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ITpegncnobme
peJaxTopa
nepeBoja

B oreuectsennoil muTepaType mMeeTcs MEOTO Pafor, IOCBAIIEGHHKX JIParcilen-
HHM H IOJYAParoneHHNM KaMHAM, I TeM He MeHee PenieHHe m3jiaTeabeTBa «Mupy
mepesecTH Ha Pycckuil A3HK H omyOamkxosars xmmry Jx. @. I', CMmra smonne
obsacEmmo, IIpefmaraemas UNTAaTeN:0 KHEIA, IEPBOE M3JaBHe KOTOPOIl YBHIETo
cper eme B 1912 1., k HacTOAMEMY BPeMeH BRIEP;KaNA 32 PyGe:xoM YeTHPHANIATE
H3JlaHA# TONBKO Ha AHTIAMIACKOM S3BIKe, B, Ge3 COMHeHNs, ARIAeTCH OFHOH U3 Han-
Gonee WOMYNAPHKWX KHHL, LOCBAMEHHHX 9TUM BAYKHEHIIEM IOJAESHHM NCKO-
TIaeMEIM,

Co BpeMeHn BHXO[a IePBOTO U3NAHUA BTOT TPYJ BCE BpeM# JOUOIHAICA A CO-

" BepmeHcTEOBaxcA. o ABeHafuaroro mspadms (1952 r.) momoaHeEns BHOCHE caM
aBTOP, a mOCTejHFe M3JAHWA OBLIM IePecMOTPeHHl HPOdeccOpPOM MEHEDPAoTHH
Bpucroanckoro yamsepcurera @. C. ®mruncom. Buomde ecrecTBeHHO, 9T0 yia-
.c1ue B paboTe Haj KHHTO{l MABECTHOrO yYeHOLO-MHEEPANOTa CHOCOGCTBOBANO €@
3HAYHTEIBHOMY YIYYIIeHNI0, X0TA U B HHHEMEEM BUJe KHHTA He YIPATHIA HEePBO-
Ha9aJAbHON OTIHINTeNBHOH 0COOEHHOCTH TPY/A, aBTOPOM KOTOPOTO ABIfeTCH He
reo0lor, a oBeanp. B 910M BeOGHTHOM IS COBETCKOTO YATATENS MOZXO/ie K OIHca-
HHIO [ParONeHHEHX KaMHeA B 3HAYNTeNHLHON CTOeNCHH B3aKIIOYACTCA OPUTHHAb-
HOCTh U HOBHU3HA NPEJIaTaeMoil KHUTHU.

Hapopsui, maceassmue Tepputopmio Cosercroro Coosa, H3jipesie IPOABIA-
s GONBIIOH MATEPeC K NPATONCHHOMY KAMHIO, 0 9eM CBUJETeIbCTBYIOT MEOIOTHC~
JeHHHEe HaXOJKW H3feNnl, YKpPameHHHX JIPATONeHHHMA KaMHAMA, Ha TEPPUTO-
puH eBpomeiickoit dacrn Cowosa, Ha Axartae u B Cpepaesr Asnmu.

Havaxo paGor mo co3faEMI0 HAYYHOH MUHEPANOTHHE [PArONEHHHX KapHei
OHLTO HOMOKEHO MBIAHAEM 3aMeYUATeIbHOH KBUrH Of[HOTO M3 BOIHYARMNX yueHHX
CPej(HeBeKOBEA — BHpYHH, mONXHGe MMA KOTOpOro AGy-p-Paiixam Myxaume; u6H
Axven an-Bupynn, nanucaEsoit 6oxee 900 JeT Hasax I MOCBAMICHHOA B OCHOBHOM
XapaxTePACTAKe CpejHeasmaTCKHX TopEHx Oorarcrs, (Kamra mepesenena Ha pyc-
cruit Asnk nafareancrsoM AH CCCP B 1963 r.)

Tlepedenn COYAHEHMWIf, CHENUANHLHEO TOCBAMEHHKX ONUCAHMIO JPATOLCHHLIX
xameeil, mpogomxaer xanra @. DpuAkvaHa, mepeBox KOTOPOIt GHLT cleliaH B KOH-
e XVIII cronerna muxtMeiicTepoM Bacwimmem Becoanosmm. Xora aBpo HHUTH
GEUT JOKTOPOM MeJ[UIUHEL, OH HCKJIOYNTE]IBHO PANUOAATBHO IO0Me K OMUCARNIO
APATONEHHNX KaMHell B BechMa CKeNTHYeCKH OTHOCHICA K OUeHE pacopocTpaHeH-
HEIM B Te BpeMcHa yOe/KAeHNAM O UX nemeGHHX CBOUCTBAX. B caMoM Hadaie KHE-
FH 3BIOP OTMeYaer, 9T0 O KAMHAX FOBOPAT MHOTO COBEPIICHHO BEBEPOSTHOO,
9ero He cIefyer DPEHUMATH BO BEEManme, OUeHb UHTePeCHEHE H TPAMOTHHG Ipi-
MedaBNs CjlelaHi NEPeBOJYMKOM KHUTH,
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- Raubmeiimme ycmexm B maydeHWE AparonesERX Kamueeil B Poccam cBazassl
C MMCHeM 3HAMEHHTOTO MuHepaJioTa akagemuka Bacmmmsa Cepepruma. Ero paGorsr
X0 MEHEPaJIOTHHA M ¢T¢XHOJOTHE MUHEePAJIbHOTO NAPCTBa», MOHOTpafudIeckne onn-
CaHpA arara ¥ APYTEX CaMONBeTOB, cAeraHuse Ha pyGeme XVIII m XIX nexos,
H0-CHX TIOP He MOTePsUId CBoeTo 3Ha4eHns. Oco0HE HHTepeC MPeICTaBiaeT Cean-

" peii CeBepTuHEM mepeBof KEMrA ILIMAMA, HOCBAMEHAON J[DaTOLEHHNM KAMHAM
‘A EPYrEM MEHEPAJIaM, KOTOpas ITAPOKO muTHpyerca CMATOM;

" CTpacTh K POCKOINE U CTPOMTENBCTBY HEMEKX [BOPLOB, 0COGEHHO CHIBHO
npoABHBIHIAACA B HPABOPHEOM 06mecTse co Bropoit nomosuast X VIII sexa, mo6ysk-
‘fladfa 'K ‘HOMCRaM B Poceum HOBHIX MeCTODPOKIGHHH JPATONEHHHX ¥ IONGIOTHHX
xamuel, B oot cBasu ofpamaer Ha ce6a BEMMaHWe BRmegmas B 1862 r, xHmra

Al VIIkoBa, B KOTOPOI, 0 CymiecTBy BIEPBHe, OMUCANH HE TOILKO KaMHEE Po-
¢ Cuu, HO ‘i X MeCTOPOK/eBus, Boibmoll METepec DpecTaBIAT NPUBeJcHHEE B
3101k KHWTe CBejleHNs 00 00TeMe BE03a U BHBO3A APATONEHHHX KAMHCH depes rpa-
-BEnue Pocenn, :

' 7 VI8 Gowee moagHEX paloT 3acay:KEBaer ymommmammst paboera M. U, Isuime-

Ba, KOTOPHH, OyAyInm KypPHAIWCTOM, a He Fe0JOTOM MId MAHNEPaJaOToM, TeM HE
MeHee XOpOIo 3HAJ KaMeHb W NPHBEN B CBOEH KHAre MHOIO PacCKa30B O KaMEHe,
€70 HICTOPAM, 4 TaK;Ke ONACAHHEe CyeBepHil, CBA3AHANX ¢ PASIMIHEIME KAMHAMH,
-+, Henyo snoxy B MHHepaNOTAYeCKOM H3ydeHmH AParoleHARX KaMHEH cO3ja-
a% paBOTH axagemuKa Anexcanpa Esrennesmaa Depcmana, Jlo cux mop coxpann-
1A CBO® SHAUCHEE €r0 OMMCANWA KPHCTAILIOB AlIMa3a, COBEPIISRHO §XecTsLmMu
ABIAIOTCS PabOTH, MOCBANCHHENe UayMpyQHEM KOmAM ¥ DerMaTHTOBEDM KAIaM
¥Ypana. B omucanmm M3ympysmeix xomeii Buepsie B HUCTOPHN HeTporpadmaeckoi
AUTEPaTyPsl GEIM OTMEYCHH PeaKIWOHHHO B3AEMOOTHOMECHMS MEKLY YaAbTpa-
GazuraMu ¥ TPAHETHEIME XUIAME B YCTAHOBJICHA TPHPOJIa TIABHHX PeaKIAOHHHX
S0H B 0CHOBHEI® S6PTH re0XMMEIECKOTO IPOIlecca, BeYIIETo K 00pasoBaEmm B3YM-
PyAa; anexcaEnpura u enaxura, lIpencrasnenna Mepemana o reHesnce H3yMPYJ0-
HOCHBIX' CIIIOJATOB ¥ COfYaC MHPOKO 06CYIaloTcs, MHOTHME KPATHKYIOTCH, Of-
HAKO YCTAHOBICHHHE WM (AKTHYECKHe 3aKOHOMEPHOCTH OCTAIOTCH HeU3MeHHE-
MH 7 OPHBENY K OTKPHTHIO MECTOPOKECHEH u3ymMpyza B I0mmoi Adpure, Bpasu-
Jquu, ABCTpannm,

Uzyuenme ypanmbckux MecTopoimmenmit IParOneHBHX KaMHEH, CBA3aHHKX
¢ HermMaTuTaMm, mosBoauso A. E, ®epcmanmy TayGoxo Hccuefosarh npobiemy
TIOrMaTHTOB B TEJIOM ¥ CO3/IATh TeOPHIO TeHe3NCa MerMATHTOB KAk HIPORYKTA Kpuc-
TaJIE3ANHAN OCTATOUHAIX PACINIABOB, OGOTAMEHAKX JeTy HME BOINECTBAMH, B Oep-
BYI0 odepegs Bopoii, Teopma gopMupOBAHHA MErMATHTOBHX KT Kak IPOYKTa
KPUCTAIIA3ANEY OCTATOYHOrG PACILIABA-PACTBOPA BHBHBAIA MHOTO BO3pasKenmii,
ORHAKO B. NOCJAEHEe BPeMsI B Pe3yabTaTe HOBeHmIAX 9KCIePUMEHTAJIBHEIX - paboT
[0 U3YYEHHI0 CMECHMOCTH BOJHEX PAacTBOPOB M PACILIABOB B obmem Gra foxasa-
Ba COpaBepIEBOCTL Teopunm A, E, Oepemana, u cefiuac ee MOmKHO CHHTATH 00mIe-
HPHBEATOR.

Passusas upen A. E. Depevana, COBETCKAE yUeHEe, B YaCTHOCTH A U, Tunz-
Oypr u I. T, PofmoEoB, mokasand, 910 TayGHHA KPUCTANIH3ANME TerMaTHTo-
‘BOM FRUJIEL PEBKO CKA3LIBAETCA HA e XapaKTepe U COjePKaHME HONe3HHKX HCKOMA-
emeix. Tak, Ha Goxbmnx TIyGUHAX B CBABH ¢ FpammTaME dopmMupyoTea nermarn-
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TOBHI® KHUJIH, JUMeHHHe WYCTOT, BAN, KaK HX OUeHb YIaTHO HA3BaJk A, E, Depc-
mag, sapopenmedi. C rpaBHMTaMm, 3acTHBNIAMA HA YMEPEHHHX ray0uHAX, CBA3A-
HE TErMATHTOBHE JKIIH, cOflepiKamifie 3aHODHIMIA, B KOTOPHIX HEPEJKO MOKHO
OGHAPY/KUTL TPEKPACHO 0GPasOBAHHHE KPHCTAJIH MHOTMX MUHEDANOB, B HacI-
gocTH GepmIna, TOpmasa, IBETHOrC TYPMAJWHA, KYHIATA, CKANOIWTA, HHOTAA
PMEOMEX OBeXEPHYH TEeHHOCTH, 4 TAK/Ke KPHCTAJIE KBAPIA, KOTOPHE MOIYT
GEITH UCIIONB30BAHE He TOALKO KAk IOBEJHPHHI, HO M Kax Obe300THIECKMI Ma-
repnad, TPeGOBaEMA X KOTOPOMY MHOrO BHIDe, ,

Manoraybunsse, runabaccanxpasie, TPAHATH, U3 KOTODHX JeTyIHe KOMHO-
HORTHL JIETKO YRAAAIOTCS IPH OXJAKIEHHA NOPON, MEeTMAaTHTOBHIMA ;KHIAMH HO
CONIPOBOKRIOTCH,

BHIIeOnUCAREAs 3aBECEMOCTH XAPAKTePHHX O0cOOeHHOCTel TPAHHTHHIX HeT-
MATHTOB OT THYGMHEH MX 00pa3oBaBusi OYeHBH XOPOMO OOBsCHAET PEruoBANLHOO
pacHpoCTpaHeH¥e MeCTOPO/K/ICHHII (PATONEEHHX KaMBeil, CBASAHHHX € IerMa-
ruramu, Ha Maparackape, Ypane, B Bpasanum B HeKOTOPHX pafioHax Adpumxn
MIUPOKO PAacHpOCTPaHeHk TPAHUTH, 3aCTHBIINE Ha Haubonee fraroupuATHON rIy-
GuHe, B BAROPHIIN B HErMaTHTAX, CBA3RHHHIX ¢ DTHMM TPaHUTAMH, manboaee Go-
raTH XOPOMEMA KPHCTAAINAMH. . »

Hopriz 9TaE B N3yYeHOH, HOWCKe W ACHONH30BAHAM [PATONCHHHX M HOfe-
JIOYHEIX KaMmHeli HACTyUBX B Hammeil cTpame nocie Benmxoil OTtedecTBeHAOH BOL-
HEl, VennuayE GObIEX KOZIEKTEBOB Te0IO0roB-UCCHeI0BaTeNell OTRPHTO MEOTO
HOBHIX MECTODOSIEHEHA 3THX HONe3HHX HeKonaeMuiX. OCBOBHbE Pe3yabTaTH BpH-
BOJCHHEHX HACCIC[OBABMIL PACCMATPABAIOTCA B MHOTOUMCIICHENX CTATbAX, ouybnu-
KOBAHHHX B TeOJOTHUECKNUX ;KypHanax, W o0OOIEeHW B [IBYXTOMHOM TpyAe
W, f. Kuesnenxo, H. H. Cenxesmaa u A. IL. Taspuiosa (1974, 1976).

Ienp BHIMEOPHEBEACHHOIO0 OY€HDH KPATKOTO ¥ (parMeHTapHOTO 0630pa HCTO-
PUH E3y9eHUA APATONEHHHX Kamueil B Hameii CTpagEe COCTONT B TOM, TTO0H TIOKA-
3aTh, 9TO KYJALTYPa KaMHs] WMeeT ¥ HAC ABHIOI HCTOPHIO, TPANANEA ¥ HOCOMHEH-
BEe JOCTIKeHHS, OKA3ABIIEe CYINECTBEHHOS BINSAHNe HA PAasBHTHEe HAYRH O fApa-
TONEHHNX KaMHAX — remmonormy. 06 310M, K cOKanenmio, B kHure Cyura mou-
TH HOYero He CKAa3aHO;

Ilopagok H3noeHHA MaTepHaja B KHHTE COOTBETCTBYeT yOHBagno crene-
HY NeHHEOCTH ¥ NOMYJAPHOCTH OMHCHBACMHX MHUHEpajoB y sexmpos. Teomory
e, Kak IPABMIO, yo6Hee OCHOBHBATHCS Ha TeHOTATECKO Kuaccnduxanuu, seer-
Aa HO3BOJIAOMIEH JeNaTh HEKOTOPHe DPOorHosH. Takas riaccupuranya B Havaje
ABajNATHX TOJOB HHHEMAETo CTONeTHsA GHUTa aHA C. Boxnom (paGora mepesepe-
Ha Ha pyccKmil A3HE B 1923 r.), HO B HacTOAIee BPeMs OHA YyHKe HECKONLKO yCTa-
pena m TpeGyer psAja JAOUNONHEHWIt,

HauGonee cobepimeHHas KPHCTANIE3ANUA MUHEPAJOB B Mare mieT Ha Ha-
YATBHLIX HTANAX 66 OCTHBAHNS, KOTA POPMEPYIOTCs MOPGHPOBHE BRPATICHEHERY,
Spram npEmepoM BKPAILIEHHEKOB APAromneHHEX xaMHeli ABIANTCA BHENeHAI
anMasos B xEMGepanTax, Kopymia H candmpa B Oasanbrax. MmenHO Brpamies-
HEKAMA Ipe[CTaBleH candup B fecHIBnuIIUPOBARHMX JaifKax THIA OLHECAHHOIT
B KHATe candupOHOCHOH Raiikm B MoHTaHe, Bropem TnmoM kpHcTalau3alud Apa<
TONEHHEHX KaMEEil, CBA3AHHON ¢ MATMATHICCKIM IPOLECCOM, ABIACTCA YiKe OIKCAH-
BO® BHme mX 00pasoBaHie B MeTMATHTOBLIX JRUIAX H3 OCTATOYHOTO PacIIaBa-
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pacTBoOpa. Mnnepanooﬁpaaosanne MOIKeT HPOHCXO/ATH M M3 TaK Ha3HBACMEX THI-
POTEPMAIBHEKIX DACTBOPOB, KOTOPHO OTJEIAIOTCA OT BACTHBIIETO MATMATHIECKOLO
pacnzaBa, Taxoil remesuc ycramOBNeR ANA BHAMCHHTEX usympynos Komym-
Omu; ¢ TAKHME e PAacTBODAMH CBASAHN BHIENCHHEN XannejoHa, arara, a TaKkikKe
~ OHama B TAK HABHBAGMHX (BEHTEPCKUXY MOCTOPOKICHEAX paitosa Kommme B Cao-
saxnz. B mnnax, aﬁpaaonanm I‘BAPO’l‘BpMaJIbEmm pacTBopam, KpHCTaJI-
mye'rcn wBApW.-
" ‘Boubmoe ‘3EAYSHEE B oGpaaoBamm mecropomnemm IparOneHHRX KaMHe
10T TOBEPXMOCTHEE, HKIOTCHRHE POUECCH, M- B 9acTHOCTA $OpMEPOBAHEE KOD

“BEBOTPUBARAN: DTH nponeccn BeJYT K 00Pa30BAHMI0 TIABHON MACCH POCCHUIHEIX
MeCTOPOKCHNIT B:1Ma308 M TPYIHX APArONeHHKX KaMEeil, C KOpaMH BHBeTPHBa-
Hits CBASAHK nexo'mpue MeCTOPOK/IeHEA 6naroponnoro omaia, MaJaxXuIa, XPA30-
mpasa = ApPYTEX MUWHEPAOB.

-~ G OCAOYHKIME TPONECCAMA CBABAHO OTHOCHTENBHO HeGOMBIOE KOIHTOCTBO

' uec'ropomnennﬁ AparoneHHEMX KaMmue#. 910, B IePBYI0 0YePefb, MECTOPOKICRHA
raraTa W-#ETAPA, A TAKAKe MHOTHe DOCCHIIMN,

3HavmTeAbHO GONBINe MECTOPOKACHAA KAK JPATONEHHHX, TAK H IOXeI0T-
BHX KaMEell 00pa30Bajioch B Pe3yabTaTeé KOETAKTOBOTO PerHOHANILHOTO MeTa-
smopdusma, K- gparonemmrM MumepanaM KOHTAKTOBHX 30H otHOCATCA HedpAT,
JKa[ient, USYMPY/ A IPaHAT, & K PErHONAIBHO MeTaMOPHEICCKIM 06DasoBammAM —
PasnAIELe AMME, 3aMeYaTeNbHBIl ypanbCrmit opiern, MHOrHe OPHOKATHIATH
I HeKOTOPHe rPaHATH. TIpoNyKTOM M3MeHeRNS JPSBEMX COTCHOCHEIX TOMIN, BA{A-~
MO, SBJIAIOTCHA MECTOPOK/CEHA Na3ypHTa Kak Ha IlaMumpe, TaK # B MpuGaiiranse.

Buonse ecrecTBemHo0, WT0 K KHHATe, HANGCAHHOH, B OCHOBHOM, B Havale Ha-
IEro BeKa, MOMKHO GLL10 Gil ceaTs eIme MEOTO saMevaHmil M JONO/THERHI, BO IIaB-
HO® 3aKIIUAETCH B TOM, Y10 moHorpadus CMuTa He YTPATHIA CBOEH HEHHOCTH X
B HACTOAME® BPeMA, M MHOUOYHCIACHHAA apmus Jo0urerefl KaMHEA, yBeamdm-
BAKIascA B HAMel CTPaHe ¢ RAIEM TOJOM, OJYINT B CBOK PYKHE WMHTepeCcHeit-
Y10 KHETY O JPATONEHHKX M ‘TOeI0YHKEX KAMHAX — ITHX nsymmenmux TBO-
PeHIAX OPUPONH.

T'xasar 1—18 mepeserensr B, A Bopncoshm, raaeu 19—36, 39, a Taroxe Bea
gacts 1V ~ A C. Apcanosum, raasw 37, 40, 41— B; JI, Hexpacoaovx, TIaBa

38 e H II. I‘puropbenmu,

B. Ilempos



IIpeguciosue
K aHTVIMHUCKOMY
H3[aHHI0

[lpg TOATOTOBK® WETHIPHAANATOrO AHLIMACKOTO M3JAHIA G0
BHECEHO OOIBIIOe KOIMYECTBO CPABHATEILHO MEIKAX penpasiaeHnil —
FJABHEM 00DPa3oM s TOro, 9ToGH y4ecThb HOBeHmMe TAHHBIE. Tnasa
0 CHETETIIECKNX KaMHAX PACHIMPeHA: B Hee BKIOYEH MaTepUal, 0Tpa~
JRAOIMA TOCAeNHAe NOCTIKOHAA B a10H obxactm. JlomoNHEHH TaK-
se MHOTHE ommcaTelbHue pasfens dactd II1. 3amoBo Hammcama ria-
Ba 0 IPOHCXOMSIEHIN AIMA30B, IEPECMOTPEHE ¥ PACHINPEHE! TIABHL O
gBapiue, xamefose u medpure. [luna yrobcTBa unraTelell M3MEHEHO
(rae 210 TPeGOBAIOCH) PACHOIOKEHNE MUHEPANOB B Tabaanax: MHO-
rEe COECKE COCTaBleHH B andasmrHoM mopaxke. B 6uGanorpadmgec-
Kuil cumCcoK noGasieHo okono 50 HAMMEHOBAHME, C TeM 97100 TOMOYb
unTaTENIo Pa3obpaTLC B HOBOH amTeparype. Xorexoch Gbl HAAGATHCH,
aro »T0 He meperpysmio kumry. Coxpamema chCTeMa IPYHOUHPOBKR
MaTepHEANA B TJABEL M PA3JeNsl, FCHONb30BAHHAA B TPHHAANATOM
pagaunn (1958 r.).

[IpHATHO OTMETHTH TY BEMMKOXYNIHYIO HOMOIE, KOTOPYIO S HOIY-
9@ 0T KOJJEr mpW HOAroTOBKe yKasamHWX mamerenmh. I-m P. BeG-
CTep BHICKA3al MHOIO mpejioikeHmil ¥ GBI HACTOMBKO ao6eseH, 910
mepefai MEe HeKOTOPHE MAaTepHANH eme 0 OMyOINKOBAHKA ero. c00-
creemnoit pabore. I-na B. VY. Ampepcom, Jix. @. dmgpioc u A-p
ix. @. KnapuarGyan IPHCAAIH IOMHHE OTBETH HA MOH BOLPOCHI;
r-fa Jix. @. Daapoc 1 9. A. Jxo66unc mepefann MHE MHOTO. JHTe-
paTypHHX Matepaagos. K Gonbmoi A1 MeHA PagoCTH, A CMOT B IOJ-
HOH Mepe HCmoAb30BaTh JIHHHHI CUACOK KPATHIECKAX 3aMEIAHHE u
mpemaoxennit, caenamnx r-mom [k, P. X, YUnszonmom mpu mopro-
TOBK® HPEIBLYIero HJAHNA U YACTHIHO JIO ITOTO MOMEHTA He Y4TeH-
meix. Ilomesusie 3aMedaHHA ObLUIM HOJYTIeHH BO BPeMA NJIHTENLHOIM
mepenuckn ¢ r-zoM Jx. JIsrocamHEOM, KOTODBHA IPEROCTABHI TAKie
GubamorpadmuecKmii MaTepman TO IHPOKOMY KPYIy BOLIPOCOB.
IIpod. @. C. Pponk MO3HAKOMAT MeHS ¢ HOCTEJHAME Paboramu, Ka-
CAOMAMACS IPOMCXO/KAeHNA aama3ob. fl mpusnaTenen Takke n Apy-
ram mmmam: r-gam [k, Bepacy, . A. @peiizepy, H. [Ix. Tecry,
w. . Hayspy m M. Byay.

BaMeuaTeqbHble I[BETHHE PHCYHKH, CAEIaHHHE T-Hodl Xeanu
Viicon n IPeKpACHO BHIOJHABINAE CBOe HAa3HAUeHWe B Teuenme S0
Jer B UPeNBIYMEX M3[AHUAX STOH KHHTH, 3AMEHEHH Temeph cepuei
HOBHIX IBeTHHX dQotorpaduit. fI upesBsaiino Gmarogapen r-HY
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d. A. Jlxko66uncy 3a OpraHd3anuio 310i paGorst 83 MECTHTYTE Teomo-
THICCKHX HAyK, a Tawxe emy u r-my J[x. M. Ilamcdopay sa mckyc-
HOe 1 AKKYPaTHOE BEIIOJIHEHHe 3T PaboTH. ®ororpaguu nyGIAKYIOT-
¢a ¢ paspemenns Mucmexropa Magatenscrsa Ee Bemmuecrsa. I-na
d. A. [liko66une m II. JIk. Smbpm OPOYHTAIHN BEPCTKY HEKOTOPHX
Pa3mesloB. KHETH H CAENANM II0Je3HHIE 3aMEYAHUI.

Hpepcrapnss s10 msgamme, s moBropsio ciaosa HaJle’KIH, BHpa-
7enno# fA-pom I'. CuuToM B mpenucaoBEE K mepBOMY W3[AHUI0: TiA
TeX, KTO 110 HPOQECCHH CBABAH C APATONEHHHMH KaMHAMHE, 5Ta KHHTA
Oymer monesna B WX emeHeBHOH pabore, a APYTHE SATATENH CMOTYT
Y3HATH M3 HEe 0 MHOKECTBE KPAaCHBHX MHHEDAIOB, KOTODHE HCIOIb-
3YIOTCS Kak J[pParoHepHnle KaMud.

Deppans 1972 r.
D, C. Duaaunc



1
Bsegenue

Kpacora, AONTOBEIHOCTH, PEAKOCTD — TAKOBEL TPH I[JIABHBIX [0~
CTOMHCTBA HACTOSIIETO APAroneHHOTO KaMHA. KaMamr, KOTODHIM He-
uoc'taer Kakoro-nuGo u3 dTHX CBOMCTB, HE MOryT IpeTeHoBaTh Ha
10, 4TOGHl CUATATHCA NPArONEHHEIMH, XOTA 9TO coBceM He O3HAYaer,
94TO OHM HE MOTYT OBITH MCIOJb30BAHEL A YKpPANICHUA. Hemuyr, KO-
TOPHIL OTHOCAT K YHCIY AParonesusx KAMHe#A HempaBmIbHO, TAK KaK
OH CO3JAeTCA ;KHBHIME OPraHE3MaMH, HO KOTODHIiA 3aHEMAeT IMOoJeT-
HOE MECTO B JOBEIUPHOM jielie, IPefiCTaBIaeT ¢060ii B HEKOTOPOM CMEIC-
116 HCKTIOUeHHe, IOCKOIBKY 6eCCIOpPHAA KPAcoTa BO3MEIALT ero cpas-
HETEJIHBHO MAJYI0 OATOBEIHOCTH.

CkrasaTh, 9TO JPATONEHHEN KaMeHb AO/UKEH PajoBaTh I1a3,—
3HAYNT CKA3aTh GAHAIBHYIO BEI(h, TAK KAK MMEHHO B DTOM U 3aRrJIO-
gaeTCsd BeCh CMEBICI JParoieHHOCTH. MpencrasuTeieil apcTBa MAHE-
paIoB, KOTOPHE HAXOJAT IPEMEHEHNE B I0BEIUPHOM Jie/1e, MOMKHO Pas-
JeIATh HA TPH TPYLIH B 3aBACHMOCTHE OT TOTO, DPO3PATALIE JIH OHM,
IPOCBEUMBAIOIIYE WIM HENPO3PauHEIe. Ileppass u3 dTUX IPYyOH, Ges-
YCIOBHO CaMas KPyOHAS W caMas BayKHAsd, NeIUTICA B CBOIO odepesnb
Ha 7Ba OT/AeNa: KaMuu OecliBeTHbe M KAMHA OKPAIIeHHbBIE (uBerHEe).
B mepBoM m3 HEX TJIaBEHCTBYIONYIO DOIb UIPaeT aiMas, MOCKOIbKY
TOMBKO OH 00JaaeT CILOCOOHOCTHIO M3/IYYATh TYECHER OTOHE M IOCH-
JaTh IPH KaKEOM IOBOPOTE INy4d CBera — OT nebecHo-T0ay00T0 KO
IIaMEeHHO-KPACHOTO, 9TO OCOGEHHO B HeM IeHMTCA M 3acTaBlAeT yeu-
NeHHO HCKaTh ero. Jpyrme KaMud, TaKkme, Kak 000K TTUPROH,
Gesbiit canmp, Oeblil TONA3 U TOPHEIA XpycTalb, TAKKE MOIYT 0C/IE -
OUTH GIHKAME CBETA, OTPAYKEHHOTO OT MX HMOBEPXHOCTH A MCXOMA-
[ero M3HYTPH, HO HYU OJUH W3 HEX He CBEPKaeT, KAk aiMas, Tamucr-
BenmsIMHE dydaMu. TpeGyerca Bce MCKYCCTBO MacTepa, gTo05E obecie-
GATH TAKOE PACIOJIO;KeHHme TpaHedl, IPA KOTOPOM PACKPELIOCH (1§31
moaHocTho 6GoraTcTBo Kames. G Jpyrofi CTOPOHE, IPHWBICKATE]Nb-
HOCTH OKDANIeHHKX KaMmueii GOJBIIe 3aBUCHT OT NPHCYMHX UM OT-
TeHKOB IBETA, YeM OT CI0c00a OTPAHK. ToH OKpaCcKH He JOJKeH OHTH
CIIMIIKOM CBOTABIM TJIH CIHMIIKOM TeMHBIM: KaMHU, B KOTODHX IBOT
TONLKO efBa yraJgsBaeTcd, NPeCTaBIAIT HeOONLIION mHTEpEC, TaK
e KaK ¥ KaMAHM, KOTOPHIe KGRYTCA TOITH HENPO3PATHBIMI, IePHEIMU.
T'paumapIuK MoeT 10 HEKOTOPOi CTeleHn HCIPABUTH TAKHUe HeA0CTaT-
KH, n3roTaBAEBAS H3 OJHUX KaMHedl TOJCTHe MIACTHHKH, & M3 APY-
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TEX — TOHKHE. B HOKOTOPHX CBOCOGPASHHX KaMHAX, HAOpUMep B

‘TYypMAJHHe, HPO3PAYHOCTE B SHAYATENBLHOR CTENeHH pasiggHA B pas-

HHX Hmpagnémx,"mma KaK B APYruxX, Hampumep B pyOune, can-
dupe, ‘KyHumre, CAILHO MCHAETCA HBET. Ilsera, BHBHBalOIue CaMoe

_ CEBbHOE BOCXHIIEHNe,— OrHeHHO-KPACHEIX IBeT py0mna, apCcTBEHHO-

‘Cummil cartgmpa, saBoil senenkil nBer WIYMPYyAa 1 B0JIOTHCTO-JKEITHIA
nmer vofiaza — BCe HTO YUCTHO IBETA, A COOTBETCTBYIOINHUE UM CHEKTPH
TOTNONICHHA B NeNOM HeNpPePHBHK B 9aCTO Y3KU. Hoatomy oHE COXpa-
HHIOT YACTOTY CBOEH OKPACKH JIasKe TPH MCKYCCTBEHHOM cpere, XOTH

“HeROTOPHE CANPEPH MPONYCKAIOT CPABHUTENLHO MHOTO KDACHOT0 CBe-
TR C
"mdﬁ‘rpynnn_’npmnemammnx,RaMHeﬁ, gepe3 KOTOPEe CBET XOTA H

COOTBETCTBOHHO BEYEPOM CTAHOBATCA IyPHYPHBIMU. N3 meboxn-

OPOXOAmT, HO €ro HefoCTaTOIHO IS TOTO, 9TOGH Uépes KaMHE MOKHO
‘OKIIO 9TO-TO YBHJETD, ganGomee BaKHYIO ponas mrpaer onax. On u eme
HeKOTOPHE MEEEPAIH M3 9TOH IPYINH NEHATCA Gmarogaps TOMY e
onTmiecKoMy 3PQPerry, KOoTOpHH CO03[aercs Ha IOBEPXHOCTH MBLIb-
HHX Ty3Hpell, HOTYCKHeBIIeH craxy u T. J., & He 6aarogaps cober-
pennoit okpacke. Jlpyroil Bui KaMBeidl — JYHHbIE H 3pe3qiaThe KaM-

" HE — OTPAKAIOT CBET OT CBOMX BHYTPEHHHX rpaHelf, HO He HACTOIL-

KO X0ponio, 9ro0H BO3HUKAIA ATPA CBETA. B nocaegneii rpynme, o6ne-
ARHAIOMeH HeNpPo3pavHble KaMHMW, THIMIHKX JParomeHHEX KamHuel
MAaJo; IJaBHEE U3 HEX — OHWpIO3a, JasypuT M medppnr. B sTOM Cay-
4ae CBET DPACCEMBAETCH, OTPAMKAACH OT CII0€B, HAXOMANUXCH Hemoc-

OfICTBEHHO y IOBEPXHOCTH KaMHS, & IBET ONPeflelAeTcA BOZHNKAI0-

v moriomenneM. TeMukil TOH CHIBHO OKPAIIEHHKX KaMHel o0y-
cIOBNEH APYrofi mpmumHOd: CBET, MOHAjasd B KaMeHDL, MONHOCTHIO B

'HeM TIOTJIONAETCA W, NOCKOABKY M3 KaMHA CBeT He BHIXONUT, KaMeHb

ramercsa gepunM. Cpesm 3aKasos Ba GHMpI03y IMOCTOSHHO Mpeobaafaior
3aKA3H HA €¢ CHHIOI DAa3HOBHJHOCTH; KAMHH C 3€JeHOBATHIM oT-
FEHKOM TOAB3YIOTCH MAJTHM CIPOCOM. ‘ '

' ‘BésycioBHO, BaKHO, ITOGH KaMHH, WCIONb3YEMHE B OBETHPHOM

';q"wre, Mor.v'mf CONPOTHBAATECA MEXaHMIECKUM M XUMHEYECKUM BO3Jeii-
' CTBWAM, Hem30e:KHHM HpPH UX TOBCEJHEBHOM MCIONb30BAHUM. Exsa

am Kro-pubyAp 3axX0UeT MEHATH HU3HONICHHBEE JIPAaroieHHOCTH CHyCTA
BCEro JUIIb HECKOJABKO JeT; KOHETHO, CaMbie [eHHbe KAMHH JOMKHE
COXpaEATECA Betno. MelKme JacTHIH TeCKa, COAIePKAMErocs B 00bI9-
HOH THIIM, BLI3HEBAIOT MeXaHHAIECKYIO abpasmio, IOITOMY JAParoIeH-
HEIe KAMHE JOJKHH GHTH [0 MeEbHIell Mepe CTONb jKe TBEPIILIMI, KaK
9TH UACTHIH,— YCIOBHe, BHIIOIHAIOMEeCH A BCEX IIABHHX BUIO0B
RaMHe#, 3a ACKIIOUeHNEM Omala, OMpIo3H; XpHU30IHTA I MeMaHTOn-
fa. OfEAKO U STH YeTHpe KAMHA TOIBKO HEMHOTO MArde YACTUI] TecKa.
Cxefyer OTMETHTH, YTO MAIKOCTH CTEKAAHRHNX 1 GapPopoOBHIX m3Je-
Anif fenaer HX HeMPUrOXHEMH JJIA 0BEIUPHEIX neie, He FOBOPA e 0
BCeX JPYTHX HX HeJOCTAaTKAaX, KOTOpHE 00BACHAIOT He/KeJaHme 3Ha-
TOKOB HCHONBL30BATH IIOJJENbHEIC wampm, Ilmactmaccossie momenxm
eme Marue, el PapdopoBre @ CTEKIAHHLE, IOJITOMY €HBa Ju OHH
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CIHOCOGHK BHIEPHATH CTOAb TPYAHOS comeprmiecTso. Tem He MeHee
HEKOTOpHEe BOIBL IIACTMACC 06;1a1a10T WealbHOH NPO3PaIHOCTHI0, M
FM MOKEO IPHAATH TPUATHYIO 1 T3 OKPACKY, LO3TOMY OHHE JOIK-
HE HDABHTbCA TeM, K10 HHTEPeCcyercs IPHBJIEKATENbHEIMHA, HO Jele-
BHIME YKPAMEHHAMHA W KOTO He CMymiaer mx caabasa CTOHROCTE WPO-
raB m3goca. TOMABKO Te IPAaroneHHHe KaMHH, KOTOPHe 00IafaIoT X0TA
Gal c1aboi HOpUCTOCThiO, MOTYT HOABEPrHYTHCA BO BPeMA HOCKA XUMH-
geckuyM BoafeiicTBHAM. Jlydme He OMyCKaTb Ompio3y B KHIKOCTSH,
fasKe B BOAY, ITOOHL CHHeBATO-36IeHbI BT He mprodpea B Pe3yin-
TaTe ORHMCJIEHUHA O0eCHeHHBAOIIIIl JReIToBaTHIL orTeHOK., OmacHOCTH
MOBDENTH OMAMLI, JYHHHe X 3Be3UaTie KAMHH IDA3LIO H SRAPOM
(npE TPOHNKHOBEHUH HX BHYTPH KaMmeil) He TaK BeaHKa, HO mpened-
peraTth el He Clefyer. B emie Gobmeil cTenenBn 9TH 3aMEYaHASA OTHO-
cated K sxemuyry. Ero ouapoBanme, BHI3HIBAEMO® ocoGoit mrpoi cera
HA TOBEPXHOCTH sKEMIY/KHH, MOMKET IPONAcTh B Pe3yibTaTe 3arpsas-
HeHWsA KUPOM, YePHAIAME MK JPYraMI mofoGHKME BEIECTBAMH; KPO-
Me TOro, ;KeM4yr Od9eHb MATOK.

HpkTo He cTaHeT OTPUNATH, ITO JIOAH TPefIOYUTAIOT PEAK0e Kpa-
CHBOMY, @ TO, 4TO JIOCTYHHO BCEM, I@HHUTCHA MAalo. VMenno modTOMY
rpaHaT, HANpPAMEP, AOJITHe TONEI GHLT B HeMAIOCTH. Jlerko GHLIO HAMTH
moKymaTeeil Ha KANCKAH PyOuH, HO He HA IPAHATL, ACTO MOIKHO (132810
yeapmiath: «I'paHarsl TaR oGErassL...» TeM He MeHee TR HaskBAeMBIH
RamCKuil pyomH — 270 B {HCTBATEABHOCTH ORHMH U3 BHJ0B I'PAHATOB.
Feam 65 Hayka HADUIA COOCO0 M3TOTABAMBATE ANMadH, CTOAMOCTH
KOTODHIX H3MepANach OH meHcamd, a He MHBOTMMH dyHTAME CTEDINH-
roB, KOTOpHie B HACTOMANIee BPeMs 3AUPANIMBAIOT 32 AAPH HPUPOZEL
T0 MOKHO He COMHEBATHCH, UTO AJMashl NOJHOCTBIO HCIEBIH Oul U3
MOJHOTO IOBENNMPHOIo OOHXOJA. '

Ipn TomarenrsBOM H3Y9YeHAM BUTPHH KpyDHEHAmAX 10BeJUPHBIX Ma-
rasmHOB BLIACHSETCH, 970, HECMOTDA HA KazKymeecs pasnooGpasmue,
9ECIO IPeJCTABIACHHHX BHJOB KaMHedl OUeHb HEBEIHKO. Anmas, py-
GuH, E3YMPYA, candup, KeMdyr W omax — BOT U BCP, 96M, KAK Ipa-
BUJIO, OFPAHMYMBACTCA BHOOD; OfHAKO, KaK Oy/Jerl HOKA3aHO HA CTPa-
HUT[aX OTOM KHHUTH, AMEeTCHA MHOTO IPYTHX KaMHel, TaKKe AOCTOHHBIX
paumMaang. Ha mepBee mATh W3 YOOMAHYTHX BLING BH0B Kamuei
copoc B OGHMHBE FOJH CPABHATEAbHO YCTOHTHB H MCIEITHBACT abco-
MIOTHE® M3MEHOHHA TOABKO B CBASH C H3MEHeHHEM IOKYIATeXbHOMR
CmoCOGHOCTH HACEIeHASA, HO MeHee M3BeCTHbIe KAMHH MOIYT BHE3aHO
npuobpecTn 0codoe 3HAYCHME Gnarofapsa KaupPHU3y MOJBL MM CKIOH-
HOCTH KAKOH-HHOYAL SHATHOU HAMEl HIH W3BECTHON 3aKOHOAATEIbHE-
gsl Mofi. Hanpumep, HECKONBKO JIOT HA3AM M3MI00IeHALIM OBETOM HaM-
CKUX IIaTheB OUL PHOIETOBH, H M0ITOMY OYeHb GONBNIEM yCIEXOM
HOb30BANHCH AMETHCTH, HOAXO/ABIIAE M0 OKPACKe K ITUM IIATHAM.
Ho ¢ m3MenenmeM MOJH aMETHCTHL CHOBA OBLIM mpefiamsl 3a0BeHMIO.
Wuoii pas Kaxoi-AUOY/b KAMEHb MOMKET MOABUTHCA, CKAKeM, HA KOPO-
MeBcKo# cpannbe; TAK CIYIMIOCH, HATIpHMep, ¢ caudupoM B 1935 r.
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Ha xoporkoe Bpems om cranm upesshuaitHO MOJZHLHIM, HO BCKOpe Bep-
HYJCA HA CBO#l HODMAJNLEHIA YDPOBEHbB.

IloMmmo anmasa K mepBopaspsjHHM RaMHAM, 0ecCIOPHO, OTHO-
cATCA pyGmE, m3yMmpyn, caudup m, OUEBHIHO, FKEMIYT; PasMeCTUTH
JIPArONeHEHe KAMHEY B KaKOM-IH00 CTPOrOM HOPAAKe HEBO3MOKHO, HO
TPA HAYYHOM ONMCAHWM PA3SHOBHAHOCTH OJHOTO W TOTO jKe MWHEpajia
AOMAHE TPYUIEPOBATHCA BMecTe BO HM3(eKaHMe HEHYRHEIX IOBTOPe-
Huil, Tax 9TO B HTOH KHATe aKBAMAap¥H, XOTHA OH IOPA3fio MeHee IGHEH,
9eM M3yMpYA, NOMENIeH BMecTe ¢ HEM B pasfien o Gepmine. Hasxmoe
TOROJeHye CTAHOBATCH CBUJETENeM KaKwWx-To mamenenmil, [lema kam-
HA — 3TO B KOHES KOHIOB BCErO JIMINh MPUXOTH PHHKA, & O €r0 XYHKOo-
JRECTBEHHHEX JIOCTOMHCTBAX MHEHHA MOryT OHTH pasnmunnMd. lsse-
cTEbE adopE3M «0 BKYCaX He CHOPAT» OPeAyIUPerxAaeT 0 TOM, ITO He
cToRT OCOGEHHO PACIHPOCTPAHATHCA HA JTY TEMY.

Onucanna RaMHeil, faske OYeHb 4eTRHEe ¥ feTaJdbHEe, H WIIICTpa-
I¥H, aKke OYeHb XOpomme, He MOTYT MOJHOCTHIO 3aMEHHTHh BPHTENb-
HOE BOCHPHATHE, W MBI COBETyeM YHTaTeJIAM BEEMATEJIBHO H3YIHTH
rpaHeHbie KaMHd, BHCTABACHHE® B My3eAX, 0c00eHHO B §onbpmmux Ha-
NEOHAILHHX dRcuo3umuaAx Jiommona. Kommermua mumnepanos B Bpm-
TAHCKOM MYy3ee eCTeCTBEHHOH WCTOPWYM COAEP/KUT ODIIMPHHEA ®W pas-
roo0pasusit Habop rpaHeHHEX KaMHeH, KOTOPHEe BK/IIUEHH, KaK Hpa-
BEN0, B OOy KOMIeKIHIOn, TaR uTo obpaborannke 06pasnsl MOKHO
AeTKO CPABHUTHL ¢ KAMHAMH, UMEIONEMHA eCTeCTBeHHYI orpasky. Op-
A4K0 J[Be UYPe3BHYANHO WHTEPEeCHHe KOJIEeKIHM BHJEIeHH 0c000.
Opna 3 HuX coGpana capoM -AprypoM X. UepueM H 1oCie €T0 CMePTH
p 1915 r. Gmna moapeHEa MYB3el0 ero BIO0BOH; T2 KOIIEKIHA 0coGeHno
Gorara mEpROHaMu. JIpyras KoliieKnms OHJIA 3aBemaHA My3€l B
1934 r. rocnomurom Tomacom B. HiaproM-TopaxmanoM; OHA BRIIO-
gaer GoraTwit Ha60p OKPAMIEHHEIX AJMA30B, MHOTO KPYNHEX KaMHEH U
APKA# JABYXmBETHHE KpHECTALI adexcapapmra. Ilopasmrensmoii poc-
TONPEMeYaTedbHOCTHI0 L'eomormaeckoro Mysea B ¥0mmom Hemcmar-
rome (Jlommon) sBaserca o6mmprH Habop o6paboTaHHEX KaMHelH,
NpefiCTABICHHBIX B 3Kcmo3unue. Myseii Baxkropnn m AnnGepra mmeer
KOJLICKIHIO CHeHaTbHO 0TO0PAHNEIX IPAHeHHX KaMHaeil, KoTopas Gblia
saBemana my3eio B 1869 r. npemonoGusiM Yoncn Xeiip-Taynsenmom.
Ona 6Hna cHcTeMaTH3APOBaHA capom Aprypom Haaprom, KoTopsIi mo-
JlapmiI My3el0 HeCKOJIHKO IPEKPACHHIX KaMHel, BOCHOJHAKINUX HpO-
Gean B 910l Kotekmud. Kpome Toro, B Hee BRIOUEHO OKo0x0 50 06-
PA3[oB, HAXOMHUBIIAXCS PAHBIIE B KOJJIEKIUHA JKeMYYra M JIParomeH-
gHx Kamuei ['enpn @minoa Xoyna. IlpefcTaBmreabHbe KOIICKINH,
XOTA W MEHLUIero pasMepa, MOKHO YBHMETh BO MHOTUX TOPOACKHX H
JPYTEX My3eAX NPOBMHENUAIBHEX LEHTPOB, HampmMep Bmpmunrema,
Omunbypra m I'masro.
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2
Dopma

I CTPYKRTypa
RPHCTAJLIOB

a. Kpucrann U CTeRIO

3a HCKITIOUCHENSM OHAJA, BCE MEEEPANBl, HCIONL3YeMHO B I0BEJIHP-
HOM fele, OTAWYBIOTCH OT CTEKIa H NOXOGHKX eMy BeHmIecTB TeM, HT0
OHI SBIAKTCH KPHCTALIMICCREMA BEIGCTBAMH; _APYTEBME CJIOBAMH,
X aroMi 0GpasyOT HPaBHABHYIO CTPYKTYPY. :

CMBICH GIOB ¢RPHCTAILIY («RPECTALIHISCKENLY) B (CTEKION («cTex-
noBATHilY), YIOTPeCIAeMHX B HAYTHHX OMHCAHHMAX, 3HAYHTEABHO OT-
maaeTes 07 0GHYHOTO AX cMEcIa. IlepBoe B3 HUX DPOHCXOJET OT rpe-
wecKoro ¥p¥og, ITO O3HATAET Jef, I OFIHO0 BPEM:t 5TO COBO HMCHOLBE30-
BANOCH B AHIJHHCKOM f3HKe MMEHHO B TaKOM CMBICIE. Hanpemep,
B CTaPOABIIHECKOM IlepeBojie Heanrupu. unraem: «He sendis his
kristall as morcels»® (B pyccKoM ImepeBone: «Bpocaer rpaj, cBO@ Kyc-
gavuy — Heamoum 147, crax 6). OHO MpPAMEHSEOCH TaKoKe AaA 0003HA-
weHHsA OPEKPACHEX OIecTANEX KYCKOB KBAPHa, KOTOpHe MONaJaIuch
- CpeJ¥t TOKPHTHX BETHbIMHA CHETaMU IOPHHX pepmuEH AJBII; 3TH KyC-
K@ GHUIE HACTONBKO IIPO3PAdHEI, WTO, IO CBAJETENLCTBY Maunwd 2,
X CUMTAJIE COCTOAIIMME M3 BOJH, KOTOpad 3aCTHLIA IO AecTBHEM

1 B KaHOHMYRCKOM AHTHRHUCKOM IePeBOje (Psalm CXLVIL. 17): «He cas-
teth forth his ice like morselsy — GymBanpHO: «OH Gpocaer Bilepe cBOil Jef,
KAk MeJRue Kycourm».— [Ipum. nepes. .

2 (CopepIIeHHO [POTHBOMOJNOKEAA MPATHHA cO37aeT KPHCTAII — BEmecT-
Bo, 3aTBepjeBmmee Omarofapa GpeapHaling CHABHOMY XOJIOLY. Haxogar ero
TONHKO TaM, THEe CHJbHEe BCEro 3aMep3aer aEMHERI CHET; HECOMHEHHO, 3TO 0COOLIH
pon Ieaa, IOTOMY-TO eMy H [aid 3T0 TI'pedeckoe HAZBAHUE» («Contraria huic
causa crystallum facit, gelu vehementiore concreto. Non aliubi certe reperitur,
quam ubi maxime hibernae nives rigent: glaciemque esse certum est: unde et
nomen Graeci dedere». Caii Plinii Secundi Historiae Naturalis Libri XXXVII,
gu. 37, ra. 2), Tait e CexyHR (Manami Crapmuii) pogmica B 23 T. H. 3.,
woru6 B 19 T. npH BaGIOJeHAN TPAHIIO3HOr0 n3BepIKeHNsI Beaypus, IpH KOTO-
pon GbuTE paspymeHs N'epKyIaHyM i Ilommuen (CeXyHI—pPOT0BOe UM Ilinanes).
Bmavenuras pabora Ilnmamsa «ECTeCTBOHHAA MCTOPUA B 37 wmEArax» Onna 3a-
KoHUeHa B 77 T, H. 9.
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CHJIBHeHIero Mopo3a, napAmero B Tex paiiogax. Cerojus MH TOxKe
FOBOPHM «KPHCTAJIK KBADPIA», HO yiKe B COBPeMEHHOM OCBIYHOM 3HA-
1eHIHR. Onnano,_ KOT/Ia MEPBLe MCCIE0BATEAN 00HAPY;KWIH, 9TO DPa-
CTBOP COJH, HCHAPAACEH, OCTABAACT HOCHe Ce0s CKOINIEHHA TOHKAX
CBEPKAIOMUX IPH3M, OYeHb MOXOMKHX OfHA HA JPYrylo, OHH, eCcrect-
BEHHO (XOTH, KAK MH Temeph 3HaeM, OMHOOYHO), BOCIPHHANA UX KaK
empg onny (opMy saTBepjieBmIedl BOIH M HA3BAJAW STO BEINECTBO YiKe
H3BECTHHIM CIOBOM — «KpmcTailiy. Ilocaexyomue necaefopanns IOKa-
8aJH, YTO KaK 9Ta BRIABIIAA H3 PAcTBOPA COIb, TAK W MUHEPAJIHHEE
BEmECTBA, BCTPEYAomuecs B NPHPOJe I JaCTO MMelollre IIIOCKAe rpa-
g9, 06xaanT, KaK NPaBHAO, BasKHEIM CBOMCTBOM 3aKOHOMEPHOTO pac-
' MONOAEOHUA COCTABIAION[AX WX ATOMOB; HMOITOMY HAYKa OIpefeiser
«KPHCTALI» KaK MATePHAJILHOE TeJ0, B KOTOPOM CTPYKTYpa IOBCIOAY
OMEHAKOBA, & BCe OIM3KMe IO XapaKTepy ATOMH, BXOsANiAe B €r0 coc-
TaB, PACHONATAlOTCA B JTOH CTPYKType OJHMHAKOBHIM 06pasoM.
Jipyroe ¢€10BO — «CTeRIO» — eme OOCHKHOBEHHEe; OTHM CJIOBOM
0803HAYAIOT Mpoapaunoe, Giaectsamee, TBEPAoe W XPYUKoe BeIeCTBO,
ofpasyomeecsa IpHu MIABICHANA IeCKa B cMecd C CORXOH MM ¢ IOTAmeM
(win u ¢ TeM, u ¢ KpyraM). CTeKI0 BCTABAAIOT B OKOHHHE PAMH, OHO
UCHONb3YeTCA W s MHOMKecTBa Apyrux mexeii. Mccaemosanma mora-
3aid, 9T0 B CTEKJe, TAKOM, Kasaxoch OH, OHOPOHOM IO BHEIIHEMY
o6IuRY, HOT BAKOHOMEPHOTO PACHONOKEHHS aTOMOB. B feficTBurenn-
HOCTH CTEeKNIO HpeficTaBider cofoil TpexMepHYI0 MO3aHKY A4TOMOB,
KaK-T0 COOpaHHEIX' BMECTo, HO HACTOABKO HE3aKOHOMEPHO, YTO.9TO BX
cayuaiinoe PAaCIONOKEeHHe CO37jaeT BUAUMOCTh COBEPIICHHO IPABUIb-
HOTO yerpoirersa. Hayka HCmomb3yer CI0BO «CTEKIO0) B 9TOM IIEPOKOM
smavennn. Ilo cyrd fens, IBa BemecTBa MOFYT HMeThb OJUH M TOT jKe
XAMAYECKH COCTaB, HO OfHO OyfleT KPHCTAINMYECKHEM, & ApPyroe —
cTexioBariM. Hampumep, KBapm, eciu ero HarpeBaTh /{0 BEICOKOR
TeMepaTypH, MOKeT PaCIVIaBATHCA W IPEBPATATHCA B CTeKuo. Pas-
IHYME MY ABYMA TADAMY CTPYKTYD MOKHO CPaBHHATH C PasjimIneM
MEXERY GaTaxbOHOM COIfAT, BHCTPOSHHHX JUIA Napaja, ® NPOCTOR
TOAMOR Jiofeit. ‘ o
‘B npupofie BeTpevaIOTCA PasHHe BHAH CTeKaa. Pampme Bcex cran
m3BecTeH oGCHIEAH, KOTOPHI IpeficTaBisner co0oil cTeKio, o6pasopas-
mreecst TpH GHCTPOM OCTHBAHNAN JaBH, H3BePraBuieiicsi B3 feficTBYOme-
ro pyiakama. Ilof HasBaHmeM (TeKTHTH) O0BO[HHATCA TaWHCTBEH-
Hie KYCOUKH 3eJeHOBATOTO CTEKIa, OOHAPY/KeHHHE B Pa3HHX MeCTax
8eMHOTO IMapa ¥ H3BECTHHE KAK MONABUT, ABCTPANHAT WIH GHIIATOHHAT
(no maspanuw MecrrocTH). I[OCKONBRY TEKTHTH BCTPEUAIOTCA JATEKO
0T BYJNKAQHEIECKHX DAaif0HOB, OHM, OYEBHIHO, OTIHIAIOTCA OT 06CH-
IRAHA [0 HPoHCXOKAenmi0. 110 MX XapakTepHOH opMe MOKHO Ipef-
[OMOKUTH, 9T0 OHE IONAJHM HA 3€MHYI0 IIOBEDXHOCTH, UPOW[A Yepes
arMocdepy, T. ©. UTO OHM LOABMINCH M3 BHEIIHEr0 IPOCTPAHCTBA,
OXHAKO OHE OTJIAYANOTCH X0 COCTABY M PH3HIECKEM XAPAKTEPHCTHKAM
OT BCEX HM3BECTHHX METEOPHTOB, W HUKTO HHKOTAA HE BWMIEI, 4TOGH
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onm maganm ¢ meba. IIpomcxosxpennme crexom-Kpemuei, HafijenHux ‘B
Jlmpmiickoit - nycrure (Ceepnas Adpmra) B3 Buzme KPYOHHX KYCKOB,
Bce eme HemspecTHO. CreKma-KpeMEE ropasgo Golee HempaBHIbHOMN
$opMEI, BCTpEYarOmuAecs GaE3 HEKOTOPHX METeOPHUTHHX KpATepoB,—
9TO Pe3yJAbTAaT HAABJIEHHs HECKA IOJ JIefCTBHEM Tensia; BHeIAIme-
rocA NPHW NafJeHnN KPYNHHX MeTeopuroB. MoykHO cumrarth, uTo Kax
TEKTHTH, TAK O CTeKIa-Kpemuu Jlmpmitckoit mycremm o6pasoBanucs
DpA CHIALHOM HATPeBe, HO MCTOYHMK TEILIA OCTAeTCHA IOKA HEeH3BeCT-
HEIM.

HKurace manepanos, we orHOCAmMuEXCSH HEI K KPHCTAMJINICCKAM, HE K
CTERNIOBATHIM, Npeficrasied onaxom. Korja ropaunme moxsemuse Bogm
C PacTBOPEHHHIM B HMX KDeMHE3eMOM JOCTHIAal0T NOBeDXHOCTH, W3
HEX Oxarofaps GHCTPOMY OXIKACHHI0 M HCHAPEHHIO BHIIAJIaer
CTYAEHHCTH KPEMHHUCTHI 0CAJ[0K C IePeMEeHHEIM COZleP:RaHUeM BOJIH,
KOTOPHI ¥ NPEBPAIAeTCA B MUHEPAJ, W3BECTHH IOJ HA3BAHHEM
«<onamy. B mampmeiimem B HeM MoskeT IpOHCXOIATEH KpPHCTAJIIU3anus,
HO 00pasynomueca IpPHE 5TOM KPHCTAINIH OOHYHO HACTOIBKO MeJIKHe,
4T0 B ONTHIECKOM OTHOLIEHWH OUAJ BefeT cels Tak, KaK eClaH GH OH
0L COBePIIEHHO AMOPOHEIM, XOTA ¢ IOMOIIBI0 PEHTTEHOBCKAX ay-
"ell MOKHO OOGHADY:KMTH B HeM YaCTHIHO PACKPUCTAIIH30BAHHYIO
CTPYKTYPY. ' T '

s

6. Mopgomormsa Kpucramios

Ilpupopntie KpueTaLaE, 32 MAJHM HCKIIOYEHAEM, BMEJOT TIaKHe
KpucTajimieckne rpand. B meGompmmx xpmeramiax-sta rpanu om-
THYeCKH IVIOCKEE ¥ JAI0T YeTKHe OTPasKeHHA MPEJMEeTOB (KAaK B OKOH-
HOM CTeKne); y 0olee KPYNHHX KPHCTAILIOB TPAHE YaCTO GHBAIT He
TAKEMH COBePHICHHEIME, U OTPA;KCHHA B HAX OKAa3HBAIOTCA HECKOIBKO
pasMurTEME. Ilnockme rpamm — 910 BHemEee BHpaskenme IpaBHIb-
HOCTH BHYTPEHHErO0 pACHONOKeHHA AaTOMOB, XapaKTepH3yIOMEro.
KPHUCTALIAYECKO® COCTOAHHE BemectBa. Hayka, msydawmas, Kak
TPOUCXOAAT PA3BUTHE ITUX ECTECTBEHHHX TIpaHell W KaK OHU Pas-
MEI3I0TCA B IPOCTPAHCTBE, NPECTABIACT COGOH OTPACIh KPHCTAILIO-
rpadun ¥ HasHBaerca MOPGONOrmell KpHCTAINOB. 3HaHEE MOpHOTO-
THH JIPaTONEHHKEIX MUHEPANOB 9YacTO HeOGXONWMO JIIfA OmpeleTeHHs
TaKUX KaMHed B He0OpabOTaHHOM COCTOAHAM; HTO 3HAHNE MMEET TaKiKe
Goubmmoe sHavenme A Macrepa, ;KETANMEro HPOBECTH HANIYYIIYIO
OTDAHKY KaMHsd. '

1. Cummempus Kpucmasios

B xopomo cdopMmporamEEX KpmCTAmLIaX, HampmMep B RpHCTa-
nax rpasara (puc. 1) mnm nupkoHa (pEc. 2), X0OpOIO BUAHLE CHCTEME
HOROOHEIX ADPYTy ApYTy rpaneil. Pacmonoenne atux momoGmeix rpa-
Hell onpejenseT cummempuio KPACTAIIA (4 B KOHEUHOM CUETE — Omm
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MeTPHMIO ero BHYTPeHHeH aToMHOK cTpyKryph). Bee KpHCTAIN OAHO-
TO H TOrO K€ BEeHmIeCTBA HMEIT OJUHAKOBYI0O CHMMETDHIO, HO Y KpHC-
TANIO0B PA3HEIX BEIIECTB CAMMOTPHA MOKeT OHTh 0Y6HB PA3IHIHOU.
Tak, rparar mMeer 09eHb BHCOKYI0 CAMMOTDHIO, HHPKOH — HECKOJIb-
KO MEHBIIYIO, 3 OPTOKIA3 (puC. 3) ¥ axcmmnT (pEC. 4) — eme Goxee
HASKYH CAMMETPHIO. OJeMeHTH CAMMETDHH, HPHCYIIHe KPUCTAJLIAM,

Puac. 1. I{pﬁc’ramf rpanara. Pac. 2.:Kpucrann mupkoHa.
feadTcsA Ha!Tpu-Tuoa. B mpmBefeHHHIX N0 CHX IOP TpHMepax KasKmoH
rPaHd KPACTANIZ COOTBOTCTBYeT Nofo0HAA W mapalielbHasd TPaHb
"Ha ero MPOTHBOIOJOKHOA CTOPOHE, U O TAKUX KPHUCTANIAX TOBOPAT,
wro ¥ HBX mMeercH yernmp cumMerpun. OfHaKko B psle BEImecTB POCT
KPHCTaJII0B HPOACXOXAT B 0OIMeM CIydae Tak, UTO IO MEHbIIEH Mepe
HEROTOpHE TPAHA He WMEIT NAPAJIeIbHHX OJAHAKOBEIX IpaHel,—
¥ HEX HeT enTpa caMMeTpun. Il puvMepaMa MOTYT CIYKHUTh KPHCTAILIAL
ehanepura (pmc. 5) m Typmanmua (pmc. 6).

Brepo#t 97eMeHT CHMMETPHH — NA4OCKOCMb CEMMeTpHH. Takoi
II0CKOCTRIO KPHECTAILI MOKHO MHICACHHO Pas[eluTh HAa iBe COBEPIeH-
HO OJMEAKOBHE YacTdH, HO Kpucrajuorpadmieckoe HOHMMAEME HI0C-
KOCTH CHMMETPUH OTIMYAETCA OT UYHCTO TeOMEeTPHIeCKOr0 OfHAM BajK-
HBEIM OrpaEEieHHeM. [[Be 4acTm KpUCTAJIA HE TONBKO JOJKHBL OHITDH
OfMHAKOBEIME, HO OHYW JO/DKHEL PACIONArarbCcsa OTHOCATEIBHO IJIOC-
KOCTH CHMMOTPHH KaK IpefMeT T ero sepxaibHoe oTpaskenme. Taxmm
obpasom, ecaim B mpocrom KyGe (puc. 7) CymecTBYIT AMArOHAJIbHEIE
IIIGCKOCTH CHMMETDHM, DPACIONAraiomuecs IOf HPAMBME yriaMa K
KaKAO0A KBaipaTHOM TpaHM, TO B IPAMOYLOABHOM NapPajIeenunene
(pme. 8) miockocreir kpucTadTorpadIIeCKoi CAMMETPHHE, KOTOPHIE 3a-
HEManau GE IHaroHaJIbHOe ImoioKenme, Her. HommaecTso xopomo BEi-
PAOREHREIX IIOCKOCTel cAMMETPUE H3MEHAETCH OT OIHOTO BemecTBa K
APYTOMY B HIMDOKHX mpefienax. B mpocToM kKybe Mel BummM 9 miroc-
KOCTE CHMMETDHM: TPH INIOCKOCTH OJHOTO BHJA NPOXOJAT mapai-
AenbHO IpaHAM KyGa (pme. 9) m 1mecTs — AuaroHanbmo (puec. 7).
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[

Pmc. 8. Jmaromamnmas mmockocts B Pre. 9, Tpm raasHbe INIOCKOCTE CHM-
IPAMOYTONLEOM HapajIeJoHumee He MeTpum B Kybe,
ABAAGTCA KpHcraluiorpadmueckoil mio-

CKOCTEIO (mMMeTphm,

Pre. 10. EpuscreeumEas mro- Pac, 11, HKpmcraan xsapua,
CKOCTh CHMMeTpPHH B KPHCTAJIe <
‘ . OpTORIasa.

B oprormase mmeerca ofHa mrockocts cammerpuu (puc. 10), a B KBap-
nme (pee. 11) n arcumnre (pmc. 4) HeT HE OHOIL.

Tpermit amement EpucTaiIorpaduuecKoil CHMMETPHE — OCb CUM-
mempuu. Ecnm gpuctann moBopauuBaercs BOKPYT TaKoH ocd, OH Co-
BMeIaercs caM ¢ co0oif 3a MOJHKIL 060POT 1 Pas; IMCIO 1 HABHIBACTCA
nopadkom ocu. B xpmcrasnax OHBaOT 0CH CHMMETDAHE JeThIpex
PA3HEIX TOPAAKOB:

upn n=2 coBmemenre ppomcxofmr wepes 180° — aro
och 2-r0 mopsaKa (ABOHHAA OCBH);

upu n=3 copmemenne upomcxopur depes 120° — aro
och 3-ro mopspka (TpofiEAs OCH);

npa n=4 cosmemerue npomcxoxur depe3 90° — aro oce
410 mopagka (TeTparoHANBHAA OCh);
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mpu n=6 cosMemenue mpoucxofgur gepes 60° — 310 ock
~6-r0 mopsapgka (TeKCaroHANBHAS OCB).

Hax m B oTHOmeRHEN MIOCKOCTeH CAMMETPHH, PA3INIHEE BEIIECTBA
MOTYT EMeTh CaMbe PasHOoGPasHEe cOTeTaHnus oceit cuMMerpuE. B To
BpeMsI KaK IPOCTOl Ky6 MMeeT TPH OCH 4-T0 HOPAJKA, YeTHpe acH 3-To
nopsAfKa W mMecTh oCell 2-ro mopAfiKa, OPTOKIA3, C €ro eUHCTBEHHON
INIOCKOCTBI0 CHMMETPHHE, HMEeT TOIBKO OfHY OCh 2-T0 MOPAJKA; ¥ KHEa-
HuTa BooOme HeT oceill cmMmerpuu. Pasinmumne coderanmsa oceir cam-
MeTPHH JAal0T OCHOBY  JUIA KjaccHUKAAK KPHACTAJLIIOB, HO Iepen
TeM, KaK 00PaTHTBCA K 3ToH KiIaccupuranum, PacCMOTPEM HEKOTOpHIE
Apyrme Tpedylomne BHNMAHHA AacHEKTH ‘MOPYOIOTHE KPUACTALIOB.

2. Popma u zabumyc

X0t BCe KPHCTANIH OJHOLO W TOTO jKe BEMECTBA JOMKHE HMeTh
OJIHO ¥ TO K€ COYOTAHHE BIEMEHTOB CHMMETDHH, 3TO HE O3HAYAET, UTO
00nMK BCEX KPHCTANIOB Gyfer OAEHAKOBEIM. I'pamar, obIajaromuit
TAKOH JKe cHMMeTpuelt, Kak u npoctoil Ky6 (43 oceit, 9 miockocreit u

Puc. 12. PoxGogonerasgp. = Pume. 13. Hxrocurerpasap.

HEHTP), 4acTo BCTPEUACTCHA B BUAe KPHCTALIOB, GOPMa KOTOPHX IIo-
Kasama Ha puc. 12, ¢ 12 poMGuyeckuMy rpanAME, T. €. B BHAe pombo-
dodekasdpos. Berpewaworca Taxske Teda ¢ 24 rpaEavm (pme. 13) —
urocumempasdps. (TPamenodAPH), M HTH [Ba BHEA KPUCTAIIOB ONiI-
CHIBAIOTCS KaK PasamdyHHe npocmuyie GopMmbl.

IIpoctyio dopmy MokHO TOUHO OmpemeNATH Kak ¢COBOKYIIHOCTE
TpaHeid, OTBEYANIIYI0 JAHHOE CHMMETPHH, €CIH JaHA OJHA IDAHB.
Hpenuomnoxny, HampmMep, 9TO HEKOTOPOE BEmECTBO myeer TAKYI0
CIPYKTYPY, KOTOpas CO3[aeT reKCArOHAIBHYI0 OCH CHMMETDHH, HOD-
MAIBHYI0 K ILIOCKOCTH, CHMMETPHH (TAKOH BHJ CHMMeTDHE XapaKTe-
ben 1A kpucrannos anarura). ['panb, BaKJIOHEAA Kak K OCH, Tak ¥ K
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IIOCKOCTH, Oy/eT MOBTOPATHCA BOKPYT OCH IMECTh Pa3, W ITH DIECTH
rpameil OTPa3ATCA IO APYLYI0 CTOPOHY ILIOCKOCTH, TAK YTO B HTOTE
obpasyerca (opma zercaconaavroli 6unupamudn (pume. 14). Opmako
ecaId 3afaHHAS TPAHh NAPAIEILHA TeKCAarOHANBHONR OCH, OHA Pacmo-
JaraeTcsd moj IPAMBIM YIIOM K ILIOCKOCTH CHMMETDHHE, U OITOMY OHA
IpPY TOBTOPERHH 110 APYTIYI0 CTOPOHY ILIOCKOCTH He ofpasyer HOBOR

N,

Puc, 14. Texcaromambmas Om- Pue, 15, T'excarosansHas mpas«
IApaMEIa. Ma,

TpaHm; B PesyabTaTe 00pasyercs sekcazonasvias npusma (pme. 15),
KOTOPAfA OTKPHITA TO TOPIAM (0mEpumas opma) A He MOKET HOITOMY
CYIIeCTBOBATH B KPHCTaJIe camMa mo cebe. I'panb, pacmoroKeEHAT IO
IPAMEIM YIJ0M K TeKCATOHAJBHON OCH, IOBTOPSETCA TOIBKO IO /pY-
I'yI0 CTOPOHY IUIOCKOCTH CEMMOTDHH; ITH J{Bé IPAHH CO3JA0T APYIyio
OTKpBITYI0 ($opMy — nunaroud (or rped. mivaf — pocka). B sroit
rpynie CAMMETDPHE BO3MOKHEL TONHKO TPH BHAA GOopM, I BCe KPHCTAN-
JBl, TpEHANJIeKAW(me K JAHHOH Tpynme, 00pa3oOBaHK pPasiWIHLIMEA
coueTaHUAME 3TEX (oOpM.

Bepremcs Ha KOpOTKOe BpeMA K aHANHW3Y QOPMHL IpaHaTa, KpHc-
TAJLIB KOTOPOTO B PAAJle CIy4aeB EMEIOT 00JIHK, MOKa3aHHHII HA PHC. 16
win 17. Ha mepBHit B3IIA] HeJIerKo yBHAETH CBA3H dTHX 36-Tpamubix
Ten ¢ §olee MPOCTHMEA MHOTOTPAHHEKAMHE, N300 paKeHHKIME HA PHC. 12
7 13. Qaxrnuecknm o6a Tera — KomMOmHAmumm (OpM, HOKABAHHKX HA
puc. 12 m 13. Kpynusie rparu Ha puc. 16 — aTo rpanu mKocmTerpa-
5Ipa, & MaJEe —rpaun poMboxoferasnpa. Kpynnse rpann Ha puc. 17
JerK0 PAacIO3HAKTCI KaK T'PAHA PoMOOIofeKasgpa, peépa KoToporo
OCHO/RHEHH Y3KAMH TIDAaHAME, IPHHA/UICKAIEMHA HKOCHTETPAdApy.
Taxue Bapmanuo o6IAKa Pa3IMIEHX KPHCTAIIOB OJHOLO H TOLO KO
BemeCcTBa HABKIBAIOTCA BAPHANHAME 2a06umyca, KOTOPHH 3aBHCHT OT
OTHOCUTRIBHOTO Pa3BHTHA pasamyEnx ¢opm. Hpmeranne, morasam-
HHE Kak ga puc. 12, Tak m Ha puc. 17, AMEOT AOJEKAdAPAIECKUi Ta-
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AN
/A

(N9

Pmc. 16. Hpucrann rpamara, B Puc. 17. Hpacrana rpagara, ot-

KOTOPOM COYeTanTcA [se Kpm- JEUAOINEicH HO Tabmrycy oOr

cragnorpajuieckme GOPMEL, KpHCTAJIa, HOKA3aBHOIO . HA
puc. 16,

6uTyC, a KPHCTAMIH, m3o0pakennnie Ha puc. 13 m 16,— mrocmrer-
pasapudeckuit raburyc. Ha pme. 18 moxasamel Tpm Kpueranra ama-
THTA ¢ Pa3HKM rafurycom: 1) Kpucraia mpasMaTmiecKoro rafuryca,

L

1
Puc. 18, Tpu wxpucranma aparara: I — npusMarmaeckuil; 2—3 — raGaHTIATEe.

OXAHUABAIOIAICA HeGONBIIUMA TPAHAME NAHAKOWA H ofiEof Tekca-
POHANBHON OEOEPAMEIH; 2) TAOMWTIATHIL KPUCTALIL C TPAHAMA DH-
HAKOWJa, TyHoit GENApPaMAH ¥ MeJKHMU FPAHAME LIDASMSL, 3) KpuC-
rann TaGrIETIATOro Tadmryca Gonee CIOKHOHE (OPME, COMEPKAIIHM
rpann Heckoabkmx Ommmpammu. IIpm ©300payKeHAN KPACTANIOB HA
PHCYHKaX BCe TDAHH OfHOH (OPMH WHOIZA OTMEHAIOTCH OJHBAKOBLI-
Mu GykBaMu (Kak Ha HEKOTODHIX PHCYHKAX B 9TOM paspene), HO, K CO-
SKATEHNI0, OONeNpUEATHE TPHHNAIE GyxBeHHOTO O0003HAUEHHA OT-
cyTCTBYIOT. BBAAY TOTO UTO BEIPAsKEHHAE ¢IPOCTAA dopma» B KpECTAI-
dorpadEm mMeer CIeNEaNbHOe 3HAUYGHWE, HAJ0 TINATENBHO ClEATH
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3a TeM, YTOOH He MCHOJB30BATH €ro B 00mMeM 3HAYOHHM, T. €. I Ond-
caHuA 00mero ofamKa KPHCTAIIa, JUIA Tero CymiecTBYeT OCOOHIL Tep-
MHEHE — (TaGHTyCH. o

Xapakteprasa 0COGeHHOCTP MHOTHX W3 Ha3BAHAKKX [0 CHX IIOp
KPHCTAJIJIOB — TeHJEANUA K DPA3BHTHIO KOMILIEKCOB TpaHeif, mepece-
YeHWA. KOTOPHX o0pasyoT Cepmio HapaIelbHHX pebep; Takme KOMM-
NeRCHL Tpamedl Ha3HBAIOT 30Hamu. HexoTophie Bemecrsa, HampmMmep

Pnc. 20. Kpucranx soupora,

Puc, 19. Bepxymka xpumcramia Oe- = Pumc. 21, TaGamruatsiii KpHCTALI py-
pamxia, ’ ouna, '

Gepuan (pme. 19) m poupor (pue. 20), oGeraHo 06pa3yoT KPHCTAILIH,
YAAUHEeHHEE BOIb pebep ofmoil CHABLHO PA3BHTOH 30HLH H AMEINHe,
KaK TOBOPAT, Rpusmamuyeckull TaGHTYC; UPH OYeHD CHIBHOM YOJIH-
HEHOH BO3HHKAeT uzoaviamslii (MIIoBHAHLII) rabmryc, KAk B HIJIAX
pyTH/ia, TPOEA3HBAKIIAX MHOTKA KPHCTAJUIK KBapma. Yerxko Buipa-
JKeHHH YIUIOMEHHBH O0IEK KPHCTAJIO0B ¢ CHJIBHHIM PAa3BHTHAEM Of-
HOil mapH rpamell co3gaer mab.iumuambiii raburyc, Kak y pyOmHa
(puc. 21), mam naacmunuamuili rabuTyc, Kak y HEKOTOPHX KPHCTAJI-
JIOB TeMATHTA. )

Ilepen TeM Kak cHOBA OGPATHTBCA K KIacCHPHKANUA KPUCTAIIOB
10 cuMMerpuu, HeoOX0AAMO BBECTH ellie OfHO ompefeneHnde. TepMuus
(IKCATOHAIBPHAA NPH3MA» ¥M (UMHAKOWI) NOABIANICA B ONWCAHAH
amaTHTA B CBA3HM ¢ OCOOKIM OTHOINEHHEM TDaHedl K JIeMeHTAaM CHMMeT-
puEE (rpaEd IPH3MLI NAPAJ/IeIBHE TeKCATOHAMBHOR OCH W pacmoia-
rapTca oA OPAMEIM YIJIOM K IUIOCKOCTH CEAMMETDPHN; TPaHH ONHHAKOH-
A4 DepueHAUKYAAPHH ITOH OCA H HAPAMIETBHEL IIOCKOCTH CHMMET-
pum); STAMHA TepMUHAMHE 0003HAIAOTCA TAK HAILIBAGMEIe 0cobbie gop-
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mbl. DTH mpoctsie POPMBI XapaKTepPHH He TONBKO A 9TOH TpyOIs
cumMeTpuy; ode OHH MOTYT DOy IUTECH, HATPAMEP, IyTeM CHMMETPHY-
HEX OLIEpAN#il ¥ B TOH CHMMETDPHH, ITe EMESTCA TPOMHAA OCh H LEHTP
cammerpun (K 9TOH rpynnme IpHEAJIeKAT (i)eHaKnT) T'excaronais-
mpas Omnupamufa odpasyercd 3a cUeT TPaHH, nemam;eu KOCO IO OTHO-
meHu0 K 3JAeMeHTAM CHMMeTpHH (HAKIOH TPaHel 3aBHCHT OT CTPYK-
TYpHL BeIeCTBA, B TAHHOM CIydae — amaTHTa), W OpeAcTaBider cofoi
061410 fopMy JJIA DTOH rpymmsl sieMentos cummerpud. [lna xaxmol
13 BO3MO;RHBX TPYDN 2IeMEHTOB CHMMETDPUY XapaKTepHa CBOA obman
dopma (xora obmas GopMa ofHON IPYMIEL MOKET OKA3aTBCA 0COGOM
cbopMon B Apyrax rpvunax)

8. Cuneonuu (cucmemst) ' : ;
‘U 6udsl cummempuy (KAacch) KpuCmatios ;

KpreTanis rpyNmaApPyIOTCA B CUNSORUL (cnc*remm), KOTODHIE JBTKO
OIpefeNnTh MO0 XapaKTePHHIM [IA HEX 5JeMeHTaM caMMerpau. B Be-
marobpurasmn (kak m B Coserckom Cormse.— IIepee) npmm'ro BH—
AedATh CeMb TAKAX CUHTOHMI. : :

Tpumunuaﬂ CHUHTOHHA BKIIOYAET BCE KPHCTAJIIG, He nmemnme
HE oceif, HE NIOCKOCTeH# CHMMETDHH.

Monokaunnas CUHTOHHA BEJIKNYAET BCe Kpnc'rannm, HMEIOI!IHG
CAHY [ABOHHYI0 OCH HIH OFHY IJIOCKOCTH CHMMeTDHH. :

Pombuneckas CHHTOHHA BKJIIOYAaeT BCe KPHCTAJLIH, HMEIOIIHE TPH
B3aMMHO IepPUeHAUKYJIAPHEE [IBOHHEE OCH (WIA X SKBHBAJIEHTHI).

Tpueona./wnaﬂ CHHTOHEA BKIIOUAET BCe KPHCTAIIH, HMEOmue
OIHY TPOHHYIO OCH.

lI'ekcazonaavhas CHHTOHHA BEJIYAET BCE Kpncqra.n:m AMEIOImue
OJHY TeKCaroHAMBHYI0 0Ch (0Ch 6-ro mOpAAKA).

Tempazonaivnasa CHATOHNA BKJIIOYAET BCe KPHCTAJUIH, MMEIOM(EE
OJHY UYeTBePHYIO (TeTpParoHaisbHy) och (0Ch 4-T0 HOPAAKA). ,

Hybuueckas (upasunbHag, naome'rpw{ecuaﬂ) CHHI'OHEA BKJIIOTAeT
BC® KPHCTAIUIE, MMEJOIUe [WeTHpe TPOHHLEe W TPH YeTBOPHEIE OCH.
Tpeﬂnme OCH IaPALIENLHL AMATOHAMAM Ky0a W HAKIOHEHH OHA K
Apyro# mox yraom 70°32°.

(VHOrNa TPATOHANBLHAS CHHTOHUS CIATACTCA TaCTHIO TeKCATOHAMIL-
HO# CWHIOHHH, TAK 9T0 B OTOM C/lydae HACYATHIBACTCA BCEro MeCTh
PA3NMIAHX CHHTOHMMH.)

Hpnrcraaas: pasimdasX CHHCOHWH (cncTeM) ‘B CBOIO oqepem) ne-
MATCA HA 6udbl (KIACCH) CHMMETPUM [0 COBOKYIHOCTH DJIEMEHTOB CHM-~
MeTPHH, KOTOPHe JOMOTHAIT XapaKTePHHe JIeMeHTH CHHIOHHM, yKa-
sanntie Bume. Cymectsyer 32 BAJa CHMMETDWH, HO MHOIHe M3 HHAX

- MMEIOT OYeHb HeGOMBIIOe 3HAYCHHE M PEKO. BCTPEYAOTCHA CPORH ME+
HepaJabHHIX o0pasosannii. B Kagoll CHHATOHWE NojaBAA0IEe IEC-
,J10 M3BECTHHIX IpefcTaBuTeNei oGnapymnBaeT CTeleHb CHMMeTPHH,
'MAKCHMAIBLHO BO3MOAKHYIO AJA AAHHOH CHHIOHUY: OHA IPUHAMIEKAT K
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TaK HASHBACMOMY 204000pUMecKOMy BEHLY CHMMETPHE AAHHOE cuHTO-
HAH. 3feck HaM HeOGXOTHMO YOOMAHYTH BCE TOXOTPHICCKAR H TOIb-
KO H6CROXLKG APYFHX BHAOB CHMMETPHH, B KOTODHE NOHAZAIOT BasK-
HeHIIHe JPAroneHHEEe MHUHGPAMLH.

I. Tpusxammmas canronms, Toacsdpuneckuii xaace; mmmaxo-
mlanbERl. Enmncrsemmmii saement cmvMerpmm — IIeHTP CHMMeT-
pan. OGman gopma — mmHEaKOMS; TOCKOABRY Ka)gas opmua coCTOHT

Puc. 22. Kpmerann Tomasa. Pumc. 23. PomGoagp,

W3 TapH [apaijiefibHHX TpaHell, B PealNbHHX KPHCTALAAX KOJKHO
CYmeCTBOBATH He MEHbIIe TPeX TAKEX (OPM. ITOT BHJ CHMMETDUH BH-
PajKeH B INIATHOKJIA3aX, KMAHOTe U POJOHMNTE.

I1. MoHoxknUHEAA CMHTOHAA. Ioaosdpuneckuii kaace: upnsMa-
TAYECKUH. JTeMeHTH cummerpumn: 1 nBofHaA och, 1 HIOCKOCTDH (ox
OPAMEIM YTJI0M K OCH) W LEHTP CHMMETDHH. :

OcoGrie popmbsr — pasiudmEbe BHAK ORHAKOUAOB, 00mas gopma —
npmsma. IlpmMepHo moT0BEHA BCEX HM3BECTHHX KPHCTAMIMICCKHX Be-
IECTB OTHOCHTCA K 3TOMY KIACCY, & CPeJd JOBEIUPHEX MATEPHAIOB —
oprokias (pumc. 3), cmomymen, sBKIa3, cden m smmmor (pme. 20).

III. Powémueckasn ecmurosms. Ionosdpuneckuii kaacc: poMboGu-
OEPaMUANBHEH. JIeMEeHTH SHMMeTPUA: 3 B3aMMHO HEPUEHAAKYIIAD-
HHe IBOifkE ocH, 3 IIOCKOCTH (IO UPAMEIM YIIOM K OCAM) W IEHTD
CHMMeTPHH. :

OcoGrie gopMur — nmHaKoOWAN T TpU3MHL o6mas gopMa — Gmmm-
pamuna. Ilo smavenmio 10T KiIacc 3aHEMaer BTOpoe mecro. K memy
OpEHAMJIEKAT Tomas (puc. 22), OMUBEH H XPH300€DHII, & TAKme Me-
Hee M3BECTHHE MUHEPAIH: aHAaly3uT, KOpPAmepUT, 6ePUIAOHUT, TaM-
Geprar, namGypmr, Gpyxmr, ¢mbpoant, KOPHEPYIHMH, SHETATAT |
IOE3HT.

IV. Terparonamsnas cmaromus. I'onosdpuneckuti kaacc: murerpa-
roH-GunmpaMufanbHLI. OMeMeHTH CHMMeTDHH: 1 TerparomanbHAA
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oCh ¥ 4 NMBOfiHBIE OCH, NEPOEHANKYJIAPHHE e, D IIOCKOCTel cuMMeT-
puE (HOX HPAMEM YTIOM KO BCEM OCSAM) M LEHTP CHMMETDHE.

Vmeerca Goipmoe KoamdecTBO 0COOKIX $opM; IPOM3BOIBHO pac-
HONO;KeHHAS TPaHbh DOBTOPAETCS B BHJE YeTHPeX map rpaHeid BOKPYD
qeTBEPHOH OCH, a OHH OTPKAITCA CHMMETPHIHO B HIJKHEH dacTH
KpucTaiia, oGpasys, TakaM 06pasoM, AATETPArOHANBHYI GHumpaMu-
ny. TlpaMepaMu MuEepanoB 9TOro KIacca CIYKaT NUPKOH (pmc. 2),
KACCUTEPUT W Be3yBHAH.

Tempazon-6unupamudarvriill Eaacc. dneMenTH cammerpun: 1 Ter-
PaTOHAIBHAA 0Ch, 1 MIOCKOCTH (OO DPSAMEIM YINIOM K OCH) M IIEHTD
CAMMEeTPHH. o o

Ocobnie gopmbr — nmHakony, (PasBHBAIOMIMIACA W3 T'PaHEH, pacmo-
JIOJKEHHHEIX IOJ IPAMBIM YIVIOM K OCH 4-TO MOPAJKA) M TeTPATrOHAIb-
HEIe TPU3MH (3 rpaHeil, TapalIeIbHHX 2ToH ocm); obmas gopma B
5TOM cliydae — 8-rpaHHasA TeTPAaroHAIBHAA Ommmpamuna 6e3 Tex mioc-
KOCTell cHMMeTPHH, IPOXOAANAX depe3 TeTParoHalbHYI0 0Ch, KOTODHE
CO3HAIT AUTETPATOHANBHYIO CHAMMOTDHIO M XapDaKTePHH JJII TOJO-
sapua. K sTOMy Kiaccy OTHOCHTCA CKAIOIHMT, KOTOPOMY MHOIA OpH-
7I3I0T OTPAHKY APATOLEHHOTO KAMHA. Lo

V. IercaronansHaa cunromma. I'os030pudeckull kaace: OHTeKca-
ToH-OANMpaMEgAIbHEA. JIeMeHTH cuMMeTpmm: { TrekcaromaibLHas
ochb, 6 ABOMHHX oceil (moJ mpAMEIM yriaoM K ocum 6-ro mopsmgka), 7
IIOCKOCTEH CHMMeTDPHE W TEHTD CAMMETDHH. ‘

ITOT KJIACC ~— IeKCATOHAJBHSIH AHAIOT TOMO3IPAYECKOro Kiacca
Terparomansmofi cuaronnn. Cpemm oco0mx ¢opm ¢urypmpyior nmHa-
KOWJIH, MPU3MH H TeKCaroHAJIbHHE (HmupaMupms; ofmas ¢gopMa mMe-
er 6 map rpameil, CAMMETPAYHO NOBTOPHINIAXCA, ITO TPHBOIHAT K 06-
pa3soBaEUi0 AWTeKCAarOHAIbHOE Ommmpamman. Brparomummca npen-
CTaBUTeNeM JTOr0 KJIacca ABIACTCS OepmiLi.

Texcazon-6unupamudasvnull Kaace. dnemeHTH cummerpum: 1 ock
6-ro mopsaaxa, 4 mIOCKOCTH (MOJ IPAMBIM YIJOM K OCH) M IEHTP CHM-
MerpHan,

IlpmMepoM MUHEPAIOB TOr0 RIACCA CIAYMRHET, KAK YiKe YKA3HBA-
aock, amatur (puc. 18).

VI. TpuronansHan cmaronna. I'0.40s0puveckull kaace: THTPHTOH-
CKaIeHODEPUICCKTA. JieMenTH cuMMerpuu: 1 Tpoiimaa ock, 3 ABOI-
HBl® OCH, NepHeHAWKYIADHEO TPOHHOA ocH, 3 mIocKocTH (mOJ mps-
MBIM YTIOM K JIBOMHBIM OCAM) H IEHTP CHMMeTpDHH.

Wmeercsa psp ocobbix ¢dopm, B TOM uwmcae pomGosgpu (pme. 23).
OGmasa $opMa, B KOTOPOH OTCYTCTBYET TOPH30HTAILHAS IIOCKOCTD
CUMMeTpHY, — CKaJeHO3Ap, a He OMNUpAMEA; €r0 HA3BaHHe IPOUC-
XoguT oT caoBa scalene (pPasHOCTOPOHHMUIM, KOCOH) — 1o o6nmKy He-
PaBHOCTOPOHHHX TPeyroAbHHX rpameil (pmc. 24). Ilpmmepn mumepa-
JIOB 3TOr0 KJIACCA — KOPYHJ, KAJBIUT H TeMATHT.

Humpuzon-nupamudasvrsni kaacc. dnements: cumverpma: 1 Tpoii-
Hag och W 3 mepeceramuecsd IO HEd INIOCKOCTH.



28 . . Hpazoyennwe xamnu

" Ocobrre gopmu BrAIOIAIOT Kak TPHTOHAKLHEE, TAK M [EKCATOHALD-
HE® IIPEBME, TaK ‘YT KPHCTANIL MOTYT EMETh nooepevHoe CeYeHue
B BHJIe PABHOCTOPOHHEr0 TPEYTOJLHMKA. B Humx mer meATpa CEMMeT-
pun, obmasn gopMa -— nmpammna (Ho He 6unupamuna). Pasune KOHIH
KPHCTANIA WMEOT PasIHIEYIO cammerpuio. - Hanbonee maraammem
TpHMEPOM MHEHEPANOB ITOrO KIACCA ABIACTCA TypMaluH (pme. €).

7

1"‘!;‘0,- 24. Cranemoapip. Puc. 25. Oxraonp.

Tpueon—mpaneqoaapuuecnuzi Kadacc. JneMenThH cumMerpum: 1 Tpoii-
HasA och W 3 pBoiimmle ocwm, NepoenAKyIAPHbE TPOHHOH ocH.

1lnocxocteit CHMMETPHH HET, H B KPHCTAJLIAX 3TOro KIacca nposs-
AAETCA SHAHTHOMOPPH3M: MX obmme dopmur mmetor mpamyio m JIeBYI0
MojudpEKanAY, - 8€PRaJlbHO-CHMMOTPAYHLE ¢ -‘HeeOBMEMAIomuecsd.
K sromy xiaccy OTHOCATCA KBapn (puc. 11), obxaparomuii yyusmrens-
HEIM CBOHCTBOM BpamIeHHA IIIOCKOCTH HOJIAPM3ANEY (BIEPBEE OTKphi-
THM Aparo); sTo cBoiicTBO XaparTepHO I KPACTAJIOB, JHNICHHEX
ILIOCKOCTe# CHMMeTpmit. . o v

,Z[umpuaonﬁunupaﬂuéaabnuﬁ Kaacc. OMeMenTH. cumMerpmm: 1
TPoiHaA 0Ch; 3 ABOMHHeE oCH I07; MPAMEIM YIJIOM K- Heil; 3 miocKocTn,
Kai/lad U3 KOTOPHIX. COEPKAT TPOHHYI0 0Ch I OJHY M3 JIBOHHBHIX
oceit, m 1 ILIOCKOCTD, - IePHEHARKYAAPHAA TPOHHOH OCH.

EnunncrBernunn IpefCTaBUTENeM 3TOTO KJIacca Cpefil MUHEpATOB
ABJACTCA PeNKWil HNparoMeHHHH OeHHTONT.

Pombosdpuyeckur; _Kadce. JNeMeHTH cmmmerpmm: 1 TPOHHAL oCH
H XEHTD CHMMeTpHH. L

OcoGrie  popmur:’ NVHAKOMJAN M IeKCaTOHANbHHE OpuaMe. (OG-
mas gopma — pomboanp. K 9TOMY KIaCCy OTHOCATCA (eHAKHT, Amomn-
Ta3 M BHIJIEMHAT. _ '

_'VII. Ky6mueckaa cnuronns. Tonos0puneckuii xaace: COPOKABOCKH-

METDaHHEKH. DJIeMEHTH CHMMeTpHE: 3 OCH 4-To mOpAAKA, 4 TpoiHume
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ocm, 6 nBoWHEIX oceif; 3 IIOCKOCTH, DACHOIOKEHHLIe LOA TPAMBIM
yIIOM K 0CAM 4-TO MOPAAKA; 6 mApyrmx wiocKocTeil (OePUEHAUKYIAP-
HHX JBOHHHEIM OCAM), IEHTp CHAMMETpHM. o
W3 ocobrix ¢opM s BCeX BHAOB CHMMETPHH Kybmgeckoil CHATO-
HEN TATHYHEL Ky0. m  pomOopofexasap. Cpegm APYrEx ocobux gopm

»

Puc. 26. Ilpenomuenumnil xyo. Pac. 27, Hpenominenmelii oxra-
: - 9P,

aTOr0 KjIacca — orTasAp (pme. 25), mpesoMICHHLIH Kky6 (pmc. 26),
HKOCHTETPAsAps H TpeloMIeHHHH oxrasap (pme. 27). B xpmcran-
73X aJMasa MHOTHA YeTko BHAHA 48-rpammas obmas dopMa (COpOKa-
pochMurpansuk) (pme. 28). Hpyramm mprMepaMm MEHEpaJIoB 3TOro
Kiacca CIy/KaT rpaHar, IMUHHEIb X ¢aoopwr.

T

Puc. 28. Copoxasocbmnrpanamc,' Puc. 29, IlemraroH-gogexassp,

Judoderasdpuneckuii kaacc. IMeMEHTH CEMMOTPHM: 3 ABofHNIE OCH,
4 TpoiiHsIe ocH, 3 ILIOCKOCTH (LOA OPAMBIM YIIIOM K JBOHHEIM 0CHM)
B LEeHTp CHAMMETDHH.

XapaxTtepaas ocobas QopMa — meHTaroH-ojexasnp (pmc. 29),
MHOrAA HA3HIBaeMH IAPATOIAPOM, TaK KAaK OH 9acTO XOPOIIO Bhi-
pasteH B IEPHTe — OJHOM H3 ITABHHX IPE/ICTABHTE/ e 3TOT0 KIAcca.
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Kaacc mempasdpa. dnements cummerpmu: 3 fBoitHsle 0cH, 4 TPOi-
HHe ocH, 6 miockocrteii.

I{enrpa cummerpam Her, xapakTepHas ocobas dopma — TeTpasyp
(pme. 5). IlpumepoM MEHepaloB »TOro Kiacca CAYKHT cdatepur.

4. Pocm uckaiceHRBT KDUCMAasios

Ha npmsenennrix o cmx mop pmeyHKax HOKA3amH TONBKO TAKHEG
KPHCTAJLIE, KOTOPEHe MOTHE Ohi BHPACTH B HAEANBHHX YCIOBHAX:
BCe TPAHA K&KAOTO TAKOTO KpPHCTANIa, OTHOCAIMHUECS K OXHOH m
Toii ke QopMe, HNEHTHYHH L0 BEAY W IO pasmepy. K CORAIICHHIO

Pumc, 30. Mexasxennnit OKTA.IP, Pac. 31. Jipyroit npmmep mcKasKeHAO-
IO OKTavjpa,

€CTECTBEHHBIE KPHCTAJIH PefKo 00pasyioTes OyTeM MEEANbHO CHM-
METPUIHOTO pocra, Jame oHH Golee MM MeHee MCKakeHH. B mieainn-
HO IPaBHJIBLHOM OKTad/(pe BCE BOCEMBb TPAaHeil JOILKHE GHTEH PABHOCTO-
POHHIME TPEYrOABHUKAMA, HO KPHCTAIIH alIMasa W HIMHHEIH, HMEk-
Im#e 3TOT rabuTyc, MOTyT BHIJANETh TAaK, KaKk IIOKA3aHO HA puc. 30
um 31. Ha mepsuiii B3rasg Takoe HckaskeHme $opMEI KPUCTAILIOB fe-
J36T HOJHOCTHI0 HeCOCTOATEIbEAIMM IPOALAYIAE PACCY/KICHAS 0 CHM-
MeTpHM KPHCTAIJIOB, ogHAKO paboramm xkpmcrammorpagos XVII n
XVIII cromernii 6RO YCTAHOBIEHO, UTO XOTS pa3Mep ® BUI TpaHei
B KPHUCTAIIAX RAHHOTO BEIECTBA MOTYT MEHATHCSA OT offHOTO o6pasia
R fpyromy, yz04 mexcdy COOTBETCTBYIONIMMH TDAHAMA OCTACTCH IO-
CTOAHHEIM. VIJH MERIy TPAHAMH MOKHO H3MEDHTH G IOMOMBIO
IPOCTOT0 WHCTPYyMEHTA —— FOHHOMETPa, HO TOYHAA HMHTePIpeTanus
TAKWX H3MepeHmil 00LYHO TpebyeT M300PAKEHAA Pe3yAbTATOR H3Me-
PeHUI Ha CIENuaJbHON AmarpamMme. JTa oponenypa pegro OwiBaer
Heo0XO/MMa IDH M3yYeHHE [PATONEHHHX KaMHeH, M 37ech oHa He
PaccMaTPHEBACTCA. 3a MCKIIOYCHHEM CAYYaWHHX PefKAX HEoOHTHBIX
KPHCTAJLIOB MM HCKIIOYHETENBHO CHIBHO HCKAMKEHHHX (GopM, Goib-
IMHCTBO UPHPORHEIX KPHCTAINIOB JPArONEHHHX MHHEPANOB JIerKo
OIpEAieNACTCA TOCHe HOGOMBIIOR HTPAKTHKA 10 BHEITHeMy “BUAY.
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5. Kpucmaanoepagurieckue ocu U undercs. epanel

JHna peneil onwcaHus MONOMKEHNE KasKoll TpaHd Ha MOBEPXHOCTH
KPHCTAJLIA IPUBOJMTCA K CHCTEMe TpeX IpAMBIX JARHK, mepecera-
mEXCA B Hatale KOOPAMHAT, TAK jKe Kak 9TO JIENACTCA B T€OMeTDHM.
Orm TPAMHE JUHAA Ha3bBAIOTCA KpUCMaa102paguiecKuMu  0CaAMU.
Jlo TOr0 Kak CTAJ0 BO3MOKHAIM H3YdaTh BHYTPEHHIOI CTPYKTYDY
KPHCTAJLIOB BemOCPe/iCTBeHHO, © MOMOMbIO PeHTTeHOBCKHAX - IyUei,
DOIOKeHEe STHX ocell ONmpefensanoch mo pHemgedl Mopdouormn. IIpo-
mIe. BCEro 3TH OCH MOJKHO ce0e IpejicTaBUTD B 00BEeMHARX. «e(AHTIHBIX
AueiiKaxy, U3 KOTOPHX, KAK Teeph M3BECTHO, A IOCTPOCHE! BC@ KpHC-
raisr (pEc. 32). ,

B kyGudeckoil CHHIOHIH KpHucTaliorpaduIecKme ocH — 9TO. CUC-
TeMa TpeX PABHHX OTPE3KOB di, @3, A3y TAPAIICIBHEIX peGpam: egm-
HAYHOT® Ky6a M PAaCIOJOKeHHHX N0 HPAMBIME yIJIaMH. B terparo-
HANBbHQH CHHTOBHE 3JIeMEHTapHAs gvefiRa — IpAMasd NPH3MA KBaJ-
paTHOTO CEeTeHMS; KpEeTaTorpaduIeckne OCH OMATH PACIOTAraloTCHA
ITO7 UPAMBIME YIJIaMI, HO BepPTHKaIbHAA OCh € (mapaimenbHasa 4eT-
BepHOHR OCH CHMMETDWH) OTAHYAEeTCA IO JJIAHEe OT OfWHAKOBEIX T'OPH-
SOHTAJBHEIX OTPE3KOB aj, @, Ocesoe omHoweHUe c/a ompenenserca
Kak og’Hg%meHne JUIMH CTOPOH DIeMEHTAPHOR STYeUKH; TaK, y EPKOHA
3,
6,60

B pomOuuecKoil CHHCOHEE 3JICMEHTAPHAA fgqelika — 3TO NIPAMO-
yroJbHb Hapajllejlenunes ¢ PasHHIME 1O BeNITAHE OTpesKaMa a,
b, ¢, mapaJIeTbHEIMA TPeM ABOMHBIM OCAM CHMMOTDHW M TAKKO pac-
[OIOXEHEHMEA [Of IPAMEIMEA yriaM#. Y TONasa a=4,650, b=8,800,
¢—8,394, ocesoe ormomenme a/b: 1t ¢/b passo 0,528 : 1 1+ 0,954.

B MOHOKJEHHEBIX KpHCTAJLIAX CTPYKTypa TakKosa, 4TO BHOpATh
DIIeMEHTAPHYI0 AdeiKy, B KOTODOH OCH PACHONAraioTCA IOJ IPAMBLIMM
yriaMm, yie Heapsd. flueiika sjech mpeacTaBliaer c000if HARIOHHYIO
LPE3MY, YCJAOBHO TOMEIIAeMylo TaK, ITO0EL OCh & OKazajach HAKJIO-
HeHHO# B CTOPOHY Habiromaresisi BHU3, 00pasys B MIOCKOCTH CAMMET-
pun. yroX P>>90° ¢ BepTEKAIBHOH OCHIO C} KpHCTaJIOrpaduIecKas
och b mapajuIenbHa [BOMHON OCH CHMMMETDHH M, CI€[0BATeIbLHO, mep-
TeHUKyIAPHA IIOCKOCTH, COfIePIKaIleil oCH & X C. Y nmmomempma a=
=973, =891, ¢=5,25, p=105°50", a y cena a=6,56, b=8,72,
c=17,44, p=119%3’.

B kpumcramiax, OTHOCAMUXCA K TPUKJINHHOA CHHTOHOHA, OCeH,
UAYINX Ioj NpPAMHIME yriamu, HeT ¥ KpHcTaLIorpapmiecKue ocw
PacmoaraloTcA HeNpPABIIBHO; TPH HEPABHBE OCH 4, b, ¢ HARIOHEHE!
Apyr ® jpyry moj yriaaMd o, f, v, HI OfUH U3 KOTODHX HEe DaBeH

. Kprcramnorpadgumaeckme mapaMerTphl AKCHHHTA: a=17,15, b=
=9,16, ¢=9,86, a==88%", p==81°36', y=T7"%2".

B rexcaromaipHOit W TPHTOHAIBHOE CHHTOHHAX 0Ka3ald0Ch YH00-
BEIM ucmoas3oBaTh CHCTEMY UeETHIPEX KPHCTAIA0IPadUIeCKEX OCeh:

c/la =

=0,906, a y amarasa c/a=§%=2151-
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TPeX TOPHBOHTANBHEX OCEH ai, @3, @3, PACIONOMEHHHIX O] YriIaMu
120° gpyr K ApPyTy, B BEPTHKAIBHOM OCH C, neprneHANKYJIAPHOR ILIoC-
KOCTH, Cofep/Kamell IepBHe TPH OCH (CHe0BATeNBHO, OCH ¢ Hapaj-
JelLHA INeCcTepHOH MM TPOHHOH OCH CHMMETDHH).
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Puc. 33. Monomenue rpamei (111), (112), (223); noxasamo COOTHOMCHHe MOKAY
MEEKCAMH IpaHell W BeMUMHOH OTPe3KOB, OTCOKAEMbIX AMU HA KpUCTAJIorpagu-
, 9YeCKMX OCAX. :

Jlna ofosHadenmss B3aHMHOTO PACIONOKEHHA rpaHei 1O OTHO-
MeHHI0 K KPHCTAJIOrpadudecKAM OCAM HCIOIB3YeTCA CHCTeMa UH-
dercos 2paneii, mum cumeoros Muasepa * (mo GaMuIHE YHIBAMA Xa1-
aoysa Mumanepa, 1801—1880). Ilmocroers, orcexamas OT KPHCTAI-
AorpadMIECKEX OCel OTPE3KH, COOTHOCAMMECT MEKLY coboit rar peb-
pa sJeMeHTapHOl sAuelikd a, b, ¢, HAa3HBACTCA eOUHUYHOL NAOCKEOCIbIO.
Ecun sti pebpa ogmuaroBs, To HEjeKc 3amuchiBaerca 111 (amraerca:
«ONUH — OjAH — ofmH»). MHpexc mo0oi Apyroi rpaHE KpPHCTAIIA
sanncuiBaerca (kkl), tme a/h, b/k, ¢/l — oTpeskm, OTCEKaeMEle BTOM
rpambpio Ha Tpex ocax (pumc. 33).
 TaxmM obpasoM, uwmoGt onpedeaumb UHOEKC Kakol-4ubo 2pani,
‘nado pasdeisumb RAPAMEMPUNECKUE OMPE3KU HA OMPE3KU, omcekae-
Myle amoli zpAHLI0, COKPAMAs, 6CIH Tpebyercs, apobu. Mu ynoms-
HyJIE BEIIe, 9T0 y TOomasa a : b : c¢=0,528 : 1 : 0,954; obHapy:keHO,

_. UTO [Be JPyrHe YacTO BCTPEHAIOMHeCs TPAHHA HAKIOHEHE TaK, 4TO
 OHH OTCEKalOT OTPESKE ¢ OCEBHIMH OTHOIIEHHAMH 0,528 : 1: 0,477
| oo :1:1,918. CnemosarensHo, WHAEKCH 3THX rpameit 6ygyr ciae-
AVIOIEMY; ,
(@ 1 0_’?2)—_-(“2)
o 0,528 1 0,477

- ¥ Cymecrayer mecxombko cmcreM cuMBsoios: Mminepa, Bpase, ®enoposa
;M3 HuX cmcTeMa Muilepa — HauGodee pacHpo¢TpaHeREan, — lIpun. ne

i .
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Tor (axr, 9T0 B KPHCTALIAX BCEX CHMMOTpHil CyMECTBYIOT TAKHO
IPOCTEe COOTHOIIEHMS, IO3BOIMI CHOPMYIHPOBATD 3AKOH PAYUOHILb-

nocmu undekcos (HHIEKCH IDaHeH MO)KHO BHPA3HTh HEGONbIIAME

i

Puc. 34. Homomerensmse m OTpPALATeNILHRC HANPABICHUA KPHCTALNOTpadmds-
CKEX OCOH M MHJOKCH,

HeasME guciaME mim myaem). Ma sroro saxoma CIeAYIOT BajKHEe
BHIBOJKI, KaCaOIIHOCH XapakTepa BHYTPeHHEH CTPYKTYPH KpHCTal-
J0B; STU BHBOIE MONHOCTHIO NONTBODAWINCE 3aTeM OpHE PEHTreHO-
CKOIIHE KpPHCTaJLIOB. : '
. Orpesor, oTcekaeMmii ma OTPHIATEIBHOM NPONOKEHUA OCH,
obosHazaerca weproif Haj COOTBETCTBYOIEH NuPpOH; TaK, HEIEKC
mepepsell HIKHER mpasoit TpaEm okrasppa (pme. 34) — (111) (um-
TAeTCA: (OFHH — OJUH — MUHYC onumy). Huppa O B mmmexce, o6o-
3HAYAIOMAA OTCEKAeME 0TPe30K GeCKOHETHOH JIWHEL, COOTBETCTBYeT
Dapay/ieIbHOMY PAaCIONOKeHHI0 TPAHH OTHOCHTENLHO RAHHOM ocw;
Ky6, mampamep, cocromr m3 mectnm rpanei: (100), (010), (001) (100),
(070), (001). Coporymmocts Beex rpameit, 00pasylomux Ty WIn HHEyio
dopMy, 00o3HAUAETCH MHIEKCOM ONHON M3 DTHX rpafeif: mampmmep,
137161}— a0 dopma {100} ryGuueckoli CHHTOHEH, OKTasgp — dopma
Wngescsr piusa TpATOHANBEEX I TeKCATOHATBHEIX KPHCTAIIOB, NI
KOTODHX HCIOAB3YeTCHa cHcTeMa YeTHPeX KpPHCTaNIorpadgmiecKmx
oceif, COCTOAT M3 WeThpex HuQp; TPeTsA nudpa He ABIAETCA, KOHET-
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0, He3ABHCHMOIL: BOIMINAA OTPEBKA, OTCEKAEGMOro Ha Tperbeil ropm-
0HTAJbHON OCH, ONPEeIAETCA OTPe3KAMHE L0 ABYM APYIEM OCHM,
§ B PeayabTaTe CyMMa IePBEIX TPeX IEpp B TAKAX HHIGKCAX BCETAA
paBHA Hyi0. EMAUYEHMA IIOCKOCTAME B oTON BANHCH MOMKHO CHUH-
rath maockocr: (1011) mmm (1121). ‘

6. Hdeotinurosarue

K pHCTaIIH MEOTHX MEEEDAIOB 9aCTO BCTPEYAIOTCH B BHyie CPOCT-
KOB JIByX MHAUBAJOB, PACLOIaralomuxcs aubo Tak, 4TO OfEH HHIHA-
BHJ| CIIYKHT Kak OB OTPasKeHHeM Jpyroro B TaK HasHBaeMOi JBOHHE-
KOBOM IIOCKOCTH, JHO0 TaK, UTO HX MOMKHO COBMECTHUTH, TIOBEPHYB
ga 180° (ma mom-060poTa) BOKPYT ompe/eleHHON JAHAY — NBOMHE~
KOBOI# OCH, KOTOPAaf MOKeT GHITh PeGpoM KpPHCTAia MR TmepueHAn~
KyJaapoM K Kaxoi-mmGyap rpamE; B CIyIae eHTpaIbHO-CAMMET I~
HEX KpPHECTAAJIOB 9Ty JHHEI0 MOFKHO ONPEISTIATH Ao0HM H3 HTHX
cmocoGos. Taxme cpocmmecs KPHCTANIL HASHBAITCA NBOMEAKAME.
JBoifHEKOBAs IIOCKOCTDH pacmoxaraercs mOJ IHPAMEIM yIIOM K ABOM-
HIKOBON OCH, ® 9ACTO OHA jKe M SBIAETCA IIOCKOCTBIO CpacTaHmi,
ofmeit miIsA ABYX HMHUBHJOB. Hexoropeie BEAH KPHCTAIJIOB obpa-
3yIOT CPOCTKE HO HECKOJIBKAM 3aROHAM [ABOAHEKOBAHAA; HAUPHEMED,
y KaJupmaTa HMeeTcAd JiBa OGHYHEMX @ JABa PEIKEX HanpPaBACHWA
nBoiiEuKoBaEAA. MOKHO TaKsKe AOMYCTHTE, WTO 6CJIH IBA HHIABH/A,
ofpasyiomue KPECTaJl, He yAaercsi IPHBECTH B mapajiieiapHEOe II0-
JOKeHne IyTeM OTPAKeHHA B Karob-1m00 INIOCKOCTH MAHW IIyTeM
HoiyoGopoTa BOKPYT HEKOTOPOi OCH, TO BTO MOKHO ¢BA3aTh C JBOM-
HEKOBHM 00pA30BAHAEM HTPOMEKYTOUHOr0 HEEBHNA, CJLAUIXOM Ma-
JACHHKOT0, UTOOH €ro MOMKHO 6EUIO YBUHETH.

Wrorfa ABa HHIEBHAA COMPHKACAIOTCA [PYP C APYIOM, KaK, Ha-
mpaMep, B H3BECTHOM CIydUae CABOHRUKOBAHHOTO oxTasxpa (puc. 35),
XapaKTepHOTO [JA alMasa H NINMHEIH, a HHOTAL OHH IPOHUHANT
KPYT B APYra, KaK B ABOMHMKAX gawopuara (puc. 36). Taxoe paamuuoe
IPOHAKHOBEHH® MOKeT OHTH CKPHITHM H He BHID@KEHHNM B MOD§o-
JOTHE KPHCTALIA, KAK B HEKOTOPHX CIydaix JBOMHAKOBAHEA B KBap-
ne. Mporga ABOMHEKOBAHHE 6HBaeT MHOTOKDATHHIM, KaK B clrygae
xpusobepmiaaa (pme. 37) MM aparoHuTa, BCJICACTBEE YeT0 CPOCTRKU
KPHCTA/LIOB BMEIT G0jee BEHCOKYI0 CHUMMOTDHIO, OM Ty, ROTOPOH OHH
peanbro ofxagawr. Muoraa oTerbHES WHIUBHEAH 00pasynT mapal-
TeNbHMe TONKEe IVIACTHHKE, MHOTOKPATHO NOBTOPAIOMEECHT; ITOT
croco6 NBOAHEKOBAHEA HABHBAETCH MOJNMCHHTETIICCRAM W 9acTo
JeTKO PACHOZHAETCA IO COPHH HAPaIeIbHAX 6oposg, BERUMHIX Ha
TpaHd. ’

Cieye® 8BaMeTHTH, 9TO, XOTs B3aUMHAS OPHEHTHPOBKA ABYX Wac-
Tel CHBOMHNKOBAHHOTO KPHCTAJIA MOMET ONNCHBATHLCA Kak pesyin-
TAT BpameHEs, HA CaMoM fielle HEKAKOTO IOBOpOTA 9ame BCero HO
6sul0 M KpECTALIH, o0pasylomue HABOUMHUK, POCHH B OLHOM M TOM e

%
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noyosenma. Bo BpeMa pocTa WacTh CTPYKTYDH CTPOHTCS B 00paTHOM
Hanpapienmd. B Marepuanax, oGIaalomBX CBOfCTBOM PHAHTHOMOp-
¢uama, HanpuMep B KBapIe, ABOHHEKH MOIYT COCTOATH M3 [BYX MHIH-
BHJ{OB — JIBOT0 M IIPABOTO; TAKH® ABOHHAKH MOMKHO CYATATH OT-
PaKeHEEM B HBOMHUKOBOM INIOCKOCTH — HHKAKHEM MOBOPOTOM HEb3A
COBMECTHATEL LPaBYIO CTPDYKTYPY C JeBoi. :

- Maorga mocie o6pa3soBaHHMA KPHCTAII NOJBEPraeTcsl 3HATATENb-
HOMY [{aBJICHHI0, KOTOPO@ IPHBOJUT K IOBOPOTY OPHEHTHDOBKE TacTH

Pme. 35. Cpsoitmmko- Pme. 36. Ilpopacramo- Pac. 37. ’Hcennore‘xca-

- BAHELIT - OKTa9p. muil  JBOUHME (ui00-- COHANBHEIA  JBOHHNK
s : . L paTa. xpu3obepuina,

KPHCTA/LIa. 1O fBIEHHe M3BECTHO. KAK MEXaHHIECKO® NBOARHKOBA-
BHe, TaK KaK B 3THX CAyYaAX OOJBIKKA B KPHCTAILIE IIDOACXOJHET
yiKe mociie 3aBepUIeHHsA ero pocTa. Takme KPHCTANIN PacKaIbIBAOT-
Cf1, KaK IPABHJIO, HO INIOCKOCTAM, PA3NeAMAM HHIRBALH, 06 9THX
KPHCTAJLIaX TOBOPAT, 9TO OHH 06JANAIOT OTAEIBHOCTHI0. flpKEM mpm-
MepOM TAKEX KPACTAILIOB CPEMid JPATONEHHKX KaMHeH CIyaT KpHc-
TAJJIBI KOPYHAA: UJIOCKOCTH OT/AeABHOCTH B HEX NApPalJIeJIbHH 0a-
aucy. B Gyaprax cmaTeTHIecKoro Kopymma 6aarogaps HAIDMKeHAAM,
BO3HHKAOMUM TIPH OCTHBAHEE, Pa3BHBAETCA BTOPHYHOE NBONHEKOBA-
HEE B CeTeHWH, NPOXOAAMEM Yepe3 0Ch, M TAKHEe KpPHCTAJILL cTpe-
MATCA PACKAJbIBATLCA B TOM HANPABICHHA.

7. Hsomoppusm

Baskaoii ocoGeHmOCTBIO KPHCTANVIH3ANNA ABJIAETCA TO, 9YTO XAMHK-
YeCKMA COCTAaB BEMIECTBA MOKET H3MEHATHCA 03 CymecTBeHHOMN nepe-
CTpoiikE ofmero kapxaca, o6pasyeMoro aTomamm. B Bemectsax Ta-
KOT0 POjia MOP(OIOTHA KPHCTAIIOB OCTACTCA ONEHAKOBOM MM IOYTH
O/{MHAKOBOM, H, ©CIH KPHCTAIIK HE OTHOCATCH K KyOHIeCKOH CHHIO-
HYH, TIDE M3MeHeHHH XMMHIeCKOro COCTABA OPOACXOMUT HOCTEISHHOO
H3MEHEeHNe YIJIOB MKy IpaHAMH H (QH3HYECKAX CBOHCTB! IOKA3a-
TeJell IPeNIOMACHAA H YIeIbHOTO Beca. ITO CBOMCTBO HABHIBACTCA W30~
MopdusMoM — oT rpeveckux ciaos [oog (paBHEI) 2 _poppy (Popua).
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CaMu#t maBec¢THHI TpAMEp B30MopdHo#t TPYINH CPO/iE AparomeH-
HEIX KaMmmel — ceMeficTBo rpamaron: Tpoccyiap CasAly(SiO,);, mm-
pou Mg;Al;(Si0,)s, anpmanpma Fe;Al;(SiO,)s, cmeccapTun Mn;Al, -
-(Si0,)s, ammpamur CasFey(SiO,); mysaposar Ca Cry(S5i0,)s. Har Gy-
JieT IOKa3aHo BHyke, HE OJMH M3 aHAJH30B IPAHATA HE COOTBETCTBYET
TOYHO KaKoi-1mGo u3 oTHX PopMyn, H cocTaB A0GOT0 IpaHATA MOMKHO
ommcaTh KaK cMech B PA3JIHYHHKX NPONOPHEAX ABYX MIA HECKOABKEX
rAaBHHIX WIGHOB 9TOTO ceMedictBa. OTCloa SCHO,” YTO AMIOMHEHEI
MOYKET SaMeIAThCA B JII060M KOJIEMIECTBO TPEXBAJEHTHHIM (OKMCHEIM)
HeIe30M MM XPOMOM, M TOYHO TaK K6 KaJbIUi MOKeT 3aMemaThes
MAarHEmeM, BaKHCHEM KeJe30M HIM JABYXBAJCHTHEM MapraHiiem.
B camoM jerle, 3aMemeHEE AJMIOMUHEF OKHCHEIM jKeJe30M, a Kalb-
OEs — 3aKWCHHIM JKeJe30M W/IH MarfsueM HOCTOAHHO BCIpEYaercs B
MmHepajiax, a 9To o0BACHAET pasimiMe IOKasaTedeid NPeIOMIeHHA
H YHeJALHOTO BeCa OUpENeNeHHHX MEAHEpPaJioB, HAaIpUMeD OJUBHEA
(xpusommra). u mmurenn. OumBuH. PaxTniecKm ImpefcraBiager cofoi
TPyIIy M30MOPGHHX MEHEPANOB, ABYMS KOHEUHHIME WIEHAMH KOTO-
poil ABAAIOTCA POPCTEOPHT — CHIMKAT -MarHug #H (Qasiur — CHIAKAT
sxemesa. 1lo3gHEe MEI PAacCMOTPHM U3MEHEHUS B XHMIIECKOM COCTaBO
mogeeId . o . . s

ITpaMepoM . APYroro poja CHEYKET Ba:KHAR TIpyIMa Iopopoobpa-
3YIONEX. MAHEPaJoB — IIATHOKIA30B, KOTOPYI0 MOKHO OIHCATH KaK
H30MOpQHYI0 CMech pasamdHHIX fgolel ampbmra NaAlSi;Os m amop-
rera CaAl,Si;04. B aToM ciydae B3amMHO 3aMeHAIOTCA [BE IATHBA- |
aenramie mape: Nal+Sit+t m Ca?tAldt+, s

B HexroTopHX BeilecTBaX 3aMemeHne OTHAX ATOMOB JIPyTHMUI npo-
HCXOUT oueHb ¢BOGoxmo. HaupmMep, B TypMasImHe, IOMAMO 3aMelne-
HEA HATPUA KaJIbLIEeM, HaGOfaloTcs W ApyTHe B3aUMHEE 3aMerme- |
HAs, B KOTOPHX YYACTBYIOT ANIOMHHHI, THTaH, JKeJe30, MAPTaHem,
MAaTHEH ¥ JAETOH, a TaKke KHCIOpPOHX, ruapoxcma @ ¢rop. Ilo cyrm
nela, ' pemmalomuM (GAKTOpOM, HO3BONAIIEM AaTOMY 32HATH MECTO
B JIAHHOM KPHCTAMIMYECKOH pellerKe, SABJISAETCA €ro pasMep.

8. II 0AUMODPUIM

B npenriymeM paspese ME PacCMOTPENH CIydYad, KOrfa IPH 3Ha-
YATENHHOM H3MEHEHNH XAMAYECKOTO COCTaBa MOP(OIOrHms KPHCTaLia
0CTaeTCA MOCTOAHHOH MM 0YeHb OAUBKOH (T. €. CTPYKTYPHHI KapKac
ocTaercs CyMecTBeHHO HEeM3MEHeHHEM). B aToM pasjene Mu KocHeMCs
OPOTHBOTONOKHOTO IBICHAA: IPH CXOACTBe XEMIIECKOT0 COCTaBa MPO-
MCXOAUT 3HAYWTENHLHOC M3MeHEeHHEe MOPQONOTHE KPHCTAJIIOB M, Kak
npaBuio, U3MIECKHX CBOMCTB (B TOM YUCI® FACTO MEHSETCA CHMMeT-
pHA KpPHCTAJIJIOB), CBA3QHHO® ¢ TeM, YTO MEHsJeTCs OCHOBHOM KapKac
crpykTypsl. Ecan BemecTBo BCTPeYaeTCA B IBYX Pa3A@IHHX KpPHCTal-
JH9eCKEX MOTM(HKAIMAX, ero Ha3HBAKT JUMOPQHLIM; €CIH B TPeX —
TpEMOHEM; ofmee HasBaHue [JA TAKOLO ABJICHHA — IOIEMOPQU3M.
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- Hamfoxee spkmii mpumep gumopdmEaMa RAOT aiIMa3 H rpadur;
IO COCTABY M TOT, H APYroil mpejCTaBIAIOT COGOH CYDIECTBEHHO YHC-
TR YTAEPON, HO NepPBHIE W3 HMX ropasfgo TBep:Ke BCEX IPUPONHEIX
MATePHANOB ¥ BHCOKC HEHHTCA 32 CIOCOGHOCTh pes3aTh TBED/HE Be-
mecTBa, APYTOH Ke HCKINYHTEILHO MATOK B 00jafaeT CBOHXCTBAME
CM8309HOTO MATepHAJa, HKCOOAb3yeMOro mpH $oJpHIMX HArpyskax.
HapGomar xaxsnms BeTpegaeTcA B BHS [BYX PagiHYHEIX MEHEDAIOB:
KaJbOUTa H aparoHUTa; HePBHIl M3 HEX ob6pasyer poMOO3pHIECKHE
KPECTAJIH, KOTOPHe, OfHAKO, 9acT0 OHBAOT MHOTOKDATHO CHABOHHE-
KOBAHHEIME ¥ IOKAaSHBAlT IeKCaroHAALHYH CHMMOTpPHIO. LO0YHO TaK
MO W CYJALOHOH Rejeda — UHPAT ¥ MAPKAasUT — HOXOKE IO XHWMH-
9YECKOMY COCTaBY, HO IEPBHI KPHECTAIM3YercA B KyOHUeCKOH CHHIO-
HEH, 3 BTOpPOH — B pomOmieckoil. Ilpmponmsit okmcen, W3 KOTOPOro
TOAYYal0T. THTAH, BCTpeYaeTcA B BHNE TPeX PAsAMYHKHX MHEHEPAJIOB:
pyrmaa, aHatasa m OGpyxwra. :

B. CrpyKTypa KpHCTALIOB

_BHyTpeHHee CTpOeHHG KPHCTAIIOB GLUTO IPEIMETOM 3KEBOTO
o0CY:RHeHEA Y/Ke B CcaMOM Hadaje pAasBETAA KpHCTaJiorpadmu.
B XVIII 5. P. jK. l'ason Ba ocHOBAEAHA TOro aKTa, 9TO KAJIBIAT MO-
HET PACKAJKBATHCA Ha CKOJEL YrOAHO MOJAKHE POMOO3[(PH, BHCKA3al
IPeRIION0/KeRNe, IT0 KPHCTAJIIN TOr0 MEHepaJia IOCTPOSHH u3 Gec-
9ACICHHOTO. KOJIMIeCTBA MeNbUaifiliNX KAPOAYAKOB TAKOTO BHAZ H
9TO. BCe JPYTMe I'DaHE, IOMHAMO rpaHeil pom6osxpa, ofpasyorca my-
TeM 3aKOHOMEPHOTO «OTCTYIAHHA» BTHAX KHEPIMIAKOB OT IOCKOCTH
COOTBETCTBYIOHIEH (CTCHKH», TAK YT0 HEPOBHOCTH OKA3HBAOTCA HAa-
CTOJNILKO MAJH, YTO. TPAEW KAXKYTCH ONTHYCCKE TAAJKEME, YCTaHOB-
JeHNe 3aK0HA PANHOHATBHOCTH MHEOKCOB, CIPABEIIHBOrO IS BCEX
KPHECTAJIIO0B, CENAN0 COBOPIIGHHO SCHRIM, ITO BC® KPHCTAJLIH IIOCT-
POCHK 9TEM IyTeM, T. €. UyTeM GeCKOHEUHOr0 HOBTOPOHUA BIIeMeHTap-
Bl sueitkn. OnHaKo pacmupende 3HAHME 06 aTOMHOHK CTPYKType Be-
MEecTBa CAGNAN0 He MeHee ACHHM H TO, 4TO DIEMEHTapHYI0 AdeiRy
HOJNL3A CIMTATh TBEpPABIM KupmminkoM [atom; ckopee ee MOKHO yIo-
KOOHTE BIEMENTy y30pa — 00BeMHOMY (MOTHBY®, MHOTOKPATHO® IIO-
BTOPEHA® KOTOPOr'0 CO3AaeT MeJIH KPHCTAJLI: TOYHO TAK 7Ke, KaK JBY-
MEDHLIE MOTHEB IOBTOPACTCA B y30p€ CTEHHHX 060eB. DTOT 06HeMHEI
DIEMEHT y30pa W COCTABIACT 94EMERMAPHYI0 Aieliky KpHmcTadia. Ato-
MH, BXOJIAME B 3IeMeHETaPHYI0 AYCHKY, ONPENIAIOT COCTAB IOIyIAI0-
Ierocs KPHCTAJLIA, M HX PACIOI0KeHHe B SYeliKe I MX PasMepH Ompe-
AeAAIOT BO3HEKAIONIYI0 B pe3yiabTaTe PocTa MOPPONOTHIC KpHCTAIIA.
Jlerxo MOHATH MO3TOMY IPHUMHEY OTCYTCTBHAS B KPHCTILAAX MATEPHOR
CHMMETPHY 7 CAMMeTpHE Gojiee BEICOKOH, 9eM MeCTePHAA: Nayke roBO-
P TONBKO 0 INIOCKOCTH, JIETKO IPECTABATE, UTO eINHCTBeRHKIME (u-

- TYPaMH, KOTOPHIMH MOKHO HPABHJIbHO BANONHATE IIOCKOCTH, MOLYT
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§LITh TOXBKO KBafpaTH, NPAMOYTONPHUKH, TapaJlIeJIor PaMMbl, pas-
HOCTOPOHHM® TPEYTOABHEKH M HPABUILHEIS [IeCTHYTONbHEKA.

TeomerpuaecKas TEOPHA TPEXMEPHHIX CTPYKTYP STOTO ina’ 6rna
[ONHOCTHI0 paspaforaHa eme B IPOILIOM CTOJCTIHH. OjHAKO BILIOTh
0 KOHI]A NEePBOr0 MEeCATHJIETHA HAIIEro Beka Kpucraiiorpadsl He
AOIIE E3y4aTh BTH CTPYKTYPH HEHOCPEICTBEHHO M XOPOLIO co3HaBa-
W, 9TO DTO IPOMCXOJMT H3-33 MAJOro pasmepa HIeMEeHTaPHHIX A9eeR
[0 CPAaBHEHMIO ¢ JIHHAME BOJH BHAUMOTO ceera. B 1912 r. M. ¢om
Jlays m ero IOMOMHWKA BIEPBHe [OKASAJIH, HTO, OpoxofiA depes
KPHECTAJLI, MYI0K PEHTIeHOBCKUX nygeifl MCOBITHIBACT IAQPARITIO.
JlmdparnpoBaHHLIA IyIOK o6pasoBal Ha (QOTOMIACTHHKE coCTOoAMui
73 OATEH y30pP, CHAMMETPHA KOTOPOro GELIA HETOCPEICTBEHHO CBA3AHA
¢ cEMMeTpHell KpPHCTAJIa, HAXOAWBIIETOCs HA UYyTH aTOr0 TYUKA.
Cmoco6 Jlays Kak CpejicTBO MBYYCHUS KPHCTAIIHIeCKAX CTPYKTYD
GHUL C TOTO BPEMEHH yCOBeDIIEHCTBOBAH M 3aMEHEH JPyrAMA MeToja~
MHZ, KOTODHE IMO3BOJIAI0T cHelpanucTaM 1o PEHTTeHOCKOIINT KpHcTal-
0B OUpeNielATh pasMep u GopMy pIeMeHTAPHOH Adefikd GOIBMMHCTEA
KPHCTALIEYECKAX BeMEecTs, a TaKiKe PACHONOKEHNE COASPIKAMOro
aTON AUEHKE. B METOe Nnopouikosol penmeerozpaguy TyIOK peHTre-
HOBCKEUX JyIell IpomyCKaeTcsa 4epes geGoasmoii o0paser, MaTeprana,
pacTepToro B 09eHDL ronkmit mopomok. Iomywaerca nudparTorpamMMa
(me6aerpamMma), TPeACTABIAIOMAAL coboil y30p W3 JIMHMmII, pacupeseie-
gHe ¥ WHTEHCABHOCTh KOTODHIX XapaKTePHHL A KPHCTAIIHIECKOH
CTPYKTYDH; DTOT METOJ| OKa3aJCA OUCHB yRoGHEM (I Ompefiesenns
TOAIMHAOCTA [PATONEHHHX RaMuelt (2eobxommmoe HeboubInoe Koin-
9ecTBO MaTepHaja MOJKHO COCKPeCTH ¢ HOACK2 OTpaHEHHOT0 KaMHA,
He NpPEYMHOB €My SHAUHTeNBHHX nospeskpenmir). OpHaxo HaMm He
rpefyercA 3fech [eTaJbHO OMHCHBATDH BCO® TaKHe METOAHl, XOTA JHa-
Aue HEKOTOPHX DPe3yIbTAaTOB PeHTTeHOCTPYKTYPHOTO aHalH3a BOJed-
HoO JiA NOEEMAHES CBOMCTB APATONEHHHX MATePHAL0B.

1. Tunw ceasell

Kpmcrann coxpassercs Kak TBeproe Tei0 oA, BAHAHEEM CHI,
JEHCTBYIONEX MeKTY COCTABIAIONEMHA ATOMAMI. JTE CHUIH HA3HBAWOT-
51 ATOMHEIME CBASAMT; OHH MOTYT OHTH PA3IHIHEL. Bo MHOrax Heop-
FaNEYECKHX BemecTBaX ¥ B 0OJBMIHHCTBE MHHEDAIOB, HCTIONB3Ye-
MHX KaK [PATONEHHHO KaMHW, 9Ta CBABD UOHHAA: OTHIeABHEE ATOMBI
HOHUI3HPOBAHK M HMET 160 TMONOKATEAbHENH, THOO OTPHEATENb-
HEIL 3apAN, & MOHHKE CBA3H BOSHAKAKT B pe3yabTaTe HPHTAKEHEA
MeKIy HMOHAMEH € IPOTHBOLOMOKHLIME 3apAfaMHE W OTTAMKMBAHWA
ME;KTy HOHAME C 33apAJaME OJHHAKOBOTO 3HAKA. Hanpumep, Bo ¢aaoo-
puTe RUKAHM DONOKHTEIBHO 3apsUKEHHHE HOH Kalbilud OKpY’KeH
BOCEMbI0 OTPHIATENBHO 3aPS/KEHIHIMI HWOHAME ¢ropa, CHMMETPHIHO
PAcHoNo/KeHHEIMA, KaK B BEPIIEHAX Kryba (puc. 33); B CHIMKATaX
KasKk7I0H HOH KPEMHHA OKDPY:KeH JeTHPHMA MOHaMU KECIOpoAa; o6pa-



1

;4 e JIDREOUEHNNE KAMMY .

syeTca rpyona, HALOMWHAIOMAA TeTPasnp. AiMas, COCTOAMAN TOILKO
H3 aTOMOB YIVIEPOAA, faeT IPEMepP APYrod aTOMHOM CBASH: OAEHAKO-

. BE®  ATOMH COCJHHEHE! MEMKRY COo00H zomeonoanpnoli, WAH Ko8aAeHmM -

A

- ‘HOll, 683610, HPH KOTOPOH COCeAHAE ATOMH HMEIT 00mHEe 3IeKTPOHLI.

st

P

Hpyrue apa THna cBA3H TPeOGYIOT TONHLKO KPATKOTO YIOMAHAHHA, TaK
KaK OHH He HMeOT GoJBIIOTe 3HAUYeHHA B [PATONEHHKX MATepPHAJIAX. -

Puc. 38. DpArMemT CTPYKTYpH (AIOOPHTA; HOMM KANDIHA — TOMENE KPYIKKN,
. MOHA yT0pa — CBeT.THE KDYIKKN,

\

[

B KPHCTAII&X METAJIJIOB neﬁcmymrmmmuuonue 63U , BO3HAKAYX0-
" IOHe BCJIENCTBHE CyIecTBOBaHUA SHEKTPOHHOPO oﬁnaKa, OKDYKAI-
- IHeTr0 - arperar  HOJOKHATENbHO 3apA'KEeHHHX - MOHOB MeTalLia. Xora

BO MHOTHX KPHCTANNHICCKAX CTPYKTYpax, DpHHAJICKAMAX K OTME-

" YOHHBIM BHIIE, HOT HaCTOANUX XHMHAYECKAX MOJEKYJN KaK 3JICMEeHTOB

CTPYKTYDH, BCE X6 B HEKOTODHX KPACTANIAX, 0COOEHHO B KPHCTAJ-
Jax OpPTaHAYSCKAX BEMECTB, CYM[ECTBYIOT MOJEKYNADHHE TPYIIH.

CBs3d BHYTPH KasKHOH MOJEKYJH B OCHOBHOM TOMEOLOJAPHES, HO

CaMd  MOJIEKYJIH COeJHHATCA B LIV CTPYKTYPY OCMAMOYHBMY
ceazamu (cesssmu Ban-dep-Baaabca). '

- A1 MHOTMX HPOCTHIX BEIIECTB XAPAKTePHH OXHOPONHHE WOHHEIR
HIA OJHODONHEE IOMEOIOJApPHHE CBA3H, OXBATHBAIOIEEe BeCh KpHC-
raii. B Gonee cI0KHEX CTPYKTYpPax B PasHHX YACTAX KPHCTAIA MO-
IyT fiefiCTBOBATL Da3MAYHLIe CBASH; OCOOCHHO 9TO XAQPAKTEPHO LA
CTPYKTYP, B KOTODPHEIX 000COGIAIOTCS aTOMEL, BXOTAMAES B XEMIICCKHH
papuxain. B rapbomarax, Haupmmep, TAaKHX, KaK KaJbIHT, KayKIhi
aToOM YIVIePOAa COSAMHACTCA TOMEOHOJAPHOR CBA3BIO C TpPeMA aToMa-
MHE KHCJIO0POAA B IIOCKME TPeyrodbHHe IPYHOH, & 9TH TPYNIOEH CO®-
REHAIOTCA C HOHAME META//IOB MOHHOHU €BA3SHIO. -
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2. Hotnsie u amommyle pasmeps

Korja nBa ©OIMHAKOBEIX MOHA OKa3HBAIOTCA PaCHONOKCHBLIME
0YeHb GIMBKO JPYT K APYLY, AefiCTBYOMmAA MeKAY HEMHE CHJIA OTTAI-
KEBaHHA GHCTPO BO3PACTaeT, TAK UTO CYMECTBYeT HEKOTOPOE MR-
MaJIbHOe PAacCTOfiHEe, Ha KOTOPOE MX IEHTPH MOryT cOamKaThCA,

Puc, 30. YOAKOBKA FOHOB B CTPYKTYpe (daoopura: BOKPYT KATHOHA pacmorara-
ercA PYNua B3 BOCHMH AHAOHOB.

TaxnM o6pa3zom, Jerko HPeACTABHTE cefe MpOCTYi0 KApTHAY HOHHON
CTPYKTYPH KaK YIOAKOBKY CONPHKACAIMUXCA HECIKAMAEMBIX chep.
«Pajmyc» KaKIOro AAHHOTO MOHA 3aBHCHT OT PAacCMATPHBAEGMOTO Xi-
. MHUECKOTO DJIEMEHTA B OT BEIHYMHL €F0 DIEKTPOCTATHIECKOrO 3apHAR;
3TOT PAgMyc MaJ JIf MOJIOHATENHHO 3aPAKEHHEIX HOHOB (kamuoros),
rarux, Kak Si¢t, Al3*, Fe*t, m BeJHMK A OTPANATENBHO 3apHAIKeH-
HEIX MOHOB (QHUOHOG), TAKHX, Kak F'~ n 02~, Pacnoiosenue HOHOB
B CTPYKType MOJKHO. JIETKO LIPe[CTABATH cele mo E300paenEAM yna-
KOBOK, HA KOTOPHIX PafAyCH MOHOB MOKA3aHH B IPABWILHOM COOTHO-
mennn. Ha TakoM prcynke s guioopura (puc. 39) Kybmueckas rpyn-
oa W3 BOCHME KpynHhx momoB F!~ oxpy:aer HeHTPAJIbHBE HOH
Ca**, W 9T0 PACHOJIOKEHM® IPOCIEKABACTCA BO BCEH - CTPYRTYpe
Kpueraimia. HaTmoH MEHbLINIEro pasMepa . Moxer BRTH OKpY/KeH Iie-
CTBI0 AHMOHAME, 00PA3YIOMEME BEPIIHHE OKTa’Apa, & eIme MeHbIIHi
KATHOH — TOJNBKO YeTHPHMA aHHOHAMM B BHA® Terpasapa. llocmex-
Hee HamGOIee XAPAKTEPHO AJIA CTPYKTYPH  CHIHMKATOB, B KOTOPHX
MajleHbKEHI moH Sitt pomemaerca BHYTPH TETPaspAYECKONR TPYIIIH
moros O2~. BosMosxHOCTS M30MOPYHOrO 3aMEMIeHHS B TaKHX CTPYK-
Typax ONpeReNAeTCA IIABHEIM o6pasoM pajIAyCcoM MOHA 3aMemiaoniero
suesenTa. Bo MHOCEX CHIEKaTax WOHH Al** zamemaioT HeKOTODHI®
u3 woros Sit* BHYTPH KHCIOPOZHHIX TeTPasApoB, HPHICM HIMEHeHMNd
BIKTPOCTATHIECKOrO 3apA/a KOMICHCHPYeTCA HepPeMemeHuaMd B
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APYTHX WacTAX CTPYKTypH; HampuMep, B muarmokiasax umomm Ca®*
9JaCTO; 3aMemaloT HEeKoTopHe m3 moHoB Na'*, Ilpexcrabienme o 3a-
MEHICHHAX HOHOB, CXOHHX IO PasMepy, HOMoOTaer MOHATH, MOIeMy
MHOTWE MHHEDAJH (3apKEHE) HeGOIPHIEME HPHMECAME IYKIBIX
9JIEMEHTOB. ‘ :
Usobpaskenne CTPYRTYPH B BHAE ymakosrd cdep Moxer OHTH IO-
JIe3HHIM, iaKe eCJIH B CTPYKType AeHCTBYIOT HEMOHHEIC CBA3M: HOJO-
BEHY pPacCTOAHHA MEKEY IEHTPAME OJUHAKOBHX ATOMOB BO MHOIHX

Pmc. 40, Xapaxtep YUAKOBKE aTOMOR B CTPYRTYpe amMasa,

ATOMi, HOHAZaHEME HA DPACYHKS B CTODOHE, 4. CAMOM 7ele BXOSAT B BEDPEPHENYID
CTDPYKTYPY ¥ CONPHKACAIOTCA ¢ ZPYTHME ATOMAMM,

CHMMETPHYHHIX CIPYKTYP4X. ¢ TOMEOmONADHOR WAM MeTANIWIecKoi
CBASBI0 MOKHO CTUTATh DAJAYCOM COOTBETCTBYIOIRNX ATOMOB.
Ha pmc. 40 noxasanm xapakTep ymakoBKE B CTPYKType aiMasa, m300-
POKEHHOM TaKEM CIOCOGOM.

3. Cmpyemypa u dusuneckue ceoticines

Mrorme m3 QE3HYECKEX CBOMCTB JPArONEHNHX KaMHed "BeHOCpen-
CTBEHHO CBASAHH C ATOMHOH CTPYKTYDO M XapaKTepoM ReRCTBYOmuX
B Hell cBaseir. Crabuie CBASE [EIAOT BEMECTBO MACKAM, & TBEPKOCTH
MHOTHAX NParoneHHHX KaMHe# o6ycioBiena mpeobXafanMeM IPOYHHX
HOHHHIX CBs3eif. Eme Gonbmmyio TBepoCcTs MOKET aTh TOMEeONOAApHast
CBA3b, XOPOMNi NpEMep KOTOPOi MH BHEEAM B amMaze. Cmaiimocts
00BHO ORA3HBAETCA MmapAJVICNBHOX TeM IIOCKOCTAM B CTPYKType,
B ROTOPHX aTOME TIpymmmpyloTcsi Hamfolee TECHO; CIEHOBATENBHO,
HampaBlieHne CUAWHOCTA NePHeHAWKYISPHO HAMPABICHUI) HAMGOIb-
mero paspelieHns COCeAHMY aToMOB. Ecim B CTPYRType mMeercs nBa
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wiIE Gonwsmie THHOB CBA3eH, TO CHAiHOCTH Pa3BHBAETCA IONOpPEK Ham-
Goxee caabHX CBA3EH; MATKOCTh M COBEPIICHHAS CIANHOCTH rpajura,
XEMEYeCKE HJeHTAIHOr0 ajMasy, 00yCIoBICHEI c1a00CTBI0 0€TATOY-
HEIX CBA36l MEKIY CIOAMH aTOMOB yriepoja, BHYTDH e 9THX CJI0€B
CBASH OPOYHHE H TeCHEH.

OuTEYeckme CBOWCTBA TaKiKe CBA3AHH co CTPyKTypoii, Iloxasa-
TeIb IpPeJOMICHAA aJIMa3a B calepuTa BHCOK BCIEJCTBHE IOMEONO-
AAPHOr0 XapaKTepa BCeX MeliCTBYOIEX B HHEX CBASeH. CrpyKTypa
OIpejiesiACT CEMMETDHI0 ONTHYECKHX CBOMCTB; HAIpAMep, UPHCYTCI-
BHe B CTPYKType HApaJeJsHHX IUIOCKEX TDYNI aTOMOB (amcToBa-
TOCTH) IPUBOJET, KaK IPABHIO, K PE3KOH aHM30TPONAHM, KOT/]A ONTA-
4ecKHe W pyrHe QU3mIecKHe CBOMCTBA CHIBHO MEHANTCA B KPHCTAJ-
jle B 3aBUCEMOCTH OT HAaIpaBICHHA.

3
Orpasxente,
IIPeJIOMJICHIe
M JECIepPCHA CBETA

TockoAbRY KaMeHb, MPUTOAHBIA [JiA Uelell yKpamenus, ROJUKEH
IpEBIEKATh K ce0e B3riajnl, Hamboiaee BaKHEL C 9TOH TOYKH 3PEHHH
ero onTEYecKHe cBoiicTBa. B caMoM fee, BCe MCKYCCTBO OFPAHKHK Jipa-
FOTEBHKX KaMHell COCTOMT B TOM, YTOOH IPH/ATh KAMHIO Tary ¢op-
My, OpH KOTOpPoi HAWIYYmEM 00paszoM IPOABATCA WMOHHO OTH CBOii-
ctBa. UTo6El HOHATH, HoueMy KaMHAM IPHAAeTcsA OMmpefeleHHA]
orpaHKa, BAXKHO YCTAHOBHTH, UTO IPOMCXONHT C JyJoM CBETa, IOMA-
JAIOIEM HA HOBEDPXHOCTh KaMmus. IIpE sTOM MEI obHApYREM, ITO FOii-
CTBIE KaMHs Ha JIyI CBETAa IPHBOJAT K Pe3yJABTATaM, HrPAIONIEM BaK-
HyI0 POJib B OTJeJCHAN OJHAX BHOB JPATONEBHEIX KaMHe#, ocoGeHHO
IpaHeHHX, OT KPYIux. ,

[loBegeHme CBETOBOTO JIydYa, HATAIKEBAIOMEroCsa Ha MOBEPXHOCTD,
paseAOMYo Kakne-1a6o jBe CPeAs, OXMEAKOBO BHE 3aBHCHMOCTH
OT mpEpOAE ATHX cpef. I10BCeIHEBHEIA OULIT ofpamenns ¢ 3epKaIOM
NOKA3HBaeT, 4T0 JyT CBeTa BO3BPAMASTCS, MIH, KaK 0BBYHO TOBOPAT,
OTPAYKALTCA OT ILIOCKOH W TIIafKoi MOBEPXHOCTH, HPHIEM KAKYIHC-
C pasMepH IPeIMeIoB, HAGIIOFAGMEX B OTPAKEHHOM BH/, HEe Me-
HAWTCA, HO.NPaBaA M JeBad CTOPOHEL MEHFIOTCA MeCTaMu; rOBODAT,
YTO IpefMer H ero 3epPHAIbHOS oTobpaskenue snanTEoMopdHE. Ecam
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HGHOIB30HATH ‘BYOPOE ‘IIOCKOS 36pKATI0 B HAGHIGHATE B HEM OTpaske-
HH® OT HepBOTO: 2OPKada, TO -BTOPO6 OTPAKEHHE He OTIMIATCH ' OT
BPCIMETA,; XOTA MH ¥ Heé MOKEM Pa3MeCTHTh THa3a Ha BTOPOM OTpa-
SHOHBHA - Ha OJHOE JIMHAW CO CBOMME CoOcTBeEEHMA. ME BHIAM, YTo
Hallle -OTPAKEHHe B IIOCKOM BEPKaZe KayKeTCH PACIIONOKeHHHM KaK

Pmc. 41. Orpaenme B mmockoM sep- Pmc. 42. IperoMnenwe Ha miOCKOK
Kajme. - HOBEPXHOCTH.

Pa3 Ha TAKOM DaCCTOAHNE IO33JH DTOr0 3ePKaja, HAa KAKOM MH Ha-
XoguMcs mepejg HOM. . - L .

Ha puc. 41 sunna MM’ noxaskBaer npoduasb mIoCKoro sepraia,
O’ — orpaskenne B seprane pyrm O. JIy or O-nomagaer B riaas E
OT TOYKH m Ha NMOBePXHOCTH 3epKajia, HO KajKeTCA, 9TO DTOT AYT
uper ot O’. Ilockonsky ammmsa OO’ nepmeHmuKyIApHA 3epraiy, a
T07kE O u O’ 0AHAKOBO YAAlEHE OT HETo, W3 DIEMEHTAPHON TeoMeT-
PHEE CJexyeT, 4To yrol i’, o6pasdyeMsiil OTpasKeHNEM JyIoM ¢ JHHHEHR
mn, HOPMAalIbHOH K 3€pKady, PaBeH YIAy i MeKAY HaNalomuM JIy-
40M H TOH jKe JIAHHEH. ‘ .

Kpome Toro, moBcepmeBmsIi ommT yIET Hac, uro neno oGCTOHT
He TakK IPOCTO, €CHH Jyd CBETA IEPECEKAeT HOBEPXHOCTh, Pasfeldio-
My 1Be Cpef, W NePeXofWT W3 IepBoil cpexsl Bo Bropyw. Tax,
€CJIE MHl IOCMOTpPAM B Oacceitn ¢ Bojjoi, To gHOo Gaccelima moraskercs
HaM OJXmKe, WeM Ha caMoM fele, a €CIM MH LOIDY3EM B BOAY IOJ
HEKOTODHIM YIIOM HAJKy, TO OHa HOKAyKeTCA HAM COTHYTOH y mo-
BepxHOCTH BoAH. Ilockompky cama maika mpm oToM He cruGaeres, .
ACHQ, 4TO HANIPABIEHHE CBETOBOTO JydJa HCHHTHBAET KAK0E-TO M3-
MeHEHNe, KOT/ia OH BXOAMT B Bomy B BHXOAHT H3 Hee. IIpoxoxmenme -
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Tyd9a cpera H3 OJHOM Cpefsl B APYryo maydarx B Hauame XVI B. Caen-
amyc!. O BHBON CIETYON[He 3aKOHH NpeJOMJIEHAA CBeTa: :

1. TIpenoMIeHHSH Iy JeKHT B ILIOCKOCTH, CORG[IKAMIel mafao-
ME Jy9 9 HOPMAJih K INIOCKOE IOBOPXHOCTH, Pas/iedAlomeil ABe cpe-
me. (3aMeTmM, YTO STOT 3aKOE CHPaBEJJIHB X JJA OTPKEHHOT)
ayda.) '

2. Yrox r, obpasyembiit mpeJXOMIEHHEM JIyI0M ¢ HOPMAJbIO, CBA-
3aH C YIJIOM i, 00pasyeMhIM IAJalIEM JYIOM C TeM jKe HampaBie-
HEeM, CJELYOMHAM ypPaBHOHHEEM: ; :

nsini=n'sinr, ' ¢y
e n ¥ n' — KOHCTAHTH ABYX CPeX, HAa3HBAeMHe INOKA3aTeIAMA Lpe-
JIOMJISHAA, ’

[IpaBefieHEOE IMPOCTO® TPHIOHOMETPAIECKOE COOTHOMEHMe MOKHO
BHpasuTh reoMerpmieckd. IIpepmosormM, 9TO MH paccMaTpPHBaeM
niockoe cegenme SOS’ (pme. 42), KRoTOpoe pacHmoiaraeTcA NoJ IpsA-
MEIM YTJIOM K IHOBePXHOCTH, paspendmeil npe CPefH, M CORePIRET
nagaomumit ayT 0. CoraacHo nepsomy 3axomy CHelnmyca, IpeioM-
semHmE ayx OR Tarke Haxopdresa B oToH miockoctH. ITponemem
HopManas ¥ ommmesm M3 meATpa O OKPYKHOCTH HPOE3BOJIBHOTO pa-
HAyca, KOTOpas mepecedYeT IajAiomui Jyd B TOYKE @, a IMPEIOMIeH-
Ebill — B TOuKe b; ONYCTAM W3 OTHX TOTEK OepueRfAKYJAAPH HA HOP-

] ¥

Puc. 43. Ilepexon CBEeTOBOH BOJNHAL H3 OHOK CpeRHl B JIpyryio. :

maxp NON': acu bd. Torga Ml monydam: n-ac=n'-bd, oTKyaa BARHO,
uro mpE n>n' ac<bd W, CIETOBATENBHO, KOTAA JyY HPOXORHT H3
ofHoit Cpefsl B APYTYI0, ONTHIECKH MeHee IVIOTHYIO, OH m3rmbaercs,

1 Bruae6popy Crennmyc pam Poiten (Willebrord Spell van Roijen, 1591—.
1626). BaxoHH mDpedoMAeHWA Obuin BIEpBLe omyOnmxopams [exaproMm (René
d u. Perron Descartes, 1596 ~4650) rax ero cofcrrenHse yiKe nocne cMepTn CHex-
zmyea, HO EePBOOTHPHBATENEN HX, HecOMBOHHO; Ow CHemamyc. & . 77::i-¥
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T. @, npemowme:rcn, nepexo,rm vYepes rPasEny, 4 y;[anﬂe'rcﬂ 0T HOp-
MaJM. . .

B nanmenmem MEL ynu,n;nm, aro mm TOTO, ‘noﬁm TOHATH CJIOK-
BOCTH HPOXQ)KACHAA CBETA B JBYNPEIOMIAIOIEM KpPUCTAJJe, JIydme
BCEr0 BCIOMHATB, ITO CBET IPOACTABIAET COOOH BOJHOBOE [ABIKEHHE,
E K 9TOMY IPOCTOMY CIydJal0 OPOXO)KESHHs CBETA M3 OAHOH CPENH B
NIPYryIo BIOJNHe YMECTHO IPHMEHHTh BOJHOBYIO Teopmio. Ha pme. 43
noxagamo cevenme SOO'S’, pacmoyaraiomeecs IOR TPAMEM YIIOM
K IJIOCKOCTH, paspensiomeit ase cpennr; 10, 1'0" — magaiomas BolHA,
OR, O'R’' — npenomnennaa Bonsa; OP u O'P’, mposenennse mep-
nenpukyaapao I'0" m OR coorsercrsentio, noxaamnam'r MO0 eHAS
BOJHOBOTO $POHTA, KOTHA OH FOCTHrAE€T IPAHANE B Toukeé (O W MOKH-
maer mepBylo cpeny B Touke O’. Ecam, Kak m paHsIre, HIGKHAA cpefia
Ha pHC. 43 onrmYecK:m 0ojiee LJOTHas, CKODPOCTH U CBETOBOU BOJHE
B 9TOil cpejile MEHBINE, Y6M CKOPOCTH U’ B IpYroi cpege (9Ta CKOPOCTH
ofpaTHO HmpPOmOPIHOHANHHA IIOKA3ATENI0 IPEIOMIEHHEH), W I03TOMY
orpesox PQO’, mponopnmoHaAbHHE U, MeHBImIe orpeska OP', mpomnop-
nuonaasHoro v'. Yraw POO' m P'O'O — »ro yrawm i m r, T. e. yrox
najesusa m yrox mpexomiennsa. Ilockoasky OO0’ — ofmas cropona
OByX TpeyroasEmkoB — POO’ m P'O0’, a yram mpm sepmmnax P
upP — IPAMBIS, MEL HMeeM: vlsin i=v'[sin r, MM, UTO FO JKE CaMoe,
nsini=n'sinr.

Korpa cBer magaer Ha IOBEPXHOCTH MG)RI[Y ABYMA CpERAMH OIM-
CAaHHKIM BHIIe 06pasoM, YacTh CBETOBHX Iydel, Kaxk OBJIO IOKAa3aHO,
Ipe;noMiAAeTCs, IPOXONA BO BTOPYIO CPeAy; HEOOXONUMO OTMETHTS,
OJIHAKO, 4TO 110 KpaitHeil Mepe 1acTh HX OTPAKAETCA M OCTAeTCA B Iep-
BOM cpefie, a OpHA ONODPEHEIEHHEX O0GCTOATENBCTBAX, KaH MHl BCKODe
YBHAUM, CBeT Boo0mMe He NomagaeT BO BTOPYI0 cpeay. OrTHomenme
MEKTY KOJMIeCTBAMA OTPA’KEHHOTO H IPEJOMIEHHOTO €BeTa TEeCHO
CBA3aHO ¢ BEJIMIAHON YIia HafieHWs ¥ MOKABATeAAMH UPeIOMICHHS

nByX cpen. M BepHeMCA K BTOMY BOLPOCY, KOTAA 6yneM paccmarpu-
BaTh Bompoc 0 Gaecke KaMmmueil.

OGparmmMest Temeps K IyTH JIyYeil IPH PAsIMYHEIX YTAaX UaJeHHS,
KOrJga CBeT IPOXONHUT M3 OFHOHR CPefH B APYIyI0, HAIPAMEP H3 BOJHI
B BO3AYyX. B cayuae Majioro yria mageHus, Kaxk y ayda I,0 (puc. 44),
gacTh JdydYeit oTpasxaercs B Hampasiesmm OI; ¥ ocraerca B mepBoi
cpefie, & OCTAIbHbE IpeNOMIAITCA B Hampasienmn OR; m yxomar
BO BTOPYI cpexy. Taxas ke KapTuEa HaGmionaerca M AiaA Jyda
I1,0: wacts cmera orpaskaercss Broab amEmd (Of;, a ocTaxpuuie mpe-
aomusiiorea 1 mayr mo auanm OR,. Ilockonbky B ganHEOM ciyuae cBer
HEepPeXOfdT B CPefy OUTHIECKH MeHee IJIOTHYIO, T. €. HMEMMmY®H Oolee
EH3KHEA MOKa3saTels UPeJOMICHHWS, YroJd mpelomieHus Gymer Ooibime
yraa nanenus. Caenosarensno, ompepenennomy aysy I.0 coorser-
CTBYeT LPEJOMICHHKN Jyd, CKONb3AIMHA BROID rpanmon IIOCKO-
cru. Jlas xydeit, raknx, Kar [ 0, HMEIOITHX Gonbmol yroua mapenns,
COOTBETCTBYIOIIUX JIydell BO BTODOil cpefie yiKe Her, Wi, HHKIME €10~
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BAMH, Iy4 HONHOCTHIO OTpasKaeTcs B Gonee mIoTHOR cpeye. Ilpenens-
Buif yrox I,ON, HassIBaeMEli yrioM IONHOTO BEYTPEHHEI0 OTpaKe-
HES, CBA3AH OYeHbH IPOCTOH 3ABHCHEMOCTHIO C HOKA3aTeJAMH MPEIoM-
JeHOsi ABYX CPeA; HOCKOABKY YroX I' B 9TOM Caydae NpAMOH, 0
sin r=1, # ypaBEerume (1) mpmEmMaer BHJ
. nsini=n’. (2)
CIem0oBaTeNbHO, 6CJIX H3MEPEH YI'GI MOJHOTO BHYTPEHHETO OTPARCHAA
I H3BeCTeH OfMH M3 HOKa3aTelel HPOJIOMICHWsA, TO JPYroid MO;KHO
JerKO PacCUdTaTh. :
flBneHue HONAHOTO0 BHYTPEHHEIO OTPAYKEHHA MOMKHO XOPOIIO IO-
HATH, €CTH Jiep:KaTh Haj IOJOBOH CTakaH BOJAH H CMOTDETh Ha CBeT

N

R

' Pme. 44. Tlommoe BHYTpeHHee OTPAKeHHe.

JAMIE, cTO;inieﬁ,; CKRayKeM, Ha CTOJe H OTpAasKaIoImPeHCs OT MOBEPX-
HOCTH BOJHL CHM3Y. DT0 oTpasieHue GygeT HeCpPaBHEMO Gonee APKEM,
geM TO, KAK0e MOYKHO IOXYYATH NPH OTPAKOHHHI OT BOTH CBEDXY.

TlokasaTeds IpPeNOMICHHs BO3LYXa IPUHAT PaBHEIM e[UHHIE;
CTPOrO TOBOPH, TAKOB IOKA3aTeXh MPEIOMIOHWA A Bakyyma, HO
pasimine HacTONAbKO MAJo, 9T0 OHO He MOK6T MOBIMATEL HA TOTHOCTH
Na/Ke OYeHH TOHKHX onpenenenmit. [ToxasarTelm IPENOMICHHA BCEX
BemecTB MEHATCA B 3ABHCHMOCTH OT IBeTa, T. 6, 0T IJIRHBL CBETOBOH
BONHHI, IO?TOMY OGHYHO B KagecTBe CTAHNAPTA HCIONB3YETCHA IKe-
THIL CBeT, HCIYCKAaeMblil IIaMeHeM HaTpHA 1: R TOMYy IBeTy HamH

i Cnem*ﬁ HATPHA CONEPKAT aprnil Ky6rer (5896, 5800A) B MeaTOH YACTH.
B CONHCYHOM - CHEKTpe BHIIEJAIOTICA  [Be COOTBETCTBYIOIIE TePHEIC .nnmm‘Dg_
n D, — ARHAN IOIJIOMCHNA HATPHA. (Ecmm unraresns He 3HAKOM C HCIIONE3yeMEl-
MR 376Ch 0DOHATCHMAMM, OR MO:KeT MAUTH Pas3bACHORNS ga ctp. 95, 96.)
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raasa pamfionee wyBcTBATEHLHH. Ecim wMeercs mORXOFANEe DIEKT-
. PEMOCK0e :060pYNOBAHMe, TO APKHHA REITHHI CBET MOKHO HOIYSHTDH
OY HATPOBOH JAMIIE; 7KeJATOe HIaMfA MOKHO. TAK/Ke HOJAYYHATh IyTeM
-HCHAPERHS . KPYNEEKH. COJH MIH COJH B miaMend JaGopaTopHoi ra-
_8omoit ropenrm (ropeaxm Bynsena). - : Lo

. Beranit B3riAA Ha CHHCOK HOKasaTellell MpeXOMIEHHSA [PAaroneH-
HHX KaMue#l, OpHBefeHHNH B YacTh IV, moxkasupaer, 4To H3MepeHHO
STHX -HOKAa3aTeJell CHAYKAT- MOIHEIM  CPOICTBOM OIPEHeIeHAd TOrO,
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Pmc. 45. [lucmepcua amMasa (3aBUCHMOCTS TOKA3aTelS HPEJIOMICHRA OT JIHMELL
CBETOBOH BOJIHH).

TIORASATEND TIPEMOMIEHET
o
S 3.
AN

K KaxkoMy BHy OTHOCHTCA JAHHEI IpaHeHbd Kamenb. Kar ayume
BCEr0 BHIIOXHHTH 3TO H3MEDeHHe, DPacCKa3HBaeTCA B CAeAyHIel
raape. XOTA IOKasaTeJb IPEIOMIEHHS CYATACTCA (UBMIECKON KOH-
CTAHTOM, OH MOXKET MEHATHCA B BeChbMa IMEPOKHEX Ipefeiax JJIA pas-
HHX 00pasnoB OffHOTO H TOFO jKe MHHEPAJILHOTO BHEA GIarojaps
HIEPOTe XHMIAYECKOT0 COCTABA, 00YCIOBICHHON M30MODGHEIM BaMelme-
HHEM OFHOTO 3JIeMeHTa NPYruM 0es CymecTBEHHOr0 M3MEHEHHWA KpHC-
TaJNIHYecKoit cTpyKTypH. Hexoroprie Kome6amma mokasarensa mpe-
AOMICHHS MOKHO 0OHADY/KHTPH jlaske B OXHOM M TOM ;K€ KaMHe IpH
H3MODEHUAX B Pa3HHX HANDABICHHAX; 9TO HPOHCXOIUT BCJIEXCTBEE
3aMEYATEIHHOr0 CBOMCTBA, KOTOPHM 00Jafal0T BCe KPHCTALIHISCKEE
BemecTsa, He OTHOCAMHAecA K BiCIIel - (KyOwdeckoil) cmHroEmm,—
¢BOMCTBa pacmenisATh Hajalommil JIyT CBETA HA J(Ba Jyd4a. JT0 gABje-
HEe JBOHHOTr0 JyIenpeNoMIeHHsA, NN ABYNPEIOMIEHEA, 06CyKaaercsa
B OJHOI W3 MOCIERYIOH{EX TrJIaB.

C pasnmuHOi BeJHMYHHOA HOKa3aTeJA MPETOMICHHA BEMECTBA JIA
cBeTa PasHOro IBETA CBA3AHH TaKHE JHAKOMEIS ABICHEA, KaK pajyra
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 casHme ajiMasa. Horma pHeBHO# cBeT Homajaer BHYTDh KaMHA, OH
CTAaHOBHTCH HO OAHIM, A pAasjiaraercs B CIEKTP. 33 HCKIOYCHHEM -
Pifa QHOMANBLHHX BEeCTB, KOTOPHX, KCTATH, HET CPeJH Aparouen-
HEIX KaMHell, OKa3aTelb IPeJOMJICHHS LOCIe/[0BaTeJbHO BO3PACTaeT
[pd yMeHGIICHWH AJIMHEI CBETOBOH BOJHH, BCIEJICTBHE IET0 B o0na-
HOM CHOEKTpe ORWH KOHEN (MOJETOBHI; [ajiplle HAYT IBETA crHA#,
3eJIeHHI, JKENTHH, OPAaHmMKeBHWH H HA JPYroM KOHOE — KpacHRIA.
VrioBasg MEpAHA CHEKTPa, KOTOPYO MOMKHO H3MEDHTh IO PasHOCTA -
HmoKasarejeil HpedOMIeHHA [ KpalHEX dJacreil CHeKTpa — dumone-
TOBOM W KpacHOH, TAaKKe PasimIHasg, XOTA B IIeJIOM OHA BO3PACTAET
¢ yBeIMYEHHEM IIOKA3aTelsl MPeIOMIeHAs. JTO KaK pas ra fucHepcud
cBera, KoTopas - BH3HBAaeT CHAHHE, CBETOBYHO HIPY — paskHeHIee
CBOBACTBO - GECIBETHKX HPO3PATHHX JPATONEHHHX KaMHel, 6e3 Koro-
poro »TH KaMHH ‘He NpHBJIEKaT# Oh TaKOro BHUMAHAA. B sroM oTHO-
MIEHAH aJMa3 HPeBOCXOJUT BCe HPHPOAHLE GecIBeTHHE KAMHH, XOTA
K HeMy GJIH30K NUPKOH, OKpacKa KOTODOTO MCUe3aeT Npd HArpeBAHHN;
Of[HAKO eIe CHIBHee JAMCIePCHs CBETa B IOYTH OecIBETHOM HCKYCCT-
BEHHOM pPYTHIE, CHETEeTIICCKOM “TUTAHATe CTPOHIUA B B TpeX OKpa-
IIeHHHX MEHepajax: JAeMaHTomAe (3elemoM rpaHare), cdeme H CHANB-
Hee BCero B’ KacCHTepHTe. Co ) r

BeJmusEH  AUCHEPCHE CBETA [A Ba;KHEHIIAX APAroleHHHIX KaM-
Heil mpmeepens B gactu IV. B radecTse CTampapra B 9TOM . KHHATE
ncnonbaoBank amEmm B (6870 A) m G (4308 A), pacmomo:xeHHne
BGIE3E KPACHOTO W (HONETOBOIO KOHIOB BH[WMOA FaCTH CHEKTPa
COOTBETCTBEHHO, HO B TaGamue Ro6aBIeHbl BeJIMIHHE JACIEPCUd ALA
Gouee yaxoro maTepsaia: or C (6563 A) mo F (4861 A), npuMeHsEMOr0
B CIy9ae ONTHYECKUX CTEKOJ; TeM CAMEIM 001erdaercs cpaBHeHme CTe-
KOJ W ApATOINeHHKX KaMHeil II0 OTHOCHTeIbHON JUCIEPCHH. Heob6xo-
JAMO OTMETHTh, 9TO JJsA TOYHOTO OUPE/eNeHHA JHCIepcHd CBeTa B
KaroM-THG0 KaMHE CleyeT HMCIOTB30BATH MOHOXPOMATHIECKHI CBET
¢ [IAHOH BOMHL, MAKCHMAaIbHO GJIH3KOH K TpaHANAM BHOPAHHOTO
maTepBana: Ju6o B m G, mmGo C m F. Ecam cocraBATh ABATpaMMy
3aBECEMOCTH TOKA3ATeNA IPEIOMICHAS MAHepala OT JIUHE CBETOBOX
BOXHH, TO B DPeSyibTaTe IONYIHTCA He WpAMaA JEHUA (gayke HpH-
6IM3ATENBHO), A JHHWSA NOPEMeHHOH KPHBU3HEI, UTO MOMKHO BHJETH
Ha mpmMepe ainMasza (pme. 45). BeamdumEH JECHOPCHE HMEET CMLICK
CpaBHEBATH My C00o# TONBKO B WHTEDBANE HJEHTAIHEIX IHH
BOJIH.
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TIOKa3arene
IpeJIOMJICHHS

CyImMPCTEYOT HECKONBKO METORO0B HaMePeHNA MOKasaTejell IpeoM-
menws. Yame BCEro NPEMEHsETEA MeTOJ, OCHOBAHHKIA Ha OTIHb IPO-
€TOl SABUCEMOCTH MEKY OTHOIHCHHMOM HOKA3aTeled HpPeJoMIeHHA
ABYX KOHTAKTHPYIOH(EX Cpef ¥ YIVIOM HOJHOr0 BHYTPEHHEIO OTPaie-
HMs, MCHOAB3OBAHMe 3TOr0 MeETOXA OrDAaHEYeHO, OJHAKO, TeM Ada-
Da30HOM, KOTOPHH ODpefeleH IOKasaTejeM IPeNOMIEHHA IOCTOSAH-
Hoft cpefs. COOTBETCTBYIOMEe MHCTPYMEHTH HASHBAOTCA pefpaxrto-
merpama. HexoTopue KOHCTPYKIHE pedpaxToMeTpoB HMO3BOJLAIOT He-
HOCPEeNCTBEHHO CUMTHBATh SHAYCHHA NOKA3aTeNeldl IIPeTOMIICHHA.
B npyrmx mamepsercs yroil HOJHOre BHYTPEHBEr'e OTPAKEHHS, & Be-
JMYAHA COOTBETCTBYIOMEro IIOKa3aTeld HPeIOMIEHHsA OIPeeaeTcs
pacueroM (mid TPafirIecKE, ¢ HOMOIMBIO momorpammer). Hpome me-
FOMOB, OCHOBAHHKY HA SaKOHe IOJHOr0 BHYTPEHHEr0 OTPajKeHu:d,
B DTOH: IJaBe OUECHBAIOTCA M HOKOTODH® NPYTHe IPHEMB, IpHYeM
OTMEYAITCH HX 0co0Be HPeHMYMecTBA M HEZOCTATKE. .

a, IMoxmoe BHyYTpEeHHEe OTpaxKeHHne
. 1. Pegpaxmomemp
Ypapserme (2), CBA3HBAOMEe Yrod LOJIHOr0 BHYTPeHHEro OTPa-
JXeAHA ¢ HOKA3aTeNAME HPeIOMIeHHA ABYX CONPHKACAWMUXCA CPen,
IO3BOIAET CHENATHh BEHIBOJ, UTO GCHH IMOKA3aTeldb IpeJoMIeHHs Goiee
DIIOTHOH Cpedpl ABJIAeTCSA HOCTOAHHOM BeNMIHHOM, TO MOKA3aTeNH
NPeIOMIEHAA BCeX MeHee ILIOTHHIX CPef MOKHO JIeTKO PacCIHTaTh,
ompeneAnB COOTBETCTBYOMME yrau. B pedpaxromerpax B KauecTse
HOCTOARHOHE cpefsl 00HIHO HPAMEHSETCS CTeRIO € BHICOKHM 1oKasa-
TeeM IPeIOMICHHS, & JUIA CHONUAIbHEX Telel — Kakoi-mmbo m3o-
TPOUHKT MmHEpaJ, HampmMep cajepuT HIA JaKe aiaMa3, HMeio-
mue eme Goiee BHCOKEH mokasarelr mpexomienmst. Cyimecrsyer,
OHAKO, OJ[HO 3ATPYNHCHHE, CBA3AHHEOE C TeM, UTO HHCTPYMEHT TaKoro
pofia HE MOKeT IPHMEHATHCA B CIydae MEHEPAJOB, HOKa3aTelH mpe-
JIOMJICHHA KOTODHX HILKe, 4eM Y JKHAKOCTH, COBJAIOMPeH OnTHIeCKHk
KOHTAKT MeKAY MCCIefyeMbiM MAHEPaIoM ¥ MOCTOAHHLIM BemeCTBOM.
KpoMe Toro, eme He cosjaHa RHJIKOCTD, KoTopast mMeJia OBl TaKoi
BHCOKNH MOKA3ATelb IPEIOMICHHEA, YTOOH e MOKHO GhlIo MCHONb-
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30BATh B NIEPOKOM HHEANAB0HS W 9TOOH OHA 6ra csobofHA OT Cephb-
@3HLIX HEOCTATKOB, IPENATCTBYIONWX €6 HPHMEHEHIIO.

HockoneKy BCe pedpPAKTOMETDH OCHOBAHH HA OJHOM M TOM KO
NpHEINENe, ¢ BCTOPHIECKOH TOUKM 3PEHHA HBTEPECHO paccMoTpeTh
npuop, paspaboTaHHEIA aBTOPOM B 1906 r.; sror mpubop BUEpBHE
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Puc, 46, PedpaxroMerp CvaTa (B HATYPATBHYIO ‘BNATUHY),

i

Ml

103BOJH TPOBOJETE TOUMHE H3MEPOHEA TOKazaTeleil MpeloMIeHus
rpaHEHHX APATOLEHHEIX KamHed (puc. 46). Yrobm ofneramrs Habirio-
NeHHsA, MOy ABYMA JIHHBAME OKYJIAPA BCTABIAETCA MOJNHOCTLIO OT-
paaromas upusma. ORyIAP MOMKHO OTPEryIHpOBATH, mprcnoco6nB

Puc. 47. Omrmyeckas cxema pedpaxToMerpa.

K 3pepmio Habmopareld; AJIA CHIBHO NAJBHO30PKUX NPHAAETCH cIe-
OuanpHas MPUCTABKA, MO3BOJAIOMAA BRJIBAIATH OKYAAD HA rpebye-
Moe paccrogmme. PedpaxtoMeTp Haf0 ACPHKATEH TaR, wro0ir CBET M3
OKHA WJIH OT APYroro HCTOYHHKA HOMAjAl BHYTPH npubopa uepes
PacmoNoKeHHYI0 BHA3Y NHH3Y (pHC. 47). Xopomee, poBEoe OCBeIm(e-
HE® oM MOYKHO OGECHedHTh OYeHb IPOCTO, Hampapiss B IpHGOp
CBeT, OTpAKeHHHH or jamera Oemot Gymarm, Jeamero Ha cToue.
CMoTpsa B OKYJIHD, M BAUM IIKAXY (pHc. 48), mpmyeM ORYJADP MOMK-
HO mpm HeobxommmocTH PorycEpOBaTh, 4106H Jle7ieHNs HINANE OHIIHE
BHAHH OTYETIHBO,
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7. CMBsKeM CIeTKA JUTOCKYH HOBepPXHOCTH ILIOTHOTO CTEKAA, KOTOPO®
YyThL-9yTh BLEAACTCHA HAJ YPOBHOM O0XBATHBAIOMeH ero JaTYHHOH mjia-
CTHBRH, Ba3eJUHOM HIH APYTHM >KEDOBHM BemecTBoM. Temeps moxe
SpeHmA OCBOHmIeHO He PaBHOMEDHO, a HeJAHTCH Ha jpse gacTh (pmc. 49):

Hoxasarens
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oo Pue. 48. NMIxana pegparro- ~~  Pmc. 49. Tenms, naBaeman
“ooo v o Merpa Caumra. . - ; R3OTPONHKM BEUIECTBOM,

BBEDXY PpacHojiaracTcd OTHOCUTONLEO TeMHAA 00JaCTh, OCBemMEeHHAA
9ACTHYHO OTPKEHHHM CBeTOM M HMEMaf 3aKDYTJEHHHE Kpail 3e-
7IeHOr0 IBETA, 4 BHA3Y — APKO OCBEMEHHAA o0JacTh, Kyga moma-
Faer CBeT, OpeTepUeBIAA mMOJEOe BHYTpeHHee oTpaskenme. Eciam mu

L4

‘ .
Puc. 50. BosEuRHOBeHEE TeHA IPH OCBeIMIEHEM pepanTOMeTPA CBOPXY H CHU3Y.

gakiaoHEM npmGop TaK, YTOGH CBET BXOAHWI B HEro CBePXY Tepe3 Ba-
36JIMH, TO CBET/IafA I TeMHAas 06XacTH B 1ojle 3PeHHA NOMOHAIOTCA Me-
ctamu (puc. 50): Temman o6macts Gyner BHE3Y, B Kpaik ee Oyner kpac-
HOTo mBera. MoKHO TAak HampaBuTH CBeT, 910 06e o6:1acmo Oynyr oc-
BEm{eHH OAHAKOBO H WX I'DAHENA CTAHET HOYTH HEBAJUMOM. Iloatomy
pia ryumero sggexta Hano CBOGOAHOE PYKOH 3AKRDPHTH HIACTHHRY
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4 CTeRJIO OT cBeTa, MA/lAIOIero CBepxy.. Kpajt Tern B ganaoM mprGOpe
MCKPEBJEH, M 9TO JIeHCTBHTEIBHO Ayra Hekoroporo kpyra. Hpmema-
Ha 06yCI0BIEHA OITHIECKOH cXeMoil mpmGopa; B HEKOTODPHX pedpax-
TOMETPAX Kpail TeHH — OpAMojnuHeiHHH. TeHb oxpalleHa, HOTOMY
YT0 OTHOCHTEJIBHAA MUCIEePCHsA B BasejmHe f—%_ﬁ (rn, @ n,—moKasa-
TeIW TpPeJOMJIeHHA NIA KpafiHEX (UOIETOBOro M KpacHOTo Jydel
COOTBOTCTBEHHO) OTIMUACTCA OT AMCHEPCHE B IUIOTHOM creKie. [luc-
HepPCHA CTEKNIa OYeHb BHICOKA: OHA NIPEBHIMIAET JWCHEPCHIO JI000ro
KaMHA, A KOTOPOFO MOKeT MPHAMEeHATheA 3ToT npmbop. Heroropsie
Maclia HMMeT, OfHAKO, IIOYTH TaKyl0 jKe JUCHeDCHIO, W COOTBETICT-
ByOmasg MM TeHb IIODTOMY TOYTH HE OKpamea.

BemMmaTeAsHHE II83 3aMETHT, UTO OKpalleHHAs TeHb — 3T0 B
ReliCTBHTENILHOCTA CHEKTD, (HOJETOBHII KoHEN KOTOPOro HAXOXHTCA
B TeMHOM YaCTH IOJIH, a KPACHHH KOHEI[ BHIAeTCA B CBETIYI0 061acTh.
JKenrHit mBeT HATPOBOr0 IVIAMEHH, KOTODHIA, KaK y:Ke YKa3HBAIOCh,
OPHHAT B KAUeCTBe CTAHAADPTA A H3MEePeHHA HOKA3aTeNed MpearoMiIe-
HHs, PACIONATaeTcs MEJKAY 3eJIOHHM H KPacHHM, ¥ Ta 9acTh CHEKTpa,
KOTOpas CTAHOBHTCS 3aMETHOH, OKAa3KHBAeTCA Y OCHOBAHHA 3€IEHOT0
[BeTa, a BHAYHT, NPAKTHYECKH y OCHOBAHHA TeHH, TAK KaK JKEJTHI
¥ KDAacHHI HBera IOYTH MOJHOCTHIO TeDAITCA B APKOM OCBENCHHH
AmKEe# gacTE modsA. Ecium B KadecTBe  MCTOYHHEKA .CBETa HCHONb-
3yeTcs HATPOBO® IIaMs, Kpall TeHW CTAHOBHTCHA PE3KO 0UePICHHOK
aummeit. [Ikaga mocTpoeHa W rpagydpoBaHa TaK, 9TO TaM, TAe 3Ta
JIHBYA NePeceKaeT e, MOKHO NPOYNTATh 3HAYEHHE COOTBeTCTBYIOMEro
[OKa3aTels HPeNOMIeHHs; MOCKOABKY JWHHA KPHBasg, OTCYET HIMO"
6paTh B cepejEHEe OIS Ha MpaBoil cTopome mkaiu. Taxum o6pasom,
pedpaxToMeTp cpasy ke, Ges BCAKMX HPOMEMRYTOUHHX BEITUCICHMM,
[aeT 3HAYEHHE IOKa3aTelNs IPeJOMJIEHHA ¢ TOYHOCTHIO [0 BTOPOroO
JeCATHIHOr0 3HAKA, a ONHTHHI HabIofaTelb MOKET OLEHHTD H JiecH-
THE JONH HHTEPBANA MEKTY COCEJHAME JeJeHHAMA W AOOHTHCSH
TeM CaMEM TOYHOCTH JI0 TPeThero 3HAKa;, YT0OH yOPOCTHTH 5Ty OLEH-
Ky, MeJIeHnA MKaJIL /i 3Havennmi Gonbme 1,650 paspenentr momoxaM.
Iuanason maMepermit mourm pocraraer 1,800; nuas Bemects ¢ GoJee
BHICOKAME IOKA3aTeIAME IpeloMIeHns JpuGop He MPECOAEH: BCe
noje QKA3HBAETCA TEMHBIM. e g - :

JREp W JKETKOCTH CMBYHBAIOT CTEKIO, T. . TECHO COUPHKAca-
I0TCsI C'HEM; eCJTM BCHLITEIBATH TEM 3Ke cmoco6oM TBEpAioe BEmecTBO, Ta-
Koe, KaK rpaHeHHil KaMeHb (puc. 51), TO MEKAY. KaMHeM M. CTEKIOM -
OKa)KeTcsl CIoH BO3AYXa, KOTOPHil He II03BOJHT BHIIOIHHTH Haluio-
nerme. Urobh sroro He GnIO, HA HIOCKYI0 HOBEPXHOCTH CTEKJIA pe-
(paxToMeTpa MOMEIMAIOT HEMHOTO KUJKOCTH, HPEJOMIAIMIOH CHJIb-.
Hee, ueM ECUETyeMoe BemecTBo. Hak IpaBmio, Jydile Beero AJs 9ToH
nerm nouxopur mommerwit Mermaen GHol,, KoTopuit B wmerom Buze
HMeeT IpH KOMBATHOH TeMuepaType IOKasaTelb IpeJoMIeHAA 1,742,
Caexmii, or®nour Gecrseren, HO HA CcBery cranmopurcs GypuM. Ero
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MOKHO, ocim Tpebyercsa, o6ecmBerTETh (CIocoGOM, ONMCAHELIM HIDKE), .
HO Ha HoXe ONeHKA KAJKOCTE HACTOJBLKO TOHKAA, UTO TAKHe HpPExo-
CTOPORHOCTH 0GHuHO He Hy;KHH. Ecau mcnuruBaTs 06pasen 06KYHOr0
€TEeKNa — JAjg 9TOT0 OY6Hb IMORXORAT CTeKJa, MCIOAB3yeMHe MHKPO-
AHANATERAMEA [JAA HOKDHTHA TOHKAX Cpe3oB (maudoB),— Ipeasa-
PHTENBHO HAHECd HA IJIOCKYI0 IOBEPXHOCTH ILIOTHOTO CTEKIA ped-
PaKTOMETPa KA HOZUCTOTO METHJCHR, TO ML YBHAAM I{BeTHYIO

Kametb KA 2KOCTD

Puc. 54, Tpamemmii kamems Ha pedpaxromerpe Cmmra,

TeHb, COQTBETCTBYIOMIYIO CBOTOHDEIOMICHHI) CTOKJIA, OKOJIO 3HAYE-
gun 1,530 B empe oary, noutH GecupeTHyW,— y sHavenna §,742, coor-
BETCTBYIIEro FREJKOCTH. KCIM HCOETyeMoe TBEp0® BemecTBO Hmpe-
JAOMAAET CBOT CHILHES, YeM HOJHMCTHIA METHJEH, BATHA TOIABKO BTOPAA
TeHb ¥ MK NOJKHE MCHOJB30BATH KaKylo-To Golee HpeXoMIAIHLYIO
MAAKOCTh, MoskHO, OFHAKO, WIOBHICHTH HOKA3aTeNb NPEIOMICHHSA
WOXECTOro MeTHIIeHa, DAacFBODHB B HeM Cepy}] moKasaTelb IpPeioM-
fAeHEA Topdauel :REWJKOCTE, HacHmeHHoR cepofi, cocraBiser oxoxo
4,800, so mpm OXIaKAEHHE, KOrJA BEKDHCTAIMH3OBHBACTCA H30H-
TOYHAA Cepa, HOKa3aTeJb HPEIOMJICHHES YMOHLUIAGTCA HPAMEPHO H0
1,785, Umeraa ¥ HacHmeHHAA CepoOil RETKOCTH MOTYT KOMILIGKTO-
BaThCA ¢ MpHOOPOM; GYTHIOUKE C SKHTKOCTAME IMOKPHBAOT CHAPY:KA
9epHBIM JAaKOM, YTOGH BaMHUTATH HX OT CBEeTa, B CHabmalT mpobraMu

t YroGn HOAWCTHIE MeTHNeH MOT WOTJHOTHTH JOCTATOTHO® KOJIMISCTBO COpH,
€ro HarpeBaloT MOYTH N0 KuneEus. OfHAKO UPH 5TOM CARYeT MPOABIATH OCTO-
POKHOCTS ‘¥ .HO .[aBaTh JKUKOCTE 3aKHOOTH B BOCIDIAMBHWUTHLCH: O6pasymomuiica
AEM O%eHE Bpe/IeH. PexoMeBYoTCA HPOBOPHTH IPAMEIM HabHOJZeHEeM, JOCTATOY-
HO NE BeIHKO mpeJOMIcHHE, YTOGH B 106 3peHRR pedpaKTOMOTpa He OLLIO BHIEO
HRKAKOM TeAw Wix 1O KpaifHeli Mepe 94TOOH 8TA TeHb PACHOJATaNach Y TPAHHILE
n0JA 3DeHMA, COOTBeTCTBYIONMeH Halbolee BHCOKEM SHAYCHHAM NPEIOMICHHAA.

# CymecTByioT JEMIKOCTH, COCTOSIIN® M3 MONHCTOTO MOTHJIEHA, B KOTODPOM
PACTBOPSAR. MOAMAK MeTaaxoB wiA Pocdop, STH KATKOCTH HMEIOT CBOTOMPEIOM-
neEde o 2,06, HO OHM AKOBUTH H OTHEONACHH, I105TOMY HCHONB30BATE HX MOSKHO
mgsko B CHCHHAIBHHEX Jafoparopmax ¥ ¢ GOJBIMON OCTOPOIKHOCTHIO,—== JIpui,
ped,
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¢ KamnelbHEIeI, ¢ HOMOMBI KOTOPHX HY)KHAA KaIeJBKa JKEJIKOCTH
JIerKO IepeHOoCHTCA HA MOBEPXHOCTH cTekaa mpmbopa. Ilowa mmp--
KOCTh IIpeJoMIsieT CHIbHee, UeM KaMeHb, TOYHO® BHaJeHHe TOKAaza-.
Teln MPeloMICHHS RAKOCTH He IMeeT BHAUeHNs, KaxuM Ox HE Ghlr0
DTO HMCHETyeMOe TBepjoe BemecTso. i Toro 9Yro0E MOKHO OBLIO
NOIYYHTh XOPOMHMA pe3ylbTaT, TPaHb, MCHOAb3yeMasd A H3Mepe-
HAf, NOJIKHA GHTH IUIOCKOH W ee cleayeT IOMEIATh HA CTEKIOo Ge3

HAOKHAMA, TaK 9T00H oHA GHIIA AEHCTBUTEILHO HAPALICILHA WIOCKOHK
' HOBEPXHOCTH CTEKJIa; Golee TOro, 9TOGH HONYIATH XOPOHIEI Pe3yib-
TaT, HANo Kax Clefyer OTIOJNMPOBAaTh DTYy IPaHb.

3amermM, aro 706aBKa B YKa3aHHYH HaCHINEHHYIO JKEJKOCTE He-
GOIBIMOro KOAMIECTBA UETHPEXMORECTOTO JTHIEHA IOBLIHAET IOKa-
sarexs npeidomiuenus mo 1,81. Eme Goxee CHIBHEIM IIPeAOMICHHEM
obnazjaeT [BYXHOFACTHI (eHAN-MEOUBAK, CBETIIO-ODAMKEBAH JKUJ-
KOCTh, TIOKA3aTelsh IpedoMIeHEs Koropoeil mpm 15°C pases pia mat-
posoro ceera 1,848; oGpamarscs € Heil Hafo 09CHH OCTOPOMKHO, TAK
KaK OHA AJOBATA M JGHCTBYeT Ha KoKy H Ha CTeKIo HpmGopa, eciu
HAXOJHTCA HA HeM cammiKoM goaro. Ilpegmaraforcsi @ JpyrEe KH-
KOCTH, HO HU OfjHA M3 HHX B HeJAOM He MoeT cumrarsea Goxee mop-
xopsamei, YeM YHOMSAHYTHO 37eCh. ‘

Jlo cEX mop MH IpefEONarajid, ITO BEI{eCTBO, KOTOPO® ME WCIHI-
THIBaeM, HMEET IPOCTHe ONTAYECKHE CBOWCTBA M JIaeT OfHY TEHB, HO
MHOTHe JparoneHHHe KaMHE 06rafaior ABYOpPeJOMICHEEM, & TaK@e
BemecTBa 7al0T B Hojde pedpaxToMerpa B obmeM cayduae upe YETKO,
pasiHuMMEe TEHW, PasfeleHHEHE Goliee MM MeHee 3HATHTONLHEIM HMH-
Tepnamom. IIpemonoxkuM, Hanmpumep, 9T0 MH H3yTaeM 3derT, Hpo-
H3BOJEMHI ONMBHHOM (XPH30IMTOM), B KOTOPOM ABYHPeXOMICHHO
OpOABAAETCA B 3AMETHOM CTeHeHH. Eciu Mz 6yaeM HOBOPAuMBATEH
KaMeHb TaK, YTOOH HaGmoaeMas HaMu Tpadb OCTaBajkach Hapaj-
JeNBHOM IJIOCKOCTH CTeKIa PePPAKTOMETPA, MH BAaMeTHM, 4T0 00e
tenn B obmeM ciydYae GYAyT EBHTaThcAd HO INKaje BBEPX X BHE3.
B HeKoTOpPHX CIyd9adXx, SaBHCAIMX OT IOJNO;KeHEA BHOpamumoi rpa-
HY [0 OTHONICHWIO K SJEMeHTaM CHMMETDHYW KPHCTAANa, ORHA TeHb
7 ofe TeHE MOTYT OCTaBaThCA Ha MecTe HIH OAHA TeHB MOMKET flasKe
nepecexars Apyryo. Ho xakyio 6u rpads MH HH BHOpaAM RAA ACOHI-
TaEEAd M CKOIb O HE OLUTH MSMOHYHBH JABIUKEHHA TEHM, BHICHICE M
AE3Iee 3HAYCHAS OTCYSTOB OCTAIOTCA OFMHEME M TEMH JKe; 9T0 M eCTb
IaBHHE JoKasaTeln HamOoABIIero B HAWMEHBIET0 HPeHOMIICHHA,
a HX PasHOCTh ONPEJelseT MAKCEMAJIBHYO BOIMINHY JBYHpEIOMIe-
HWs, DpPECYIy® KAHHOMY KamEi. OOBACHEHHe 3TOMY ABIEHHI0 13-
ercs HmKe. llpomeXypa H3MepeHEs IPOCTA: HAM Hajo TOIBKO HOBO-
payMBaTh KaMeHb Ha npuGope, o0w4HO He Goablle, YeM Ha HpPAMOM
yroi, ® 3aOECHBAThH HamGonpImmil ¥ HaAMeHBIIHHA orcuerm. OTMeTHEM,
qTo TEHE NEPECeKAIoT IIKAIy B OAHOM B TOM JKe MeCTe B HEKOTODHX
IpefebHEX TOAOKEHAAX W PACXOLATCA BO BCEX OCTANLHMN, IPOME-
MYTOYHHX.



%" Ha- pre. 52 ‘noxasan caydait, Korma rpamb iroBepHYTa Tak, 4ro
ME OJHOBPEMEHHO BEEWM JBAa TPeOyeMmuX orcaera. Beuane Kpag TeHu
*"i cob¥seTcTByioT HaaMenbmeMy (a) m HanGonsmewmy (b) 3HAYEHHAM IJIaB-
* fHOTO TIOKA3aTeNA NPeNOMIEHHMA; & TPEThA TeHb, KOTOpas efBa 3a-
B R MeTHA, COOTBETCTBYET NOKASATENIO IPeIOMICHIHA
HCHOAB3YEMOR JKMAKOCTH —- MOQHCTOTO MEeTH-

~ jmena.  Har-Mm ysunuM B ogmoit m3 mociaeny-
I0MIEX IJaB, 0 ABMKEeHAW TeHed (ecay 3To

- ABHKEHH® OTMEYAeTCA) MOKHO “y3HATHE KOE€-4TO
0 XapaxTepe [ByNPeXOMJIeHHA B JaHAOM KPHC-
~raane. “Ilockoasry,  ommaxo, mpm OCBEMEHA I

- ‘BOJBIM “CBETOM TEHW — 3TO CHEKTPH, OHK RO
OynyT 9eTKO pa3medATHCA, eCHH TONBKO (BY-
. OpeNiOMIeHEe He HpeBHIIaeT  JHCOCPCHIO.
~ - Hampumep, Tolaz B 6eloM cBeTe {aeT TOALKO
OfHY -TeHb, W, TakAM o0pasoM, €ro ’Jlelfr:o
“OTIHYHTH OT TYpMajJHEHA, y KOTOPOro ABymHpe-
noMJIeHEe OORIMHO JOCTATOHO BOAHRO H fBe
“TeHA PasAMIAIOTCA  veTKO.” OHAKO TpH H3Me-

: . " PeHHAAX B HATPOBOM ' CBETe -HE BOZHHKAET HH-
S TP O . KaKMX 8aTPyAHeHME B BH/SNEHHE ABYX TeHei,
“Pmc. 52, Tems or ~ -JaBAGMHX BeMECTBAMH JIaske ¢ MaJuM HBY-
- EBYTPENOMIABINEIO . fipe/loMIeHAeM, ‘TAKEMH, KAaK Xxpuaobepmii,
o¢. - BEIeCTBA. - ' KBApK H' TOHA3, a ONKTHEI HabaopaTens Mo-
SRS T mer 0Ge3 TpPyna yBHAeTh pasimuHe TeHel W B
 KPallHEX CIyJafx: IPH UCHHTAHEE ANATHTA, MIOKPasa’ (BesyBuana)
u Gepunna. Tens, coorsercTByman GoILMEMY mMOKA3ATEIIO ‘IIpeIoM-
JIeHNA, BCETNA BHAJHA XY:Ke, HOTOMY 4TO OHa HAaXOATCH B obaacTu
Apkoro moius. Ecnm xamens MM ero mcclegyemMas TpaHb MAaje, To
- KaMeHb Haf0 HePeABUHYTH 110 NIOCKOCTH CTeKJIa upmbopa Tax, 4robu
 ROOHTHCA MaKCHMaJZbHOM dYeTkol Temm mim nByx Temed. Ecam ka-
MeHb HOPEABATATH OT: fajlbHEr0 KOHNA npabopa Kk HabaogaTeimo,
TO ‘IO IIKaJe CHAYAJIAa OOYCKAeTCA HEACHAA TeHh, a KOTAA KaMeHb
SaliMeT HY)KHOE TIONIOKeHHEe, B IOJNE 3DeHHA LOABATCA UETKHe TOHH.
Mosxno ménons3oBaTh TGy IPaHL KAMHA, eCAH OHA ILIOCKAs,

HO yno6Hee BCero BepXHAA IDaHb — TalIWIRA, HOTOMY 4UTO OHA
O0EYHO caMad KPyNHaA W HamGojlee JOCTYOHAA, ©CIH KaMEHb BCTAB-
%ed B onpasy. Ogmamy m3 GONBIIEX HPEMMYIIECTB STOI'O METOHA MB-
AAETCSA KaK pa3 To, 4TO KaMeHb He HaJ(0 BHHNMATh H3 OmpaBel. Yem
MeHbIIe KaMeHb, TeM TpyAHee ¢ HEM obpamarscsa. OcoGemno mano
CTe[UTH 3a TeM, YToGH KaMeHb HE HAKIOHHICH, He TONLKO IIOTOMY,
4TO TeHb TOTJA CMECTATCA ¢ HPABUIBHOTO IOJNOKEHHA H Oyaer moiy-
7eH0 omAGOYHOe 3HAUEHM® MOKASATeNA HPEIOMJIEHEA, HO W LOTOMY,
9TO yroax miad pe6po KaMHA HONApamaiT CTEKI0 mpuGoOpa: TBepHOCTE
CBHHIOBOIO' CTEKJIA mpuGopa ropasfo HEMKE, IeM TBepPIOCTh [ Paro-
UeHHMX Kamued. Mopmcroili MeTmieH OPE [0ATOM HCIONHI0BAHHE
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HOBPE;KAAPT M 3aTPHA3HACT CTOKIO, IOITOMY REAKOCTH HAZO cpaay
e I0CJIe M3MEeDeHHH YAalATh ¢ ero IOBEePXHOCTH.

B COMHHATEJBHHX CIyIaaX HMeeT CMHCH oGpam*rx, BHEMAHH® Ha
T0, Karkoi 3QeKT BO3HHKaeT HIPH OCBEmeHHH KaMHA CBEpXy, a He
camay. Hak ormeuanoch Bhiie, 0GJacTH TeHH W CBeTa IPH ITOM Me-
HAKOTCA MeCTaMH H BMECTO TeMHOH 06IacTH ¢ 3eIeHOBATHIM KpaeM
B nepxnen 9aCTH UIKQJE MH BEJAM TeHb B HIJKHeH 9aCTH IIKAJH, a
Kpait Temm GymeT KpacHOBATHM, HO B 000HMX CIyYafXx. HOJ0)KeHHe
JeJITOR YACTH CHEKTPAa B TEHE OCTAeTCA ONHAM HTeM ke, B camoM
felie, eCili TOHN IPH 9TOM HO COBIAJAIOT, 3T0 3HATHT, YTO AONYIIeHA
KaKas-To Omu6Ka; HanpmEMeD, HepBad Tedb Mosxer GuTh; 06pasoBana
rpaHbl0, HAKJIOHOHHOHW mof HeGOIBIIMM YIVIOM K 'ron, ;um “KOTOpO#
BHIIOJIHACTCA. H3Mepende.

HarorapnnBaioTcsa W Apyrue peppaKkToMeTpH, ocnoaannme Ha TOM
e mpmanmme. B peppaxromerpe Peiinepa, sumymensom 81935 r.,
IUIOTHO® CTEKJIO EMeeT IPH3MATHIecKyio (opMy, KoTopasd xapamepna
T npn60pon, UpPeAHABHAYCHHAX JYIA - HAIYIeHAR ‘mn}moc'ren, n u3
HOT0 BHIXONET HAPA/IIeAbHHE NYIOK: GBETA, . no'ropnm MoxHO cofparh
KOPOTKOPOKYCHEIM TEJIECKOMAISCKHM  YCTPOMCTBOM OBHMHOTO BHIA.
IIxazia, MMeoman HANA30H or. 1,30 mo0.4,80, pasbura Ha geaenms Ao
BTOPOTQ AECATHIHOrO 3HAKA.. OTBepcme npn6opa 3aKPHBACTCH CKOIb-
SAIAM ODAEKEBbIM, PHILTPOM, yMEHbIIAION{AM JUBCIIEPCHIO BXO/SAMIEro
cBeTa; GUALTD He HYKeH, eClIH ACHOAB3YeTCA HATDPOBHIL cBeT. OKy-
map goKycypyeTca myTeM BPANeHH; NOIAPHIYIOMAA HACATKA obGuer-
gaer HaOImJeHHe B ClIydae Asynpedomiamiomux Kammaeid. Ilockoanky
CTexjI0 nprGopa SaKPEIVIEHO, /A H3MODOHHA HAUMEHBHIEro W HAM-
oIBIIero MoKasaTeMell IPEIOMICHAA HOOGXOLEMO NOBOPATHBATH Ka-
MeHb; AeNATH 9TO HAJO OCTOPOKHO, YTOGH He HONapamarh CTEKJIo.

B Monmenm, B KOTOPOiL BMECTO -ILIOTHOTO "CTEKIA HCHOMB3YETCH
npusMa u3 casepura, BepXHHH Ipefeln AHANA30HA H3MOPEHHA CHABH-
ayt po snavenua 2,00; Takoro ske pPderTa MOKEO AOOHTHCA; HCLIONIb-
3yA CTEKIO He C PbO a ¢ TeO,. Hpumenenne aJMa3a BMECTO cd)ane-
pATa CYMECTBEHHO He NOBHIIAeT BepXHEH mpemel H3MepeHmid, HO
JaeT TO IPEeHMYMeCTBO, YTO MLl MOKeM IMOJYIATh XOPOMIO  OTHOAHPO-
BaHHYI0 IOBEPXHOCTH TAKOil TBepAoCTH, WTO0 OHa He OyHer H3HAIIH-
Bathea ' B Gonee moagHeil Mofiel M HCMOMB3YeTCA NPH3MA M3 Gecnser-
ol nchyccTBeHHoﬁ morHend. J{Aana3on m3MepeHmil orpanmueH 3HA-
geamem 1,75, mo Kpome Goiapmeif, 4eM y.CBHHIIOBOTO CTeKJa, TBep-
HoCTH, NIOEHENb JaeT 3HAYHTENHHO MEHBIIYI0 JHCIeDPCHIO CBETA: OHA
JMImb HeMHOTO BHINE, YeM y GONBHIMHCTBA AParomeHAKX KaMHeH, mo-
Dajaomax B JHAana3on sToro npubopa. CiefoBaTensHO, IPH OCBeNIe-
Hum GednM CBETOM Kpas TeHH He OKPAMIeHHl, & BHJHLL YeTKO, TAK MTO

1 B. W. Anderson, C, J, Payne, J. Pike, Mmeralomcal Maoazme, 19*0,
vol, XXV, p. 579—~583,
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HErRO MOKHO C/ielIaTh TOTHEIC OTCYETH, He npmberas K MOHOXPOMATH-
TECKOMY CBETY. : :

B moBo#t Mmogean «Buxepe M14a» ($oro 1) Tems BEmHa Ha mpocTom
‘9Kpane. Mmjexc Ha CROIB3AMEH JIEHTe COBMEMAeTCH ¢ KPaeM TeHH
HOBOPOTOM TPafyHEpOBaHHOTO 6apaGaHa, ¢ KOTOPOro M CUMTHBAIOTCA
SHa49eHWA DOKa3aTels NPeJOMICHHT, -

HoxasaTens npeloMIeHAs HA KPHBHIX MoBepXHOCTAX. OumcamHas
BHIIie IPOmeAypa H3MepeHui Tpebyer, 9To6H Ha HCIHTYeMOM KaMHE
Oma oTmOMEpOBAaHHAA WIOCKAaA rpadb. Jlo HeJaBHErO BPEMEHN CUH-
TaZoCh, YTO HAJNHIH® TaKoil TPAHM ABNACTCH HONPEMEHHHM YCIOBHEM
YCHemHOro IpEMEHEHHA pedpaxToMeTpa, HO METOMAKA, pa3paborTaH-
Hafg B AMepure BenconoM, 03BoJsteT MPOBOATD M3MEPEHNs HA KPH-
BO6l IIOBePXHOCTH, B TOM 9YHCJIC W HA OTHOJMPOBAHEOM KaboIOHE.

HeGonbmoe MATHHINKO KUAKOCTH IIOMEMANT MEKAY HCKPHBICH-
“HOH THOBEPXHOCTHIO' B CTOKIOM DeppaKTOMeTpa, TAK UTOOH JKUIKOCTE
3aXBaTHBANA 06JIaCTh WX CONPHEKOCHOBeHN:A. BMecro Toro wrobr mpu-
Ommkath a3 K OKyIApy, HaGmonatens pacmonaraercs B 30—40 oM
0T OKYJAPA IO OUTAYECKOH ocl mpmGopa. B 3TOM Ciryuae «mATHO KOH-
TaKTa» KaykereA HebGonbmmm kpysxxoM. Ecnu emorpers ma HmxHIO0
9ACTh IIKANHL IOKA3ATENeH MPEeAOMICHHS, 3TO HATHO OKA3HIBACTCH
TeMHEIM, ‘HO" 6CJId ‘Teleph CAerKa IPHIOSHATH TONOBY, WTOOH IATHO
mepeMecTaNioch B 06XacTs 60766 BEHCOKHX OTCYETOB, BOIHMKACT MOJ-
HOe BHYTPeHHEe OTPRKEHA® W MATHO CTAHOBATCA cBeTAMM. B mpenens-
HOM TOJOMEHHH NATHO PACCEKAeTCs TOPH3OHTANLHON rpaHumen mo-
moJaM: BePXHAA NMOAOBHHA OKA3HBAGTCA TEMHOH, a HWIKHAL — CBeT-
xoli. Urobu Temeps cenaTh oTCYET MO MKakde, /IEPiKA TOJOBY HA pac-
CTOAHHER OT OKYJAApPa, Hafo HepedOKyCHPOBATh I'Ia3; HACKOAHKO JOTKO
9TO CHeJIaTh, BABECHT OT WHIWBEIYAIbHHX cIocobGHOCTeH mabmomare-
as1. HeGonbmag 61mM30pyKOCTE IPH 9TOM JIy4IIe, YeM AATBHO30PKOCTD, _
TaK 9TO0 JIOAW, HOCANMHAE OYKH, MMEIOT 376Ch HPEHMMYIEcTEO.

Orcuern, moxygaeMbie CIHOCOGOM TAKOTO 4TOYEUHOr0 KOHTAKTAY,
EAH «HaGA0OKCeHET ¢ PACCTOARMAY, He TaK HAKEIKHH, HAR pe3yanTaTH
¢NPaBHJBHHX?» HIMEPEHHH HAa IIOCKAX MOBEPXHOCTAX, HO OHH OT-
KPHBAIOT HOBYI0 00JacTh HPAKTHIECKOTO HCHONL3OBAHEA pPePPAKTO-
MeTpa; TaKHM j;Ke cmoco6oM NIPOM3BOAAT H3MEpPeEWs He TONHKO Ha
IIOBePXHOCTAX KaGOmMOHOB, HO M HA MeJLYAMITEX TPAHAX KaMHeH Ha-
CTOJBKO MaJOro pasMepa, 4To oGHYHEIA CHOCOG NiA EAX He mpUTrojeH.

2. Pegpparmomempsl 048 USMEDEHUSR Y2Aa
NOAH020 GRYMPEHHEZ0 OMPAICCHUS

TIpuGops: s onpemenemma moxasaTeXell MpeOMAEHNA HyTeM m3-
MePEeHHs NPefeJbHOr0 yria IOIHOTO BHYTPEHHETO OTPAIKEHHI CO-
CTOAT B OCHOBHOM M3 KpymHOl moxyceps, H3TOTOBACHHOR W3 TsKe-
ZOT0 BHICOKONMPeNOMIAIOMEro CTeKIa M YKPEIUIeHHOR HA NmOBOPOTHOM
BEPTUKANBHOE OCH, ¥ 3pHTEXbHOHE TPyGH, Bpamawimeics BOKDYTL TO-
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pH30OHTAALHOH - OCH, IPOXOJAMEH TOYHO Tepe3 TEHTD monycdepH.
(B mepsom TaxoM pepaxToMerpe, m306peTeHHOM B 1886 r. Kapiom
IyanppaxoM; CTEKIO HMENO IMIHEAPEIECKYD dopmy; noxycdepn-
q6CK06 CTOKJIO OHUIO BIEpBHe HCHoan30Bamo JpHCTOM A6Ge B 1890T.)

B 06HMHENX pepaKTOMETPAX STOTO THIA CTEPIKeHb, HOCYMmmil mo-
Tycdepy, MOKeT BPAIaThCA BOKPYT CBoeli BepTHKAILHOE OCH, a IKa-
Ja fMaeT OTcYeTH B TPANycax AYTHE. 3pUTelnHAA TPyOa ius ynobcTBa
HabIOAeHAN W30THYTA HOJ IPAMEIM YIVIOM; CBeT OTPasKaercA B HPH3-
Me, K TpyGe sKeCTKO IPEKpeILIeH TPaAyHPOBAHHKMA KPyP € MeJIeHUA-
MHE {0 DOJOBHHH T'pajyca, H ¢ IOMOMBI0 BEPHHEPOB OTCIETH MOKHO
GparTh ¢ TOUHOCTHIO X0 MEHYTH. HpyP rpagyZpoBaH TaK, 9T0 OTCYETH
yIia IIOJHOTO BEYTPEHHEr0 OTPRKEHHA MOMKHO JIeNaTh Kak Ha JIeBoH,
TaKk ¥ HAa NPaBO# CTOPOHe IpmGopa; IOCKOJABLKY OTCIETH MROIKHBI
GHITh MACHTHYHHME, HAGIONATENb MOKET DTHM CIOCOGOM IPOBODHTE
pesyIbTaTH E3MepeHHil ¥ MCIPABHTH OMHAOKY HA BO3MOKHOE® CMEMOHH®
TOUKE Hyis. 3puTenbHas Tpyba cHaGxena Ha0opoM CMeHHHX 00BeK-
THBOB ¥ OKYIApOB ¢ DASTHUHNM YBOANICHEEM; EMeeTcda OOHYHO W
TpPeThA JIMH3A, HO3BOJAOMAA BHETs KaMeHb MJIH KPHCTAAI Ha IJIOC-
Ko#l noBepxuocTH noiycdeps. B doramasHO# mIoCKOCTH TpyOHL MOTYT
GHITH IOMEOTEHHL TOBO POTHHIE IACKH ¢ OTBOPCTHAME PA3HOr0 AHAMETPa,
PACIIONOMKEHHKME SKCIEHTPAYHO IO OTHOIICHHI K. OUTAYECKOMA OCH,
9T0GH OrpaHWIATH HOJE 3PEHHA JI000H HYKHOH JaCThI0 KAMHA HIH
Kpucramna. Jlnm ofnerdieHAA W3MepeHUil AECHEPEHA MM MAJIOr0
NByHpeIOMJIEHMA K KDyroBoil mkaje goGasieH MUK POMeTPeHELK
puHT ¢ OapabamoM H HHIEKCOM.

B srcnepEMeRTaApHOM IpPHGOpS, OMHCAHHEE KOTOPOTO GHLIO ony06-
aukoBame B 1948 r.!, mcmosnnsoBaHa moxycepa M3 CHHTETHIECKOro
PYTHIa, B PesyAbTaTe Y60 NEANA30H H3MEPEHUH PaCHUPeH NPHMEPHO
mo 2,6, oo :

6. ViMMepcHOHHBI MeETOJ,. S(MJeRT Bexxe

TIpospaussiii mpeaMeT MOKHO OGHADYKUTDH IJIa30M TOJHKO HOTO-
My, UTO OH OTIRYAETCA WO IPEIOMICHHI0 CBETA WK IO IBETY OT OX-
py:Rajomeit cpemsl, B 9eM GoXBIIe PasimINe B NPENOMICHHA, TeM JIyd-
e BHAEH 5TOT IpeaMer. DecmBerHHil KaMeHs, moMemeHANi B 0ec-
IBETHYI0 JKHIKOCTH ¢ TOYHO TAKEM KO, KaK Yy KaMHA, HOKA3aTeNeMm
IPeIOMJICHAN, COBEDIIEHHO HEBUIUM. Ha oroM OpuWHOUID® OCHOBAH
UMMEDCUOHHBIL Memod OIpeleleHnsA noxasareaeil npemomienasa. On
0COGEHHO MOAXONAT AJIA HCCICNOBAHMA TAKHX MATEPHANOB, KaK OK-
pyrisie GyCHMEKE, MeTKEe JPArONeHHHO KAMHH WM KPOMKA IPEDOX-
HHX WIE 66paGOTAHHEX KyCKOB OUDIOSH WiH Heppmra (WIH EX MMA-

o6 L A, H. Pfund, Journal of the Optidal Society of America, vol. 39, p. 966
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. Yame . Bcero aToT Merox HMCIONB3YeTCA B KOMOMHAIMA C MEKpO-
CKOOMYECKAM HcciaefioBarmeM. Ouensn MeJIKAe OOJIOMKHM MOKHO DOMe-
CTHTH HA. OOHTHOE  IPEAMETHOe CTEKJIO MHUKPOCKOMA. Jlyqme  Bcero
HOJOKUTH HECKONBKO KYCOUKOB. HA CYroe CTKIO M HPHUKPHTH BX
CYruM 3Ke TMOKPOBHEIM .CTEKJIOM, & 3aTeM HAHECTH KAILTIO JKUIKOCTH
y Topma sToro crekna. flugKocrs mpocounTea mop TMOKPOBHOE CTEKIO
H OKPYIKHAT KyCOYKH, HEe CMeI}asA WX H He CABUTAA B OMWH KoMoK. Taxue '
MeJKAe OGIOMKE He MMeeT CMEICHA HOMEmAaTh HOTOM B CHENYIOIYI0
HUIKOCTE, HOITOMY. HEOOXOJIMMO AMETHh JIOCTATOUHO® KOIWIOCTBO Ma- -
Tepuajia A psfia TMOCTeNOBaTeNbHRX MemMTanmil. [ns Gomee Kpym-
HHX KyCOUKOB TpefyeTcs CTeKIO ¢ yrirybaeRmaMu; eme 6omee KDpyTHHR
MaTepHaj, HalpuMep HeGOMbIIMEe IpaHEHHe KaMHE, HOMEIAT B HM-
MePCHOHHYIO SIeHKy M HWYeM He NPHKPHBAIOT. ‘

. Beamunna pasuocta Mesxy mpenoMiIsiomeit CIOCOGHOCTHIO SRETK O~
CTH H IOTDPYKEHHOTO B Hee TBEP/iOTO BEIIECTBA ONPENeAAeT «pelbedy.
9TOT0 BEmECTBA: YETKOCTh OUEPTAHHA, HOBePXHOCTHHIX HePOBHOCTeH
B T. X. Ecam s1a pasmocrs sHaumTenpHa, TO BHNEH TeMHELL KOHTYp
¥ XOpOIIO 3aMETHH BCe HOPOBHOCTY; Habxionarenb Kak G cMoTpmr
Ha Ipexuer, a He ckgosy Hero. Ecim »te moKasarexm mperomienns or-
AMYA0TCA MAJ0, TO BHAHA TOJNBKO TOHKAA TeMHAA TPaHANIA, TOpasmo
MEHO® UeTKAA, & XapaKTep NOBEPXHOCTH HMOYTH HepasimimM. OmHAKO
9TO «MCIC3HOBEHUE) NPe/IMEeTa, 0YEBH/HO, HENL3A CIMTATh Y/OBIETBO-
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PUTeNLHEM KpHTEPHEM TOYHOIO COOTBETCTBHA IOKasaTenei IpesroM-
JIeHHAsI; TAKOP COOTBETCTBHe YCTAHABIMBAGTCA ¢ IOMOMBIO SBICHHA,
Brepsso sameuenHoro Bekke. Horma ayw: csera majjaer Ha rpaHELy
JBYX cpef, ¢ PasHEIMA IOKA3ATENAMHA MpPeJOMIeHHA (pmc. 53), om o1-
KJOHAETCA B CTOPOHY cpefnl ¢ GONBIIEM IoKasarTeaeM HIPeIOMIeHAS.

I . A A '

BbicoKoa
npenoR=
neHns

Huskoe] - L~ |Bucoxoe Huaxoe
npenos-| ﬂpGﬂﬂM‘ ﬂﬁ@.ﬂﬂ)‘
JEHUE h, | meHue REnse

Pac, 54. Ilomdos oTFpa/keHMo OT HAKIORHOH rpaHHIE,

Kaxr moxazaHo Ha ofemx nmarpaMMax puc. 53, 9TO NPOECXONHT He3a-
BECHMO OT HAOpaBieHHs HakjioHa Toi rpammmu ®. Horna doxyc um-
KpPOCKOIIA HaBeJeH TOYHO HA IIOBBPXHOCTH Hcciaexyemoi cpepst (ab,
puc. 53), rparAna 0GHAPY;KABAETCA B BA/Ie TEMHOR JHHUH, TOCKONBKY
OHA OTKJIOHMAET IANAomui Ha Hee cBeT. llogHEMas TpyGy MEKDPOCKO-
na @ cMemas TeM caMeiM Qoxyc BBepx (¢d, pEC. 53), MH yBHJAM JIH-
HUI0O IOBHIIeHHOR spkoctE (moiocky Berke.— Ilepes.), mpoxops-
HIyI0 B TOM MeCTe, Fie OTKIOHeHHHEe JyIH YCHAHBAIOT COCeTHHE® Mps-
MEIe JIy9H; €CIH IHOAHAMATh QOKYC eIie BHIIe, TO MOMKHO BHJETH, 4TO
cBeTIAf MOJOCKA CABHTAETCA TOPH3OHTAIBHO B CTOPOHY cpefnl ¢ Go-
Jee BHICOKEM II0Ka3aTeleM IPeIOMICHHA. 3AOOMHATH 3TO LPENLILHO
DPOCTO: eCIH OKYJIAP MAKPOCKOHA MONHAMAIOT 66¢PZ, TO CBOTIAA HO-
J0CKA CMemaeTcsa K Golee guconoMy MOKa3aTemo mpeiomMienms. Mosk-
HO IpOBEPHUTH Ccefs, OUyCKaA OKYJNAP MHKPOCKONA HUJe MONOKEeHAA
¢oryca: B 3TOM ClIyuae CBETIAA HOJOCKA CMECTHTCA B CTOPOHY CPOJbI
¢ Gollee nuskux moKasaTesxeM mpelomiendsa. Kcim pasHoCcTh moKasa-
reneit MpeJOMIEHAA OKayKeTCA OYeHL Goubmod, To cmer, majaomai

1 [Ipmsogumoe oGbACHeHme 3ddeKTd OUHH HOTOUHO. B peicTmirTeHHOCTH
HOJOCKa  Bexke mMeeT HuTep@ePeHIHOHHEIH -Xapakrep. B momoxpomarmIeckom
cBeTe ,3TO. CepHA TOM0C, Habawo[arh KOTopsie TPyAHo. Ilooroyy mumepcuommsle :
uccefoBaHnA Bepyrca B Gesoy ceete.— ITpux. ped. . " S
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H2 TPaHENy PA3ARNA IBYX CPefl, MOMer OTPas’ThCA MONHOCTHIO (pHC,
54) m: cBepxy Gyser. BHjHA IIMPOKAA U COBEPIICHHO ‘yepHAA [PAHHNG.
B raxmx ycumosaax HabuosaTh sddext Bexke TPYAHO, H HAZO ¢pasy
O HCIHTATE HMMEPCHOHHYIO JRHUIKOCTH ¢ PE3KO OTIHYAIOMAMCA IT0-
KasareneM mpenomieHus. Hockoabky pucmepcus csera B Gonpmma-
CTBE HCHOJIb3YEeMBIX MMMePCHOHHKIX KUAIKOCTeH BEINe, ueM B 6OJIBIINH-
CTBO TBEDABIX BEIECTB, TOUHO® COBHAfieHMe MOKasarelelt IpesoMiIe-
HEA BOSMOKHO TONBKO IIPH MOHOXPOMATHYECKOM CBETE; @CIH K WC-
Hoxbayercs oGHIHHI CBeT, TO B CIyuae GIH3KHX CBONHCTB IperoMie-
HEA TMOABIAIOTCA: pajyubie Kpyru. Ciegyer moMEHETH TaxiKe, 410

Kunkocte .

" Bock
_NpenMeTHoe CTeKRO MuKpockona

v _an; 55. Oppexr Bexme: Kamra mEgRocTH Ha UOBEDXHOCTH NAMHJA,

HOKABATENN NPENOMICHNAs JKUAKOCTeH 0UeHB GHICTPO MEHAWOTCA npm
M3MEHEHHA TEeMIePaTypH, W HafO0 CTPEMHUTBCH, YTOOH KHAKOCTH mof|
MHUKPOCKOIOM ¥ KamJA €e Ha PePPaKTOMETPe HMOAH OFHY H Ty e —
O0LMHYI0 KOMHATHYI0 — TeMIeparypy. ‘ o

Vumepcnonnmit MeTox Kak cpecTBO MEKDOCKOMEIOCKOTO TOYHOTO
OIPE/le/IeHH  NOKa3arTeleld IPeNOMIICHHAS JIOBOJOH MEHEPAUOTaMH Ji0
60JBIOr0 COBEPIIERCTBA, H MH BOPHOMCS K HEMY LO3ie, 00CYIHB Bo-
npoc o gBynpeioMuennd, [Ipauenenne sroro Merofa He orpammucHo,
OfHAKO, MHKDOCKOOMYIECKMMH oObeKkrTamm. Boabmoit xamems Moxmo
VKPenuTh ¢ KOJeTH (HIGKHel CTOPOHH) BOCKOM Ha IPEAMETHOM CTOKIO
MEKDOCKOHNA, TaK Yrobt Tafiwura (BepXHAA TPaHb KaMmA) oKasa-
Zach BBepXy ¥ Guaa ropmsonTanpHOH (pme. 55), M HaHeeTR Ha aTy
FPaHb KAILIIO JRHARKOCTH; y Kpas 5Toif Kamim Gymer smpeH sdert
Bexxe. J{na mabmopennmit 9mcTo MaKpOCKOMIIECKOro MacmTaba pas-
paboTaB Meron (oTorpaduUpPOBAHHA MMMEPCHOHHOTO HOBTAKTA 1, mo-
SBOJLTIONEH BHAIETH H PEIHECTPHPOBATH COOTHOMEHHA MEMAY . IOKA3a-
TeJAME npesoMienns. Hamum, Koropee fomKHN GHTH EccaemoOBaHE,
HOrpy:RaloT B COOTBETCTBYIIIYI0 KHAKOCTb, HAXONAMIYICA B CTeK-
IAHHOK AYefiKe; CBeT OT MCTOYHHEKA, PACIOIOKEHHOTO BBEpXy (moji-
XOAAMAS yCTaHOBKA — BePTHKAILHKIE QoToyseamanreins), Gyger mpo-
XOfETD Yepe3 AYelKy M momafaTh Ha JHCT QoToOyMard uam MaJI0YyB-

¥ B. W. Anderson, The Journal of Gemmology, 1952, vel, 111, p, 219—
225; 1956, vol, V, p. 297—306.
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CTBUTENbHYI0 IVICHKY, NOMEIeHHYI0 mop sdeiixoit. IIpm sToM rpame-
HHe KaMHA mam o0paboragane OycHAKA ¢ 00jee BHICOKHM HpeaoMIe-
HEeM, YeM Y BMMepPCHOHHON KHIKOCTH, eficTBYOT Kak cobmpamomue
JAEA3H, POKYCHDYA CBET K OCOBOH JHHHE, TAK YTO HA IIO3UTHBHOM OT-
nmeYarke, HOJYIeHHOM ¢ KOHTaKTHoro HeratmBa (poro 3), m3obpaike-
HEA 3THX KaMmHeil GyJayT oKpys;keHH uepHoil Kaimol. Eciam rpaneHud
KaMeHb JIe:KAT Ha ¢Boell Tabamuke, pebpa Me;KKy TPAaHAMHA HaBAABOHA
BHIEIATCS B BEAe Oeimx numuuii. Eciu pasHOoCTh mOKasaTesdei mpe-
JIOMIIeHHA  096Hb BOIHKAa, 3T0T 3(PPeKT ycmimBaercd, KaK YKasHBa-
J0CHh BHINIE, MOJHKM BHYTPEHHHM OTpPa’KeHMeM, H 00pasyeTcsa OYeHb
mupoKasa 4epHas KaiiMa. G Apyroil cTOPOHH, KAMHH € LIOKasaTeleM
npeloMIenns 6olee HE3KAM, YeM y RAKKOCTH, GyAyT OKpY/KeHH Ge-
70l TON0COHE (ITO COOTBETCTBYET JEHCTBHIO DACCeMBAIOMEH JWH3H),
a peOpa oTMeuajorcsA YepHHME auamaME. OpHako, Hedad o JTHEM
gororpadEaM KoImdYeCTBEHHEE BHBOJH, CHAyeT HMeTh B BHIY, 4TO
dorosmynbcua HamGosnee YYBCTBHTEABHA K CaMoil KOPOTKOBOIHOBOH
YacTH Mafalomero cBera, a AJIfA 9THX JIWH BOJH NOKa3aTekb IPeJOM-
NeHHA KAAKOCTH Oyjler 3HAYATOJLEO BLINE, YoM JJA CpeJHedl JacTH
pEgmEMoro cmexrpa. Ha ¢oro 3 mMMepcHOHHAA RHJIKOCTEH — O-MOHO-
6poMHEadTAINH, A KOTOPOrO IOKA3aTelh NPEJOMJICHES HPH HATPO-
oM ceete m 15°C cocrasiger 1,655, HO cmoxyMeH B Hell BUJGH ¢ y3-
Koli Gesoii KaiiMolf M BEITIAJAT Kak 00BEKT ¢ LOKA3aTeleM IIPeNoM-
JICHEA HECKOJIbKO MEHBIIOM, 96M Y JRUJKOCTH.

Taxme. ke HAGTIONSHAS MOKHO IPOE3BOIATH ¥ BH3yalIbHO, €CIH
geoJpIae TPAHeHHE KaMHH, JeKallde Ha ¢BOEX TabIddKax H mOi-
HOCTBIO MOTPY:KEHHEE B JKEAKOCTh, PACCMATPHBATh B MAKPOCKOMN, MC-
DOMB3yA UPHE JTOM y3KHi mapajAejbHHA HyY0K CBETOBHX Jyded .
Ecam ¢oxyc MEKDOCKOIA DPACHOIAraeTcA B KMJKOCTH BHIIe KaMHe,
TO Pa3MBITHe M300pasKkeHnA peGep MeKAy TPaHAMH MABHILOHA B KaM-
HAX, HOKA3aTeAb HPEIOMICHHA KOTOPHX HIGKe, TeM Y JKHJKOCTH
(mampumep, B KBapme ¥ Tomase, Goro 3), GyAyT Kas3aThCH TOMHBIMH,
a B KaMHAX ¢ Gojlee BHCOKAM IIOKasareseM HpeJOMIeHHA (KaK B MEp-
roue H campmpe, ¢oro 3) — cBeramme. Ecim TyGyc MEKpocKoma
ONmyCTHTH, TAK 4TO QOKyC OKaskeTcA BHYTPH KaMHeil, spdexr Gyner
ofpaTHEM. .- - -

Ha mpakTEKe jKeIaTeNbHO HWMETh HOJ PyKodl Halop KEAKOCTeH
¢ TaKHEM [HANA30HOM HOKasaTedell IMPeNOMICHHA, KOTOPHI HO3BOJMI
65 mcmoab3oBaTh adPext Berxe manboree mpocro W yBeperHo. Mok~
HO IPeVIOKETE Clepyomui Habop (moKasaTeln NPeJOMICHAS YKa3a-
HH 7 Harposoro csera np: 15°C): Boma 1,333; xxopodopm 1,447;
ommBroBoe maciao 1,470; Gemson 1,501; monoGpombenson 1,561; 6po-
modopm 1,590; xopuanoe macxo 1,605; monomonGeunson 1,619; a-mo--
HoxaopHadramun 1,635; a-momobpomuadrammn 1,655; mommerThil Me-

. ' R, K. Mitchell, The Journal of Gemmology, 1962, vol. VIII, p. 280—
285. ’ : L
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ranen 1,742, CMemmBasgs paBHEE 9ACTH IOCAEJHUX [BYX REAROCTEH,
NOAYIAEM SKEAKOCTH C IOKA3aTeNeM HpPeIOMIeHHA 1,700. Bwmecto
T0r0 4ToGH HCIONB30BATh PA3HHIe JRETKOCTH, MOJKHO HONYYHTH Ji0-
6ot mATepBaN mMOKasaTelel HPEIOMICHHS BINIOTH N0 1,742, cMemuBas
BOJMCTHE MeTHNeH ¢ GeH30JI0M, HO W3-3a JETYYeCTH IOCJTeJHero mo-
KasaTelM NPeJIOMIEHHA cMecell Hajo Iepej ymoTpeOiaeHHeM HPOBe-
PATH; PACTBODPAA Cepy B HOJTHCTOM MOTHJICHE, MOKHO IOJHATH HOKa-
aarens mpeidomaenusa uo 1,785, a moGasus eme u YeTH PEXHOZHCTHIH
STHIEH, MOKHO IONHATH II0KasaTedb mpeiomienma go 1,812,

- 8. MuEEMaJbHOE OTKIIOHCHHUE

Ecim norasaTelb MPeAOMISHHS KAMHA CIHIIKOM BHCOK, YTOGH
ero MOKHO OHJIO0 H3MEDHTH ped)pAKTOMETPOM, a BTOT MOKa3arelb HaJO
H3MepHTh C OUpefeleHHOH CTeNeHbI0 TOYHOCTH, HOMOYb 1:0;KeT mpH3-
MaTHIeCKHi MeTof. JiiA 3TOro MCHOIB3YIOT TFOHHOMETDP, B KOTOPOM
KpPyr ¢ [ieleHUAMH, CKpPeINIeHHHHA ¢ jiep:KareieM IJsA KpPHCTaLIa, M
8pHTEAbHAA TPY0a MOTyT IHOBOPAYMBATECHA HE3ABHCHMO BOKDYI OAHOM
H T0ii K BEPTHKANLHOH OCH. - o '

HNEcTpyMenT COCTOMT M3 3aKPENIeHHOTO ROJJIMMATOPA W MOABHK-
Holi BpETeNbHOM TPYOH; MX ONTHYECKH® OCH FOPU3OHTAIBHHEL U Iiepe-
CeKAIOTCA HA BEPTHRAJBLHON OCH, BOKPYF KOTOPOL MOMKET BPAMATBCA
AEM6 — TOPHBOHTANLHKI KPyT ¢ fedenusamu. B goxyce mpmbopa Ha-
XONATCA Ienb, 00pa3oBaHHASA BHIYKIKMHA KYyTaMH OKPYMKHOCTeH, KO-
TOPYI0 MOKHO YBHAETh B (JOKAIBHOH ILIOCKOCTH 3PHTENbHOH TPYOH
¢ TIOMOHIBIO OKYJApa, CHa6GKeHHOro mepeceKaomuMucA HATAMH, €CIH
9Ta melb OTPaKAaeTcd OKA3aBIIEHCSA B HY/KHOM IOJO/KEHWH TDAHBIO
KPHCTAJANAa HIM KaMHA.

KaMeHp HAH KPHCTALI IPUKPEIIAIOTCA K AEPKATENI0 BOCKOM, KO-
TOPHIT MOFKHO PAsMATYATH TEIJIOM HajbleB. JlepskaTels se IpPAKpen-
sfgeTcd K CHeNMaIbHOMY IPHCOOCOGIeHHI0, COCTOANEMY U3 JBYX QYT,
PACcHONATAIOMEXCA NOJ| HPAMHM YIIOM APYr K APYTy B CHaO)KeHHHIX
BEHTOBHME 3aykuMamu. OjHA IpaH€b yCTAHABIMBAETCA IO BO3MOKHO-
CTH BePTHKAJBLHO M IO HPAMKM YFIOM K OHOM M3 AYT, MOCPEJCTBOM
KOTOpOIt 9Ta TPaHb OPEBOJHETCS B TOTHOE HoJiokeHme. [BmKeHue fpy-
roii yr®, KaK MpaBUiI0, He BIHAET HA OTHOCHTEIBHOE PACIOJIOKEeHHS
9To#f TDAHH; ¢ TMOMOMBIO DTOH XYI¥ IOCTHpYyercA BTopasi rpamb. l(sa
FOPH3ORTANBHHX BHHTA, PACHOIATAIOIMIAXCA HOT IPAMEM YIIOM ApyT
K [PYTYy, HCUOJB3YIOTCA I YCTAHOBKHA KaMHA HA OCH BPAICHUA JHM-
6a. Ecam o6e rpaHm TouHO ycTaHOBIeHH W mX obmee peGpo, medicTBE-
TeIbHOE WA BooGpaskaeMoe, COBOAfaeT ¢ YKa3aHHOHE OCHI0 BpAIIeHHsd,

3 Bpap am chaegyer MOTL3OBATHCA PeROMHZIOBAHHHM HaGopom. Ceiflac pas-
paloTaBHl -0veHs yA0OHEe m ycroiumpue HAGODH KMIKOCTEH, KOTOPHMH NOIE~
SYIOTCA JUA JEATHOCTEKE MuHepaaos, 9TH HaGOPH HSIOTOBIAIOTCH B HMMEIOTCA
» mpogane,~ Ilpum. ped. .
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T0 m300paskenns, MoJdydaeMbie IIPH OTPKEHHN OT THX TpaHeld, mpm
Bpamenny JnMGa IMOCTe0BATENbHO NEPECeKYT HOJe 3PEHHs 3PUTEIb-
Hoil TpyOm. PasHocTb 0TCIETOB, COOTBETCTBYIOMMX MOJIO;KEHHIO OTpPa-
AeHHBIX JydYell B IEHTPe HOJiA BPEHWs, NaeT BeINMYMHY YIia MexRIy
rPaHAME, KOTOPYIO B jambHeiimem Mbr Gymem obosHauars GyrBoit A.
" Tlpr mamepeHuu dTOro yriia 3pHTeNbHas TPyOa paclolaraercs Ipu-
GABNTEILHO NMEPHEHAUKYIAPHO KoauMaropy. Horpa mpuerymamoT
K WM3YIEHHI0 CBETOBHIX JydUedl, KOTODHE IPOXOHAT dYepe3 OPH3MY,
06pa30BaHHy0 AByMA BHODAHHHIME T'PaHAMHA, JAMO 3aKPEINIAIT TaK,
97068 HYyJIeBOH OTCIET COOTBETCTBOBAN HMOJOKEHMIO 3PHTENBHONE TPy-
fH TOYHO HpoTHB KosutmMmaTopa. [locie sToro jep:karels KpHeTalLxa
7 3PUTeJbHOH TPYOH OCBOOOIKNAIOT; Temeph OHH MOIYT NOBOpavdH-
BATLCA BOKDYTD I[€HTPAJbHOH BEPTUKAIBLHOH ocCH.

QueBnano, 9To ynobGHee Bcero BHOpaTh B KadecTBe OJHOA M3 mapH
rpaHedl TafiuYKy, B KauecTBe K€ BTOPO I'PaHM MOKHO B3ATH ONHY
n3 KPYuHHIX TpaHedl Ha HIDKHEH cTopoHe KaMHA. Eciam cser oT Kou-
ZMMaTopa magaeT Ha TabJ@WUKYy KPECTA/LNa, a 3pUTedbHasd Tpyba mo-
BepHyTa TaK, 970 B Hee IOMajaeT HydoK Jydeil, BHIXOAAMMIA depe3
npu3My, 00pa30BAHHYI0 BTHMH [BYMA TPAHAMH, TO HPH HMCIIOJNb30Ba-
HuU oBGEYHOrO cBera Oyjer BUAHO COEKTpPAaJbHOe M300parkeHHe IeIu
(mam, B caryuae ABYIPENOMIAIONMEro KaMHA, 1BA TAKAX U300 pasKeHusn);
B HATPOBOM cBeTe M3006pakeHus Oyayr peskumu u gerrumu. [Ipemmo-
JIOKMM, 9TO MBI IIOBOPAaYMBaeM KaMeHb B HANPABJICHWN yMEHBIIEHHA
OTKIIOHEHHS JyYa H OJHOBPEMEHHO IOBODAYMBAEM 3PUTEIBHYIO TpPY-
6y, nep:xa msobpaskeHne B IIOJe 3PEHNUA; MBl YBHAUM, UT0 U300 paske-
HAe Gyjer CABUraThCs 0 KAKOTO-TO NOJO/KeHHA, HO He Jalblle, KAk
6H ME HE IOBOPAYMBAJM KaMemb; 5T0 W Oyaer mOJO;KeHWeM MHUHM-
MaJBHOTO OTKJIOHEHW.

CoBepmrenno sCHO, 9T0 HaM HAJ0 y3HATh, KAKOBHL B 9TOM 0co0oM
TOJOKeHUN YTJIEE najienns u uperomienus. s mpocTorsl mpexrio-
JO;KIM, YTO KaMeHb He obmamaer msympenomienuem. Ha pue. 56 mo-
KasaH paspes uepe3 KaMeHb co CTyHeHIaToli oTpaHKON HepHeHHKY-
JAAPHO PaHAM ¢ HapaiiedbHEME pebpaMu; OYKBoil £ oTMedeHa Bepx-
HAd rpaub (rabawuxa), GyksBamu a, b, ¢ — rpaHM Ha KojeTe (HUKHeN
cropore). Ilokasan myTh Iy9Ka cBera, MEPECEKAlOmero mpusMy, o0-
pasoBarEylo mapoid rpaseii tu b. IIpegmonoskum, aro A — BHyTpeH-
HEit yroa 9Tol mpHaMHl (YroJd Me;KAy HOPMAIAMH K yKa3aHHHIM T'pa-
HAM), | — YroJ HajeHnsl y WepBoil rpaHu, i’ — yrod BHXoAa Jyda
y BTOpOI rpaHm, r U r’ — yrisl HpeloMIeHNs BHYTPH KaMHA y mep-
BOl H BTOPO# rpaHeil; Torfa cBeT NPeJOMIAETCA y HEePBOL T'PaHH OT
yraa i K yoiIy r, a y Bropodl rpanu — ot yraa ¢ k yray r'. TaxmMm
o6pasoM, yrox oTkimonenns D oupenenserca ypasuenueMm D =i+|i'—
— (r+r"). Kpome roro, Msl Haxommm, 9T07+7'=A, OTKyia cienyer,
g0 A+D=i-+i’,

OgeBupHO, 9T0 WyTH CBeTa OOpATHM; WHAYE TOBOPA, eclH IYIOK
CBETOBHX JIy4edl HPOXOIMUT 9epe3 Hpu3My OO HOKA3AHHOMY Ha pu-

3 1860
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CyHKe IyTH OT TPaEy ¢ K rpand b, To oH Gy/er muTH Mo TOMY e caMmo-
My myTH ® B 06paTHOM HampasieHmH. lIoCKOAbKY MBL yCTAHOBIIN
OKCIePEMOHTANBHO, UTO CYIIECTBYET TOJLKO OJHO IOJOKEHMO MHHIU-
MAIBHOrO OTKJIOHGHMS, MEL MOKEM 3aKTIOUHTb, 9T0 yCIOBHs y 0bemx
rpaHeli OHHAKOBH H, CIeIOBATENBHO, YIIH 7' I r’ OJUHAKOBEL, a 3Ha-
umr, yras @ B i TAKKe OJUMHAKOBH. JTO PAaBEHCTBO YIVIOB MOJRHO

/]

c ‘% '*'""‘4\\ Q}
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Y]

Y r
Pmc. 56. MummMagsEoe orkiomesme Pme. 57. CxeMma HabmaiofeHAN O MeTO-

CBeTOBOTO Jy9a, NPOXOAAUIEro jepe3 AY MAHAMAJHHOIO OTKJIOHEHHA.
TpaHEeHH KaMeHb.

YCTAaHOBHTH W IyTeM Goiee CTPOTOTO PacCy RISHHA. CoracHo 3aKoHmy
Ceesurayca — Jlexapra, CymecTBYOT COOTHOIIGHWS

sini=nsinr, sini’=nsinr’,

rge n — IOKa3aTedb HPeIOMJICHHA KaMHA. O6Go3Haune Malube IpA-
paIerns yrioB Kak di, di’, dr, dr', moiyJaem mpa KPHTHIECKOH BeJH-
upse yraos (upE mocroArnoM D)

cos i-di=n cos r-dr; cos i’-di’=n cos r'-dr’; dr4-dr'=0; di+
4-di’=0; mocime coxpameHEA monydaeM sin? i=sin® i, i=i'.

1
CJIBI{OB&TGJIBHO,I IpE MAHHMAJIBHOM OTKJIOHCHHHA MHL AMEeM T=7 A

i i=% (A+D), u B3 UpABENEHHOr0 BEIIe YPaBHEHAA MOIydacM
' .1 1
n=sin (A4 D) /sm 5 4.

Eciz KaMeHb JRYIPeIOMIsAeT, KaK MH HPEJIONOKHAIE, TO MOKHO
yBHeTh 7Ba n300paKkennsd; B 9TOM ClIydae HAaj0 MPOBECTH [iBe COPHH
HaGaofeHn#, nocxefoBaTeNbHO HOMEIaa KayKoe u300pasKeHne B mMo-
OKEHNEe MUHAMAJILHOTO OTKIOHEHWA. IIOVIMHHEIM CMBICA BHIUCIA-
eMbIX 3aTeM BelMYHH o0Cy:rjaeTcs HIDKe, B Dasjgene O AByIpejomie-
HOM B KPHCTALIAX. 3/eCh e MBI MOKeM IPHHATH, YTO0 DTH BEAMIHHE
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Yron npusmst
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MUHKMAZLHOE OTKADHERHE

Pre. 58. Homorpamma Jis onpefeleHHs NOKasaTeleidl IpesoMIeHRnd,

MOCTATOYHO TOYHH, YTOGH DasIWIETh KaMHH, J@Ke HMENIHe JBY-
IpeioMIeHHTE.

MosxHO oTMETHTDH, UTO B CIydae alMa3a ¢ OPMIIMAHTOBOH orpam-
KOli H3 HEKHell CTODOHEI KaMHS CBET BHIXOQUTH He mMoiKeHd. B ofmen
cnyuae HeoO0Xo0uMo, 4robsl yroa A MesKKy ABYMA TPAaHAME ORI He
CIWIIKOM BEJMK, TaK KaK HHade OYYOK JAyded GymeT IOJHOCTHIO OT-
PasRaThCA y BTOPOi I'DAHU; € APYTOH CTOPOHE, 5TOT YroJ He JO/KEH
ObiTH CHMUIKOM MAJI, IOTOMY 4T0 Ii06as OMHEOKa B €ro OmpejeeHun
Cepbe3Ho MOBJINACT HA TOYHOCTH BRITHCIICHUS LOKA3aTelld IpeJoMile-
HusA. XoTa AuA TOYHOH pPabOTH KeMATeNbHO WCHONB30BATh HATPO-
BEHI €BeT, OHAKO JJIs JWATHOCTHUKN KAMHEH 70CTATOYHO TOYHEE BEJNH-
YHHE MOKHO IOJYIHTh, ONPEHEIAA IONOMKEHNEe KeJTOM JacTH CIEeKT-
paxnpHOrO m3obpamenusa B GexoM cBere (cM. Tamke pHC. 57).

3
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PacemorpuM opma mpumep (rpaHar):

Orcuer T (=D) 40° 4f' Orcuer Ty 261° 35
Brarem 1800 180° 0
81 35
Orcuer S 4 30
1 1
5 D 20 207 1 A 40 75 1
1 1
5 4 20 2-2- 5 A 20 2—2—

%(A—{—D) 40 23

lg sin 40°23 1,81151
!
Ig sin 2002 L 1,53492

2
lgn 0.27659
n=1,8906

Otcuerst S n T HOYTH OJMHAKOBH, IOSTOMY MBI MO)KeM OHTH yBe-
pensl, uro upHE BHOOpe TpaHedl ommOKHE He GHLIO.

BMmecTo Tabamm gorapmdiMOB MOKHO HMCHONB30BATH HOMOrpaMmy!,
nokazaHEyl Ha puc. 58. PagmanbHHe JHHAK COOTBETCTBYIOT YIJIaM
MUIHIMAJIHLHOIO OTKJIOHEHHWA, a KOCO PACHOJIOMKeHHbIe JUHHHE — yIaM
MeRIy IPaHfAMEH UPUBMEl; IJIMHA OTPe3KOB PafMAJbHLIX JUHMIL aeT
BeIMYMHY 1IOKA3aTes npedoMieHHA. Msl CKOJIb3AM B3IrIAKOM 0O
JIMHUM, COOTBETCTBYION[E HallfeHHOMY YIJIy MHHHMAJIBHOIO OTKIO-
HeHNdA, W OTMeYaeM, I'jeé OHA IepeceKaercs ¢ KPWBOH AAA yCTaHOB-
NeHHOT0 yIJia MPU3MEl; IO BTOMY HepecedeHHI0 cpasy ke oIpesessaer-
cd TOKasaTesNb IPeroMJIeHHd.

IloxasaTenn DpPeNOMIEHWA JIPATOLEHHEX KaMHell IpHBe/leHEl
B Tabamme, moMemennoil B wacte 1V.

! 9ra HOMOrpaMMa OHIIA COCTABNEHA M TOCTPOGHA ABTOPOM W ONWCAHA HM
B ypHase Mineralogical Magazine, 1906, vol. XIV, p. 192—193.
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5
Biecr
A UTpa KaMH:]

B opmoit W3 mpeARAyMKX IIaB 3TOI KHWIM 0TMEYANOCH, YTO BCEI-
7a, KOrJia CBeT HajaeT Ha HNOBEPXHOCTDH, OTHENAIYI0 OTHY CPeiy OT
Apyroi, 9acTh CBETa OTPaKaeTcs B HePBYI cpefy, a Apyrad d9acts
YXOmAT BO BTOPYIO Cpefy, IpeloMiAAch Ha rpanmue. lckiamwuennme
cocTaBlsAeT Caydali, KoTmga BTOpas cpema obiamaer Gonbimed mperoM-
AHIOmE cImocoOHOCTHI0, a Yroll MAfieHHs IPEBHIIIAeT COOTBETCTBYIO-
A yroi IOJHOr0 BHYTPEHHero oTpaskeHHsa. B cirydae rpaneHoro
KaMHs, PaccMarpmBaeMOTo B BO3AYIIHOH cpeme, YacTh CBeTa BCerha
OTpaRaeTcd, a OCTATOK IPOXoAWT B KameHb. OTHOIEeHWe KOJINYeCTBA
OTPAKEHHOr0 CBeTa K IPEIOMJIEHHOMY YacTHYHO 3aBHCHT OT yTJIa
Tmajenys, Ho INIABHEIM 00pa3soM OT NPHPOXL KaMHA: 6r0 CBETOHPeIoM-
JIeHNA H XapakTepa MOBePXHOCTH. BeaumdnHa HTOro OTHOIIEHUS OMpe-
menser 0JeCK KaMHA: deM OoJIbiie oM OTPAyKeHHOr0 CBETa, TeM fAp-
ge OJecK.

Bujendior naATh pasnmIHLIX BHIOB 0JecKa; APKOCTH KasKIOT0 W3
HEAX 3aBHCHT OT TIJAafKOCTH HOMHPOBAHHOH moBepxHocTH. OT TYCK-
JOfl MK MATOBOM, T. €. HEPOBHOM, MOBEPXHOCTH HANAIOIIUIA CBET pac-
cemBaeTcs, OTPaKasAch BO MHOTMX HANPABJIEHUAX, U HE IO OJZHOMY
¥3 Hampaplenmit He obpasyerca SpKRoro oTpakenumsa. Bee mparomes-
HhE KaMHA XOPOINO OTIHOJMPOBAHE W MMEIOT MOITOMY, IOKA IOBepX-
HOCTH COXPAHAET IMOJAEPOBRY W HUYEM He 3arpA3HeHA, 3HAYNTEIBHEIH
Omeck; ofHAKO TAKWE MATEPHWANH, Kak OGHPIO3a, HENb3d W3-32 MAT-
KOCTH OTIOJIWPOBATH IJIAJKO, BCIEACTBHE 4ero OHU BCErjla TYCKILe.

BrpenaroT ciaegyromue BHEAH OXecra:

1) anMasHbIi, XapaKTepPHH T4 anMasa;

2) CTeRAAHHHIA, KaK HA TOBEPXHOCTH HM37A0MAa pasbmro-
ro CTOKNA;

3) cMonamoii, momoGHHNI OJMecKy €MOJI; 0YeHb MOXOK Ha
HEero JKUPHHIH OJeck;

4) mepaaMyTpoBHE, KaK HA HOBEPXHOCTH JKEMUYYTa; OH
ONHYHO NUPOABIAETCA HA MOBEPXHOCTH CHANHOCTH
KPHCTATLIOB;

5) HIETKOBUCTHIA, XAPAKTEPHEIA A BOJOKHHCTHX MH-
HEPAaJIoB.

) TOJII)RO peaxKue AparoneHusie KaMHK HACTOJABKO CHIBHO OPEIOMIAIOT
“CBeT, 9T0 pfaror ajaMasHet Omeck. MHorga Berpedatorcs KpyNHEE
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K UHCTHO KYCKE KAaCCATepHTa, OIeCK KOTODHX MOKeT LOCIODATEH
¢ GueckoM anMasa. DBIecK APATONMEHHHX KaMmeif, 061afaomux IIpe-
JOMIIeHEeM cBeTa, GIM3KAM K IPEJIOMIIEHNIO B AIMa3e, HAIpPIMep GiecK
NEpKOHA, ceHa, IpaHaTa W KOPYHJA, BaHAMACT IIPOMERYTOTHOO
MECTO MMy AJAMA3HHM H CTEKIAHHLM. THOWIHEIM IPEMEPOM Mu-
HepaZa CO CTeKIAHHHIM OieckoM ABIAETCA KBapw. B oapIIHHCTBO
PATOLEHHHX KaMHeH MMeeT CTeKIAHHBIH GileCK pasJMIHON APKOCTH;
B meigoM Gonee TBepjble M CHJIbHE® MPETOMJIIONUE BHJIH obJyaganT
Gosee ApKAM GiecKoM.

Onrrueckue »PderTsl, WIBECTHHE I[ON HA3BAHHEM (Mrpa CBeray,
06yCIOBICHE OTPayKeHIEM CBETA OT JIMHEHHEIX HEORHOPOTHOCTe BHYT-
pu Kamud. IlepermBuarocTh CBeTa, MIH «romaguii ras» (mBeTHOE
doro III), BosHmKaer M3-3a HANWIWA IydIKa JNMHAH, DAPaslIeABHBIX
KaKoMy-TO OfHOMy HampaBienmio. Kcam Ha KaMeHb CMOTDeTh HOJ
IPSAMBIM YTIOM K TOMY HalPaBIEHHIO, TO BUJ(HO MOJIOCKY CBETA, Iepe-
CeRAOMYI0 ?TOT HydYoK. UeM TOHbINE JHHAH, TeM 4TeTde CBETIAA
HONOCKA. FLaMHSM ¢ (KOIIAYHHM ITa30M» HAXO IpHxaBaTh Gopmy Kabo-
IIOHA, 4 OCHOBAHHe JeNaTh NAPALIeNbHHM JJIWHe HyIKa JIUHMHA.
Dpderr HmpoABIAETCA INydImle BCEro TOTAA, KOTJA KAMOHb paccMar-
pHUBAIOT IPH CBeTe, MCXOJAMEM OT KAKOr0-TO OJHOTO MCTOTHUKA, Ha-
npumep or CoJHNA HMIH OT DIEKTPHISCKOR JaMITHL.

Kamens, aveiomyuit cobcTBeHHOe Ha3BAHEE (KOMAYMA IiIas»y,— 3TO
PasHOBHHOCTh XPE300epHIIa; JOATO0 CIATANOCH, 9TO JIHHEHAHKE
HEOHOPOJHOCTE B HeM 00yCIOBIEGHE MHOKECTBOM MHMKPOCKONHMYEC-
KUX KAaHATOB, HIYIAX HapajIelbHO OFNHOA W3 IIABHLIX oceir. Op-
Hako OBIIO YCTAHOBJIEHO, YTO BO MHOIMX IepeIMBIATHIX MEHEpajax
JMHEEAHOCTh CBA3aHA ¢ HAAMYHEM ITYIKOB HIOJBYATHX KPHCTANIOB.
B xBapue 2PderT «komadbero riasay B HEKOTOPHX CIyIaAX 00ycxonB-
JeH OPECYTCTBEEM PYTHIa, B Apyrmx — amdubora, m X0TA mpapojia
BOJOKHACTHX BRIIOYeHWi B xpuszoGepmiie, gaomumx dPPeKr «xo-
Magbero rjiasa», OCTAeTCS IOKa HEesACHOH, IO Kpaiimeir Mepe B He-
KOTOPHX CIy4asiX MO)KHO BHJ(ETh, 9TO ITO HIOJIBYATHE KPUCTAJIHL.

K «xomaunemy riazy» 6GIM3KO IDPAMHKAOT (THTPOBHIA Tiasy ¥
«COKOIUHEM raasy. O6a omu 6mam Haimensl B IOkmoit Adpuxe, m
ofa OKazadmch PA3HOBUAHOCTAMEH OKDPEeMHEHHOTO KPOKHOIATA, HO
B IIePBOM W3 HUX IEPBOHAYANBHEN roy6oi mBer mpeBPATWICA B pe-
3yILTATE OKUCICHHSA B B0JOTHCTO-3KEJTHE, a BO BTOPOM IIepBHY-
Hasg OKpacKa coxpammiach Ges (mam mournm Ges) mamemenusd. Ilepenn-
Bl CBETA BHBBAHH CyONApalledbHEM DACIONOKOHAEM BOJOKOH
oRpeMEeHHOTO aMpurboIa.

MepemmBuaaTocTs BeTpedaeTca He TONBKO B XpH3o6epmiiie M KBap-
nie. JIr060ii npocBeYnBaAIOIA MEHEPAJI € AOCTATOYHO XOPONIO BhIpasKeH-
HOHl BOJIOKHUCTO! CTPYKTYpOil mMPH COOTBETCTBYIOIIEH OTpaHKe MOKeT
obHapy:KUTH 3T0T dhdert. Tar, HIBECTHH TYPMAIHHLL C OTICTIAABHIM
5PPEKTOM «KOIIauLero riasar. IlepeluBIaTOCTH MHOTTA LPOABIAETCH
B Oepuiie, amaTHTe, JUOLCHAE M KaK B PO30BOM, TaK H B (HOJIETOBOM
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CKOHONHTe, JTH M APYyrue pPasHOBHTHOCTH IOKA3aHHE HA OBETHOM
¢oro 11I.

B mexoroprix ofpasmax KOpyH#a, ecim MX PacCMATPHBATH B Ha-
OpaBjieHdl TVIABHOM KPHUCTANLIOrPadUIecKoi OCH, BUIHO MIECTh Y3KUX
TOJIOC CBETa, PACXONAMUXCA OT IEeHTPa, WIH, YTO TO K€, TPH II0JOCKH,
mepeceralomuecs Apyr ¢ ApyroM moj yrioM 60°; kaprmma B Ijeaom
HAaOOMEHAET YCJIOBHOE M3o006paskeHUMe CHAIOHIeH 3Be3qu. Tarume KaMHU
TOIYYAIH HA3BaHMe 3Be3UATHIX KaMHEH — B JJAHHOM CJIyYae 3Be3fia-
Toro pyomHa maE 3Besxuaroro candupa. Camo sABIeHHEe HASHBAIOT
acrepusMoM (mserHoe doro 1II). Ilpmanna ero Ta e, uTo 1 mepeams-
9aTOCTH, HO 3eCh UMEITCA IYIKA THHeHHKX 06 pasoBaHuil, HAKIOHEH-
HHX JIPYT K JIpyry moj yraom npuMepro 60°. Bo MHorEx crydaax onm
OBLIH onpeielieHsl KaK UTJIH PYTHIA; B MOCIHEIHEe BPeMA B Pe3y/IbTaTe
H3yYeHHs TOHKHUX HIJ B 3BesgdaroM cangumpe ¢ ocrposa Ilpm Jlarka
(Leitmon) 6mT0 ompesesieHo, 9ro OHU HPEACTABIAIT coGoll Tu-
ragar amiomMprEa Al,TiO,. Wapenka MokHO BHeTh 1Be cHcTeMi
OPHEHTHPOBAHHKIX MIJA, H 3Be3fa Torga cocrout us 12 ayueit. Busog
0 TOM, 9TO TaKd€ MIJIB CIY;KaT HPHUMHOM acTepu3Ma B OPHPOTHOM
KOPYH[E, HOATBep:K/aeTca TeM PaKToM, 9T0 HavuHaa ¢ 1949 r. msro-
TOBIANITCA CHHTeTHYECKHe 3Be3NYATHIEe KAMHH; NPH 3ToM HoOHBAaKTCH
pumnagienns TiO, u3 TBeporo pacTBopa B «OyJXbKe» IMyTeM TEMIOBOI
06paboTKm mocle KpHCTaJu3anuu. KOpOTKEE TONCTHE WIJM, KaK B
HEKOTOPHIX CHHTETHYECKHX KaMHusAX, npoussoguMeix B OPI, nator Go-
lee MIEPOKYIO 3BE3]ly, UeM B KaMHHX KoMmanum «JImuier ¢ Goiee Ton-
KEMH HMIIaMU. ACTepH3M MOKHO TAKKe IOJYYATh, eJas Ha OCHOBa-
HHA NPO3PAYHOrO0 KaMHA I[MIMHAPAYCCKHE KETO0KH HIHM CHCTEMbI
JEHAA, & 9TO MO3BOJAET IPENHONOKHTH, YTO M I[yCThIe KAHAJEI, OC-
TaBIIMECA B KaMHe IIOcJe PacTBOPEHHS CYIMIECTBOBABIIMX PaHbINE BO-
JOKHACTHX KPHCTAJIOB, MOTYT BHI3BaTh TO jKe sBjaenue. J{ua Ham-
xyqmtero spdexta 3BesguaThM pyOumaM W caudupaMm clefyer ODpHAa-
Bars Qopmy kabomoHa, pacmojaras OCHOBaHWEe KAMHA IO IPAMBIM
YrAOM K TFIaBHOW KPHCTAJIOrPauIecKodl OoCH; WHAadYe LEHTP 3Besml
He GyAeT pacmoaaraTbes y BepIIHHE KaMHI.

Acrepuam Hame BCero BCTPed4aeTcss H JyUmie BCEro M3yd4eH B KO-
DPYHRG, HO MHOTHA HPOABIASICA M B JPYFHEX JParoleHHHX KAMHAX.
@opma 3Be3gH AOKHA OHTH, OYEBHHO, HEIIOCDEACTBEHHO CBA3AHA
¢ cEMMerpmeil KprcTadia. B HeKOTOPHX IpaHaTax, o6HajaomMux Jn-
HEHHOCTHI0, GIarompHATHOM JJIsA acTepusMa, BCJACJCTBUE KyGHIecKoi
CHMMeTDUH KpHUCTakija, 3Be3fa o0pasoBaHa JBYMsS 0OJI0CAMHI CBeTa,
IlepeceRanm;nMnc;[ ooy ODPAMBIM YIJOM; HMEKTCA TpHu HampaBlIeHHA,
PACHONOKEHHEIX IIOX HPAMHM YIIOM APYT K APYry, B KOTOPHX 3Ta
3BE3Jla BHJHA, M €CIM IPOCIEAUTH KAasKAEIA Jyd, moBOpaduHBAsA Ka-
MEHB, TO MO}KHO 3aMETHTH, YTO B HANPABIEHUAX, NePHeHIAKYIAPHEIX
TDAaHAM OKTavzpa, HTOT JyY ImepeceKaer JiBa APYTHX Jyda IOf YIIOM
120° (wnm 60°). B Hexoropsix rpanaTax BoIoKHA PacmonaraioTCd mapaj-
AeIbHO pebpaMm poMGOZOfeKasipa, MOITOMY WeTHPEXJIydeBHE 3BE3JIEL
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BYIHH B IIECTH HAIPABJICHUAX. SeJeHHl MUPKOH ¥ aKBAMAPHUH HHOT-
Ja TPOABIAIT acTepEaM OIarofaps 3aKOHOMEPHOMY DPAaCIOJNOKEHHIO
BRIIOUCHEH NepIeHIHKYIAPHO INIaBHOK KpHcTaJLTIOr pagaIecKoi ocH.
B pososoM KBapme Takske 49acTo Obipaer BHJHA IIECTHIYIeBAd
sBeana (msermoe ¢oro III).

Bramouennsa, BHsHBaomue Te 3(PPEKTH, 0 KOTOPHX ILIa N0 CHX
IOp pedb, EMEIOT MAKDPOCKONIIECKHe, a IacTO Jlaske CyGMUKPOCKOMH-
geckme pasMephl. VIHOrja BCTpewamTcs ApyrEe BRiaodeHmsa — Goxee
KPyIHBE W DejKe PacHojokeHHne. EcIm oHEH pacmonarainTca B Of-
HOM H TOM jKe HAIpPABJIEHHWH, a CBET BAJAEH B INIOCKOCTH, IEpIEHAM-
KyJAApHO# 5TOMY HANPABIEHHIO, TO BO3HMKAIOT HOOKANAHHHE BCILIII-
ku. Bileck, BH3HBaeMblil TAKAME BKIIOUCHMSAME, HASHBAEGTCA INEJIKO-
BHCTHIM, TAK KaK OH HANIOMAHAET UIPYy CBETa Ha HICIKS.

B HekoTOpHX MEHepadax OOHMYHHIE 6IECK COUETAaeTCA ¢ OmTHIEC-
KM sddexToM, obycroBieHHNM HHTeppepernmei mam mudparmmei.
TTepiaMyTpoBsiii 6iIeCK, SABIAOIMUACA THINTAKM IIPAMEPOM 3TOrO OL-
THIeCKOro 3dderTta, MOKeT MPOABIATHCA Ha INIOCKOCTAX CHAHHOCTY,
HAIpPEMep B Tomase, HO B TDAHEHOM KaMHe OH MOKeT HabIaThCA
TOJABKO B CIIydae, SCJIH TaM 3aPOKAAIOTCA TPEIIUWHE; TPeNIUHBl CIaii-
HOCTH, 3aPOsRIAIONZecs B TPAHEHOM KaMHe, Ha3HBAlOTCA TMePbAMH.

JlackoBoe romyGoe cHAH¥WeE, KOTODOe TAK IPHBJGKAeT HAC B JyH-
HOM KaMHe, BO3HIKaeT GiarogapA wATepdepeHOAN CBETA HAa Melbdai-
IFX TOHKHX IIACTOHKAX HATPOBO-KAIBINEeBOTO II0JI€BOTO MNATa, IpH-
CYTCTBYIOIIMX B IEPTHTOBEIX BPOCTKAX B MI@JOYHEIX IOJEBHIX IIIATAX
Kak (a3a, BHOABIIAA M3 TBEDPHAOrO PAcTBOPa. JTO CBOMCTBO MCUE3AET
IpH HATPEBAHWU KAMHS 710 BEHICOKOH TeMImepaTypH, IpH KOTOPOH mpo-
HACXOMUT TOMOTeHm3anusa mepTuToBHX BpoctkoB !. Takoit xe sddexr
WHOTZIA BO3HAKAET B ILIATMOKJIasax (HepHCTeprTax) H3-3a MHKDOCKO-
NOYecKUX BPOCTKOB, TaioKe o0pasyoIUXCA B pesyibTaTe pacmaja
TBEPAOTO PacTBODA. :

Vpuszanma, cssasaHEasg ¢ HETepepeENHed cBera, JIyTie BCETO
mpoaBagerca B omaie. llosToMy BonmeOHEN sddexT, cozpapmmii cia-
By 3TOMY J[paromeHHOMY KAaMHIO, YacTO HA3HBAKT OMAaJeCIeHIHei.
Ciemyer mOMHETb, 4TO PAJy/KHAA UIpa LBETOB — 9TO HpH3anud, a
TePMUH «OIAJECLEHIMs» MOKHO YHOTPeOIATH TONBKO B CIYyIae MO-
7109H0-GeI0T0 MM IepIaMyTPOBOTO CBETa, OTPAKAIMErocd OT 00bId-

1 Yprareno, sKenamomeMy Gonblle y3HATH 00 9TOM CBOMiCTBe JYHHOTO KaM-
HA, OyJeT mATepeCHO MOBHAKOMUTLCH ¢ paGoroil 9. Cnemcepa: Edmondson Spen-
cer, A contribution to a study of moonstone from Ceylon and other areas and
of the stability-relation of the alkali-feldspars, Mineralogical Magazine, 1930,
vol. XXII, p. 291—567. [CMm. ciegyromue padorsi: Kpamapenro H. K., Daso-
BHLll COCTaB, IIACTMHIATOE CTPOCHME M WPH3ANHA ILUIATHOKNA30B, Msm-so «Hay-
xosa Jlymxa», 1975. Pydeunro C. A., Heanos M. A., Pydenro C. C., Casuy-
wuti C. A., OcoGeRHOCTY MpU3aud 30HAJHHEX KAJIMHATPOBHIX IOJIeBHX HIIATOB
Cesepuoii Hapeaum, C6. «Dmauka MuUHEDAIOB M OpoGleMil THmOMOPdHE3MAn,
Uszs, Jlem, ropa. macr., JI., 1976, ¢, 84.— Hpun. ped.] ‘
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HOTO OIIajia W M3PeNKa OT HeKOTOPHX APYrHX JPATrOIEHHHX KaMHell,
TAKMX, KaK JYHHBH KaMeHb.

Oman oOpasoBajicad W3 refA KpeMHeseMa B peayibraTe HOTepH
JacTH copepsRapiIeiicss B HeM Bogs. Bce e 0H COgep:RUT mepeMeHHOe
KommgecTBo Bojsl, mHorga mo 20%. Hackoiabko MOKHO CYJHTH IO
JIAHHBIM OHTHIECKOr0 M3yUeHNs, OHAJ He WMeeT IPABAILHOH KpHCTaI-
JnYecKofl CTPYKTYpol M BemeT ce0sd Kak amMopdHoe BemrecTBO.

Panpme npegmoxarainock, 4To [0 Mepe (OPMHPOBAHAA ITOTO
«CTYTHAY B HeM BOBHHKAKT MHOTOYNCIEHHBIE TPOMIUHEI, KOTODHE 3a-
MOJMHAIOTCA 3aTeM TAKHM jKe MATephalioM ¢ MHEIM CONePKaHHeM BOMHI,
a BHAYAT, U C APYrodl OTPAKATeIBHOH CIOCOOHOCTHIO; dTH TPEM[UHEL 1
CO3JA0T IJIEHKM, BHBHIBAIOI[HE WPH3ANUI0. JTO 00bACHEHHe IMPaB/o-
mogo6HO, HO CYNIeCTBOBAHWE TAKHX TpeO[MH HAKOrZA He ObLIO
Jokasano. OmHaro HeKoTophle 00pA3NH OHAada He WPH3HDPYOT, IOKA
UX He NIOrpPy3AT B BOAY; MO-BHIUMOMY, 3TO IIPOACXOJUT IOTOMY, 4TO
OHFl IOKDHITH TPEM[AHAMU, CONEP;KAMYME TOJIBKO BO3KYX, I B OOHIY-
HBHIX YCIOBHAX CBET NONHOCTHI0 OTPAYKAETCA OT MX PA3HOOGpasHO
ODHEHTHPOBAHHBIX MOBepXHOcTeil. Horma TpemuHs HADOAHAOTCA BO-
MOf, OHM CTAHOBATCA NPOCBEYMBAION[AME H, ©CJIH OHH JOCTATOYHO
y3KWe, BOBHHKAT WHTep(epeHIHA cBeTa. 1aroil omaJl M3BeCTEH IIOJ,
Ha3BaHUeM «TUxpodamy.

Ncemenosanue 60NBIION0 KOTHIECTBA O6PA3NOB OIAaNa B PeHTTe-
HOBCHEX JydYaX IIOKa3ajo, YTO TOHKAA CTPYKTYpa OIala B Pa3IMIHOM
CTEeIeHN MPUOIIKACTCA K YIIOPATOYSHHEOMY KPUCTAIINIECKOMY CTpoe-
HAI0, MO3TOMY HEKOTOPHIe ABTODH CYMTAIOT OHAJ CKPHITOKPHCTALIH-
YeCKNM, a He aMoppHHM. Xaparkrtep judpaKkmEd PeHTreHOBCKHX Y-
9elf y omaZa TaKo#l ke, KaK y KpHCTO0AaNHTa — KPHCTRIIMIECKON
PA3HOBMIHOCTH KpeMHe3eMa, MeTacTa0HIBHOH 1pH HOPMAJLHLIX HaB-
nennu u temmeparype. OpgHa #3 BO3MOKHHX HOpPmINH 00pasoBaHud
CTPYKTYP, CIOCOOHHX BHI3HBATH W PH3ANUI0, — IIPOPACTAaHAE MaTepha-
Ja CIOAMHA ¢ pasnmgHoil packpucrasmusanueii. OgHaKO CTemeHb pas-
BUTHA TAKOH KPHCTAIINIECKON CTPYKTYpPHL O9eHb PA3JINIHa !, OT BECh-
Ma COBepIIeHHOH (B 00HYHOM oOmaje) A0 HOJHOCTHIO AMODPHOTO €O-
crogunA (dame BCero B I{BETHHX PasHOBUAHOCTAX omajna). Ilpu Goxasb-
LIOM YBGAHICHHE, JOCTATAeMOM C IOMOIIBI0 DJIEKTPOHHOTO MHKPOCKO-
Ha, BEJHO, 4TO 0JaropOJHHIL ONaJ COCTOMT M3 CPEePHICCKHX UACTHIY
amopduoro xpemuesema (1700—3500 A B gmamerpe), HMEIOMUX TaK0e
YHOpAMOUeHHOe 00beMHOe PACHOTOKeHHe, YTO OHH CO3JAI0T Tpex-
MePHYI AUQPAKIHOHHYIO PEeHIeTKy 2, KOTOPad M [aeT XapaKTepHY
wpusanumio. llpm MeHee mpaBUIBHOM PACHONOMKEHMM YaCTHL, BO3HH-
KalT TOJbKO MONOYHLIE IEpeJHBHL CBETA.

Y J. B. Jones, J. V. Sanders, E. R. Segnit, Structure of opal, Nature,
1964 vol. 204, p. 990—991.
. 2 P. J. Darragh, J. V. Sanders, The origin of colour in opal, Australian
Gemmologist, 1965, vol. 46, p. 9—12.
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_ 6
JBynpesomMmiaenne

OnrmvecKne fABJIGHMH, XapaKTepPHHE IIA MHOTMX JparoleHHEX
KaMHel, OCJO/KHAITCA CBOMCTBOM 9THX KaMHeH pacmenaaTh Iyd
CBeTa Ha fiBa Jyda, WMeIiue B o0meM ciIydae Pa3IndHEe XapaKTe-
prcrukd. B Bacrosmeii riaBe ME 00Cy/{EM IIPHPOAY 3TOFO ABJIEHHA —
TAK HAZHBAGMOTQ JABYHPONOMIECHHA — W METOAH €ro 00HADY:KeHH.

Vike B 1669 r. garckuit yaenwnii Baproimu saMeTni, 4TO HIACTHH-
KA Ip03padiHoro MHHEpajia, KOTOPHA B TO BpeMa TOJBKO HEJaBHO
cTaNu NpuBosurh #3 McIaHmmm M mOITOMY HABBAJIM UCIAHICKHM
UOATOM, 00Ja1al0T 3aMedaTe/bHEM CBOWCTBOM [AaBaTh ABOWHEE W300-
paskeHHA OAMBKUX K HAM NPEMETOB, €CJIH CMOTPeTh Ha STH IpeIMeTH
ckBo3b mwiractuHKU. Ilocienymomee m3ydeHHe moxasaio, YTO MHOTHE
KPHCTALIAYECKHe MaTePHANH SABIAAITCA [BYNPEIOMIAIOIIAMA, HO U3
BCEX PACIPOCTPAHEHHHX MHHEPANOB TOABKO B KalbmuTe (TOYHOEe Ha-
3BaHHE I'PYOIE BEMECTB, K KOTOPOH OTHOCHTCHA M MCIAHMCKUN TIMAT)
5TO ABIEHZHEe HACTOJBLKO SIPKO BHPAKEHO, YTO €r¢ MOKHO BHJETH He-
BOODY:KeHHHM riasoM. Haymeecs paccrosnde MeXAy AByMA u300-
POKEHUAME, CO3LABACMEIMY BHIPE3aHHOK WIHM BHIKOIOTOH B II060M
HaIOpaRJeHUN IJACTHHKON, 3aBHCHT OT €e TOMIMAHEL. DONbmoN Kycox
MCI3HACKOro Imara ToXmuHod no 60 cm, BhicraBienunii B ['ajepee
MEHepaJoB Dpuranckore Myses eCTECTBEHHON WCTOPHMH, HAET TAKOO
paccrofgEMe MeXAy H300pa)KeHHAMH, KOTOpOe CJAeXyeT, BepPOATHO,
CYHTATL YHHKAJIBHEIM. '

XOoTa HE OIHH H3 JPAroNeHHHX KaMHEH He MOKeT COCTA3ATHCH ¢
KaJIbIIUTOM B STOM OTHOIUEHHM, BCE-TAKH ABYIPEIOMJICHHE Y HEKOTO-
PHX E3 HEX JIOCTATOTHO BeJIMKO B o6Hapy:KEBaetca Gea ocoboro Tpyna.
B cayuae pacernoii orpaBEKE Ha IPOTHBOMONOKHEE peGpa KaMHA HANO
IOCMOTpPeTh Yepe3 TabaEUKy (BEpPXHIOW TPaHb), M TOrKA yAAETCA YBHA-
JeTh WX yjBoeHHUe. [{Bynmpedomiende B CleHe TaK BeIMKO, 3 UMEHHO
0,120, 9ro ynBoenne peGep BEIHO HEBOOPY:KeHHHIM Iia3oM. B onmsu-
He (pmc. 59), NUPKOHEe M BIHAOTE KajKymeecs pasABoeHHe pebep Jer-
KO 00HADYIKHBACTCA ¢ MOMOHIbI0 OGErTHOMN JEH3H. ONETHHHA rias Mo-
JKET 3aMeTHTDH 3TO sIBIeHHE JaKe B CIyuae TAKAX BEMECTB, KAK KBapIl,
KOTOpHH mMmeer HeGonblmoe gpynpeiomuenue. Cregyer, oiHaKo, MoM-
HHATH, 9TO BO BCeX TaKHX KaMHAX B OHpeJeJeHHHX HAODABICHAAX [BY-
TUpeNOMJIeHAe OTCYTCTBYeT, W BEJIMYMHA ABYNPEIOMICHHA MeEHAeTCH
B 3aBHCHMOCTH OT HAIIPABJCHUA B KPHCTAILIE OT HYJS H0 MAKCAMAJb-
HOM 1A faHEOro Kamua. OIHT ¢ MIACTHHKON W3 WCTAHACKOrO LImATa
HMOKA3HBAET, UTO IIPOXOJIAINMUE YePes Hee JydH 00JIafaoT CBOACTBAMY,
OTAMIAIOMMUMUACHK OT CBoiicTB oOmrgHoro csera. Ilomoskue csepxy BToO-
Py INIACTUHKY, MGl YBHIUM yiHe ABe HAaPH H300pa)KeHHi, HO Temeps,
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B obmeM cayuae, SPKOCTH H306pakennit He 6yaeT, Rak B NPefLAYIeM
ciIydae, ofHHAKOBOA. Eciam Bropyo IJIacTHHKY II0BOPA4YMBATH HO OT-
HOUIEHMIO K DEPBOii, TBa M300paskeHHs (HO OfHOMY H3 Raykgof maphi)
ACUe3HYyT, a4 OPU IOBOPOTe eme Ha NPAMOK Yrod WCIeSHYT ApyTue
[ABa M300paKEHNA; HA MOJOBHHE YINAa MEKAY STHMH IOJOKeHHAMH
BCe W300paKeHNsA MMEIOT OUHAKOBYIO APKOCTh. JTH H3MEHEHUsS MH-
TEHCHBHOCTH YKA3HBAKT Ha TO, ITO K&K W3 Jydell, BLIXOAAMUX
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Puc. 59. Kamxymeecs ygsoerme peGep B OIMBHHe (XPH30JIHTE) OPH HabIIONSHAN
gepes Tabam4Ky (BepPXHIO TpaHBb).

W3 IePBOH ILIACTHHKH, KaK IOBOPAT, CTAHOBHTCH IIOCKOUMOIAPUB0-
BAHHEIM, WIH, KOPOdYe, II0JAPU30BAHHEIM.

OcHOBH COBpEeMeHHOI Teopuu cBeTa Gbuin 3aoskeHH eme 3 XVII 5.
Xpucruanom I'witrescom. Coriiaceo ero Teopmm, CBeT HPEACTABIAET
cofoii pesyanTaT BOMHOBHIX KojdeGammit (puc. 60) B adupe — cpe-
7e, 3aHAMAIOMEN Bce MPOCTPAHCTBO, HO3aBACAMO OT TOT0, HMEETCA TaMm
MaTepuA WIM HeT, W mepejanimedl sTH KOJMeGAHHA CO CKOPOCTHIO, KO-
TOpas 3AaBUCHT OT MaTepWu, OKa3aBIIeiics Ha OYTH ABIKEHHS BOIH.
Hpegnonosenne 0 Takod cpeme GvI0 BBeleHO NSt 00BACHERWA NMpM-
POAH cBEeTa, HO PEajbHO 9TOH CPeJH He cymecTByeT. BoaHoBhe kKo-
aebaHmA MOJOOHE TeM BOJNHAM, KOTODHE BO3HHKAKT HA CIOKOHHOH
NOBEPXHOCTH BOJH, BO3MYIIEHHON OPOMEHHEIM B Hee KamueM. Bomms
pacxomATea OT 0Yara BOBMYMIEHHA, HO XOTA W KaJKETCH, YTO BOIHLL
HepeMemaTed, peajbHEe YaCTHLIE BOAB IPOCTO ABIIKYTCA BBEPX
W BHH3 M COBCEM HEe MePeMemaioTcs B HAOPABICHWM DAcCIPOCTpaHe-
Hua BonH. Eciam MBI BooOpasmM, 9TO TaKWe KoXe0aHWA TPOHCXONAT
B 1060if IIOCKOCTH, NMEepPIeHAUKYIAPHOE Jydy (a He TOILKO B ro-
PH30HTANBHON), ME IOJyYAM HEKOTOPOE IPefCcTaBlieHne O IPAPOJe
o6sraHoro ceta. Ho mpoiifa dUepes IIACTHHKY HCJIAHACKOTO MIIATa,
CBeT KoxeGJeTcA yyke He BO BCCX HANPABIEHMAX; KaK[Hi M3 JBYX
Tydeit KoxeGmeTcs mApadieNbHO KAROM-TO ompe/eleHHOl ITOCKOCTH,
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W 9TH Be IJIOCKOCTH PACIOJIAraloTCA HOJ MPSAMBIM yIIOM OfHa K APy~
roii. BomHm cBera PasiWYHOrO I[BETA Pa3AMIanTCA 1O JIHie, T. €.
110 yABoeHHOMY paccTosHuio bb (puc. 60) Meskay AByMA MAKCHMyMaMH,
a_CKOpOCTH, MOCTOAHAAA B KK/ JaHHOMA cpejie, MPOTOPIMONAILHA

o
- f //:\
i

Pnc. 60. BousoBne xoxeGanns,

JUIAHe BOXHH. VINTeHCHBHOCTH CBETa M3MEHAETCH KAK KBAZpAT aMll-
JRTYH 5Toif BOMHEI, T. €. BEICOTH ab ee MAaKCHMyMa OTHOCHTEILHO
Cpefuero ypoBHA.

PaceMOTpHEM Tenepb, 9To MPOMCXOMAT ¢ BOJIHOM, KOTJA OHA Iajaer
HA TUTOCKYI0 IOBePXHOCTH, OTASIAIONYIO CPey, B KOTOPOH pacmpoct-
pamsercs BoMHa, oT Apyroi cpemst. Ha pue. 61 mokasam paspea SS

Ja

Puc. 61. OrpaskeBEdHe W IpeJOMIEHNE BOJHEL,

gepes 5Ty IOCKOCTH, W (POHT BOIHEL, YACTH KOTOPOTO WpeJCTaBIena
nurmeit AB; AC mw BD — nopmanu 9Toi BOJHH B Toykax A m B.
Hpopomxerne muana DB mepecekaeTca ¢ MIOCKOCTHIO B TOUKe E.
Torga yron BAE — yron magenusa i. llociae Toro xax ¢ponT BOJNHA
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HOCTHT'HET MOBePXHOCTH pasfena B Touke A, oH Gymer IpooKAaTh
JBUTAThCH, U Yepe3 HEKOTOPHIA HPOMEKYTOK BDPEMeHH, 3aBHCSIUE OT
CKOPOCTH U B TIepBoil cpefe, 3TOT PPOHT Ha yIacTke B moiijer 1o mo-
sepxuoctr B Touke E. Taxum oGpasom, Benmdmna orpesra BE mpo-
IOPIMOHANHHA CKOPOCTH V; IOCKOJBKY MOKHO BHOpDAaTh TaKoe IIO-
JoyReHDe Toukm B, urto orpesor BE Gyxer mpoiifieH 3a eJHHELY Bpe-
MeHH, MOJKHO CUATATH DTOT OTPe30K PaBHHM cKopoctm: BE=v. B To
BpeMsA, Korxa QpoHT jBmkercd ot B K E, GpoHT oTpasKeHHO#A BOIHEL
npoxomur ot A k F, rne AF=v=BE, u FE — ¢pour orpaskeHHOMX
BosHbL. EiTo IOoskeHne ompee/isercs KacaTeJbHOH, IPOBEAeHHoi 13
rouxu E K oxkpyskmoctm pagmyca v ¢ ueHtpoM B A. Jlumma AF upo-
momkaercsa K G; EH — sopvans (mepuengukyiap) k EF. Ilockoxsky
tpeyronvauku AFE g ABE paBHH Mexxy co6oif, yroi oTpaKeHHA
FEA pasen yray nagenus BAE.

Myecrs cropocets Bo BTopoil cpese pasra v'. Torpa B To BpeMs, mo-
ka B nsmwrerca k E, A nepememaercsi Bo BTOPoil cpefe K HEKOTOPOX
toure J, Tak uro AJ=v’, W HOBHl PPOHT BOJIHHL JaeTCA KACATENbHOH
EJ ¥ OKpy)RHOCTH, ommcamHoit ma Touxku A pagmycom v'. Jlummsa 4J,
npopolsxennas ¥ K,— HopMais BOXHH (B Touxe J), a mapamIelbHas
eit tuaus EL — cootBercTByomaa mopMais B Touke K. Torma AES —
yrox mpexomuennsa. Ilomytaem AF=AE sini mw AJ=AE sinr,
CIeOBATeNBHO, U’ Sini=wvsinr, Wi, NOCKOIBRY vn=70v'n',
n sin i=n’ sin r, T. e. 3akon Cmemrmyca — [lexapra.

IperoMasacs B KpUCTAaiie, He OTHOCALIEMCA K KyOMYeCKOM CHH-
TOHUM, HEIMOJAPA30BAHHAI JIyI B 00meM claydae pacHemisaercs, Kak
3TO OHHCAHO [IA MCIAHACKOTO INIara, HA [JBa JyUa, KOKIABA 3 KOTO-
PHX OKa3HBaeTcA WIOCKOHmoXApu3oBanHuM. [Ipu BHEMarTejsbHOM Ha-
GJI0JeHNH MOMKHO YBUAETH, WTO B MCIABACKOM INIaTe OTUH U3 ABYX
aydeit momummserca sakony Cuennmyca — [lexapTa; yriasl majeHuA
1 TPEeoMJICHNA CBA3AHEl HOCTOSHHBIM IIOKA3aTeIeM MPeIOMIeHNs, Be-
JMYAHA KOTOPOrO HE 3ABUCHT OT TOT0 HAUpaBlIeHHA, B KOTOPOM IIyd
HpPOXOIUT Uepe3 KpPHCTALIMICCKYI CTPYKTYpy. llosTomMy Tako:r iyw
HAa3HBACTCA O0OMKHOGCHHBIM. AYWOM, W Oro IOCTOAHHLIA ITOKa3aTeldsb
npesoMIenus ofo3Havaerca cuMBoIOM (o). Jipyroit xyu Beser cebn
WHade M HA3LIBACTCH HE0OBIKHOBCHHBLM, er0 CKOPOCTh MEHAeTCHd C ’3-
MeHeHWeM HAIpPaBICHHSA ero HyTH Jepes KPUCTALIAYECKYI0 CTPYK-
Typy, H moKas3aTeb IPEIOMICHHs MEHAETCSA OT BEJIWIHHH, PABHOL O,
JI0 IpefebHO BeIMInHH &(€), KOTOpasd B PA3HEIX BemecTBax OniBaer
mubo Goxpmie, mubo MeHbine, 4eM o. JlanpmMep, B KBapie mis Harpo-
Boro cmera o=1,544, £=1,553; B rampmure ©=1,658, e=1,486.
Kpncrapier, B KOTOpHX 0OBKHOBEHHHIH Jyd pacnpocTpanserca GHCT-
pee Beex JPYTAX BO3MYIIEHMI, HA3HBAITCA OUTHYECKU NOA0KNCUMENb-
HuLMu (HampEMep, KBapif), TOTJAAa Kak, HANPHMED, KPHCTAJLIH Kab-
OHUTa, B KOTOPOM OOGHIKHOBOHHHIA JIyY WET Me[JIeHHO, HA3LIBAIOTCA
ompuyamenvrbtimi. BaHO 3aIOMHHETH, 9T0 B OTPHIATENBHHX KpPH-
Crajnax > >¢, B IONOMKHTEIBLHHX 0 <&.
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Takue OOTEYECKHEE CBOMCTBA XAPaKTePHH TOABKO JJA BEHIECTB,
KPHCTAIIE3YION{AXCA B TETPArOHANBHOW, I'eKCaroHANbHOE M TPUro-
HadbHOM cmuroEmax. HKpome Toro, o6Hapy:;KeHO, YTO B 9THX BemeCT-
BAX HMEeTCA ORHO HampapieHue (IapajielbHOe IJIABHOH OCH CHM-
METDPHE), II0 KOTOPOMY CBeT HPOXORHUT Ge3 ABYIpPeTOMICHHA. JTO Ha-
NpaBIeHAe — ONMUYECKAs 0cb; KPICTAJLIE, OTHOCAMAECA K 9THM CHH-
FOHEAM, OnMuuecky 00noocHw. Ecim cBeT HampaBlieH IapajlileJbHO
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Prc. 62. Cedennma BOJHOBHX IOBEPXHOCTeH MONOMKATEALHOT0 W OTPHIATEILHOrO
: OJHOOCHHX KPHCTRIIOB,

ONITHYECKOR OCH, OH PACHPOCTPAHAETCS €O CKOpOcThiO /@, mpm aToM
KolieGaHWs IPOECXOAAT HOJ HPAMEIM YITIOM K OOTHYECKOM OCH; eCid
K@ CBeT IPOXONAT 4epes KPHCTANI B J0OOM APYyroM HanpaBJICHUH,
ckopocmb 3asucum om HanpasieHus koaebanuli. Ecam xonebanna u B
9TOM CIydae MPOMCXONAT HOJ HPAMEM YIIOM K OOTHIECKOH OCH, CKO-
pocTh ocTaercs pasHoil 1/@ m BO3MymIeEHe PacOpOCTPAHAETCS B BHJE
OGBIKHOBEHHOIrO JIy4a; OfHAKO ecld KoJe(GaHWda HPOHCXOAAT B IIOC-
KOCTH, DpPOXOAAME dYepe3 ONTMYECKYIO OCh (B IIABHON IIOCKOCTH),
TO BO3MYIIEHHE PACOPOCTPAHAETCS B BHAe HEOOKHKHOBEHHOTO Jyda
co cropocreio 1/e’, rme & — BeanmunmHA IOKAa3aTeNs NPETOMIEHMs
HeoOHKHOBEHHOTO Jy9a, MPOMEKYTOUHAA MEKAY @ H HpPefelbHbIM
3HAUCHHEM €. JTA NpefelbHAas BelIWIWHA JOCTATAeTCSA TOTAA, KOrma
BO3MYIIEHAe PacIPOCTPAHACTCH IOJ HPAMEIM YIIOM K HANPABIEHIUIO
OOTHYECKOll ocH, a KoXeGaHHAS ITPOUCXOAST HMApPalefbHOo dTOMY Ha-
ppaBiennio. Takum 06pa3oM, eCIH MH IIPEANOIOKAIH, ITO CBET McC-
XOJAT W3 HEKOTOPOil TOUYKH BHYTDH OJ{HOOCHOTO KPHCTAla, TO CIy-
cTA eMUHKIY BPEMeHE OOLIKHOBEHHHI Jyd JOCTHIHET HOBEPXHOCTH
chepu pagmycoM 1/w, a HEOOHKHOBEHHEIA JIyd 8a 9TO JKe BpeMsA J0-
CTUTHET IoBepxXHocTA (urypsr, KoTopasg IpefcTaBiIdeT cofoil »mrum-
comjt Bpamesus ¢ noxyocamu i/e, 1/e m 1/ (pme. 62). 1 xBe 1o-
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BEDXHOCTH, B3ATHE BMecTe, 00PasyiT 604HOSYI0 NOBEPTHOCMYL 00HO-
0CHO020 Kpucmaiig. B TONOKATETbHEX KPHCTALIAX cdepa sarIOgaET
B cefe 3IIMMCONT, TAK Kak OOHKHOBeHHEHIA Jyd BCerja pacmpocTpa-
HfeTca GuicTpee, UeM HEOGHKHOBEHHEIA; B OTPHIATEABHHX KPHCTAT-
1ax saammcomy copepskmt B cefe cdepy.
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Puc. 63. CxeMa, DOKASKBAIOMAA Pa3IIINe MESKNY BOJIHOBOM W Iy9eBOil CKOPOCTHIO
B [BYLPEJIOMIAIOMEH cpeje.

To, 910 $POHT HEOOHKHOBEHHOH BOIHH HMEeT $opMy SIINICOR-
7ia, BHOCHT B OLTHYECKOE HMCCJIE[0BAHAE [BYIPEIOMIAIUX BEmecTB
TAKIEe OCIOIKHEHHS, KOTODHE He BCTPEYAloTcs, ecid HaGiiofeHus or-
paHMYeHE OHOMPeJOMIISIOIUME CpPefaMu. CoriacHO BOJHOBOHE Teo-
pEHE, CKOPOCTH BOXHOBOTO $poHTa 06parTHO MPONOPIUOHANLHA HOKA-
3aTeJI0 IpeJIOMIeHMsI TOd Cpeisi, Wepe3 KOTOPY OH IpPOXOJHT, A
5Ta CKOPOCTH U3MEPAETCA BIOJb HOPMAJIW K BOJIHE. Ilia cepmaeckoro
BOJTHOBOTO (POHTA HOPMANH COBIAfaeT C WAmpaBleHHeM Jyda, Tak
YTO CKOPOCTH JIyda ¥ BONHAL OJMHAKOBH, HO A DILIMICOUAAILHOTO
BoMHOBOTO (poHTa (puCc. 63) HOpMaum He COBIAAAIOT € HANpaBJe-
HUAMH Jydedl, KpOMe TeX CIyd9aeB, KOIJA Iy MAET BLONb ONTITC-
CKOI 0CH MM HOJ IPAMEIM yIJIOM K Hei.

Urofk CHPABATBCA C STHME TPYHOCTAMHE, B KPHCTATIOONTHKE
MCHONB3YIOTCA PA3INYHEEe CXeMaTHIecKHo m300paskeHnss, H CaMoe
HOTe3Hoe W3 HUX — DTO WHOUKAMPUCE, TIOHATAE O KOTOPOH BBEJEHO
®ueraepom 1. OfHOOCHAS MHUKATPHECA — SJLIAICON BPAMEHASA, 10~

% Lazarus_ Fletcher, The optical indicatrix and the transmission of light
in crystals, Mi neralogical Magazine, 1891, vol. IX, p. 278—388.



80 J pazoyennne Kanny

CTPOGHHHH HA 0CAX, RPAMO NPONOPYUOHAAbHbL SHAUCHUAM TOKA3a-
Tele NpeNoMIeHES ®, ©, € (pmc. 64). Hockoabry aTa (erypaumc-
HOXB3yeTCA A TpauuecKoro BHPAKEHAA ONTHICCKAX CBOUCTB
KpHCTAJa, ee Haj0 MOMEmaTh HAa PHCYHKAX BHyTPI n300parKeHns
KpHCTAlIa B COOTBETCTBHH C €r0 CHMMETDHE; 0Chb BPAIeHUA DL
COMJIa HPH HTOM FOIUKHA COBIAAATH G eMBCTBEHHOM 0CHI0 CHMMETpPHU
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Pmc. 64. Wmgmxarpmca mo- Puc. 65. Tlonoxenme wHIH-
JOKUTENBHOTO  OJHOOCHOTO KaTPUCH BHYTPH KPHCTAINA

KPHUCTAIAA. KBapIa,

xpumeramna (puc. 65). Heobxonumo, ogHaro, TBEPAO YCBOUTH, UTO ITa
gacTHAsg IOBEPXHOCTH MMEET TOJBKO CXeMarHdecKoe 3HAaYeHHe U He
B3006pasKaeT HUIEro PeabHOro, Kak M «HeoOHKHOBeHHAS) YacTh BOJ-
HOBOW moBepxHOCTH. VHimKarpuca MCmONB3yeTcs NIA TOro, 9YTOOH
AATh TONHYI0 KOMMIECTBEHHYIO HHPOPMANMIO 0 MPeJOMIAIONHAX CBOI-
¢rBax mMmobo#l wacTu Kpmeralia. Kemm, mampumep, B3sTH 0asalbHOe
cedeHMe KpHCTamia (mop NPAMBIM YIIOM K OnTHYecKoil ocm), To co-
OTBETCTBYIONIEe ceueHHe Yepe3 NEHTD MHAWKATPHCH Gymer mpemcras-
&ATh coboit KPYr pajdmyca ® W yKaKeT HA TO, 9TO TAKOE CEYeHHe Kpu-
€Tajla He MMeeT ABYNpPENOMIEHUA M 4TO CBET HPOXOJHT Yepe3 Hero
HepHeHJAKYJAAPHO, Kak enmucrTBeHHHA Jyu. Cevemme Kpmcraina B
moboM JIpyroM HampaBieHHH JACT SJIMOTHYECKHR CJeR WHAHKAT-
PHCH B YK)KeT, 4TO BCe TaKWe CeIeHHA ABJIAKTCI JBYIPEIOMIAI0-
mpMd. Boapman um Manas IONyocH STOr0 HIIANTHYECKOTO CeTeHHA
7alOT TOKA3aTeln NPEeNoMIeHMA ¥ HANPaBIeHHA KojaebaHmil ABYX
BOJNH, PACHDPOCTPAHAIOMEXCH HOPMAABHO K JaHHOMY CeYeHHIO.
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WaguraTpuey MOKHO MCOONB30BATH M A CPABHUTEIBHO MPOCTO-
ro ONMCAHHAA ONTHIECKHX CBOHUCTB KPHUCTAJIIOB, OTHOCAMMXCA K POM-
6MuecKoil, MOHOKIMHHOM M TPHKINHAOH CHETOHIAM. 3/1eCh II0JIOKReHIE
ropasgo CIO;KHee, M OOBKHOBeHHOro iyua Her. Opun nagalomui
Ny90K pacnagaercd, B ofmeM clIydae, Ha JBa NIOCKOIOIAPU3OBAH-
HbIX IIPEJOMJICHHHX HyuKa, TAK jKe KaK M B OJHOOCHBIX KPUCTaJIax,
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Puc. 66. Wmmurarpuca nBy- Puc. 67. Kpyrosne ceueHNsA
OCHOTO KpPHCTAJAA. IBYOCHOH HHFUKATPUCH.

HO KK 13 HEHX HIET 3aTeM CO CKOPOCTHI0, M3MEHAOMelca B 3aBH-
CHMOCTH OT ¢BOEro HANPABIEGHHsA B CTPYKType KpHcradia. B rampoMm
KOHKDETHOM CIiydae ABa IOKa3aTelsd NpeTOMJICHHA HAXOHATCA B MH-
TepBajie MEKAY JBYMS HpeJeJbHEIMHI A JAaHHOrO BemecTBa 3Ha-
wennsvn: o (Np) (AamvemboImit  HOKasaTedb OPETOMICHHA) K
v (Ng) (mamboxbuee snauenne) . Hanpapnerusa woneGauuil s sTHX
JBYX DKCTPeMAaJbHEIX BeJNWYHH BCerpa o0pasylT MemRay coboit mps-
Mol yroi, a WHAMKATPHUCA LIPEACTaBJIAeT co0OMl JILIMUCOMT, HOCTPO-
eHHEI Ha Tpex mepasunx ocax 0X, OY, OZ (puc. 66), rae OX m OZ
IPONOPIUORANBHS COOTBETCTBeHHO o I v, a OY — [, mpoMe:xyTod-
HOMY 3HAUGHUI0 IOKA3aTeld IpPeIOMIeHHs, COOTBETCTBYIONEMY KO-
nebanmaM, HopMadbHmM K mirockoctn XOZ. Kaw m pamsme, pas-
JIMIHEIE Ce9eHMA WHAMKATPUCH NAOT WHPOPMANWIO O JABYMpexoMIie-
AU COOTBETCTBYIOMEX cedenuii Kpucramna. Humwaroro riaassoro
KPYTOBOTO CEUYeHHs HET, HO CYMECTBYOT /Ba KDYrOBHX Ce4eHHs
(pme. 67) ¢ pagmycom P, mepecexaromuxcs mo ymumu OY u opmHa-
KoBo Harkiaomemmerx K OX (m ® OZ). 9to TOKasmBaer, 9YT0 B KpH-
cramie Temeph WMEIOTCA 7iBa HANPABIeHHA (HOPMAXbHHX K STHM

1 B copercxoit mmreparype HOMB3YIOTCHA QpaEmyscKEMH o6o3HATCHIAMM:
Np (amu np), Ng(ng) u Nm(np), re p — MAJbId (petit), g — Gompmoit (grand),
m — cpepuui (moyen).— [Ipunm. ped. ‘
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KPYTOBHM CcedeHmAM), IO KOTODHIM CBeT pACTpocTpaHAercs 6es ABy-
npexomiends. QcTpuit yroX MeRAY ABYMA HOPMAJXAME — 3TO YIokd
- MemJy omrmueckmME ocamu (oH obosHauwaerca 2V); TaxkmM o6pasom,
KPHCTAJNJIH, OTHOCAMMECA K HTHM CHHTOHHAM, ONTHICCKH JBYOCHSBI.
910 TpeTbs W3 Tpex KaTeropuii, IO KOTOPHM TIPYHNNHPYIOTCA BCE
KPHCTAIIE B COOTBETCTBAN C XaPaKTePOM CBOEX ONTHYECKHX CBOHCTB:

HzorponnaEie OE00CHEE JByocHEIE

Ky6nuecrad TerparosajabHasa PomGnueckad
T'ekcaronanpHas MomoriInHEHAA
TpurosaibEad TprrinEAAA

Cpee ABYOCHHX KPHCTAILIOB, IO AHAJOTHN C OFHOOCHEIMR, TAK/Ke
PasINYanT KpPHECTALIH IONOMKHUTEJAbHHE ¥ oTpumaredpmsie. Hcin
p—a, 10 B mpegere OY =0X m MEAUKATPHCA CTAHOBUTCA JJLIHICOM-
7OM BpAINEHHA, COOTBETCTBYIOMUM IIOJOKATENBHOMY OJHOOCHOMY
KPHCTAJLIY; eclH ke P—y, To B 9ToM mpeneasHoM ciydae OY =0Z
I MHITKATPECA COOTBETCTBYET OTPUIIATEIbHOMY OHOOCHOMY KPHCTaN-
xy. IlosToMy Te mBYOCHEIE KPHCTAJLIH, I KOTOPHX (y—P)>(f—o),
HASKHBAOTCA MOJOKATEIBHEIMHE, a Te, 1aA Kotopux (y—p)<<(P—a),—
OTpHIaTeILHKME. XapakTepHHe 3sHawemmsa A Tomasa: a=1,630,
p=1,631, y=1,638 (omTWuecK:m NOJOKATCNBHEIA); [JIA HMAKOTA:
a=1,733, p=1,755, y=1,768 (ourmuecku orTpmmarTensHEHI). (3HAK
[(BYIIDEOMICHHAS APATONEHHKX KaMmmedl cM.B TaGamme B wacTm 1V.)

JIByocHY0 WHEUKATPUCY HAA0, KOHEUHO, IIPEICTABIATH BHYTDH
KpHCTAJLIA, COBUAJAMEH ¢ OCAME CHMMETPHH KPHCTAJIa, HO B KpH-
CTANIaX HU3KOM CHMMOTPHA HET NPUHIANHAJIGHHX OIPAHMYCHHH,
CaMa MHIEKATDPHCA BCEJA XaPAKTEPH3Yercs «POMOMIECKOH CHMMET-
pmeity, obmajas Tpems ocAMA 2-To mopAaka B Hampasiesmax OX,
0Y, OZ — ma mepecedeHHAX TpeX IIOCKocTeld cmvmerpmm. B wpm-
CTANIaX POMOMYECKOH CHHTOHMH 3TH TPH OCH NOKHH HATH Hapaj-
JeJLHO TPeM KPHCTALIOrpaduIecKmM ocaM a, b, ¢, XOTA COOTBETCT-
BHEe BeJWUHH 37ech He ofasarenbHo. OnTHYecKHe 0CH, MMEIOMAO 0N~
HAKOBHIH HAKJIOH IO o0e CTOpPOHH ONHOH W3 JBOHUHHIX oceidl, Kak
TpaBUiO, He NePUEHAUKYIAPHB TPAHAM KPHCTALIa. B MOHOKIMHHEIX
KpHCTAJIaX eUACTBeHHOe TpeGoBaHMe, HAKIAAHIBAGMOe CHMMETPHEH,
BaKAI0OYAETCA B TOM, 4TO KpUCTadorpaduueckas ocs b JoKHA COB-
najaTs ¢ ogHoll m3 oceii OX, OY, OZ, a B TpARJIMHHEEIX KPHCTALIAX
OPHCHTHDOBKA HHAWKATPHCH He MOZIUHAETCA TPeGOBAHMAM CHUM-
MeTpHH. ‘

Tenepb Mo;xH0 Gonee HogpoOHO 00BACHAUTH, ITO MPOMCXOANT, KOT-
[a KaMmeHb moMmemaioT Ha pedpaxrtomerp. Horga rkamens moBopagm-
BAIOT Ha 3ToM mpubope, IpefeIbHoe (KPUTHIECKO) HANDPABACHUE AYid,
COBIIAZIAIONIEE C ILIOCKOCTHIO I'PAHM, BCETHEA OKA3HBACTCH IOJ TPAMBIM
yIioM K HOpMaiu K »roil rpamm. llosToMy mMHTEpBaT MesRmy nokasa-
MeAIMY. NPesOMACHIUS, YCTAHABAMBAEMEI II0 ABWKYMIEMCHS TEHAM,
COOTBETCTBYET AUANA30Hy m3MeHenms QopMsl ceMeiicTBa cedeHmi uH-
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JMKaTPHCH, TPOXOAMIAX Yepe3 LEeHTP U CofepRamux B cebe HOpMATb
K fanHod rpamd. [IpuBemeM HIA HOACHEHHS HECKOIBKO IPHMEpPOB.
HauneM ¢ 0fH00CHOr0 KPUCTANIA M MPETHOIOAAM, 9T0 €ro TabaudKa
PaCHoNoKeHa HAPAJIIeIbHO IJIaBHOM INIOCKOCTH M Cofep:RuT B cee,
TaKEM 06pasoM, HADPaBJIeHNe ONTHYECKOM ocH (IPHMEPOM MOIKET CJIy-
JKUTH KpHCTALI TypManumpa). CeMefiCTBO cedennil, mpoXogAmux depes
HopManb ON (pumc. 68), comep:RuUT PUIypH, MeHAOmMHecH OT OKpPYik-
HOCTH ¢ PafuycoM ® (KOTHa CBET OPOXOLAT IapalliielbHO ONTHIECKOM
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Puc. 68. IlonokeHne WHAAKATPHUCH Puc. 69. OpsoocHaa mHAMKATpHCA
IIpH N3MePeHRNH NOKa3aTeld MPeaoM- B KOCOM IIOJIO3KEHHMU Ha pedparTo-
JleHAA Ha pedpakroMeTpe B TiaBHOH Merpe.

NI0CKOCTA QAHOOCHOr0 KPUCTAJJIA.

0CH) 710 BJLINIICA C MOJYOCAME ® X € ¥ PajHyCcoM IPOMERYTOYHOH Be-
amaunn &' . CiaegoBaTenabHO, OfHA TeHb 0CTAGTCA HEMOJBMKHOHN y 3Ha-
YeHHA (), BTOPAA ke IOCTEIeHHO CMEMmaeTcs [0 LpegelbHOI0 3HATe-
HEA €, a 3aTeM Bo3Bpamaercsa g0 copmajenms ¢ meproil. Ilockoasry
JABIJKYINAsACHA TeHb OTBeYaerT HeoOHKHOBEHAOMY JYyYy, TO HPH 3STOM
MOJKHO OHNPEHeJNTh KAaK ONTHYeCKHN SHAK KPHCTAJLIA, TAK M HCTHH-
HYI0 BEIWIAHY ABYIPEIOMIIEHHA,

Opnaxo B o6meM ciayuae IpaHb, CONPHEKACAIINAACA C MWIOCKOCTHIO
pedpaxToMeTpa, COOTBETCTBYET, BepOATHee BCEro, CIyIailHOMY ce-
4eHHI0 WHAMKATDHCH. B TaKoM CIyIaiiHO PACIOJIOKEHHOM CEYCHUN
(pme. 69) upu Bpamenwn KaMHA cBeT He OyAeT HATH HapajieldbHO OH-
THYECKOH OCH, TaK UTO BCE BpeMs OyayT BUAHLL iBe Tenu. orga cser
Oymer mATH B INIOCKOCTH CXeMEI, MOKaszanHod Ha pme. 69, Tenp Gyjaer
COOTBETCTBOBATH @ M 3HAYEHHIO &, 3aBUCAMIEMY OT HAKJIOHA T'DaHH
K ontHieckoil ocH. OJHAKO mpH BpameHUH MOKHO HANTH IIOJIOMKEHHS,
OpPH KOTOPOM CBET IPOXOJUT Yepe3 KaMeHb HOJ HPAMHM YIiIoM K riaB-
Ho#l DIOCKOCTH, H 31ech OyaeT MAaKCHMAJbHOE PACCTOSHHE MEKIY Te-
HAMH, COOTBEICTBYOIIee pasHocTH w—&. Takum obpasoM, mo Jio-
GoMy CeYeHHMI0 OJHOOCHOTO KPHCTAJIA MOMKHO OIPENeNHTh BEININHY
IByHOpeJoMIeHHs H omTWiecKkumir sHak. OcoOHE cirywali Bo3HUKaer
TOrja, Korfa TafJamdKa pacmoiaraercs ToJ HPAMBIM YIJIOM K OLNTH-
9ecKoii ocu (Kak 9TO MOKeT CIYIUThCH, HAOpEMep, B KPHCTAILIAX
pyOmHa, mMewImuX ecTecTBeHHEE TabamriaTHil rabmryc). Torma Bce
ceMeiicTBO I[EHTPANbHHX Ce4eHUH, Hpoxofamux dvepes ON,— 510
raBHEE CEYCHHA WHANKATPHCH ¢ HOJIYOCAME o M €. VlcTmEHOE 3Ha-
YeHme ABYHPEIoMICHES BH/HO €pasy, KaK M paHblie, HO IPH IOBO-
poTe KaMHA HE OfHA U3 TeHel He CMeIaercs, Tak 4T0 OUTHIeCKU
3HAK OIpEeJIUTh HEemoCPeJACTBeHHO He yaaercs. Kcam ato Heobxo-
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IUMO CeJaTh, TO MOJKHO IOTHITATHCA HMCUOIH30BATH Karyno-HE0yAb
APYryio rpaHk. VIHaue 5TO MOMKHO OCYHICCTBATDH ¢ HOMOMIBIO IOIAPOM-
la, HajxeBaeMoro Ha oRyuaAp pedpaxtomerpa. B sroM ciydae ompeze-
JAAI0T HANpaBIeHNe KoaeGaHuil, COOTBETCTBYIOMEee KayKAoHd TeHH. o-
CKOJIbKY ONTHYECKAs 0ch HOPMATBHA K ILIOCKOH HiacTHHe pedpaxto-
MeTpa, OGHKHOBEHHHI Iyd [{0MKeH PACIPOCTPAHATHCA TAK, UTO €ro
KosteGammsi GyayT mapajUIelbHEl 3Toll miuactuHe. Hcam ¢uusrp opm-
eHTHPOBAH TAKEM 00Da3oM, 4TO0H MPOMYCKAT JHIh FOPU3OHTAILHBIE
cBeToBHle KoJebaHMa, To Gyjner BHAHA TOIBKO OfHA TeHb, COOTBETCT-
Bylomasa ofHKHOBReHHOMY xaydy. Ecam orcuer HpH TOM YyKAa3hBaer
Ha Goslee HUBKWH MOKA3aTelh OPEIOMJIEHHS, TO KaMeHb ONTHICCKH
IOO)KUTEIEH, €CHH e Ha Oojee BHICOKHH IOKA3aTelb,— OTPHIA-
TeJeH.

Taxue sxe PacCy/KIeHASA MOKHO IPOBECTH A BYOCHBIX KpPHCTal-
J0B, W ONATH-TAKM CIeAyeT OTMETHTh BHAUade HECKOIBKO OCOOHIX
crygaes. Ecam nampasnenne KonxeGammit y (1. e. mampasnenne OZ)
HOPMaJIbHO K KOHTAKTHDYIOmed IpamH, To 0oabulad LOXYOCh BCEX
HIIALICOB JAHHOTO ceMeficTBa, OIPEeeNAINUX IO0JI0Kenne TeHH, Oy-
JeT MMeTh 9Ty BEIWTHHY, a WX Majas IOIyoch OyaeT MeHATHCA oOT P
K O OJHA TeHb OCTAHETCA HEMOIBIDKHOHN y MaKCHMAJNBLHOTO OTCYUeTa,
a xpyras 6ynger CMemarhCsA BHO3 0 MEHEMAJIBHOTO 3HAYCHHH, COOT-
BercTByomero o. Ecin HopMansio aBiserca OX, T0O MOCTOAHHKBIA OT-
cuer GymeT paBeH o, a IOJOMKeHHE BTOPOIl TeHW OymeT U3MEHATHCS OT
v & f. Ecam sHopMans — OY, To ceMeiiCTBO 9ILIANCOB BKIOYAET HBA
KDYTOBHX CeUeHHs HIIIANCOMAA M KOIZA CBeT IPOXOAUT HOPMAIBHO
K HIM, TeHH coBIajaioT y sHadeHus . Ilpm moBopore KamMHA ABHIKY-
masicsl TeHb ABAKHL IEPEXORUT Yepe3 HemoABmxHYN. Ecam HopMain
ON nexuT Ha OFHOM H3 KPYTOBHX CedeHHH, HO HaOpaBjleHa He IO
OY, o6e TeHHm MEHAIOT CBOE LOJOKEHHe, HO B CBOEM [BIKeHWH (OpH
OBOPOTe KaMHs) OHE BCTPEUAlOTCA B TOM IIOJOJKEHHH, Ije INKaja
moxaswBaeT 3HadeHme f.

HexoTophie m3 TaKHX 0COOHX CIyIaeB HAa DPAKTHKE BCTPEUAIOTCA
BeCHMa YacTo M3-3a OrPAHMYCHNAN, HAlaraeMEX Ha JoBeJupa rabutycom
eCTeCTBeHHHX KpueTaiutoB. Tak, B KpECTAILIaX MHOTHX poMOmdye-
CKHX W MOHOKJNMHHHX MUHEPAToB TabJmIKa DacIoJaraeTcA Hapali-
JeITbHO UMHAKOHAY; Yy POMOMYECKAX MHEHEPATOB 0HA 00A3aTeNbHO 6y-
JeT WATH DojX NpAMBIM yTJoM K ofHoMy m3 Hampasiemmi (OX, OY,
OZ) MHIuKATPUCH ¥ TOYHO TAaK jKe — Yy MOHOKIMHHEIX MHHEDAIOB
B cIyuae GokoBoro muHakomaa. Hepesxko, ofHako, BHOpaHHAA IpaHb
GyIeT COOTBETCTBOBATH CAYJAMHOMY CeUeHH}0 MHEMKATPHCEH, M 37ech
BRJKHO YKaszaTh, 9YTO HamGOJBIINA W HAUMEHBIIMA OTCYeTHI, IIOIY-
YeHHbIe HA TAKOH IPAHM, BCETNA COOTBETCTBYIOT MAKCHMAILHOMY ABY-
IpeJOMIIEHNI0, KOTOPHIM oGaafaer AaHHEN KaMeHb. Jliofoe caywaii-
HOe CedYeHWe HHIMKATPHCH ! mepeceKaeT TPH IVIABHEIG INIOCKOCTH B

1 L, J. Spencer, The Gemmologist, 1937, vol. VI, p. 235.
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rourax P, ¢, R (puc. 70). Korga npu moBopoTe KaMHA CBeT HPOXOJUT
Broab mampasieEus OP, on upger B wiockoctdH YOZ Hoj IPAMEM
yriaom kK OX, 4 I03TOMY OfTHO W3 MCIOJAb30BAHHHIX HANPABJIEHNHA KoJe-
Ganmit GyneT COOTBETCTBOBATH S3HAYECHUIO WOKA3aTeNd HPeIOMIEHHA
o.. Toumo Tak ke, ecqm HampaBJeHUe IIPO-
xoxpenns csera — OQ, 1o B naockoctu XOZ
ofHE W3 Koiebauuit Oymxyr napaaneabsust OY
M cOOTBeTCTBYIMuUN orcuer 6Oymer pasen f;
npm waopaBmenunm sxke OR ofHa TeHb IOKAMKET
orcyer, pasHsil y. Ilpu moBopoTe KaMHA KasK-
Jasd U3 ABYX TeHeR MBIGKETCH MEKIY IBYMA
mpejenpHEME 3HadeHuMAMH. HamGoxapmee n3
HUX, KOHEIHO, ¥, a HamMeHbmiee — o. 13 gByx
IPOMEKYTOYHHX KpailHAX OTCIETOB OJUH CO-
oTBercTByer [, a Apyroii — wacTHOMY 3Hade-
HUI0 TOKA3aTeNid TpeloMIeHHA HJas Koxeba-
Hu#A, mapaxiensHEux ON — HopMaim K BHG-
paaHoit rpaHu. Yrolhl ycTaHOBHTH 3HAUEHHE
P, aro Heo0XOAWMO HAIA OLpefeNIeHHA OITH-
YECKOro 3HaKa, CYIMeCTBYeT aBa myTH. Mox-
o TpOBECTH HAOMIOJeHHe HA Apyroli, mema- LU 70. Cxema ma-
" - TIpaBIeHANR KodxeGamuit
PavLIebHON IPAHN M BHACHATH, KaKOW W3 TPO-  cpera B mIocKoCTH CIy-
MEKYTOYHKX KpafiHUX OTCICTOB OKAMKETCA  waliHoro CedeHHA JBY-
obmuM Jya ofemx rpaHed W, CJIEJOBATEIBHO, OCHOTO KpucTajia.
Gymer coorBercTBoBaTh P. OpnEaxo oupasa
KaMHA He BCerja MO3BOJIAET BHIOIHHTD TAKY0 OHDEPaNuio, H
B 9TOM cJydYae HAJ0 WMCIONB30BATH HOJAPOHT, (HOJAPU3ALUOHHEIN
$manTp), HajeBaeMmlit Ha okyxap '. Bcee maiimemnste smavenma (o,
B, v) orHOCATCA K KojebaHMAM, HAapaJIIEALHHIM TpeM NePHeHAHKY-
JAADHHIM TJaBHEIM OCAM WHUKATPACH, HO KoXeDamms, IIapajilelNb-
Brie mHopMaaum ON ciydaitHoro cedeHmd, OyAyT HPOHCXOJHTH B Ka-
KOM-TO TIPOMEMKYTOUHOM Hanpasiennd. HaMeHb HOBOPAad@BAIOT [0
IONOMKEHN, HAOIEro 0TCYeT 0., W COOTBETCTBYIONasd TeHb TaCHTCA
¢ IOMOMBI0 HONAPHIYIOMEH HACATKA; 3aTeM KaMeHb IOBOPAYMBAIOT A0
NONOKEHNs, Aaomero 0olee HU3KUA IPOMEKYTOTHELA IIpelesIbHBIA
oTCueT, IOCAE Uero OmpefelrseTca Yrol II0BOPOTAa HACajKM, Heol-
XOREMBIl [ TOTO, YTOOH MOTAacHTh DTy TeHb. JHAYCHHE Y W BepXiee
IPOME;KYTOYAOE TpeMelbHOe 3HAUYEHHe OUPENEeNAITCA TeM JKe CIHo-
cobom. Ecau onmH 13 9THX yIJioB HOYTH PaBeH HYMIO, a Pyroi mmeer
BHAYATENBHYIO BeJWYHHY, CIUTAETCH, UTO MOCHEHAR OTHOCHTCA K KO-
nebanuam, mapamnensasiM ON. OfEaKo Ha ODPAaKTHKe UHOA pa3 TPYA-
HO YCTAHOBHTH TOJOKEHHE IOTACAHHA ¢ TOYHOCTHIO, [OCTATOIHOM
IUISL TAKOro OLpejielieHHs YIJIOB.

L E. J. Burbage, B. W. Anderson, Mineralogical Magazine, 1942,
vol. XXVI, p. 251,
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Kpome Toro0, Teneps MOBATHO, YTO JJIA OMPEAeNeHHsa IIaBHAIX MO-
KasaTedell HPEAOMICHHA METO[0OM MUHHMAJIBHOIO OTKIOHEHHSA HEeo0~
XOEUMO, 9TO0H UPOXORAMMEA JyY HA KOHEYHOM OTPe3Ke CBOEro myTd
[IeA HOJ HPAMBM YITOM K OJHOHA W3 INIABHHX IIOcCKOoCTeH MHINKATPH-
cir. TlocKOIBKY Ha KOHEYHOM y9acTKe XOf Jy4a CHMMeTPHIeH OTHO-
CHTeJILHO IPHBME, TO MCIOJNH3YeMEe TPAHH NOKHE GHTH CHMMeT-
PHMEBL OTHOCHTEIBHO OJHOMR M3 IMIABHBIX ILIOCKOCTeH. 910 TacTO MMeeT
MeCTO IPH IOJH30BAHMN ECTECTBEHHOM IDAHBIO KPHCTAJia; B TO JKe
BpeMs 9TO MAJIOBEPOATHO B CJIyvae MCKYCCTBEHHO HAHECEHHHX rpa-
peit. CreRoBATENBHO, METO[, MUHUMAJBHOTO OTHIOHEHHA I03BOJAET
ompejie/IUTh WCTHHHOE 3HAYCHHE v OMHOOCHOTO KaMHA, HO A He-
OOHKHOBEHHOTO Jyda MOKer B o0meM cay1ae HAATh TOJBKO Ka-
K0e-To IPOMeRyTodHoe 3HadeHme &'. IIpm MCClieX0BAaHMH [(BYOCHOTO
KaMiA ABe MoJyJaeMble BeJIHINHL PACTIONAraoIcs, Kak IIPaBmio,
THe-TO M&RAY ¢ M 7 — HAEMEHBIIAM U HauboIBIIEM U3 INIABHHX HO-
Kasareliell NpeJoMiIcHHA.

7

Iger,

JTIXPOHU3M
7 CHEKTPH TOIVIOMeHUA

Korpa nyY AHEBHOTO CBETA WPOXONUT 4epe3 TPAHEHHH KaMeHb,
BO3HEKA0T HBetoBhie >PIeKrTH, CBA3AHHHE ¢ PASJIHIHHIMM IPHYAHA-
vz, CaMasA OueBHIHAS W3 HEX — IBeT KaMuf, O00YyCJOBIEHHLIA TeM,
40 KaMeHL 00Jafaer CBOHCTBOM W30HPATEIBHOTO HMOTIOmEHHSI HPO-
XONAMEro Yepe3 HEro CBeTa. JTOT IBeT XaparTépen MIA JAHHOTO KaM-
HA ¥ OPOABJAETCH, XOTHA, BOSMOKHO, K HE 0YeHb YeTKO, emle 10 OTPaH-
Kr. B Ipo3pavsHX KaMHAX ¢ IBETOM CMemmBaercs # 3ddexT Amcmep- -
CH¥l, M3BECTHEIA KAK «ODOHBLY, WIH ATPA CBeTa, O YeM YiKe FOBOPHIOCH
pamme. HexoTopsre Bugs Kammedl 0671aaloT CBOMCTBOM PaCIIemAThH
majlaloImuit Jyd cBeTa HA [BA JIYydYa, KOTOPHE IOTJIOMAITCA IIO-pas-
‘“HOMY. 9TO CBOHCTBO, BHI3LIBAIOIEe TAWMHCTBEHHOE MepPHAHHEEe TAKHUX
KaMHeHl W M3BeCTHOS HOJX HA3BBAHMEM «IUXpom3M», OOCYRIaeTcs B
jpappoii raase. Bo MmEorux caydagx CTPYKTypa KaMHEH COfep:KuT
Pa3pHBH CIUIONIHOCTHA WM HEJOCTATOYHO OFHOPONHA, M TOT/[A BO3HE-
KaloT Takme cnenmdudeckme 3QPPeKTH, KAk oHaNecHeHnus, sPpPerT
(KOIIAYLero IIasay, acTepWsM W IIeJKOBHCTHIL ONECK; BCe BTH fBJe-
HEA ONHCAHE B NUPEJHAYIIAX IIaBax.
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a. Liser

Bce TBeppie U JKEAKUE BemecTBA B TOf MIM WHON Mepe HOTI0ma-
10T cBer. Ecam TaKoe MOrJON[EHNE HEBEIWKO W OJWHAKOBO IO BCEMY
BHIAMOMY CHEKTDY, KaMeHb KajKeTcs OeCI{BETHHIM; €CIH IIOTJIOMie-
HUe CHIbHOe, HO OHO ONUHAKOBO BO BCEX WACTAX CHEKTPa, KaMeHb
no-mpe;skHeMy Oecmeren u Kakercsa cepuM. Ho ecam pasamunme
9acTH CHEKTPA MOINIOmAIOTCH ¢ PAa3HOH WMHTEHCHBHOCTBIO, KaMeHb
npuobperaer OKpPAacKy, KOTopadg B3aBHCHT He TONBKO OT TOTO, KaKpe
YacTH COEKTpa MpOXOfIAT Yepe3 KaMeHb, HO W OT HX HMHTEHCHBHOCTH.
T'1a3 B orimume 0T yxa He ¢moco0eH K aHAJAM3Y M CaM Ilo cebe He MOsKeT
ompefieluTh, U3 9ero 06pas3oBaH CHOKHLIA nper. B cymuocra, aio6ymwo
OKPACKY, Pa3iaMuaeMyl0 IJIa30M, MO;KHO IOJIY4YHTh, CMEIIUBasg B Tpe-
OyeMBIX OpONOPHEAX TPH IIABHEX HCXOJHEIX IBETa: KPACHEIA, 3e-
JeHBA W QHOIETOBHIL.

B cBa3m ¢ TeM 9T0 HAmI a3 He CHOCO0EH aHAIM3WPOBATH IBET,
KaMHHI MOTYT Ka3aThCA OYeHb GIM3KEMH IIO OKpAcKe, Xord obpasyio-
Mm@ Ty OKPacKy CBET COCTaBJIEH M3 PAa3HHIX dacTeil cmextpa. B arom
MO:KHO y0Oemurbes, Habnofad KaMHH Yepe3 IOAXOJAMuE (Quibrp:
sderr Oyzier pasnmanasiM. OuH A3 JBYXNBETHHX QUIBTPOB — QUIBTD
Yenca (maobperern AmpgepcoHoM u Ileitmom), mpomyckaomuit yskyio
HOJI0CY B KPaCHOM 9aCTH CIIEKTpPa H TAKYIO ;Ke IIOJIO0CY B :KeITO-3ele-
Ho#t 4acTw. V3yMpyJ B oramude OT APYTHX 3eJeHHX KaMHel mpomyc-
KaeT 3HAYNTeIbHOe KOJIRIeCTBO KPACHOTO CBeTa, ¥ NO3TOMY IpH Halui0-
nennu 9epes ¢uabTp Yency on KayKeTcs KPacHBIM Ham po3oBhM. Hor-
Aa aTor GUARTp OH BmepBHe M3roToBIeH (B Hadanxe 30-X rofoB), OH
npeiHasHAYaNCHd CHENUANLHO [JIA TOTO, 9YToGH OTIAMYATH €CTeCT-
BeHBHIH H3YMPYJ OT APYIHX 3eJleHHX KaMHeH, HAIpUMepP OT 3eJeHOrO0
KODYHJQ, 3€IeHOr0 TyPMAalXuHA, 3eJeHOT'0 OJNMBUHA (XPH30JIHMTA) HIU
OT MacTH: BCe OHE KasKkyTcA gepes ¢manpTp senemosarhivi. [ocuenyio-
@i ODKT TIOKA3ajd, 9T TaKoe HCILHTaHHe HAJ0 HPHMEHATH ¢ OCTO-
POKHOCTBIO: PAR JAPYIHX eCTeCTBEHHHX 3€JIeHHX KaMmHed, TaKHX,
KAK [eMAHTOR] B HEKOTOPHEe BHIH 3eJeHHX IHDPKOHOB, Yepe3 PUIBTD
BHTAAAAT KPACHOBATHIMU B IPOTEBOIOJOKHOCTh HEKOTODHM €CTeCT-
BEeHHHM B3yMpy[aM, cofepxammyM :keneso. ChpTermuecKme M3yMpy-
Bl BCerfa KaKyTeA KPaCcHHIMH, ¥ CaMa HHTEHCHBHOCTH 9TOr0 I(BETa
Mo;KeT GHTH BHOIJAA HX OTIHYHTENBEHRM OPU3HAKOM. ‘

@umistp Yencm mmeer u Apyroe ymorpeGuemme. Cmmrermyecrad
ronyfas mmuHenh Kajkercd dUepe3 HET0 KPacHOM, a JParomeHHEIe
KaMHH, Ha KOTOpHe OHa MoX0;Ka mo usery (camdup, roxy6oil UHpPKOK
¥ aKBaMapWH),— 3€IeHOBATHIME WM CEPOBATEIMM; NOJXeJbHHI «cam-
¢ump» m3 KoGaAbBTOBOTO CTEKIA Uepe3 ¢RABTP BHIJIAMAT KpPacHOBA-
ThiM. PyOump, Kak HATypPaJbHHD, TaK M CHHTETHICCKHN, EMeeT LpH
B3IIAfle Yepes QUILTP XapaKTepHHE QIIOOpecHupyomumi APKO-Kpac-
wEit nper. (06 ucnonb3oBannl QEABTPOB JIA U3ydYeHAA QI00OPECI(eH-
nun Gonee moapoGmo rosopurca Ha crp. 135.)
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Kax ymke OpUIO CKa3aHo, BURMMELA 1Ber KaMHA 3aBHCUT OT TOTO,
KaKye 9acTH COMHETHOr0 CIeKTPA IOIIomaer aToT Kamens. B aTom or-
HONICHEY ITOKA3aTeJeH NpuMep aJTeKCaHAPHUTa — PAsHOBUAHOCTH XPH-
3o6epuiana. CpefiHol0 JacTh CIEKTPa (ReaTO-3eNMeHY0) AJEKCAHJPUT
He IpomycKaer, 1 HpoXosmuii cBeT 00PasoBaH COYeTAHUEM Kpa#Bux
I[BETOB CIIEKTPa: KPacHOTO H ¢monerosoro. Ilpm THeBHOM cBETE TaKOR
KaMeHb BHIJISIAT 3€JeHEM, 8 OPH HCKYCCTBEHHOM CBere, B KOTOPOM
CHILHEE BHPAKeHA KPAcHasd 4acTh CIEKTPA, PABHOBECHE CABUIACTCH
B JPYTy0 CTOPOHY M IBET KAMHA CTAHOBHUTCHA MAJHHOBLIM. dro yaua-
BHTENbHOE ABJCHAE OCIOMKHEHO CHIBHEIM AUXPOH3MOM, XapaKTepHLIM
JUIA [AHHOH PAa3HOBHIHOCTH Xpm3o0epumiia.

B nocTosimcTBe I[BETOB HEOPraHUdYecKmit MOp JeP:HUT BepxX Haj
oprammueckuM. Kamas OOEITHAA JOMOXO03AHKA OTIAMIHO 3HACT, HTO
HAJ[0 3AKPHBATH KOBDPHL U IPYTHE TRAHH OT APKOTO CONHIA, aroGHL OHHA
me moryckmenn. Ho xax Gbl Msl Hm 3a6oTmimch 06 MX COXPAaHHOCTH,
BCE PAaBHO CaMHe fAPKHe I(BETa CO BPeMeHeM CTAHOBATCHA CEPHIMHE, KaK
9T0 BEAHO DO cTapuHHEM roGenenam. G Apyroil CTOPOHEI, LBET AParo-
LeHBHX KaMueil ropasjio Gonee ycToiuus, U, HACKOIBKO MOKHO CY/IUTD
10 COMOCTABJEGHAID € TOJBKO UTO W3BJIeYeHHHM M3 IOPOJL MaTepHa-
J0M, OKpPACKA CTAPUHHEIX IOBEJMPHEIX KaMHedl 3a HMCTEKIIEe CTOJe-
THS efBa JH M3MeHmIach. EcTb, ofHaro, m uckmovenus. Hanmpumep,
po30Bas OKPACKA KAaMHeHl CPABHUTEIHHO HETOJNTOBETHA: KpacHHH
TypPMATHH, TPOGHE Ha JHEBHOM CBETY OKOJO CTA JIeT, 3aMeTHO jKel-
teer. HexoTophle OTTeHKH KOPHYHEBOrO IIBETA, HALPUMEP IBET TOMA-
308 m3 CmOmpm, HA SIPKOM CBeTy IIONHOCTHIO MCUE3RI0T. :

IlBer MHOTHX JAPAroNeHHHX KaMHed MOJKHO MBMEHHTH HIN [ia;Ke
coBceM yaaauth narpesagmeM. [loCKOIBRY OpH 5TOM HAYTO K KaMHAM
He N00aBISAeTCSA, MPUIAHLY TAKOIO ABJEHHAS HA/0 MCKATH B KAKOK-TO
ycToumBOM mepecTpPoiiKe ATOMOB OKPANMBAIOINErO AreHTa. Hawubo-
Jee W3BECTHHI HpAMep — IPEKPACHHHA PO30BHIA TOmA3, KOTOPHA B
TedeHEe NOJTOT0 BpPeMeHH OB M3M00JeHHBIM OBeIMPHEIM YKpamie-
ameM. B mpupope Tomashl PO30BATOM OKPACKU BCTPEYAIOTCA OUEHDb
peiko, HO ObIO 00HAPY:KEHO, 9TO JKEJITHe KaMHU H3 Bpazwnun, ecan
AX OCTOPOKHO HAIPETh W OXJIAfUTH, HPHOGPETAIOT MOCTOAHHHI PO-
a0 mBer. Hexoropsie MUPKOHLL, 00pabOTAHHEe TAKAM e CITocoboM,
TOTHOCTEI0 00ecBeYnBaloTCA; BCIENCTBHE CHIBHOH JHCIEPCUH, WA
AIPH, CBETAa OrPAHEHHLIE MO OPWIINAHT IUPKOHEL MOTYT HOBOJBHO
VCIIeIIHO BEJABATHCA 33 AIMAa3Hl, OfHAKO CBETONPEIOMIIEHAe B MUPKO-
He He O9YeHb BHCOKOE, M 3HAYATEIbHAA YaCTh IA/IAI0IIEr0 CBETa yXO-
JET U3 Hero Yepes sajHue TPAHH, 9TO yMeHbmaer ApKoctb. G npyrod
CTODOHHI, TIPH MHHX YCHOBUAX HATPEBAHMA HUPKOH CTAHOBHICA TeM
OPUBJIEKATEALHKM TOXYOHIM KaMHeM, KOTODHM TaK KDAacuB B COBpe-
MEHHHX OBeIHPHHX m3mennsax. MerHee m3BeCTHH [pyrue upuMep:Hl
M3MeHEHIUs IBeTa IIPH HATPeBAHHWH: KBApI M3 PmoieToBoro (amerHcr)
CTAHOBHTCS OPAHIKEBHIM, sKEJITHM U 3eJeHbIM, & U3 JHMYATOr0 — JKeJl-
TeIM, Gepmin m3 Giegmo-3esieHoro — ronyOHM, KOPYHA, H3 Quonero-
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BOTO H JKEJITOr0 — COOTBETCTBEHHO OJIe[HO-PO30BEHIM W 0GeCI[BETHBIM.
B memcM MOKHO CKA3aTh, 4TO HAarpeBamme ocJaaliisier OKPacKy.

Ha nper HeKOTODHIX [APAaroleHHHX KaMHed AedCTBYyeT PafuoakK-
THBHO® 00IyUeHHE, €CJIM OHM OKaKYTCHA PANOM ¢ PAIMOAKTHBHBIM Be-
mecTBoM Wim GYAYT cuenmaibHO 00paboTamsl B AAEGPHOM DPEAKTOPe.
AnMas mpuobperaer 3eleHBIA IBET, KOTOPHI IPU HArpeBaHUH ILepe-
XONMT B KOpWYHAEBHIil. Becrperabie KOPYH/ M KBaPI[ CTAHOBATCA onep-
HO-KODHYHEBEHIMM, IPHMEPHO TAKOW iKe OTTeHOK WOABIACTCA # Y
posoBoro ksapna. OGiydenHne DPeHTIeHOBCKHMMN JyIaMH OKashlBAaeT
BpeMenHoe JelcTBHE.

OdeBWIHO, MOKHO HARTH MHOTO Ci10c060B 00palOTKH HOPHCTHIX
MATepHAJIOB, BPOJe arara W XajiefoHa, MOCKOJbKY HOPE MOTYT 3a-
HONHATHCA JIOOHM TOCTOPOHHUM BEIIeCTBOM; ¢ APYTOH CTOPOHEL, Pac-
HOJO}KEHNe YACTHI[ B TAKHX BEIIECTBAX HOJUMHAETCA opMe MyCTOT.
Arar, KOTODHil OfHO BpeMA IIMPOKO HCIONB30BANCA B PyIKax JIA
30HTOB M B [PYTMX IOJEIKAX, MOYTH BCerja IOJIBepraju OKpacke,
TaK Kak cephle TOHA W OJeHEe OTTeHKH €CTeCTBEHHOI'0 MATEpHala HE
npmBieKanyu Bariafa. MekyceTso OKpam@BAaHMA araTa M Xaunegona
He HOBO, TAKAsA BO3MOKHOCTH OBIIa B KAKOM-TO CTeHeHN M3BECTHA eme
[peBHAM PHEMIAHAM. BEHMOUYMB TOAXONAIMIAHE KYCOK XaunefoHa B Mey
U HOBEPIHYB 3aTeM HATPeBY, OHM IONYYAIH IeTKHe IePHEIe HONOCKH.
B mamwu JAHE TOIO Ke Pe3ynbTara JOCTHIAloT, AeHCTBYA IapaMmu cep-
HOM KHCTOTH HA CAXapHEH CHPOH, 3aMOJHABNINA IIyCTOTH. B obomx
cIy9aaxX KOHEUHHA HPOAYKT HANOMAHAET TAMIOBYI0 CaiKy W HMeer
rycryio depayio oxpacky. llpm mpocrom Harpesamud KycKa, DpOH-
TAHHOTO CHPOIOM, TONydaloT Kopmanephii nper. [lockompky B wycro-
TaX WACTO HAXOMTCA THAPOOKHCH sKene3a, 06paboTra Temof CONAHOM
KHCIOTOR /[aeT IHMOHHO-KEATYI0 OKPACKy PpasimdHO# HWHTeHCHBHO-
cTu; mpm o6paboTke a30THOM KUCIOTOH Moly4aercs KPAaCHHIH HBET.
Vicnonpaya pacTBOPSL COMeil HAKeNIA I XPOMA, MOKHO IO Y9UTh sg01049-
HO-3¢/IeHYI0 I TPABAHO-36/1€HYI0 OKPACcKy. Pasimynbie OTTeHKHE CUHETO
[BETA BOBHHKAKOT IPH NOPONHMTHBAHAK IYCTOT JKENE3UCTOCHHEPO/H-
CTRIM KaJmeM U Tlocaefyiomeil o6paGorke pacTBopoM cyinbpara rkeme-
3a, B pe3yJIbTaTe 4ero 00pasyercs KeaesUCcTOCHAEPOJIUCTOR HeAe30 —
TaK HA3HBAEMasA GEPIMHCKAA JNasypsb. XajmefloH, OKPAIeHHbH Ta-
KUM CIIOCO00M, H3BECTeH KaK (TMIBEATAPCKEID, «<HEMEIKIIY WIH «pasn-
DIMBHID Jaa3ypur. bBoibmioe KOIHIECTBO pasHoo0pasHHX IBETOBHX
OTTEHKOB MOYKHO MOJYUHTh C IIOMOMIBIO AHWIMHA, HO €r0 NCHOIb-
30BAHMe MJIs OTOH IeNd He PEKOMEeHIyeTcsd, TAK KaK HA COMHIE TaKad
OKpacKa OHCTPO TYCKHEeT.

I[Ber MparomeHHEIX KaMHe#l IacTO 3aBHCHT OT IPHMECH OKHCJIOB
MeTaJLIoB, KOTOPHe HE BXONAT B XMMHUIECKYI0 (GopMyny W MPHCYTCT-
BYIOT B TAKZX MAJBIX KOJIHYECTBAX, UTO C TPY/IOM ONPEAeNAIOTCA laKe
- IIpH CaMOM TOYHOM XMMHMIECKOM AHAJIM3E. Bonee ayscTBUTENIEH K 9THM
HPEMECAM CIEKTPOCKOI, ¥ HPUCYTCTBYE HEKOTOPHIX TAKHX JIEMEHTOB
MO/KHO OOHAPYHThH IO MOJOCKAM B CHEKTPe HPONyCKaeMOro KaMHeM
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ceera. K mamOonee 3PQeKTHBHEIM KDACHTENSAM OTHOCATCA CJIENyl0-
IHe: jKeae30, KOTOpOe B OKMCHOM BHJe []aeT ;KeITHe OTTeHKH, a B 3a-
KHECHOM — SHAKOMEIA OGYTHIOUHO-3€JI€HBLIA IBET;, XPOM, OKPAIINBAIO-
m@ii B KPacHHIA IBeT, KaK B pyOuHe, I B 3eIeHLI NBeT, KaK B U3YMPY-
He; Melb, KOTOPasA B COENUHEHNH C THAPOKCHIOM CO3[aeT OKPAaCKy
GEpIO3H (3e1eHOBATAA OKPACKa OMPIOBH BEIBEIBAETCS IPHCYTCTBHEM
3esesa), AHONTA3a, asypuTa M MAaJNaXHTa; THTAH, Jaomuit roay6oR
IBeT; AUTHI, ¢ KOTOPHM CBA3aHA BEChMA HeyCTOMINBaA PO30Bad OK-
‘packa; Mapraser, CO3JJAlONHi KPACHBLHE aJbie W PO30OBHE LBETA, KaK
B POJOHHTe W pofoxposmre. Bakayio poab B Gorarcrse IBeroB jpa-
TONEHHHX KaMHe#d WrpaiT U JAPyrume sJIeMeHTHL BaHanmil, Kobaubr,
HEKeJIb, a TAK/Ke, BOSMOMKHO, Tajumi u nesmit. J{paronennsie KaMBu
MOKHO HA3BaTh HIHOXPOMATHYECKHMH !, €CIM OKPAMMBAIOMUEA arenT
BXOJHUT B XHMHEIECKYI0 QOpMyay, B AJIOXPOMATHICCKAMHE *, eCIIH OH
ABIAETCA OpPEMechlo. Bompoc 0 CHeKTpax IOTIOMEHUs 00CyHAaeTcs
HIEKE.

Iiser — mamMeHee HafleyKHAsH XAPAKTEPUCTHUKA JUIA ONpeReNeHHs
BEa KAaMHA, TAaK KAK CYMECTBYIT DOACTBeHHEE BHJIH, HMEIOINHe
OYeHb PA3NHIHYI0 OKPACKY, W OYeHb JlajieKue [Pyr OT Apyra BHJH,
MAJIo OTIHIAIIIEecs mo IBery. 1aK, KBapI, HECMOTPA HA IPOCTOTY
CBOEro COCTAaBa, BechMa PasHooOpaseH mo IBery, a PyOHH M aIbMaH-
JEHE MOTYT IOKa3aThCA HA MePBHil B3MJAJ 0YeHb moXokmMu. TeM He
MeHee HeKOTODHe KaMHH CIernu(uIecKs OKpameHH (Hambonee HarIAL-
HEIM IPEMEPOM MOKET CIY)KHTh H3YMPYA), a B APYTHX ONHITHHI Iia3
MOsKeT 00HADYMHUTh XapaKTePHEIE TOHKHe OTTEHKH HBeTa. Bo BCAKOM
ciIydae, IIBeT ABJAETCA CAMOU HATIANHOH W3 QPU3WIECKAX XaPaKTepH-
CTHK, U TIO I{BETY MOMKHO MPOBOXATH IPYy6YI0 KIaccHPEKAmuio pasind-
HHX KaMmpeil; B Tabanme, momemennoi B gacté 1V oroil Kuwrm, gpa-
TONeHHEE KaMHY PACHONIO/KEHEH B COOTBETCTBHE G MX OGHYHOM OKpPac-
Ko,

0. mxpomam

Ilsa nyya, Ha KOTODHe JBYNPEIOMIAKIAN KaMeHb PaCHIeIIseT
najfalomui Jy4Y CBeTa, 4acTO IOIVIOIIAITCA 3TUM KaMHeM IO-PasHo-
MY, BCJIEJCTBHAE 4ero o BEIXOfle W3 KaMHA OHY HMEIOT PasHE I(BET;
TaKoe sBJIEHHe HasHBaerca AuxpomsmoM. Cpefnm APAronMeHHHIX KaM-
nelf caMHI HATAANHHEY mpUMep AEXpPOWSMa J@aeT TeMHO-KOPHIHEBLIN
TYPMAJIMH, KOTOPHIH COBEPIIEHHO HENPO3paveH /A OOHKHOBEHHOTO
ayda, KpoMe Kak B oueHb TOHKHX cpesax. Cmer, mpomemmmuii gepes
OJACTHHKY TYpMaiuHa, BHPE3aHHYIO HAPAJIeJbHO KPHCTAJIOTPA-

1 Or rpeueckux cios 8io¢ (co6cTBeHHILE) M Ypdpo (1Ber).

2 Or rpevecrux cuop &Alog (apyroif, muoil) & ypape (user). Cimoso «an-
MOXPOMATHYCCKUI) MCIOAL3YIOT TAKKe H B [IBYX JPYIUX 3HadeHuAX: 1) memsio-
mEil OBeT WK Pearupyou(mil Ha M3MeHeHNe IBeTa W 2) MOKA3HBAKINANE HIA BH=
ZAmE He Te IBeTa, KOTOPHe HMeIoTCA HA CAMOM Jele,
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JuaecKoit ocH, OKA3HBAEGTCA MIOCKOMONSPM30BAHHEIM; /0 m306pere-
mna Hnronem npmsMmil, mocsAmieidl Temeps ero WMA, ANA HOLYICHEA
IOIAPHBOBAHHOTO CBETA CIYKUIA TypMaimmoBasd miractuaka. [Toxo6-
HEIM ;K@ 06pa3oM IIOJIHOe MOIJIOMmeHWe ONHOTO M3 [ABYX Jy4Yell BHI3H-
BaeT MOJAPU3AMMAI0 CBETA B HCKYCCTBEHHOM MaTepmane, KOTODHIA Ha-
3LIBAIOT MOJAPOMIOM. B KyHOUTe W KOpAHMepHTe pasjamdvie B I(BeTe
OBYX JIydeil HACTONBKO SPKO BHIPasKeHO, UTO €ro BHIHO HEBOODY-
JKEHHBIM TJA30M; KYHIOUT C €ro IPHUBICKATEILHEM CHPEHEBEIM OT-
TEeHKOM — IPeKPACHH mpuUMep AHXPOM3Ma.

ARSI U NS RN NRU AL TR
N SLPLIIIILITIIIFTIIIIIIIF ISV
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Prc. 71. luxpockon (B HATYPAILHYIO BeININHY). Puc. 72. IToxe 3pe-
: HAA [EXPOCKOUA.

B Tex cryuasx, KOTa Pasiwdme MEKAY IBETaMd He CTOJB Ode-
BHHO, HAJLO WCHOIL30BATH IPHGOD, HA3HBAEMHIH JIEXPOCKOLIOM, B
KOTOpOM 002 JIy4a PACHOIATAIOTCA PAZOM JIPYT C APYTOM 7 MX MOK-
HO, TakmM 0GpasoM, cpaBEmBaThH Hemocpeacrsenno. Ha pme. 71 moka-
3aHO YCTPOHCTBO TaKoTo mpmGopa B paspese. IlpnGop cocrout us Tpy-
6E, B KOTOpYO mOMemer pPOoMOODAPHIECKH KYCOK WCIAHJCKOTO
mara S Takoil FAEHEEI, WwroGH MOKHO ORIIO IOJYYMTh IBA CONPHKA-
caomuxcs w3obpasxennsa (puc. 72) kBajgparHoro orsepcrusa I, pac-
HONO;KEHHOT0 HA IepenseM komne TpyOH. B mexoropmx mpmGopax
TOpIeBHe TPAHW POMOOSIPAIECKOH TPM3MbL CTOTCHEI IMOX HPAMLIM
YIJI0M K HPOJOIBHOM OCH, HO amie ¢ 060uX KOHIOB poMba HpHKIenBa-
10T CTeKJIAHHEe IpU3MH G, Kak »To mokasamo Ha pme. 71. Ha xomne
Tpy6H yrpemisierca macagka C ¢ KPYTJAHM OTBEPCTHEM HECKONBKO
Gombmero pasmepa. 9Ta HACaJKA MOKeT HBHTATBCA BIOAb TPYOH MiIH
HABMHYMBATLCA HA Hee Ha Hy:kHoe paccrogume. Ilogsepraemsrit meusi-
TAHWIO KaMeHb [? MOJKHO HEIOCPeICTBEHHO IPMKPEeNATh K HAacagke
BOCKOM WM I[EMEHTOM, TaK YTOGH IPOXOIAMAN Yepe3 KAaMEHb CBET
momagaa B oreeperne H mpubopa. OfHOBpPeMeHHO HACAJIKA IO3BOJIAET
DOBOpAYMBATE KaMeHb BOKPYr ocm TpyOn mpuGopa. Jluxpockon, mo-
KasapHEI HA puc. 71, mmeer eme Goxee ynobGHOe yCTpOHCTBO: OH CHAO-
keH mpHCIoco0aeHneM A, MOCPeJCTBOM KOTOPOro KaMmeHb MOMKHO IIO-
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BOPAYABATE BOKPYT OCH, IEPHEHJUKYISAPHOH HPONOIABHOE OCH TPY-
OH, W UCCIE[OBATH €ro, TAKUM 06PAa30M, B Pa3HHX HAIPABJICHHAX.
Ha npyrom konme riaBsoil TpyOs moMemena amnsa L ¢ HeOOXbIIHM
yBeamdeHNeM JJiA Habiofilenusl CIABOGHHHX m300pajKenmii; Comepska-
mas 9Ty JMH3Y KOPOTKasd Tpy6a MO:KeT OKYCHPOBATHCA, JIBHIASCH
B raaspoit TpyGe. Muorme mM3TOTOBHTENH Temeph mOMEMAT POMGO-
SAPHYECKYIO OPHE3MY OIWSKO K JanH3e L M TeM CaMHM mOJIydYaloT BO3-
MOKHOCTH MCHOAB30BATh KYCOUKH MCIAHACKOTO MIIaTa ropasfo MeHb-
mero pasmepa: MaTepHak, NPWTONHHH [JIA ONTHYECKHX HMCCIEH0Ba-
amit, goiroe BpeMs OHIT BecbMa AeGUIUTHHIM.

Ipegnonoxam, 910 MIACTHHKA TYpMajdwHa, BHPE3aHHAA Iapaj-
JeIBHO KPUCTANIOTpafHIeCKOR OCH, HPUKpeIIeHa K HACAJKe IUXPO-
CKONa U mociefHAA mopopaumeaercsa. lssags gepes TpyOy -mpumbopa,
ME 3aMeTHM, YTO B X0Jl¢ HOJHOr0 060pOTa BOBHHMKAIOT JABA IOJIOMKE-
YA (IO TPAMEM YTJIOM APYT K IPYTY), OPH KOTOPHX OBeT ABYX n300-
pakennii OAMHAKOB; MOJOKeHMe HAubOJBIIEr0 KOHTPACTA HAXOLETCA
Ha MOAMYTH MEKRY HuME, HKceau ME mcclemyeM OJHOOCHLIA KaMeHBb
B HaNPABJIEHNH, HAYIEM IOX HPAMEM YIJIOM K €ro ONTHYeCKOHR ocH,
MH IOJYYaeM IBETa, COOTBETCTBYION[HE OOHKHOBEHHOMY M HEOGHIKIO-
BEHHOMY JIyYaM. B mo6om manpaBiienmH, MEAYHEM TOJK MEHBNIEM HAK-
JIOHOM K 9TOH OCH, MHE HO-IIPEe/KHEMY TOIYYaeM IBET, COOTBETCTBYIO-
mui OGHKHOBEHHOMY YTy, HO JPYTOi MBET OKA3KBAGTCA POMEKYTOq-
HEIM MKy IePBHIM M TeM, KOTOPH COOTBETCTBYET HEOOLIKHOBEHHO-
My Iy4y.

Ilpn mcenepoBanmu [BYOCHOTO KaMHA BOBHMKAeT ropasuo Oonee
caoykuoe apienane. O6paszyorcs TPH TAABHHX IBeTa, HAGION3eMEble
B PasJIMYHEX NMAPaxX B TPeX IVIABHHX HANPABIEHHAX; BO BCeX HHHIX
HANPABICHAAX BHIHHI IBOTA, TPOMEKYTOUHEE MO OTHOIMEHHAIO K TJIaB-
HEM. B RaMHAX ¢ HE3KOH KpucramiaorpaduwiecKoil cmMMeTpHe#d ato
siBJienye ele GoJiee YCAOKHAETCA CMEIIEHWEM INIABHHX HANpPaBJeHHH
OpH M3MEHEHHH JJIWHE BOJHEL CBeToBOro iayda. llockoasky mByocHHE
KaMHM WMeOT TPE TIABHHX I(BETA, NPOMCXOAANEEe B HUX HBJICHUE
YacTO HA3HBAIT TPUXPOW3MOM, WA IJIEOXPOM3MOM; OJHAKO B KarK-
JIoOM OTJeIbHOM CeUeHHH HTH KaMHH 001aJIat0T TOMBKO ABYMA IBETaMH,
HIM, WHAYe TOBODA, HPOABNAKT AmxpomsM. B Tex mampasienmax,
B KOTODHX KaMHE 0Ka3HBA0TCH OJHONPEIOMIAIONUME, UK B GIA3KAX
K TaKAM HaNpaBJeHnAX HAKAKOU pasuuusl B IBeTtaXx He Oymer; mos-
TOMY BCET[la PEKOMEHJLYeTCA WMCCHEIOBATH KaMEHb B ABYX MaU Gosee
HANOpaBJIeHUAX, IT00K He TMOMACTh CIYIAfHO HA ONTHYECKYH OCH.

Hasa oupegenenna KamHell HEOOXOMO O0TMEIATH TOYHHE OTTCHKE
CONOPSKEHHEX IBETOB, TAK KAK OHU 3aBHCAT OT UPAPONHOTO I(BETA
KaMHA H, CJXe[[OBATENILHO, HEMOCTOSHHH JHaKe ANA KaMHEH OJXHOTO
M TOTO jKe BHJA; BayKHO YKAa3aTh, UMEIOTCA JIM Karme-Tu0o n3Menennsd
1BETa, W €CJAW TaKue M3MeHeHNA eCTh, TO HACKOABKO OHM BEJHKH.
JlEXpousM — pesysibrarT ABYNPENOMIEHHd, M OH HE MOMKET CYIeCT-
BOBAaTh B m3oTpomnoM Kamue. Ofmpako o6paTHOe yrBep:ifenme GHLIO
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6Bl HeBepHO: HE B KOEM CJydYae HeIb3A CIMTATh, UTO €CJIH NUXPOHM3MA
B KaMHe HeT, TO OH M30Tponed. Tak, Auxpomsma neT B OeCUBETHHIX
KaMHAX, HO M BO MHOTMX OKDAINEHHBIX [BYHIPEIOMJIAIOMUX Aparo-
UEHHBIX KaMHAX, HAIPUMED B HEKOTOPHX IUPKOHAX, JUXPOM3MA TOME
HOT WIM OH HACTONLKO MAaJ, 970 €ro TPYAHO YBHAETh. ITO CBOHCTBO
BCerjla HpPOABIASETCs TeM Jydinle, YeM CHIbHee HPHPOJHAA OKPACKa
ramusa. Hampumep, B TeMHO-3eJ1eHOM alleKCaHIpUTe RUXPOH3M To-
pasgo cuabHEe, 9eM B CBETJABIX PAa3HOBMIHOCTAX Xpu3oGepumiia.

Fcnu wmecieayemsrii Kamenb NPUKPENAAETCA K HACAJKe ITHXPO-
CEOIa WIK KaKUM-TO HHHIM CHOCOO0M IMOMeIIaeTcs epey] ero 0TBepPeTH-
em H, TaGIuuRy KaMHA HAIO MOBEPHYTH K nNpubopy, 91066 yoeanuThed,
9T0 CBET, MoHmafanimit B npubop, ReHCTBHTEASHO TPOXOIAT depes Ka-
MeHb. Fc/m IPOTHBOIOIOKHKIE Y0l IPOIYCKaeT CANIIKOM MaJo CBeTa,
TO HTO 3aTPYAHEHHE MOKHO HPEOJ0IeTh, IOMECTHB HA HYMKHOE MECTO
Kamo Macaa. Ilo yKasaHueM BHIIe HPUINHAM BaKHO HCCIEL0BATH
KaMeHDb H B HaOPaBICHUAX, KAK MOKHO 00JbIne OTINIAIAXCA 0T Hep-
DeHAUKYAApa K 000Ky, Y J06HbIA, XOTA ¥ He OYeHb TOUHHIH, cCIOC00 —
MOMOMUTL KaMeHb TaOIMIHON TPAaHBI0 HA KAKYIO-HEOYAHL HOACTABKY
¥ WCCIHeROBaTh I(BET, BXONAMMUA B KAMEHb W OTpaKalomumiica oT 2TOi
rpagn. Kamenb MOMKHO HOBODAIMBATH HA HOJICTABKE M, TAKMM 00pa3oM,
OpoBo/iuTh HaA0JeHnsT B PasamYHHX Hampasiaenuax. Heobxommmo
CIeIATh 3a TeM, YTo0LI B ciayuae GaceTHol OTPAHKYE KAMHSA He IPUHATH
H3MEHEHHE OKPACKH, CBA3AHHOE ¢ JUCIepPCcHell cBeTa, 3a HpOoABJIeHUE
AUXpPousMa.

Vcnpranme ma guxpousMm sdderTnBHO piisa pyOmHA, TAaK KaK €ro
I[BeTa — NYyPHYPHHIA H JKEITOBATO-KPACHEIH — 3aMETHO OTIHIAIOTCH
Of[H OT {PYrOro, W IO 3TOMY HPU3HAKY PYOHH MOKHO JerKo OTIHIHTE
OT ApyrEX KpacHeX Ramueil. OfuH n3 nBeroB candmpa ¥Mmeer 3HAYM-
TesbHO GoJec 3aMeTHLIN KeNTOBATHN OTTEHOK, 4eM JPYTOoi, ¥ 3T0 HC-
DOJB3YeTCA A BhAeNeHns cangmpa cpefu APYTHX CHHMX KaMHe;
HATPAMeD, M30TPONHAS I0Xy(asd MIIXHEIb IIPU MCOHTAHAA HA JAXPO-
H3M, KOHEIHO, He MEHACT CBOI0 OKPACKY, 3 CHHMIL IINPKOH H3MEHACTCA
0 OKpacKe OT TeMHO-CHHero J0 LOYTH (ecI[BeTHOTO.

BMecTo TMXPOCKONA MOMKHO BOCHOIB30BATHCA MOJISAPOUAOM, HO OH
Menee yio6eH, Tak KaK gepe3 Hero HPOXOXAT TOAbKO ofmu ayd. Iloa-
TOMY Heo0XO[NMO BEIICHUTH, MEHAETCA JIA OKPACKa, eCciAd HIaCTHH-
Ky TOBOPAYMBATH MAPAJUIENHHO €€ IIOCKOCTH, B HACKOIBHKO BEIHKO
5710 n3MeHeHne. I10CKOBRY IBA MPOXOJAMKX Jyda HeAb3A CPABHEBATE
OJHOBPEMEHHO, CIa0bii JUXPOM3M MOKHO M He 3aMeTuth. [lo HeKoro-
poil cTemeHm 3Ty TPYAHOCTH MOSKHO IPes/l0deTh, HCIOAb3YA [Be ILIac-
THHKH, B KOTOPHIX KOJe(aHns HPONYCKAeMBIX JyYel nepen uKyiap-
HHL IPYT APYTY, U JOOUBAACH TOr0, 9TOOH 00 OHI OCBEMIATHCH OTHAM
K TeM sKe MyIKOM CBEeTA.
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B. CeKTpsl DOTJIOINEeHUA

M3syuenme cBera, TPOXOJAMIETO YePe3 OKPAMICHHE KaMelb, UMeeT
Goapmoe 3HadYenrme. Hak O0TMEUANOCH BHIIE, IMIa3 He CHoco0eH aHaau-
3WPOBATH CBET, ¥ JJA Pas3NOKeHHA DPOXONAMEro Jyda HA COCTABHbIO
9aCcTH WCHOAB3YIOT IPUOOpP, M3BECTHHI 1O/ HA3BAHHEEM CHEKTPOCKOMa,
He6oapnrol npaGop TpaMoro BULEHUA UMeeT A 3TOr0 JOCTATOIHO BHI-
corylo amcumepcmio. B mpmGopax, rie mcmonbayerca AupPaKIUOHHAA
pemeTKa, HWHTEPBAIH B 00pasylmeMcsa CIEKTPe, COOTBETCTBYIONIUS
OJIMHAKOBKIM PAasHOCTAM [JIWH BOJH, OfUHAKOBH. B mpmamMaTmuecKux
‘mpu6opax MHTEPBANH YMEHBMIAIOTCA ¢ yBeJIHYeHHeM [JIMHEL BOJHHE H
COOTBETCTBEHHO KPACHHIH KOHeI CIIeKTPa OTHOCHTENHBHO CHAT, OJHAKO
OCBEIEHHOCTh B 9TOM THIG HPEOOPOB 3HAYMTENBHO BhIIeE, W (IeHEe
JIIHEE YBHETH jierde, 0COOEHHO B CHHel 1 QHOIeTOBOM TaCTAX CHEKT-
pa, rZie CHeKTP PacTAHYT.

- Yro6s HOAYIHUTH JOCTATOYHO SCHEIA CHEKTD HOTIOMEHNs, Tpebyer-
cA Xopomee ocBellenme wucciegyeMmoro Kamas. llopxopamuid- cmo-
c00 — HONOKATh KaMeHb Ta0IWMYKOM BHH3 HA CTOJHK MUKPOCKOOA U
cORYyCHPOBATE HA KaMHe CBET OT HCTOYHHMKA ¢ HOMOHIBI0 PACHOIOKEH-
HOTO IIOF 3THM CTOJAMKOM Kopjencopa. Oxyusp yOmpaor, a Ha ero
MeCTe YKPEIIAKT WK IPOCTO AePKAT CIeKTPOCKON IPAMOTO BACHNA,
TaK 9T00H ero Meib Pacuonaraiach B foRaNbHOIM WIOCKOCTA; IPH 3TOM
MuAKpocKon QOKYCHPYIOT, YTOOH IOJe 3peHys GHII0 HMOMHOCTBIO OCBE-
meno. Ecim KaMeHL HMeeT CIMIIKOM BHCOKOE CBETOLPeIOMJeHHe U
He N03BoJigeT JIOCTATOYHOMY KOJHYECTBY CBETA MPOXOAUTH 4epes ero
OCHOBAHHEE, STOT KAMEHD HAf{0 IOMECTATH B MACJIO; ECIIH HET COOTBETCT~
BYIOINEA BAHHOYKH, TO HECKOJIHKO KANEIb MACA3 MOKHO HAHECTH HA
OCHOBaHHE KaMHA. .

Ecau ¢ moMOLIbI0 CIEKTPOCKONA B3Yy9aTh OOMgHNA Gennlii cser, TO
meab CHeKTPOCKona (yeT BHIIAAKETh KAK IMHPOKAsA JICHTA, HA OTHON
CTOpOHE KOTOpo#l OKpacka OymeT QHOIETOBOH, CMEHSIOMEHCH 3aTeM
Pa3IEIHHMA OTTCHKAMH 3eJI€HOTO ¥ FKeJITOTO I{BETA, 4 HA APYIoii cTopo-
He — KpacHO#. D JelicTBETENHHOCTH, OXHAKO, CIEKTP HE KOHYAGTCHA
TaM, I7/ie MBI 3TO BUJUM,— HHE C TOii, HH C {PYT0fl CTOPOHH; IPOCTO HATIA
T71a3a YYBCTBYIOT CBET TOJBKO B 3TUX rpanmiax. Jleara cmexrpa moxo-
KA 10 BUY HA [IOIEPEeYHOe CeYeHme pajiyrd, KoTopad TaKKe ofpasyer-
cd B pe3yabrate AmQpPaAKOuH CBeTa. 3a IpefelaMud BEIMMOIO CIEKT-
pa ¢ obenx CTOpPOH ofHApY:KeHO MHOrO «oKTaBy maaydenms. [locae
¢uoneroroil wacrm mayr aAyam (yasTpadEosieTOBHe), OKA3HIBAIOIIUE
cUJbHelee BO3feHcTBAC HA OONYHYI (OTOrpaduUecKyo IIACTHH-
Ky, 3aTeM penTreHoBcKue (X-Iyun) ¥ KOCMAYECKHe JIY4IH. 3a mpeena-
MH KPaCHOIl 9acTH COEKTpPa HAYT TeIVIOBHe (MHYPAKpaCHHE) nydH,
KOTOPHIC MEI OITYINAaeM KOsKell, X0TA W He BUAAM, 4 C YBeJIMICHUEM NJIH-
HbI BOJHEL MBI HepeXOIWM K DJIeKTPOMATrHUTHEIM BOJHAM, HMCIOJB3ye-
MBIM B DaJiHOTeXHHKe. 3JeCh yMECTHO, BEDPOATHO, CHENATh IIPeIocTe-
pesxenme. Jlyun ¢ ManEMuE inEAME BOJH, HAXOAAM{AECH 32 IpeleaMu
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¢moneToBO# YaCTH BUAUMOTO CHEKTPA, B OTIHINE OT JITHHHOBOTHOBHX
MHQPAKPACHHIX JydYeil HeIb3A 3aMETHTh ¢ IOMOIIBIO HAMMX OPraHOB
9yBCTB, 4TO XOPOIIO BHAKT MO CBOMM (0Ne3HEHHHM ONYIICHHAM Te,
KTO HeGIaropasyMHO IIOIBEPrai ceba BO3MeHCTBHIO CHIBHOTO CONHET-
Horo caera. CephesHee MOJKeT OKA3aTLCA PE3YJABTAT BOBJGUCTBUSA €Ie
Goee KOPOTKOBOIHOBHIX Jydeif, I TeM, KTO HAMEPeBAETCA HPEMEHATH
peHTIeHoBCKOe 00OpymoBamme, 00A3aTeabHO HAAO0 MOJXYYUTH HPeN-
BAPHTETBHEIC AHCTPYRITAA MO pabore C HEM, A2Ke €CIE H3TOTOBATONR
HPeAYCMOTPAT HEOOXOAMMEe MeDPH NPOTHB HONPABMIBHOTO HCLOIB30-
BaOHM M OINACHHX CIYIAHHOCTEH.

JI.HI/IHLI BOJIH Pas3inYHHX BUJA0B H3JIy4eHHA, MM

PamroBOHEL 20000003
VadpaxpacHHe JTyIH 3+0,00078
BuuMHA CBET (7800+-3800)-10-?
Vasrpapuonerosre ayum  (3800+10)-10~7
PeHTTeHOBCKEE JYy9H (10+1)-10-7
Tamma-nyaa (100=-1).10-?
HocMmuueckne Jyum (100+-1)-10 1%

JIAWHE BONH CBETOBHIX JIydeill M3-3a WX OUeHL MAAOH BEJIWIHHE He-
YHOOHO BHpasKaTh B OOHYHLIX eIAHANAX, W A HEX MCUOIbL3YETCH Io-
Pa3Io MeHbIIasl e[WHNNA, HaskBaemas amrcrpemom (A) (mo dammnmm
meefckoro gusuxa Anrcrpema). Onmu anrcrpem paser 1077w, 1. e.
10 MJIH. aMrcTpeMos COCTaBAAIT 1 MM. , ‘

XoTA BEIBMELE CHEKTP MOMKHO OMMCATH KaK mepexof oT ¢mosaero-
BOTO I[BETA HA OJHOM KOHIE Yepes 3eJIeHBIHA A KeNITHE NBeT K KPacCHOMY
Ha [PYTOM KOHI[E, IePeXofl OT O[HOTO OTTEHKA K JPYTrOMY IPOMCXORHUT
HACTONBKO HE3aMETHO, ITO BOLMPOC, THe OPOBECTH Ty WIN HHYI rpa-
HHIy, 9Yame BCero 3aBUCHT OT CyOBeKTHBHOTO MHEHWS; TakmM obpa-
30M, BeTMYMHE], YKA3aHAbC B NOMEMIeHHOH HIKe TabHIe, Halo CUu-
TaTh TONbKO Npubam3urenbusiMa. COTHEUHHIT COGKTP COHEPKHT Jn-
HOW IOTJOMEHNA, CBA3ZANNLE ¢ IPOXOMAeHMEM Iydeil cBera depes
[apH Pa3IWuHHX BEemeCTB IIaBHHM o6pasom B armocdepe Coimmma,
FO0 TaKyKe W B BO3AYIIHOH oGomouxe 3emnum. Uame BCero sTm JAMHAH
o6o3magaoTcA 0coOmMu GyKBaMu; BIepBHe Takme O00O3HAYCHHUS BBEA
¢usnr @Dpaymropep. CoorBercTBYyIOmME JJINHH BOIH TOYHO Ompese-
DIeHEHL.

Mpu6ausurenbEsIe HANA30HH IJABHHX IBETOB BHUMOTO CIlEKTpa
o JJIUAH BOIH IJaBHKX (payEroQepoBuX IMEWA, A

Kpacaniit 7800—6400 A (0) 7606
B 0 6870
Opammenui  6400—5950 C (H) 6563
D; (Na) 5896

HeaTerit 5950--5700 D, (Na) 5830
, E  (Fe) 5270
3emeHBH 5700—4900 by (Mg) 5184

by (Mg) 5173
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TomyGoit 4900—4500 %4 (Mg) 5168

(H) 4861

Cunnit 4500—4250 G’ (H) 4241
G (Ca, Fe) 4308

g (Ca) 4227

Muomeropmit  4250—3800 & (H) 4102
H (Ca) 3969

K (Ca) 3934

Jlunan BaTpoBoro Ay61aeTa pacmoIaraloTca TaKk 0au3Ko OJHA K APY-
ro#t, 9T0 WX €f[BA JH MOKHO PA3IUIUTEH ¢ HOMOILBIO OOBITHOTO MAJIOro
CHEKTPOCKOUA, W, KAK MPABUI0, DTAM Pa3AUTUEM upenefperaiwor; To4-
HO TaK JKe COOTBETCTBYIOIME APKUe JHHNA HATPOBOTO CHEKTPA MOK-
HO CUMTAThL OJHON nmHmeit. J{pyroe BaKHOE 0GCTOATEIHCTBO COCTOMT
B TOM, 9T0 JAMEEU B (y KPacHOT0 KOHHA CIEKTPa) ¥ G (y ¢momeroBoro
KOHIA) Je/KaT HefaldeKo OT TPAaHUIl XOPONIO BHIUMOTO CHEKTpa, 105~
TOMY OHE BHODAHBL KaK CTABJAPTHBIA WHTEPBAJ JUIA ONEHKH JAMCHEp-
cny cBera y Aparomennbix Kamueil. {axk yKasamo B OJHOH U3 HpeJH-
AYIIEX T7aB, HCHONB3YIOTCA TAKKE 3HAYCHHA, COOTBETCTBYIOIAE MH-
teppamy Mesxay auaAMA C 1 F, Tak Kak 9T0T MHTEPBAT HPHEAT KaK
CTAHAAPT I ONTHYECKHX CTEKOI.

Croco6HOCTD MOTJIOMATh CBET BCEX OKPAMEHHHX IBYHPEN10MIAAI0-
O[UX BeIIECTB B TOH WM MHOH Mepe MeHACTCSI B 3aBUCHMOCTH OT BROPaB-
JieHnAsA, [0 KOTOPOMY depe3 HUX HJleT CBeT, IpnIeM [Hana30H HTOro ua-
MemenuA CBABAH ¢ BeIMINHON HEXPOM3MA, XapaKTepHON [JIsA OTHX Be-
mecTB, HO BApUAIIAM I{BeTA, KAK MPaBHIO, OLBAIOT He3aMETHBI, eciIH
TONBKO AUXPOM3M HEe OKA3HBAETCA CIILHHIM. Ecau remeps mecieo-
BATh CBET, IPONIeAMNil 9ePe3 OKPaNmeHHbl KaMeHb, ¢ IIOMOMIBIO CIIEKT-
POCKOIIA, MOKHO YBHAETD, UTO CHEKTP NepeceveH BePTHKANbHEIME TeM-
HEIMU HOJOCAMHA: JAN60 MUPOKEMEA, C PASMHITHMA KPagMH, TH00 Y3KH-"
mu, pesknvu. O KaMHSAX, A KOTOPHX XapaKTePeH BTOPOM THI CIeKT-
pa, TOBOPAT, UTO OHK JIAIOT YETKHE LOJIOCH MOTONIEHMS. Buepsre na
5TH JMONOCH B CHEKTpe MupKona obparwa snmmanme B 1866 r. Uepu .
Honocs B cmeKkTpe Hmuprona m3ydarx taxke Copbu 2. Brawane om mo-
JyMad, 9T0 OHH CBHJETEABCTBYIOT O NPUCYTCTBHE KaKOT0-TO HOBOTO
pIeMenTa, KOTOPOMY OH JIaJi HasBaHUe GRAaproHuiiy (0T ciIoBa @HAp-
FOHY — HA3BAHUS COTOMEHHO-KeaToro nupkona.— Ilepes.), HO 3aTeMm
06GHADY/KIT, UTO IOJOCH BHI3BAHH MeJbuaillell OPUMECHIO ypaHa.
B mocieqEue TOJH CHEKTPH TOTIOIMEHHEA JPATONEHHKX KaMHeH Ipu-
BIEKA0T Bce Gojblmee W GoXpIIee BHEMAaH@e; Kak OBLIO yCTaHOBIe-
HO, OHH UMEKT BAKHOE 3HAYeHUE JJIA HASHTHQUKAIMU ONMCAHHBIX
HWKe KaMmueln 2,

L Arthur Herbert Church, Micro-spectroscope investigations, Intellectual
Observer, 1866, vol. 9, p. 291.

2 Henry Clifton Sorby, On jargonium, a new elementary substance asso-
ciated with zirconium, Proc. Roy. Soc., 1869, vol. 17, p. 541 —515.

3 CpeieEuss O CHEKRTpPAX NOTHOUIEHHA TNONYTeHBI OT Anpmepcora n Ieitma.
CM. TaKsKe MHOrOUMCJeHHEe crarhu ormx aBropos B The Gemmologist, 1953,
vol. XXII n pambme.
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Ha mepBoM MecTe 3JeCh HJET IUPKOH, IOTOMY 9TO ero CIeRTp mo-
TIOMeHNA,; KAk MH yike 0TMedaan, GLLI Mm3y4eH PaHbINe, YeM CHEeKTPHI
JPYTHX ONUCHBAEMBIX APATOCHHEIX KaMHEH, i IOTOMY UTO OH NO-TIPesk-
HEMY 3aMeTHO BHJleIserca sToii ocoGeHnocTs0. Jlamee MBI Kocmemcs
CIIEKTPOB MOTJIOMEHNA, KOTOPHE MOMKHO CBA3ATH ¢ IPUCYTCTBUEM XPO-
Ma, 3aTeM TeX, B KOTOPHX IVIABHYIO POJb WI'DAeT jKeNe30, I HAKOHeI
‘Tex, MPWIMAA KOTOPHX /[0 CHX HOP HEM3BECTHA WM HPe/II0Jaraercs
6e3 .oMKHOHl yBepeHHOCTH. B KauecTBe MOMOJTHEHWA ONUCHIBAIOTCH
CHOEKTPH TOTJIOMEHNSA CUHTeTHICCKNX M IONAEeNbHEX KaMHei.

7. Cnekmp noziowerua YUPKOHG

- B cnmexTtpe morxomenus OEPKOHA MMEIOTCA CJEAYOIIHE TIaBHEE
mosocs 1 6910 (w.), 6830 (y.), 6625 (y.), 6435 (0. u.), 6210 (y. c.),
6150 (y. ¢.), 5895 (1.), 5625 (u.), 5375 (u.), 5160 (y.), 4840 (u.),
4325 (1.), '

Cnerrp morxomenna nuprona (doro 19), eciim om xopomo BrIpa-
JKeH, HATJMANHEe, 9eM CHEKTP J0oro APYyroro AparomeHHOro KaMHA.
B caMom fesie, 3eeHOBATO-KOPUYHEBEe KAMHA ¥3 BmpMmu nanT B BH-
AuMoit gacTH cmeKTpa me Menbme 36 momoc. CaMile YeTKHE IIOJOCH —
B cmexTpax mupronos ¢ ocrposa IIpu Jlanka (Ieiinon); MakcuManib-
HOe ROJIMUeCTBO HOJIOC Yy OTHX KaMHei 14, m3 mmx camuie 3aMeTHEe 12
nepeqnciensl sume. Ilosoca ¢ gaunoii Bonau 6535 — mambonee wer-
KasA m ycroiiuuBasi, BCIAE[CTBHE Yer0 OHA MMeeT BaskHelmee 3HAYCHH®
Aas menelt ompemenends roayOHX m OexsX KaMHe#, CTONb MOMYJIsp-
HEX B HACTOAMEe BpeMs: Ta Hodoca 00A34TENbHO NPHCYTCTBYET B
BHJIe Y3KOll JIMHEA B KPACHOHA YaCTH CIEKTpPa, HO MHOrga OHA OKAa3H-
BaeTCA TAKOM OaeIHON, ITO MOKET YCKOIbL3HYTh OT HEOILITHOTO TIa3a.
He3sasacuMo 0T TOr0, PA3BUT JAK CIHEKTDP IOTTOMEHAA NUPKOHA YaCTHY-
HO HIJIM MOJHOCTHIO, OH HACTOJBLKO CBOE0ODAa3eH, UTO ¢ ero MOMOIMBI0
3TOT KaMeHb MOKHO ONPEfedaATh BIOJIHE YBePEHHO; IEHHOCTb TAKOT O
BCIHTAHAA GymeT 0COGEeHHO ACHA, €CAH BCIOMHUTH, YTO B DTOM CIY-
Jae MOKA3aTeJ N ITPeOMICHNA BHXOAT 34 IpPefesl J1ala30Ha 00bd-
noro pedpaxromerpa. C [pyroii ¢TOPOHEH, CIeAyeT HOMHATH, ITO OTCYT-
CTBHE XAaPAaKTePHOrO CHEKTPa HOTNIONEHHA ellie He MO3BOJIAeT CAeNATh
OKOHYATeNBHEIH BHBOJ, IOCKOILKY HEKOTODHe HUPKOHH, 0CO0EHRO
KpacHbe, MOTYT BOOOHIe He JaBaTh HUKAKHAX IIOJIOC.

2. Cnekmpul noeaowenHus, CéA3aHHbEe € TPOMOM

CroeKTpH LOITOmeHNA, 00yCIOBJIEGHHbIE DPHCYTCTBHEM XPOMa,
UMeIOT UPe3BHYAiHO CBOEOGPA3HHE OGNHMK W XapaKkTepHH AAA DAL
AparoNeHHEX KaMueil. ITH KaMHM MOJKHO PAa3feJHTh HA JABe IPYIIH,

1 Jin@Hs! BOJH BHIPAKEHH B aHrcTpeMax. BYKBH B cKOGKax 03HAWAIOT cie-
mylomee: 0. U.— OUeHb UeTKAA, W.— YeTKAad, Y,— yMEPeHHAA, Y. C,— YMepeHHo
ciaafas, ¢;— caabast, - - S

'
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f TMEHHO HA TPYNIY KPACHEIX ¥ I'PYINY 3€INeHHX MHHEPAIOB 1, OGe
rpynos MMeIoT AiBe ofmue y3Kue JAHNH, ofpasyomue Ay0ier, B Kpac-
HO# YaCTH COEKTPA, IIEPOKYI0 a0COPOIHOHHYI0 ONOCY B opamxesoi
IM B REJITOH W BelleHol YacTAX, & TAKMKe UeTKYI0 HOJIOCY IOTIJIoie-
#@A B QUONETOBOA 4ACTH CHEKTPA. Vsxme modocH, moMnMo gyO.aera,
MOKHO VBHJIETb B KPACHOH JaCTH CIEKTPA, & B HEKOTOPHIX CIYHAAX M
8 ronyGoit. .

a. I'pynna rpacnuix xammeii, 1. Py6un. T'1aBHEE HOJOCH B CHGKT-
pe norxomerusa pybuna: 6942, 6928 (my6aer, o. 1.), 6590 (y.), 5950—
5200 (0. w.), 4765 (0. w.), 4750 (w.), 4685 (0. q.).

PyGun mMeer 0COGOHHO XAPAKTEPHSIA CIEKTP MOTVOMEHMAA. ILy6-
JieT B KpacHOM IBeTe o0paTnM: HA TeMHOM (OHE B DPACCESHIOM CBETE
OH BHINISATHT KAK Iapa APRUX JuAmi. 910 ABIenne BO3HEKAET Graro-
flapa cEabHOM (uoopeciesnun Py6uHa, KOTOpasA Bo306y:RIaercsa Pumo-
JIeTOBEIME WIM YIbTPAdUONETOBHIMA JYIaMHA M NPOSABAETCA HPemMy-
ImMecTBeHHO [BYMA JIHHHAMHE BTOTO ay6mera. Toxbpko B TPAMOM
HPOXOJAMEM CBETe 9TH JMHWE OKA3HBAIOTCA TeMHLIMH, T. €. JHHIAMH
fornomenusA. QOaoopecnupyomui Aydrer B KOpyHAe — HACTOIBKO
YyBCTBUTEABHEA WHANKATOP IPHCYTCTBUA XPOMA, UTO €0 MOMKHO yBH-
feTh I B PA3HOBHIHOCTAX JPYIoro NBeTa, HaupaMep B IyPIYPHEIX MK
JIAOBHX candEpax M faske B TeX CHHEX caudupax, KOTOPHE B HCKYC-
CTBEHHOM CBeTe mpHOOpeTaloT mypiypHsii orTemok. Kpome Toro, mis
py6uHa XxapaKTepHH (A BayKHLL A €ro HACHTHQUKANNY) TPH JUHAK
B CHHeM TBETe, TAK KAK MY MINWHeIb, HE IHPON He AI0T B 9TOM JacTu
CHeKTPa HUKAKEX JIMHMIL. :

2. Kpacnas wnunesy. T1apHBe MOMOCH B CHOERTPE MONIOMEHMA
gpacso mmmmenn: 6855, 6840 (nybaer, y. c.), 6560 (c.), 5950—4900
(0. .). : '

© DroT CHEKTp IOTTOMEHNA XapaKTePeH TONbKO LIS INCToH HKpacHoi
InmEeNE; OH JOBOJBHO ILIOXO BHPAKEH B PO30BOH mMIAHENH, HO B
9TOM CJIydYae WHOINA MOABIAIOTCA NHHEA (IOOPECTIeRIUE, X0TA OHM
{8 CTOMB Y6TKN ¥ He TAK TYBCTBHTEIBHH, KAK B cIyJae pyOuna, i, Kpo-
Me TOTO, He COOTBETCTBYIOT TOUHO HE OJHOH W3 MOIOC. Caepyer same-
T#TH, 9TO ecan B pyOume Ay0/IeT Ha KPACHOM KOHI® CHEKTPa KajKeTcst
B HeHONBIIOM CIEKTPOCKOIEe OHOH peskoil amEWe#, TO B TMINHEIN
AMEOTCST CHCTEMA M3 IATH JWHWH, W3 KOTODPHX fiBe CaMble CHIbHBIC
(6870 u 6750) 06pasyioT YeTKYIO Hapy, OTAeNeHHYI0 OT PyruxX JNHHWI
(00 pecIfenIuA BUAHA TOAHKO B PO30BOM IIIHHENH. CuerTp moriome-
HOS BRIIOUAET, KPOMe CPABHATENBHO CIaBoro pybmera, HECKOILRO
TOHKIX JIUAMIT B KPACHOM I OPAmH;KeBOM IBETAX; CaMad YeTRAA u3 HEX

1 Nleramploe M3ydeHWe CHEKTPOB IOTJOMEHHA MOHEPAJIOB, OKPAIICHHLX
KPOMOM, NaHO B crarbe: B. B. Hawozun, 4. I Ceupudos, H. B. Beaos, 3aBucu-
MOCTH OKPACKE MUHEPAJOB OT HX KPUCTAIIIYeCKOi CTPYKTYPHL (Ha mpuMepe M-
HepasioB ¢ TPeXBajleHTHHIM XpomMoM), MuHep. ¢0, JIpBOBCKOTO yHHB., 1967, 62,
N 21, ¢. 126—133.= IIpum, ped, '
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yKa3aHa B NPHBEICHHOM BHINe IepPevHe; MOTIOMEHHC B KOITOM H 3e~
JEHOM IBeTaX 04YeHb CHIBHOE. ,

Hajmo oTMeTHTH, 9TO I{BET MIIOrHX KPACHOBATHX IINUHENEH CBA3AN
[JIABHHM 06Pa3oM HE ¢ XPOMOM, 8 ¢ APYTAMHU DISMEHTAMI, ¥ TAKUe KaM-
HII He JAJOT TOTO CTIeKTpa MOTJICINEeHusA, KOTOPHIi 3/1eCh OMUCAH.

Tony6aa mMOomHeIb PACCMATPUBACTCH HIDKE.

3. Iupon. I'naBHsle MOJOCH B COEKTPE MOINIOMIEHHA NAPOUAl
6870 (c.), 6850 (myGuer, c.), 6200—5200 (o. =.).

JlyGaer B KpacHOM TiBeTe MOKeT GBITh HACTONBKO crabriM, 9TO IPA
onpe/ieieHAN IEPONA HA HETO NONAraThCA HeAb3s. C npyroit cTOpoHH,
MAPOKAA TMOTOCA B JKEITOM M 3€JIeHOM IBeTaX BU/IHA O4CHb YeTKO; OHA
XOPOINO OTIHIAETCA OT TAKOM 5Ke MOMOCH B CIeKTPE NOTIOMEHNA K-
HEIH, TAaK KaK pacmojaraercd Onmke K KPaCHOMY UBeTY. ‘
.. Ilmpon n3 Yexum He TaR OPO3PATeH B roxy0oii 4acTH CIEKTpa, KaK
pepon m3 Apmsoms mim KmvGepin, mosTOMy OKDacka 9eImCKOro mu-
pona HeHATCA HIKe, eM Y ABYX APYruX BH[OB. Ciefiyer 3aMeTHTh,
910 KpOMe I0J0C, CBA3ARHHHX C XPOMOM, B COEKTPE MOIIOMEHMS, Xa-
paKTepHOM AIA BceX NApOmoB m3 Yexnmum M UaCTO BCTPEYAIOMEMCHA
TAKe y NEPOIOB W3 JIBYX APYTEX PaifoHOB, BHJHA TJIABHAA «AIbMAH-
nauuoBasm momoca — 5050. '

Heo6x0oanM0 TOTIEPKHEYTH, YTO OMMCAHHGIA 371€Ch COEKTD TOTJ0-
meEnd XapaKTepeH [UIsA HHEPOIA, IBeT KOTOPOIO CBA3AH B OCHOBHOM
¢ XPOMOM; B TO 7Kke BpeMs OuefHbe KpacHOBAaTO-QMOIeTOBHE IPAHATHI,
OTHOCAIUECH K THPON-AIbMAHAUHOBOMY DAY, HaUpPHAMED POLOIUT A
pasmosunocTh ¢ [leiinona, HenpaBWIPHO HA3HBAaEMA KauHiACKOR
HIITHEENBI0, EMEIOT CIaGH abMaH{AHOBHIA, A He THIHINH 1A XPo-
Ma CIIEKTp TOTJIOMEENA.

4. Pogoewii monas. B cneKkTpe MOIJIOMEHNA PO30BOT0 TOIA3a HHOT-
A MOJKHO 3aMeTUTh OJeJHYI0 JUMHNI0 B KPaCHOM KOHNE CIeKTpa ¢ ITu=
Hoit Boans 6820. BepoaTHo, 910 Ay6eT, COCTOANMA 13 HEPAZIAIHMLIN
JUHEH, 0 AHAJOTHA ¢ YeTKAME Ay0aeTaMn B CHEKTPAX pyOmaa, B3yM-
pyraut. i Kar uB GoxpmmucTse APYTAX CIEKTPOB, CBA3AHHEIX ¢ IPA=
CYTCTBEEM XPOMa, 9TA NUHAA 00parmma, T. ©. ee MOMKHO BHUMETH KaH
APKYI0 JHHEI (UI0OPECIEHNNN, eClIii KaMeHb OCBeIeH M PaccMaTphs
BaeTcs IOJL, YIVIOM K JIydYaM CBETa.
~ Tlomumo TOTO 4TO JJIMHA BONHH HTOH JWHAA MEHbME, CaMa Oaep-
HOCTH JWHHEE He I03BOJIAET COYTaTh € ¢ APKAM (II00pecnupyomuM
RyGieToM, BEEMEM B CHEKTPe PO30BOTO cangmpa.

6. Tpynna senemvix xammeii, 1. Haympyo. Y m3yMpyna CIeKTPH
TOTJIOMmeHns, COOTBETCTBYIOMNe MOKA3aTeNAM NPEOMICANA 00HIKHO-
BOHHOTO U HEOOLKHOBEHHOTO Jydeil, PAsiImYaloTcs MexAy coboi, M
TAaBHHE IMOJOCH B AEX CIefylomue:

ofmkmoBernRE aya: 6820, 6795 (ay6uer, y. =.), 6370 (v.),
6300—5800 (y.);

peobmEHoBennEnt ayg: 6820 (1.), 6795 (y. 1.); 6620 (y.),
6460 (y.). '
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. 910 THOMWEH BeneHb CIeKTp mormomperus Xpoma. Hax agecs
WEA3aHO, ¥ M3YMPYAA PEATBHO CYNECTBYIOT ABA CHEOKTPA IOMMOMEH A,
TAK KAK OGHIKHOBEHHEIH (3KeNTo-3e/IeHbi) U HeQGHKHOBCHIHIA (CHHE:
8eTembLi) Ayd9n ABHO pasnuansl. [Be mupnm ayGaera B KPacHOM nseTe
YeTKO OT/eNAITCS OffHA OF PYTOi Jaske ¢ MOMOINbI0. MAJIOT0 CUEKTPO-
CKOIla; OHYW BHAHEL JJA 000HMX Jydeil, HOo i HeOGHKHOBEHHOTO Ayda
7X .MHTEHCUBHOCTH CjIerKa pasimunsl. Ilmporada mosoca HOTTOIMEHUS
B OPAmKeBO-JKEJITOM I[BETe COBCEM HE TAKAas 9eTKasd, KaK B KPACHOM
CTIEKTPe LOIJIOMeHUS XPOMa; B ClAydae HeOOHKHOBEHHOrO Jyda OH3
TaKad OJeJHAA, UTO IPAKTHIECKH HepasnmIuMa. B meroToprx 06pas-
max BARHE Giefnkie JIMHME B TOXyG0H 9acTH COOKTPA. s

. 10T CHEKTp IOTIONEHHA IPe3BHYANHO XapaKTepeH A H3yMpY-
Ja B ACIONB3YeTCH JJIsA ero OupefeieHAA; HPH 3TOM HAK0 HOMHHUTH,
UTQ CHHTETHYECKHA HM3yMPYH MMEeT TAKOH ;Ke CHeKTD MOIVIONmEeHNA, a
TOHKOSEPHACTHI NPO3PAaunbIil 3eJeHb IKANEHT (CM. HIKE) — OUeHb
HOXQ/KUH. , : , o

2. Auekcandpum. B caydae anexcaHApuTa, B KOTOPOM XOPONIQ
IPOSIBIAETCA [UXPOU3M, CHEKTPH IOIJIOMEHHS, COOTBETCTBYION[H®
TaBHHM HAIPABIEGHUAM HARMKATDHCH, T. €. €¢ OCAM, 9eTKO OTINYal0-
TcA OZUMH OT Apyroro. M onmmewM 37ech [Ba COEKTPA, COOTBETCTBYIO-
mye 36IeHOMY Iydy (MEIJIeHHOMY, T. €. ¢ HamOOIBIIMM IOKA3aTeaeM
OpeIOMJICHHA) U MyPOyPHOMY Iyqy (GHICTPOMY, ¢ HANMEHBIINM IOKA-
saTeseM mpenomnenus). ['IaBHEe TOMOCH B 3THX [BYX CHEKTPax cuie-
Ayiommae: N

[ . .

. sememmit ayw: 6795 (o.u.), 6774 (y.), 6650 (c.), 6550

, (y. c.), 6490, 6450 (y. c.), 6400—5550 (y. 1.); o
: . mypuypmsiit aya: 6795 (c.), 6774 (2.), 6550 (y. ¢.), 6450

(y. c.), 6050—5400 (y. u.). : R

. CHeKTp HOTJIOMEHHA AJEeKCAHJPATA MOKHO CIUTATH TPOMEKYTOq-
HEIM MEK/LY KPACHEIM U 3eJIeHbIM THIAMH CIEKTPOB IOTJIOMEHHS. XPOMa.
B nesoM 3eNeHHi Iyd AaeT TAKOH jKe CHeKTP MOTJIOMEHAsA, KAk B 0yp-
pEypHEL, BO 3HaumTensHo Gorade. HauGonbmee pasnuine MeKIy HEMH
5AK/11093TCA B IPACYTCTBAA B KPACHOI 9acTH COEKTPA IAPOKOH MO0~
¢Hl HOTIOIMERnsA, KOTOPas ye U CMelleHa K 3eJeHOMY I[BeTy B 6xaro-
EapA KOTOPOil BO3HHUKAET CTONb YeTKUI IBETOBOR KOHTPACT ME;KIY 9TH-~
M# FBYMS JYYaMH, )

CIeKTp TOIJIOMEHASA OPAM/KEBOTO Jyda (CPefauil MOKABATeNb Ipe-
JIOMJeHAsA) HeBHPA3UTENCH, & AyOier B KPACHOHE ero Jacru JOBOTBHO
OJeIHEIA, v

Kag m3yMpyq m pyGun, Tak B QIeKCAHAPUT JAIOT INHUK B roay0oi
YACTHE CHEKTPa HOIJIONeHHA, HO OHM OYeHb CIalble; €Gerde BCero ouu
BHIPA’KEHH! B CIEKTPe MOIIONmeHHsA Ny PIyPHOTO Ayda. o
- 3. Madeum, Tnasmsie mONOCH B CHEKTPe MOTIOMEHHA jKANeATa:

6915 (x.), 6550 (3.), 6300 (c.), 4370 (x.), 4330 (c.).



7. Heem, durpousi W CREKMPH NOLOWEHUR ) 101

** Hoxoca ¢ merrpom 6915 — aro mouT: ompeieeHHO KyGer, cocTos-
miit w3 nmant 6940 7 6890, HO rpaHUIE UX PA3MHITH, W OTIGIATL WX
Apyr OT Apyra He yjaaercs. Tak ke DI0X0 OTPAHMYEHE X 7Be Apyrue
HOTOCH. DTOT CIEKTp MOITOMEHNA XaPAKTePeH TOABKO /LA OUeHD HeH-
HOTO 3eJeHoro skaja. IpoMe yKasaHHHIX IIONOC, EMEETCH YeTKad y3-
kas moxoca 4370 B ¢uomeToBOM IBere; OHA BH[HA B CIIEKTpe IPOCBE-
YHUBAIOMEro RANENTA JT00T0 IBETa, HO 9eTde BCETO NPOABIAETCH Y-
ero Giae HO-ANI0BON PAasZHOBUHOCTH. Eme oara, mo Gonee caabas —
fioroca 4330. DTH MOTOCH NOYTH ONPE/IeICHHO CBA3AHB C OKACHBIM 6=
Je30M ¥ OYCeHD IIOXO/KH HA IOJOCH B CHEKTPAX FKEJITHX PAsHOBHHO-
cTeil GAMAKOr0 MEUHEPAJa CIOIyMeHa. o

~"Moxuo saMeTurs, 9TO CHEKTD HOTTOMEHHSA gedpuTa WMEET TeM-
myo " morocy 6890 m momocy 6630, 910 yKa3HBaET HA MPHCYTCTBHE
ipoua.” |

+{ B HeKOTOPHX JPYTHX JIPATONEHHHX KaMHAX, HAIPAMED B XpoMaE-
oncmge, NeMAHTOHE, TONy00M KHAHATe I HEKOTOPRIX BHAX JECTATH-
ra. Takme MOIKHO YBHIETH ‘¢IeH TOIO0C XpoMa. '

RO 2 Cnekmpus nozaoujenus; CA3AHHYE ¢ HEAe30M

""a. I'pyma oxmcmoro xeuesa. 1. Cangup (seaennit u 204y60i).
B clieKTpe HOINIONEHWA 3€IEHOT0 W roxydoro candupa TIaBHLIE BO-
aocsr 4710 (y.), 4600 (y. 1.), 4500 (0. w.). o
.. DTOT cHeKTp OIH30K. K CHEKTPY 3e1eHOT0 KOPYHAA; DOTOCKH 4600
1 4500 BHCAAAST B HeM KaK efumHas m0x0ca 60onbmol MHTeHCHBHOCTH,
pacupocrpassiomascs or 4630 xo 4470. 113 nepedncieHHLX TPeX MO-
70¢ ranboiee yeroiamsa noinoca 4500: ona mouTH BCerAa BEJHA, XOTA
651 1 c1a60, B CIEKTpe TOAYGHX candapos; 9Ta MOI0Ca HUKOIJA HEe 10~
ABIIACTCA Y CHHTeTHIECKIX KaMueil, I eC/IM OHA IPACYTCTBYET B CLIEKTDE
DOFJIOMEHHs KAKOro-amb0 KaMHA, MOMKHO HE COMHEBATHECA B €TI0 eCTe-
CTBEHYOM IPOUCX ORJICHAN. B caygae ronyGrix candupos, meficTBATENb-
HO YNCTHX HO HBETY, MKeJATas 9acTh CHEKTPa MOKeT OHTDH TOTJICIHEHA:

"9, Andpadum (demawmoud). B cmextpe MOrIOMEHHA AHAPafuTa
raaBHas Hofoca — OKoxo 4430 (0. w.). '

" Amugpanmr JaeT B CBOEM CIEKTPe MOTJIOMEHMs 0UeHb €eTKyIo Io-
100y ¢ ‘menTpoM 4430, KOTOpas CBA3AHA C OKHCDHIO' JKENE3A I MOKeT
OHTh 1O3TOMY Ha3BAHA AHOXPOMATHIECKOH, TaK KaK jKeIe30 BXONNT
B dopmyay rpamara amipalura; BCe PACCMOTPEHHEe DPaHee MOJO0CH
OHTM  AJLTOX POMATHICCKUMHY. C :

Ilpexpacusiil 3eeHbli BET TEMaHTCHA — Pa3sHOBUAHOCTH aHjpa-
fura — CBABAH IMIABHEM 00pasoM ¢ XPOMOM. COOTBETCTBEHHO B’ €T0
CIeKTpe MOIMOMEHNA HMMeeTcs, KaK YKasHBal0Ch pansmie, CAIBHOE
Horsomenye B $rOIeTOBON TACTIL JT0 YeTKO NPOABISETCS B Ciydae
KaMHGH cpelHero KauecTsa, CHEKTP KOTOPHX PE3KO 00pHBaETCSA OKOJIO
4470. V memamtonya, upesprdaiiHo Goraroro xpomom, fiaie oot 9-
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dexT MoxeT GEITh BHPOKEH 1360, HO B CIydae TAKHX KaMHeH MOKHO
Hab110aTh 7B CBABAHHHE ¢ XPOoMOM TyMmammme moxoch 6400 m 6220
B Opam;KeBO# TaCTH CIEKTPA. '

8. Xpusobepuss. B cuexTpe mOIiOmeHEA Xpm300epmiia (mo =®
fJIeKCAHIPUTA) TAABHAA HOJOca — OKomo 4440 (u.).

‘ra moOMOCA Iyde BCEro BHIHA Y KOpHIHEBOro xpm3ofepmiia ¢
Ieiiona; mMUpHEHA IOJOCH B DTOM CIyIae COCTABIAET OKOIO 200 A;
BMecTe ¢ HEH MOKHO YBHJeTH ciabhe pacmimpuarsie moxockum 5040
1 4860. B ciayuae sxearoro xpmsebepmina BEAHA TOXBKO moxoca 4440
yMepeHHOE WeTKOCTH W MeHbIeji’ mupmasl — Beero oxoxo 100 A.

CHexTp HOTJIOIIEHAA ANEKCAH/IPHTA YIKe OHHCAH.

4. 9nudom. B cmeKTpe TOITMOMEHUS SNHUAOTA BHEAHH JiBe TJIaBHEE
fromoest: 4750 (u.) m 4550 (1.), ecam ToNbKO ofmee MOrJOMEHNe B CH-
Hell 9acTh He CINIIKOM BEJIWKO. . ‘

" 6. T'pynnma zakmenoro swenesa. 1. Aavmandun. B cnextpe mormo-
menus aIbMaHAWEA TaasHEe moxocs 5760 (u.), 5270 (4.), 5050 (o. 1.)
m 4620 (y.).

CHeKTp IOTJOmEenHs rpaHaTa albMaHAWHA OB YOOMAHYT Jep-
gem B 1866 . B TOM sHe coOOmEeHNH, B KOTOPOM OH OHOHCAJI. IIOJIOCH B
coexTpe HupKoHa. TpH IOJOCH B 3eMeHOH YaCTH CHEKTPA — OYeHb
geTKue M IIHPOKHE, W B CAyuae HACTOAIETO aTbMABHAWHA [(Be W3 HUX
5270 u 5050 pasgenuTs 0YeHDH TPYAHO. MHOIrHEe MUPONBL MMEIOT TE jKe
TpH YCTOMYHMBEIE IOJOCH; HePeJKo OHHW BUAHH ¥ B CIYyYae TeCCOHUTOB
¢ Heiinona. KpoMe oTuX mooC, B BUIAMOM YaCTH CHEKTPA MOKHO BB~
HKeluTh eHle 9eTHpe: MEPOKYIO caafyio IOJ0CY B OPAH/KEBOM IBeTe
6170, ysxywo crabywo momocy B roxyGoMm 4760, eme onay 4380 m Gonee
mupokyio 4270 (oGe B cumueit wactm). Hpome Toro, mmenrcs eme fAse
HOJOCH CPa3y e 3a IpefielaMu BHAEMOTO CIEKTPA.

2. Xpusoaum (oausun, nepudom). B cmeKTpe mOIIOmeHHA XPH-
sonnTa raasuse moaock 4910 (y. 4.), 4730 (y. =.); 4530 (y. 1.). ‘

" 9TOT CHEKTP XapaKTepeH A XPU30MATA U MOKET MCHONb30BATHCHA
fins ero ompepenenns. Ilomock moAsiAnTCA HpH M000H OPEEHTAPOB-
Ke KaMHA, H0 0COOGHHO X0POMmIO BEEIAI0TCA, KOoTAa HabaI0ieHusa npo-
BOJAT B HAIPABJIEHUH, COOTBETCTBYIOMEM CPeflHEMY MOKA3aTeN mpe-
JIOMTIEHHEA. ' ’ o

8. Cuneaaum. CIEKTp NOTIOINEHNA HEJABHO OTKPHTOIO Jparo-
IEHHOTO MUHEepaJia CHATAJATA O9eHb HOXO0/K HA COEKTD OJHBHHA; 3TO
CHOCOOCTBYET TOMY, 9TO DTH [BA MUHepana dacro myTtafor. CuHrammr
maet momockt 5260 (c.), 4930 (y. =.), 4750 (y. 1.), 4630 (y. 1.), 4520 (y.);
cuextp obprBaerca y 4350 (4.). - ' -'

Oramunme cOeKTpa CHHTAIATA OT CHEKTPa OJHBHHA COCTOHUT B IOAB-
nenun moaock 4630, orcyTeTBYIONEH Y OMMBHHA. -

4. I'oay6as wnuneav. B cUeKTpe HOTIOmMeHHsA TONYy6oi mmunensn
rrasase noxocst — 4800 (y. 4.) i 4590 (u.). Lo
" IloAHEIA CIEKTDP HOrJomMeHAsA roxyb0ofl HIMMHEIN COMeD:KUT He
MeHBIIe IeCATH I0JI0C, GOJBNIMHCTBO KOTOPHX, OJHAKO, BEChMa Pac~
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nanByathie. [Tonoca 4590 vuens ycroilumBa 1 BUAHA NajKe B TOM Cay-
yae, eCIM IMIKHENb COREPIKAT MeHbIie 2% OKHMCH jKejesa. o

5. Bnemamum u duoncud. CoeKTp MOIVIOMEHUA DHCTATHTA OUCEHE
XapaKTepen Garofaps MOSBIEHHIO YeTKOf ysKo# aGcopOnmonnoil no-
nocer 5060 B seaeno-rony6oit gactm. OcoGeHHO X0pONmIO OHA BHJHA Y.
KOPWIHEBOTO 5HCTATHTA M3 DHPME; B CHEKTpe 9THX KaMHedl BUiHA,
xpome TOro, Gojee MHPOKAsA, OTHOCHTENBHO TETKAs II0JOCA 5480; »
roiy6oil 4acTH CHeKTpa TaKske eCTh PACIIHBYATHIE MOIOCH.

Hexoropuie pasHOBIHOCTA AHONCHAZA, B 0COGEHHOCTH KPAaCHBHIL
xpomamoncuy u3 BupMH, Jal0T COEKTP, 0YeHb MOXOMKHI HA CHEKTD 3H-~
CTAaTHTA, HO BMECTO OJHON YeTKOH JWHHA B 3eJ1eHo0-Tony0ol wacTm
CDeKTpa BEAHH /IBe;,; IPHMEPHO OAMHAKOBOH maTemcHBHOCTH — 5080
m 5050. I]Ber seseHoro SHCTATHTA, KAK W IBET XPOMMONCH/A, obyec-
JOBJeH OTYACTH IPUCYTCTBHEM XPOMa, B B HX CHEKTPaX MMEIOTCH CBH-,
BQHEHP ¢ TEM DIeMEHTOM IJIOX0 pPa3iumdAMEeE Y3KHEe IIOJIOCH B Kpac-
HOM IBETE..

4. Cresmpsl nozioweHus, C6A3AHHVE C MAP2OHYEH

Mugepamnsi, IBer KOTOPHX 00YyCIOBJIeH NPHCYTCTBHEM MAapramna,
AMEIOT, KaK IPABHEIO0, PO30BYIO IIN OPAmKeByIo okpacKy. Mx cmexTprr
TOTIOMEHENsA JAOBOAbHO TUIHYHH: OHU CONED/KAT IOJNOCH B CHHEX IF
EOMeTOBHX IBerax, HPHIEM UeTKOCTH IIOJIOC BO3PACTAET IO Mepe
YMeHBIIEeHASA [UIHH BOJH. B HEKOTOPHX caydadx Ha ¢(ororpadmax
BHJHE, KPOME€ TOT0, HOXOCH B YJBTPapHONETOBOR YacTH CHEKTpa.

1. Cneccapmus. Pefxuii m KpacuBHil MapramneBHil IpaHaT cnec-
CapTHH 9acTO faer Golee WIM MeHee UeTKNE IIOJOCH, XapaKTepHEO
I8 aNBMAHAUHA, TAK KaK B:€r0 COCTABE 0OFTHO MPHCYTCTBYIOT A MO-
NeRyIH sKedeswcToro rpamara. OTauduWTENBHEE IONOCH B! CIEKTPE
coeccapTHHA — [BE: BechMa ciabnie momocsr 4950 m 4845 B romyGoir
yacTa B Gonee derras monocy 4620 Hocxenmee, 4T0 MOYKHO YBHUJETH
B CIOEKTpP@,— 3T0. YaCTO MHPOKasd nonoca 4320, HO B HEKOTOPHX CIIY-
wagx eme 6olee UeTKHME W JOBONBHO yaKue moaock 4240 w 4120, mpn-
weym moxoca 4120 ocoGeHHO WHTEHCHWBHA. . ,

2. Podonum u podorposum. Posopsiii MaprammeBHil CANERAT Po-
JIOHAT W OYeHb MOXOQJKHUiE Ha Hero mo ¢0auKy KapOoHAT PORXOXPO3HT,
HCIOMB3yeMEle KaK MOfleOYHEIe KAMHEY, TAKKe 10T IOI0CH HOTJIoIme-
HAA, XapaKTepHHe [ Mapranna. K cosanenuio, B IpOCBEIABAIOIAX
o0pasnax, BCTPeIalIAXCA Jalie BCero, B KaKIOM CIydae MOYKHO YBH-
IeTH TOMBKO OfHY NIHPOKYIO OIOCY B 3€J€HOM I[BETe OKOJI0 3HAYCHHA
9500. ae B Tex pegxux caydasX, KOTJa 5TH MEHEPAJIH NPO3PATHBL
¥ MOMXKHO HAGNOIATH CIeAyIONIEe MOM0CH B CAHEM W (WOIETOBOM IBe-
TaX, OHH HACTOJIBKO IOXOKH, YTO COBPEMEHHEIE MeTOfH He HO03BOAAI0D
¥X pasIHYuTh.
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. Aamas. B rRapmerux anmasax, nmemm;nx oxpacky or Gemecoro
KO myﬁoxoro JKeATOr0 I(BeTa, OGHYHO BHIHA y3Kag moixoca 4155 B
Kpaiinefl ¢moneToBol YaCTA CHEKTPA. CunpHee Bcero OHA BHPAKEHA B
KaMHAX ¢ 3aMETHOH 7KeJTOBATOA OKPACKOIl, M TOTAA 9Ta MOJ0¢A BIOJ-
He OTICTIEBA. B 5TOM ¢lyUae OHA CONPOBOKAACTCA APYIHMH IQI0CAMH,
#3 KOTOpHX Hambonbmee 3HAYeHWe EMeeT moxoca 4785. Ormeuensl
Gouee caabrie mosock 4650, 4520, 4350 u 4230.. VlrTepecno, aTo:Kel-~
THIE aJMa3hl, KOTOPHE HPOJAIOTCA KaK «caMble MOJHEIC) KaMHH, e AT
BTOM CePHM IOJXOC, XOTA MHOTAA GhBaeT BEZHA HoMoca 4155.

B KOPHYHEBHX aJMa3ax ¥ B 3eJeHOBATHX KaMHAX, o6xaJaromux
3eleHOMH. Paroopeciennueil B yIbTpadHOMETOBHX JyYax, IACTO MOKHO
sayeTHTh HesacEy Jauamio 5040 B 3enemo-ronyOoM mBeTe; WHOIA DA~
HoM ¢ Hell OKasMBATCA Apyrme, eme Ooxee cinabue amuwmm. Jlmaus
5040 mmoraa mposaBasaeTcs ¢ 6oJbMeR YeTKOCTHIO B aIMa3ax, KOTOPEe
npnofpean 3eJeHYI0 HIN KOPHYHEBYI0 OKPACKYy B Pe3yabTare-o06may-
YeHnA aTOMHHIMH YaCTH8MH, HO, KaK BRACHWIOCH, 3TO :3aBMCHT OT
XaparkTepa TepMmYecKodl o6paboTKH mociye OGIyUeHHMA H.HEe MOKeT
CAY;KATh HAHEKHHEM AArHOCTHICCKAM HPHU3HAKOM oﬁpaﬁowannmx aj-
Ma30B.

. VxasamHHe BHINe THHAN WIH IOJOCH B anMase He cmmam.r Kag
yeneps CUMTAlT, ¢ OPEMECAME B KaMHe, a HMEIT c'rpymypnoe npo—
HECXO/KICHTE,

. 2. Cnodymern B cmextpe moraomieHns cnonymena TJaBHEE WMOA0-
cut 4380 (u. ) m 4320 (a). SR

B ¢Bponerosoil vacTu CuerTpa CIOTYMOHA Bmmm IBe pe3xue yaxme
poxocsl. VIx mpmeytcTBHMe. [OCTATOYHO ANA MACHTAPUKALEA SKEATOBA~
T0-3e70HOr0 cuogymMena. OHE II0X0 BEJHE B THAACHUTE H3-32° npncyT—
CTBEA XPOMA ¥ HE BHEHH B COGKTPe KYHOHUTA. &, -

3. Typmasun. COeRTp HOMJIOIIEHWA TypMaiumua Fe xapaKTepeH.
Kak # B cayuae APyrHX MUHEPAJIOB C M3MeHAIOMEHCA OKPACKOI,
CHEKTD NOIVIOMEHHA TYPMAIHHA MEHSETCA B 3aBHCHMOCTH OT I(BET.

Kpacuuit m po3oBHil TYPMAIMHE JAOT B 3€I€HOH YACTH CIEKTPA
MHIPOKYI0 IOJOCY IOTIOMEHMS, KOTOPasd, KaK OKa3aJ0Ch, MEHHeT
CBOe IOJOKeHHe, U JBe y3Kme moiaocs 4580 m 4510.8. roay6oit macTu
CHEKTPa. JTOT CHEKTP WOINIOMEHAS HMEeT  HeKOTOPOoS. CXONCTBO ¢
KPAaCHLIM CHeKTPOM XPOMa, 3& MCKIIOYCHHEM TOrO0, 9TO 37I€Ch OTCYTCT-
BYIOT TOHKH® JUHHHA B KPACHOM I[BETE, HO BTH TprannHu He: cop;ep-
3KAT JaxKe CIegoB Xpoma.

B cayuae seaenoro u roxy6oro TpraJII/IHOB RpaGHLIE ROHeu CIIEeK-
Tpa o6pesan or 6400; sryma Taske yskas moxoca 4980 B senemom pe-
Te ¥ c1abas Tymammas mosioca 4610 B cmmem mBere.. .
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‘6. Cnermps nozAoueHus CURMEMUNECKUL KaMHely
cmeroa u 0ybaemos

ro

. Camretmueckwe kammn. 1. Cunmemuueckuii kopynd. Ciertp
uomomemm CUATeTHeCKOro pyOWHA TaKiKe CBA3AH ¢ HPHCYTCTBIIEM
XPOMA ¥ DPAKTHIECKH WIEHTUYCH CIEKTDPY HATYPAJLHOrO KaMHA, 32
ACKJIIOYEHUeM TOTO, 9TO IPHE OJFHAKOBOH Iiy0uHE OKPACKH IIOIOCHL
BUAHL Gollee TeTKO. B ciIydae cHHTETHYECKOro candupa, IpH H3FOTOR-
- JIeHEE KOTOPOr0 MCHOTB3YETCHA ;KEeIe30, 4 TAKKe THTAH, HPH pocTe
OyJBKE 3e1e30, MO-BAXHMOMY, HCHAPHeTCH M CJIef0B IOJIOC 3Kele3ad
‘B CHHEH YaCTH CHeKTpa He BEAHO (TOrla KaK y HPHPORHEIX KaMHEH ca-
-mas geTKaA u3 5>TuX noioc 4500 obHapy:KUBaeTCA MOUTH Bcema) ‘Cuir-
TeTHUECKHH KODYHJ THOA JIEKCAHADUTA, He HMEOMuil TPIPOIHOTO
‘@HaJIOTA, OKpAmieH BaHAXWEeM, W B ero CHeKTpe MOIIOMeHus HMeerca
~'y3KAA JTHHUSH 4750 B ronyGOM D;BeTe, 910 MO3BONACT pacnoaﬂaTL 9TOT
KaMeHb. -

2. Cunmemuneckan wnuness. I_IBeT CHHTETAIECKAX TOTYORX mnu-
HeJeH oﬁyc.nomlen TPHCYTCTBHEM KOGAIBTA,-MOITOMY OHH HMEIOT Xa-
paxTepHLI COEKTP HOINIOmEHNAA, [ABHAA 0COGEHHOCTH KOTOPOTO 3a-
KJII0YAeTCA B TPeX MUPOKHEX mojocax okono 6330 (8 opamsxesoi obaa-
.oti), 5800 (B sxexroit) u 5440 (B 3eaeHOi); HHTEHCHBHOCTH HTHX IHOIOC
8aBUCHUT OT TIyOMHH UBeTa KaMmasa. CHETeTAYEeCKHe FKeITHE U ejlTo-
BATO-30JI0HEE MINHEIN AAI0T HeACHyI0 moiocy 4480 m y3Kyio, HO 60-
nee ueTRyI0'mon0cy 4250 B cure-romy0oil 9acTH CHEKTPA; B TO JKE BpeMsa
HEKOTOPHE U3 rosy6oBaTHX PasHOBMAHOCTER JAIOT STH MOJOCH BMeCTe
‘¢ IONIOCAMH, 00YCAOBICHHEBIMHA _IpECYTCTBHEM KoGaxbTa. TN TMOJ0CH
CBABAHAL C MAPIAHIEM, KOTODHIH B 7ReITOBATO-3€TeHAIX CHHTETHIECKHX
IMOAHEAAX HOf JeACTBEOM yIbTPadHOIeTOBHIX nyqen cospaer TaKIKe
a cnnm{ym 3eIeHyI0 (QAOPECHeHTHIO.

8. Cunmemuneckuii usympyd. CoexTp mOIIOmMeHnA, coa;u;aBaean
CAHTETHIOCKIM nayMpmeM, UJIeHTHICH CHEKTPY NPUPOTHOIO “E3YM-
pyaa (CcM. BBIe):

6. Crekna. 1. Hpacnoe cmekso. Cuextp uomomemm Rpacnmx
‘CTEKOJI 3aBUCUT, KOHEYHO, OT Kpacsmiero areata. JacTo 5To cejieH, u
B 9TOM CIydae HANGOMee 9ACTAS 0COGEHHOCTh — MEPOKAA IMOI0CA B 36-
JIeHOR TACTH COEKTPA, TOXOMKAA HA o0y B ciexTpe KpaCHOI‘O TypMa-
anHa.

2. Toayboe cmex.0. B Hanﬁonee PacIpOCTPAREHHKX Bmxax rony-
60ro CTeKJa KPACANAM areHTOM fBIAETCA KoOAIbT, W B TAKHX CIy-
Yafgx CHeKTD TOTJIOM[EHNA XAPAKTEPEH A 9TOLO JIEMEeHTAa: OH COmep-
JKUT TPH MAPOKHE IOT0CH oKojo 6550 (kpacuki user), 5300 (memmn)
9350 (semenerit). TomyGrie ¢reria JPYTroro COCTaBa OKPANICHE WHA-
9 M HEe MMEIOT CBOETO OTIMYATENHHOIO COEKTPa IOTJIONIeHHS.

3. Beaenoe cmekao. llBer HEKOTOPHX BUIOB 3€JEHOIO CTERJIA 00-
YCAOBNeH DPHCYTCTBHEM XPOMa, M COOTBETCTBEHHO B KPAcHOM dacTu
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gﬁ:;ﬁ}ad g;)g(xomennﬂ BHHH HEACHHe Y3KHe I0JOCH; OgHaKOo 00nk-
] 0J1 H¢ EMEET OTIWYHTEJFHOIO COEKTPA HOTIOIeH .
nm:.agggg;:b:ﬁ I::;& MOKHO JIOTAMIATBCH, CIEKTP IOIIOMCHES ny6-
'a 33 COCTABHMX uacTedl. B memesrnix myGmerax Bepx-
HSA 9acTh — TOHKAA IIACTUHKA adbMAHAWHA, W CHEKTDP IOT/IOIMEHNS
COOTBETCTBYET STOMY APATONEHHOMY KaMHIO, HO OH Bblpa}K;?H oueH
cnab0 m3-3a MadOli TOJIIWHE MIACTHHKM, | :

8
Muxpockon

B mpefsaymax pasjerax, KacalomuxCs H3YdIeHMI ONTHICCKEX
CBOMCTB KPHCTAILIOB, BPeMs OT BPeMEH: IOBOPIIOCE 00 WCI0Ib30BA-
puE MEKpockona. IIpm HaydHOM MCCIEOBAHMM KPUCTAIIIICCKAX
BeIeCTB MEKPOCKOI IPeCTaBliseT Co0ol ofiui B3 CaMEIX BasKHHIX U3
EMelomuEXCA Y Hae mECTpyMentoB. OGaacTh ero MPUMEHCHMT IPH B3y~
wenWW [PATONEHHHX KaMHeji HEeCKOIBKO OTPAHEYeHa XAPaKTEpPOM ne-
TI0T53YeMOr0 MATePUaa, KoTophiit 00HTHO HeNb3A PesaTh MM U3MENb-
waTh, 4 HAJ0 W3YYATH HETHKOM; TEM He MeHee MHKPOCKON HCHONL3yeT-
¢ B HECKOJHKMX BUKHEIX BMIAX HCCIEOBAHHN, ONHCAHME KOTOPHX
¥ JaeTcsi B 2TOH Triase.

a. Ha6momerns npu o0b[YHOM cBeTe

Tiepsmunas QyHKNEA MHKPOCKOMA. (xora u He 06A3aTENLHO BajK-~
pefman B o6JACTH KPHCTANLIOONTHKH) — QYHKOUS yBEIMIHBAIOME-
ro ycrpoiictsa. s 9Tol Tetn MOMieT HCIONb30BATHCA npocToit «6mo-~
JTOrMYeCK Ay MEKPOCKOM ¢ HOMOABIKHEIM KBA/[PATHEIM CTOJRUKOM. Hpm-
MepOM MHCTPYMEHTA TAKOTO THIA MOKET CIY/KHTh MUKPOCKON MOJienH’
«Bmkepc Mi4a» (poro 1). B Gomee CIORHBIX «merporpaduIecKux»
MEKDOCKOTAX ¢ BPAIAIOMAMCSA KPYTABM CTONRKOM, HePBOHAYATLHO
NpeHABHAYABIAXCSA JUIA H3YICHUs MWHEPAToB U IOPOL, HCHOAE3Y-
10TCA NONAPH3YOIEe yCTPOHCTBA, KOTOPLIe reo6XOoIAME! JAA onepa-
nuif, ONACHBAEMHX HIJKe B DTOH TiaBe. IIpmMep TakoTo BHCTPYMEH-
ta — Mmkpockon Mopenm «Buxepc M70a». ChnenmaipHO WpeJHASHA-
qeH [JIA HCCAeNOBAaHWA [ParoieHHBIX KaMHe#l CTepecCKONnHIecKmit
mERpockon Mopenn «Peiinepy (poto 2), 0 KOTOPOM 1 moliffleT peds B
fanbHeAmeM.

K oMOMHEAINS CACTeM TUH3 00BeKTHBA U OKYIAPA JaeT yBeandenHoe
p3006pasKeHHe TPefMeTa, IOMEIeHHOT0 Ha CTOINK upurbopa. B 10 BpE-
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MA Kak pydyHas JUH3A BIOIHEe MOJXONUT JUIS YBENHICHUA BIIOTH 1o
ecATH pa3, MOAXOAAMMA AWANAS0H /I MHKPOCKONA — YBEIMICHHe
oT fecATn Ao cra pas. BHYTPH 9TOr0o AHamasoHa BHIOpAHH 3HAYCHHA,
[OdyTaeMEe IPH HCHOIb30BAHNM C OJIHAM M TEM 7Ke ORYJIAPOM PasHEIX
paamMo3aMerAeMHX o0bekTuBoB. IIpH mccaefoBaRAN IPAHEHOTO KaM-
s Hanbogee OOLTHOM PopMH mpocTelimmuii cnocod — MOMECTHTh Tab-
JEYHYI0 TPAHL HA TPE[METHOe CTEKTO M PACCMATPUBATL KAMEHD ge-
Pes KoJeTy WIN ;Ke YKPEIATh KaMeHb TabIMIKOR KBEPXY ¢ IOMOMBIO
KycouKka miacTEnmga. Ecam BHYTpeHHee OTPAaKeHNe 0T KPyTo HAKIIO-
HeHHEX TPaHell He IMO3BOJSIET MCCIefloBAaTh KaMeHb p6ansm obofKa,
HAHO MCIOIb30BATH MMMEPCHOHHYIO FKUAKOCTD. Ias peneit GricTporo
ACCAeTOBAHIA XOPOIIO CIY/KAT CTERIAHHAA MIIACTHHKA, KOTOPYIO ACP-
;KaT pyKoit Ha/l KaMHeM, ¢ KaUeIbKOH RAJNKOCTH MesALy HIM I TIAIACTHH-
Koii. Dojliee TPOYHOe KpelieHme WCIOIB3YEICA B TOM CiIydae, eCIH
KaMeHb MOMemaloT TaGamIKoil BHA3 B MMMEPCHOHHYI0 AYeHKy ® TOJI-~
HOCTHIO 3AMMBAIOT FREAKOCTHI0. [laA KadgeCTBEHHBIX HabmofeEnd HET
HEOGXOAMMOCTH IOAGHPATE OKA3ATENb IPEIOMIEHIA AU/ IROCTH, 6an3-
KO K IOKA3ATENI0 UPeIOMJIeHHsa KaMHA; B CAMOM Jlele, Jalle BCEro
yoGree, eCil. KOHTYDH Tpamell WeTKO BBAHH, M Jif 6ONBLITAHCTBA
KaMHell yIOBIETBOPUTEIbHHE Pe3yIbTATH 36T MCHOMBIOBAHME o-MO-
noGpoMmadrannna (IOKasaTelb NPETOMICHUA 1,655). Hamensb, He
pMeOIMil maphl MapaJIeNbHEX TpPaHedl, HAN0 PacCMOTpers CHadala
wepes 00y mApy rpaHel, PACHONOKEHHRIX IOYTH TapaLIeiabHo.
Vmoraa TpeGyercs MepeBePHYTH KaMeHb; B BOSAYXe MEL DTO 16NACM
1IPOCTO HATBLAMI, & IPH pabore C MMMEPCHOHHBIMA FRAJIKOCTAMY LIPH-
MEHSOTCA IPY/KAHHEE JepP/RaTels, U3roTOBIAOMEIe 03 Hep;RaBelomeit
crang. Ocpellenme peryimpyercd HaXOAAMMAMCA MO TPeMEeTHEM
CTOMWKOM KOHAeHCOpoM # Amadparmoil, €cJId MAKPOCKON cHaOmen
pravu yerpoitcrsamm. Mmorma Goxee ymoBHO OCEEWEHUE € MEMHBLM
foHom: IPAMOI JIyd 3aflePHUBACTCA M KaMeHb puzieE Ha TemEOM oHE
B KOCHX' OTP/KEHHHIX Iydax. YcTpoficTBa /1A TAKOIO OCBEIICHMSA pas-
amansl B PasHEHX mpmbopax B DpeACTaBAAIOT coboi mMomupmRamAK
CHONTATBROTO KOHACHCOpa WIH NPYyrHe npurcnocobiennd. B Maxpo-
cronme Mofenm «PeifHep» MMEIOTCA BCTPOGHHOE YCTPOHUCTBO ANA OCBE-
FIEHHS €O CBETIBIM ¥ TEMHEIM II0JIeM, & TaKiie CIENHAIBHO CKOHCTPYH-
POBAHHAEI HAKJIOHHKIA OCBETUTEND; DTN yCTpoiicTBa MOIYT HMCHOOIb30-
BATHCA B PAa3IMIHEX rombmmEanuax. Eme ofgmo yjo6Hoe 100aBoYHoe
npmciocobaenne, MO3BONAI0IIee MEHATD Yrol ocpemenua mpu padore
¢ JIIO0EM MEKPOCKOIOM,— BOJOKHHCTHIL cBeToBON. [asa HaGmofeRnit
B OGLIYHOM CBETE EKOTOPHIe MCCIeNoBaTeNd TPelnounTaloT OHHOKY-
JTApHHIT MEKDOCKON; B 9TOM CIyIae ocoGernno addexTunnnr Habaroe-
mos ma TemuoM gone. Ognaro 000pyOBATH OHHOKYIAD MOIAPH3AIH-
ONBLIM VCTPOMCTBOM, HEOOXONUMBIM JJIA BHIIONHCHUA OIHCHIBAEMBIX
Bke omepamuil, [OBOABHO TPYIHO.
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1. Brawdenus;’ ocobenrocmib;= - T
cesA3aHMble ¢ POCTMOM KPUCmaiice o

Co spemenn capa Jlpsmaa bpiocrepa u T'. Copbu, paboTaBmnx B
gauaie X1X B., BRIIOGEHNsA B KPACTAJLIAX M3Ydaauch MHOIAMI ueccue-
foaTexAMH. B 06IacTH APATONEHHHX KAMHeH TAR0E H3yICHUE noxy-
umzo HoBHI mMIynbe Graromapa paoram I'. Muuera u 9. I'oGenn-
Ha, TOKA3aBIIAX BAKHOCTH H3Y4YeHHS BRIIOTEHNH A PA3IUIHEIX He-
mei: s OTIEAA IPHPOJIHGIX KaMHeH 0T CHATeTHIECKAX MATEPUAIOB
¥ VIMEOTANuiA, IS yCTAHOBJAGHAA TOTO, U3 ‘KaKOH MECTHOCTH B3SATH 00+
PABIH, W A NOAydeHHs CBe[leHHH O maparenesuce MEHEPATOB.

MEorme BKIOUEHWA COCTOAT W3 TBEPHOTO MaTepHasa, “acTo Kph-
CTALIEIECKOTO, HO MHOTIA CTEKIOBATOTO; KPHCTAIINIECKHe BRIIOUE
HEAs MOTYT MMETb XODOHIO BHIPAKEHHLIS IPAHM (sBTEApPATbHEIE, UAMO-
MopduEie), MOryT GHTH OKPYIIBMA ¥ HACTHIHO pacTBOpeHHEIME (aH-
refipanbHEe, KCeHOMOPQHble) U MOTYT 6rrTs mapymennsiMu (foro 4, a,
6). IIpumep TAaKuX BKJIIOUEHUH — TOHRUe HATU PyTHIA B canupe 7
pybume, obpasyiomuge YIdH, pasmre 60°, m mEymue mapanienbHO
rpamaM mpusMu ($oro 4, ¢). Ilpexae nx OPHCYTCTBHE CUWTANOCH HA-
JeKHBIM JI0KA3dTeIBCTBOM TOTO, 9TO KaMeHb He cunrermaeckmii. Onna-
ko B mocuenmee spema 8 OPT u CIIA Gbuirt CHHTE3EPOBAHEL 3BE3/Ua-
THie PYOUMHE M 3BEe3[(JaThe candupH; PYTHIOBHE HATH BEGIAITCH
H3 PACTBOPA, €CAW THUTAHCOAEPrRALIAC OyIbKA, TPUrOTOBICHHE® METO-
mom Bepmeitns, BEIICD/KABATH B TEUEHNe HOCKOIDKAX TaCOB B OKUCIIH-
rejibiol aTMocdepe IpH TeMuIeparype 1100—1500°C. Braogennsa Mo-
TYT COCTOATH W3 JKUAKOCTH MIH ra3a, 3aHIMAIOMIX BHYTPEHHIO mono-
CTH BO BMEIAIONIeM KPHCTAIIe. ITH IIOJOCTH HHOTAA OF PAHMTICHEL miaoc-
KHME TpAHAMH, OODA3YOIMUMHA  ¢OTPANATEIDLHLIC CKPHUCTALILD, HO
yamre OHE HMEIOT HellpaBUIbHYIO ¢opmy, HEPEAKO B BHCIIEN CremeHn
HEIPABHIBHYIO. Cocras KEIKOCTH OIPeJeNINTE HeleTKO, HO 9TO MOI'YT
GLITH BOJA, IBYOKHCH yraepofia WIH OCTATOK HepBOHAYATBHOrO MaTe-

PHHCKOr0 PACTBOPA, W3 KOTOPOTO BHIEIUICA BMEIIAIONA# RPACTAI.
Mspenxa BeTpedanwTca JBe gecMemuBaionueca AurocTu. 1'asoBe
BRJIIOYEHNS MOTYT 00PA30BHBAT IY3HPHKA B JRHUIKOCTH; MOKET TaK-
;e TPHCYTCTBOBATH H TpeThA daza — TBEPJIbIe 'KPUCTAIAAIECKNOS
BRiToyeHnsA. Takme TpeX(asmele BRIKUEHHMA BCTPEUAIOTCA 00BIIHO B
H3YMPYAax U3 OLPeleJeHHEX mecropokenuit (foro 4, 2); KpueTa-
7B TBepROi (a3H MOTYT BHIIJIAMETH [IPAMOYTOIbHHME TIH poMbu-
JeCKHMM B 3aBHCHMOCTH OT yIia 3penusa. 1'azosble BRIIOYEHN HacCTO
BCTPEUAIOTCS B IPHPOHAIX CTERNAX I B CHATCTHICCKUX KAMHAAX. VY Bo3-
AYIMEHX TY3HPHKOB — CHepudecKux Wi VIOJAHeHHBIX — B Pesyiib-
TaTe MOJHOIO BHYTPEHHEro OTPAReHHA GLIBAIOT OYeHb MEPOKZE dep-
gHe Kpad, WId jKe STH My3biPpbKU KamyTed ‘COBePUICHNO UEePHHIMMN;
B KpECTALIMIeckoM Marepmane ($oro I, 6) OHYE, HECOMHEHHO, YKAa3H-
BAIOT HA MCKYCCTBEHHOE NPOMCXO/KIICRNe.

PacTyIuii KpHCTALI B HOPMATBHHX yCI0BAAX OTPAHHYCH DJIOCKH-



... 8. Muxpockon 109

ME KPHECTAIINUECKEMM IPAHAMY; HOCTYIIBHN® MATOPUAIA CJIerka ma-
MEHEHHOI'0 COCTABA WM KPATKOBDEMEHHOE 3aMe/IeHHe POCTa MOryT
NPUBECTH K TOABJICHUI0 30HAABHOM CTPYKTYPEL, 00yCI0BIeHEHOA HAJIH-
qmeM 308, ¢1a00 OTVINIAOMAXCA O NBETy, WK 30H priouenmit. [Tog
MUKPOCKOTIOM OHI BHUJHE ‘KK CHCTeMH IPAMHX IapajlieIbHEIX Go-
POBJ, UACTO PACHOMOKEHHHX HOJl OCTPHM YIIOM K ApyruM cucTe-
maM (Poro 5, a). OgHaKO IPH CUHTE3E IO METORY Bepseiias poct 6y AbKH
OCYIIECTRIACTCA MyTeM HADPACTAHAs HOBHX CJIOEB HA MCKPHBJICHHYIO
BePXHIOI0 TIOBEPXHOCTH; IPH ATOM HEKAKHX IIOCKAX KPHCTATIIIECKAX
rpameit me ofpasyeres, IloaToMy RPHCTALIE CHHTOTHIECKOTO KOpYHZIA
9aCcTO: MOMKHO OTIEYHTL 10 HPHCYTCTBUI0 MCKPHBJIEHHBIX Goposn,
(¢oro 5, 6), HO HOKOGHEE GOPO3AKY HEe BCETAA MOKHO YBUACTD y HIMHA-
HeJIH, CAHTe3MPOBARHOMN TAKMM 3Ke crocoGoM. _

‘B TBepAHX BKIIOUEHHUAX MOKET OHTH HPE/CTABICH MATEPHAL, o0-
pasoBaEHe KOTOPOrO IPeNIeCTBOBANO POCTY BMEIMAIOIEro KPHCTALIA
(v10 HanGonee BEPOATHO, CHAY BRIIICHNA HPHCYTCTBYIOT B pasopBaH-
HOM WIN HAPYIIEHHOM BUJE) WIHK IPOHCXOAHIO OTHOBPEMEHHO ¢ obpa-
30BAHMEM 3TOr'0  KPUCTANNa. BOJBMMAHCTBO SBTefPAIBHEIX KPHCTAI-
AYECKEX BRIIOUCHWH, KaRk I MHOTHE RUJKHEE I Ta3000pasHbe BRIIO-
WeHMS, OTHOCATCH, BEPOATHO, K aT0i crammu. Tax, cpefu sBrepabubx
BRJIOYEHUH, BCTPEYAOIIMXCA B ajIMase, BKIIOUCHAA HIAPONA, DHCTA-
THTA, XPOMANONCHIA, MATHETHTA, MIBMOHNTA, IAPKOHA, KAK I BRIIOYE-
HAS CaMOro aJMasa, HO-BHAUMOMY, TeHETHYeCKN CBA3AHH C BMeINaio-
muM KpreraiioM. OQHAKO PAN BRIKNYEHHHE CBA3AH Yike ¢ POCTOM KpH-
CTaJIa M IpejcTaBisger co00 pesyapTaT pacmajia TBepaoro pactBopa,
XHAMWIeCKOr0o M3MeHeH s Win IepekpucTalin3anun. Tak oGpasyorcst
BKIIOYCHES B BH/E (IIePheB» U «3aHaBeceil», KOTOPHE IPe/ICTABIAIOT CO-
Goil ysK@e MOJOCTH MM CHAMHEE TPEIUHB! B KPHACTAJLTE, 3AMOIHCH-
HE® BOBAYXOM, JKUAKOCTHI0 M1 cPOPMHPOBABIIMMCA BIOCHSACTBUH
KPHCTULTHICCKEM MATEPHAJIOM.

Bruouenus, o6pa3oBapmuecs OFHOBDEMEHHO ¢ BMEINAIOIEM Be-
MecTBOM, MOTYT JIaTh mpejcTaBienne o006 0CcOGEeHHEOCTAX TIPOMCXOMKIe~
HES 9TOTO BEMECTBA, XapAaKTePHHX /A faHHOTro paiona. Tak, BRIO-
4eHWA TUPKOHA OGBYHO HAOGIIONAIOTCA B adpUKAHCKHUX ajaMmasax, HO
oTcyTcTBYIOT B GupManckmx. Hopynasr m3 TpeX pasHHIX paiioHOB —
Bupumu, lefinona n Tamnanga — 9acTo MOKHO PasIMIUTh IO Xapax-
TePHEIM s Ka/KTOr0 paiioHa mpmagaxaM. BmpmamcKme KPHCTAILIGL
OTJINYAIOTCS IIETKOBUCTHM OI€CKOM, CBA3AHHKM C NPACYTCTBAEM TOH-
KOX DYTEIOBHX HUTEH M MHOTOUHCICHHBIX KPHCTALINIECKAX BRJIIO-
wenmit (Poro 5, 2); mas Kpucramios ¢ Lleilmoma XapaKTePHEL HePbiI
JKEJKAX BKIIOUCHMH, a CPefy TBePHHX BRIIYCHWI JHATHOCTHIECKOO
3HAYCHEEe MMEIOT BRIOUEHHsS METAMIKTHOIO HEPKOHA; B 00pasnax m3
Tamnana mepss UMeOT cnenudEIecKHR meporanduuecknii 06AHK,
XapaKTePHH TAK/Ke BRKIIOUEHNA HENPO3PAYHBIX IeKCATOHATBHEIX KpH-
cramwios (doro 5, ¢). Tor mam nEol 0COOHI B BRIIOUCHHH MHOTAA
0GHAPY;KHBAETCS B HECKOIBKAX BHAAX MUHEPAJOB, B3ATHX u3 ofHoil
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T TOH sKE MECTHOCTH; METAMUKTHEI IUPKOH, OKPYKEHHbLE DAy KEbIM
opeosom (rajo), HAXONAT B KODPYHfaX, MINHHEIN ¥ IPAHATAX C Olpu
Jlanrz. Heroropsle BKI0OYEHHA MOTYT OHTH HACTOABKO THLIWIHBIMA
JUIA HAHHOTO MWHEPAla, 970 WX 00HAPYKMBAIOT MOITH BO BCEX obpas-
[aX He3aBHCHMO OT WX MECTOHAXOK/CHWA; B KadeCTBe MPEMEPA MOK-
HO yKasarh Ha NyIKHA BOZ0COOODa3HHX BKIOYEHH IOYTH BO BCEX fie-
MaETOMAX HIW Ha TeTPasIpPUUeCKHe OTPUIATEABHLIe KPHCTAJIL,
cofepIKaIIEe KUZKOCTh ¢ Iy3HPHRAMA rasa, BO (aioopmre.

2. Hsamepenue norazameas npeioMACHUS
UMMEDCUOHHIM.  MEMO000M

C IOMOIIBI0O MEKPOCKOIA MOKHO OHDeIeJNTh HOKa3aTenb IPeaoM-
NeHEA HMMEPCHOHHLIM METOfIOM, OCO0eHHO €CIHm u3-33 pasMepa,
dopME m APYrEX XapaKTePHCTHK MAaTepHaja HeIb3A MCHOAb30BATh
pedparromerp. IIponenypa cpapEenAs TOKA3aTeILA IPETOMICHHS TBEP-
70TO BeIecTBAa ¢ M3BECTHHIM IOKAa3aTeleM MPEIOMICHAS HEMMEDPCHOH-
HOil ;KEIKoCTH OHIA onucana Brime. Eciau aro cpaBHeHme NPOU3BOAHT-
¢ B OOLIYHOM CBOTE, TO OIPEZeNAETCA TONBKO BEANYAHEA MOKA3aTeNd
IpenoMiIeHns. JTO MOAXOAMT KaK A HEKPHCTAWIMIECKAX H30TPOI-
HEIX BEINEcTB, TAKHX, KaK 0GCHAZWAH HIN OUAJT, @ KPHCTAJIOB, OTHOCS-
muxcsa K KyOMYecKoil CHHTOHOM, TaK U AJIA CKPHTOKPUCTAIINICCKHAX
arperaTos, TaRHX, KaK TOHKOKpucramnmdeckmii xanmemon. Opmaxo,
A TOro 4TOOH OmpefeidTh BCe MOKA3aTeNH IPelOMJIeHNs AByHpe-
NOMILAOMEX KPHCTAIIOB, HEOOXOAEMO HCIONb30BAThH NOJAPASYONIED
ofopynoBanue, K ONMCAHWIO KOTOPOTO MH Teleph mepeifeM.

6. IlmocKomonspu3oBaEHEIA CBET

Jlna moxyYeHRSA NONAPU30BAHHOTO CBETA NPEIIOKEHH PA3HEE Me-
romu. Tax, B 1813 r. 3eebex 06HAPY;KMIT, YTO IIACTHHKA KOPUIHEBOTO
TypMaJIMHA, BHPE3AHHASA MapajiiehbHO KPECTALIOTpadmIeckoir och
X EMEOINAs JOCTATOYHYI0 TOJIMUHY, NPONYCKAaeT TONbKO HeOOHKHO-
BeHHH AyY; 06HKHEOBEHHEI 1YY NOIHOCTHIO MOTAOMASTCA MATEPAAIIOM
nxacTEEEHA. [[pyroit MeTOf — HCIONb30BAHAe CTERIAHHON NIACTHHKH
ANA OTPajkeHHA CBETA IOJ ONpPEefeTeHHHM KpATHIecKmM yriaom. Ham-
6omee apeRTHBHLIA METOJ, IPEMEHAEMHE G CHX IIOP, OCHOBAH Ha
OTKPHITHH, cHeaapnoM Y mabamoMm HuroneM, B 3aKI10938TCA B CIS[YIO-
mem. PomGosmp memamacKoro moarta, AIMHA KOTOPOTO IPAMEPHO BTPOe
GosbIIe TOJIMWHE, Pa3pe3aloT TaK, KAK 9TO IOKA3aHO HA puc. 73, |
ABe MONYYEeHHHE IMOJOBHHKY CKIeNBAIOT KamajcKkmM 6anbsaamom. Oqen
nyq {00 MOMHOCTHIO OTPaKAETCs HAa TPaEUIe MEHepana m Ganb3aMa;
DTOT JIyd He NPOHMKAET BO BTOPYIO MOIOBHHY IPUSMEL, TOTJA KaK IPY-
roff Iy iee IPOXOAHT depe3 Hee, MOITH HE M3MEHAA MHTEHCHBHOCTH.
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OTa NIACTHHEKA HASHBAGTCA B dYeCTb €¢ U300peTareisas npusmoil
Huxoas s pocTO HAKONEM.

Eciu R BEKOIb IOMENIeH Hajl APYTAM TAKAM 00pa3oM, IT0 IIas-
fEE MIOCKOCTH HAaXOOATCA MO OPAMEM YINIOM APYL K ApYyry, depes
HEX CBeT He IPOieT. B moiApn3anzoHaHOM MAKPOCKOTE O/IHH TAKO# HA-
KOJIb, HAa3HBAGMBLA NOAAPU3AMOPOM, PACHONATALTCS MO IPEIMEeTHEIM

Puc. 73, IIpusma Huxoas,

CTOILEKOM, 8 JPYToil, HABHBAGMEH ANAIU3AMOPOM, IEOC BCTABIAETCH
B KOPIYC MAKPOCKOIA, J760 moMentaeTcA HaJl OKYJISIPOM.

Mero DOIyYeHAsa MOIAPU3OBAHAOTO CBETA ¢ MOMOIIBIO TYPMAalH-
HOBHIX IUIRCTUHOK BCTpedaeT psAj Bo3paKeHwmit. Bo-mepBEX, perKo
MOJKHO HAHTH DIACTHHKE TYPMAJIMHA NMOAXOAAMEro pasmepa, BO-BTO-
PHIX, CBeT, TPOXOAAIN[AS Jepe3 TYPMATUHOBYIO INIACTAHKY, JAXKEe B Ca-
MOM JTyUIieM caydae LOIVOMAeTcs el HACTOABKO CHIBHO, ITO €€ MO~
HO HCHIONE30BAThH JHIOb DY HAIWIAH MONIHOTO OCBETHTEJIBHOTO YCT-
poiicra. CymecTByioT, OZHAKO, OPTaHHIECKNe ABYIPeNOMIAIONIHE Be-
IMecTBa, KOTOPHE JIaske P OYeHb MAJOH TONNIMHE MIACTHHKE Ofmra-
JaIoT CBOACTROM CHIBHO IOIJIOMATE OLAH 13 IBYX aygeit. Eme 8 1851 1.
T'epamar OGEADY/MWI, 9TO MOZOCYIbdar XmEUHA 4 (xmuun)-3H,0, X
x 2H1.1,.6H,0 xpucrammmsyercs B U MeCTAYTONBHHX IACTHHOK,
KOTOpHE Aaske mpH Toiuimae Beero 0,127 MM HMOTHOCTHIO IOTJOMAIOT
ONMH 7YY W TPONYCKAIOT JAPYTolf ToYTH Ge3 BCAKOIO IOTIOMEHMA.
Aror Marepman Xaiinuarep massax repamaruToM. Ilockonsky aTi mia-
CTUHKYE HA BO3[AyXe W faske B KaHajAcKoM Oalnb3ame, PACTBOPEHHOM B
KCHJIONe, TePAIOT CBONCTBO IOJIApH3AIAM, Kasamock, 9T0 WX 3aMe1da-
TeIBHBH AMXPOA3M He MMeeT HI MajeHmero NpaKTAYeCKoro SHATCHNS.
W B camom feie, 06 3TOM CBOHCTBE COBEPINEHHO He BCOOMUHAIM BIIOThH
JI0 HeJaBHETO BPEMEHH, Koraa J. Jlagg m3obpen XETPOYMHEL c1ocob
[IPOHBBOACTBA HUTPOIENIIONO3HHX ILIEHOK, B KOTOPEIX YIbTPA-
MEKDOCKOMMTECK e KPHCTAILIE TépAaTATa IMeIT IPABMILHYIO OPUEH-
THPOBKY, Omarofapsa deMy BOSHHKAET sperT eguHOl KpHCTALIHTIE-
CROH TAACTHHKA. Y ILTPAMUKPOCKONWIECKHe KPHUCTANIH CJIerka
IepEeKPHBAIOT APYT APYra, BCIECTBEE T YBENMIHBASTCH MOTIOMme-
HEe, W TOMAPOMs], KAK OHH OBLIM HA3BAHH, HMEIOT CIA0YI0 /BIMTA-
Tyl0 oxpacky. Ilo cuactampoil CcAY9afHOCTE 5TH NJIACTHHKH XOPOIIO
HOTAPH3YIOT MOYTH BeCh BHEMELA CIEKTD. B pammux obpasmax gua
UACTH CHEKTPA MOIAPU3AnAs OHITA HMOMHOH, HO 9TOT HO{OCTATOK HO3/-
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Hee GELI ECHPaBIeH, W, TeNeph MONAPONAL JACTO HEIOEL3YIOTCA BMEC~
T6. EEKOIeH B KAYeCTBe NOAAPH3ATOPOB U AHANHM3ATOPOB HMOAAPU3A-
JEROHHEIX MHEKPOCKOIIOB. RIRRT

Peavep v Ouzpousm

. Ecam mop, mpefMeTrHEM CTOIMKOM IOMEINeH HOIAPH3aTop, TO HA
HEIKHIOI TOBEPXHOCTh 00BEKTAa, HAXOMAMErocAd HA CTONHKE, Majfaer
BI0CKONONAPA30BAHHE TyToK cBera. OOHIHO KOHCTPYKIUA nprdopa
TO3BOJAET MOBOPATMBATH IMOJNAPHU3ATOP B €ro OIpaBe; B 3TOM CIydae
OPY/KEHHHA 3a:kAM (QUKCEpYeT ero B TAKOM HOJOMKEHHH, KOTJA
(8 GonBITMHCTBE ARTIEACKEX IPRGOPOB) KOMEGAHNA MPOXOJAMIETO CBE-
Ta HAIPABJIEHH «C 3amafia HA BOCTOK» (T. €. cIeBa Bampaso oT Habio-
nareas). IIpoXoeHre TAKOTO CBETOBOTO NMydKa gepe3 JGKAMAHA Ha
CTOJUKEe KPHCTANI MOKHO PACCMATPHBATh, YYUTHIBAA BUX HHAUKAT-
puctt. Eciam cedeEme HMHAWKATPHCH, NePIEHAMKYIAPHOE HAIpaBiIe-
HEIO ITyIKa, EMeeT Kpyrosyio dopmy (Tax GhBaer, HampuMep, B .CHy-
Hae OHOOCHOTO KPHMCTAJJIa, HAXOAAMEroCA B TAKOM HOJO;KEHHH, 9UTO
ero 0Ch CHMMETDPHE TMAPAJIIeIbHA OCH MAKPOCKOINA), TO NOIAPA30BaH-
HH{i Iy90K MPOXOJAT Yepes KPHCTALI Ge3 Kaxmx-1m0o MaMeHeHW I
IpE MOBOPOTE CTONWKA Hmiero He MemsAercA. OfHAKO ecam HAHHO®
ceveHpe WMeeT HLIANTHIECKYIo GopMy, TO HAmpasieHme KoaeCammid
HAfAIOMEero Jy4a OPE MOBOPOTE CTONHMKA MEHACTCA B CBASH C H3Me-
HeHHeM OPHeHTHPOBKH BJIIMIICA OTHOCHTENIBHO HANPABICHHA xomeba-
nmit, monapusaropa. B ofmeM ciyuae magalomini JIyd PACHIENIIACTCA
Ha JIBa COCTABIAIONMEX Jy4a, B KOTOPHX Kone6amus DPOUCXOMAT ma-
paskIeasHo GOJBIION M MANOH OCAM ILIMITHIECKOTO CEIeHnd, U CKO-
POCTH DPACHPOCTPAHEHHsA BSTHX JNydeil OKA3HBAETCA GOOTBETCTBEHHO
pasmmunoii. OfHaKO 33 MONHHI 060POT CTOAMKA JTHPEKIH Ta WIH
WHAA OCH OIIMICA CTAHOBWTCA IAPAIENBHOM HANPaBIeHHI0 Koieba-
HAA B DONAPH3ATOPE, ¥ Tepe3 KPHCTAII HPOXONAT TOALKO OfMH IO~
cKOIOIAPH30BaHAKi mydox. Moskuo, Taxkmu oGpasoMm, 3aMeTdTb YA-
BoeHHe pefep KPHCTAILIRYECKHX Tpamell m oPdexTt «IOAMATABAHAAY,
KOrga KajKHoe U3 CABOGHHHIX M300DPaKeHmil MONEePEMEHHO HCIe3aer.
Ecan pasmocTh TOKasarteneil HMpPeJOMJIGHHs [OCTATOYHO BeJHKA, TO
peabed 0GBeKTa MOMeT BO BpeMs Bpamenus MerArbea. Horma pparo-
MEHHHH KaMeHb OKPY/KeH BO3ILYXOM, HEKAKAX M3MEHOHNH TAKOT0 Pofia
HE IPOMCXOJUT, HO eCIH CMOTPeTh HA KAMEHb, NOTPY/KEHHEN B 3KUA-
KOCThb, Penbed, COOTBETCTBYIONINHA OHOMY HANPABICHHUIO Konebanmii,
MOKET 3aMEeTHO OTIMYATECS OT TOr0, KOTOPHE BHUJIEH IPH HOBOPOTE
crogmka Ha 90°. B mBeTHHX KaMHSAX Pasimine CKOPOCTEH MOKeT mpm-
BONATH K PA3IMYHOMY MOTJIONEHHIO; BO3HUKAIOIUA OPH 5TOM M-
XPOH3M INPOABJIAETCA B N3MEHEHHH NBETA KAMHA BO BpeMsA BDAIEHH.
ORHEAKO DTOT METON HCEIENOBAHEA He MO3BQIAET CPABHNBATE HBETA,
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COOTBeTCTBYIOMMe TIBYM HAIPABICHHAM KONeGaHuil, KAK ST JeNAeTCA
¢ HOMOM[bI0 AAXPOCKONA, H CIAGHI [UXPOASM MOKET OCTATHCA He3aMe-
9eHHEIM. ‘ coee

B. CKpeieHHble HEKOIH

Ina caemylomero sTana UCCIOIOBAHNUE B JleiCTBHe BBOJHWTICA H
BepXHee NOISIpH3yomee YCTPOHCTBO — AHAMAIATOD. On pacuoxoxen
TaK, 4TO0H HADpaBiIeHde Koje0aHMA B HEM COCTABJIALO HpAMOHR yroa
¢ HampaBleHmeM KoleGaHmi B MONAPHE3ATOpe, W WX COBMECTHOE MC-
HONH30BAHNE H3BECTHO KAK MOJMOKEHAE «CO CKPeMCHHBIMY HUKOIAMAY.
Ecim Ba mpegMeTHOM CTOJHMKe HUYero Her, TO roaeGanmsA, HponycKae-
MHle DOJISPH3ATOPOM, He MOTYT IPOATH 9Yepe3 aHAIA3ATOP M CBET HO
mocTuraer rias malmioparend. Ecam ma CTOIMK HOMENIEH ONTHICCKH
H30TPONHHH 00BEKT, HAIPEMED KYCOYeK CTEeRIIa Ml KyOudecKmii Kpa-
CTAJLI, TO IONe 3PEHAsA OCTATCA BCe PABHO TEeMHBIM IPU n1060M I0BO-
pore cronmka. OfEAKO KOT/{a CBETOBOX OyTOK, NPOXOJA 1epes 00'beKT,
HCUEITHBACT JBYIPEIOMICHHe, KaK 3TO WMEeT MeCTo B KPHCTANLIAX
ao6oii He KyOmdecKol CHHrOHNM, DPe3yJbTaT MONYTaercsi COBEP-
IMeHHO WHOMH. S

1. IHosomcenus nozacarus

MH yKe 0TMeTaJH, 970, KOTia OCH SIUIHNTHYECKOro CeIeHusd Muad-
KaTpHCH 06pasyioT ¢ HaupaBIeHneM KoaeGaHNuil B MOJIPA3ATOPE HEKO-
TOPHIA YTOM, CBET, BEIXOAAMMIT U3 NONAPU3ATOPA, IPOXOS 1epes Kpa-
cTau, PasfendeTcsa ‘Ha Ba JIy4a, PACUPOCTPAHAIOMUXCA C PASHHIME
crkopoctaAME. Bolee MefeRAN U3 HEX OTCTAeT OT Gosee GHICTPOTO H
BEIXOJIUT U3 KPHECTAJLIA C 3aNasAMBaHmeM (DA3HOCTHIO XO/ia), BONMTAHA
KOTOPOTO 3aBHCAT OT CHIH ABYNPEIOMICHA U OT JJIAHH nytu. Korga
[BA MY9KA, BHXOAA B3 KPACTaia, CHOBA COGMUHAIOTCA, B o0mmeM cry-
uae BO3HEKaeT Jyd ¢ HojefaHmaMu, MapajielbHHMH HATPABICHHIO
KoleCaEAi B AHAJE3ATOPEe; MHTEHCHBHOCTb JTOTO JTyda MeHseTcd B
3aBUCHMOCTH OT JIMHEI BOJHEL CBETOBHX Jy4eil, TaR 9TO TPU HCUOIB-
30BaHEE OGEMEOTO CBeTa Gy/leT BOBHEKATh HHTePdepeHnmOHHEAA OKpac-
Ka, COOTBETCTBYIOMAA KaxoMy-1m6o mBery mranl IHsorona. I{sera
maTepePeHIH 3HAKOMB KAKAOMY II0 TAKWM H3BECTHHM ABJICHUAM,
KAk OKDACKA MELTHHEIX ITyBHIpeil, H00e;KajnocTh HA IOBEPXHOCTH OKH-
CIIeHHOI CTANH T OKPACKA MACJAHOH MIeHKy Ha Bofe. Ilpm mamoit pas-
HocTH Xoja mBeTa mATepdepeHnum OHBAOT ApKHE, a IpH GonpmuAx
PasHOCTAX XOJa, COOTBETCTBYIONEX Goiee BHCOKOMY JBYIpeIoMIe-
HOo mim Oolee AIWHEOMY TyTH, HETeppepeHnns cosgaer 6aegnbIe
IBera BEHCOKHEX HOPSAKOB, KOTOPHE B TpPe/lele Mo OTINIA0TCA A
HEBOODY/KEHHOTO 191332 0T 00KMHOr0 GEIoro mBeta. ’

Ipn BpaimeHnA CTOAMKA MERPOCKONA ¥ KaMHsl HA HEM HA TOJHBIH
060pOT BOBEAKAIOT IETHIPE TOTOMeHAA, B KOTOPHX 0CH DIUIHITHIECKO-
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T0 cedeH s WHIAKATDPHUCH CTARHOBATCS IapalieJbHEMI HAIDABICHHIO
Rone0aHMil B NONAPH3ATOPE N AHANM3ATOPe. B KaKOM M3 9THX LOJIO-
JHEHON IPOMyCKAeTCsA TONBKO OfHA COCTABJIAKNIAA, W OHA OTCEKAETCHA
AHAMW3aTOPOM, B Pe3yJbTaTe WEr0 IOJIe 3PeHNA TeMHeeT. I1m weTHpe
TOMHHX [OJOKEHEA IPY BPAMEHAN CTOAHKA HABHBAOTCA NOLOMCCHUS-
My noeacanus. ScHo, 9YTO OEE MOKHEL pasfenarsca 90°-puME mHTEP-
BanaMu, BHYTPE KOTOPHX OCBEIIEHHOCTh JOCTATAeT MAKCHMAJBLHOHA
aproctu. IIpocBeTsienne MONA 3PEHAA W HOABIEHUe HETEPQEPOHIUON-
HOM OKpacK® — IIPAMHE J0KA3aTeJlbCTBA JBYIPENOMICHUA. Ilo cyrm
nella, OHE IO3BOJAIT OOHADYKHMBATL [[BYLIPEJOMICHHE BO MHOTUX
00beKTaX , KOTOPHE TEOPETHIECKH AOKAH GH1TH OHOIPeIOMIAIOMAMH.
Tax, B anMa3e MEOT/Ia MMEETCA IABYIPEIOMICHAE BOKPYT BRIIOUEHAMN,
a B Goaee ofmem cayiae OHO PACIpOCTpaHsAercs Ha BeCh KPHCTAJLIL.
JIBynpenomMienne MOKHEO CO3AATh B CTeKJe myTeM ero fepopmanud, o,
mo-BUxEMOMY, AedopManusa SBJISAETCA IPHYAHON AHOMAJABHOTO [BY-
IOpeXoMIeHNsA B HM30TPONHHX Kpucrainax. OmEako Takme ABIEHHA
BPAJ ¥ CHOCOGHHI IPHBECTH K IIYTAHMIE, TAK KAK HOracagpge MPOHC-
XOAHT OOHYHO IIATHAMH, & He PAaBHOMEDHO IO BCEMY KAMHIO, B IOJO0-
JKeHNA Doracadusa 6HBAIOT He OYeHH YeTHKUMM. '

IIpm paGore ¢ KpmCTANIAME, OTPAHEICHHEIMA €CTECTBEHHEIMHA I'pa-
HAMH, MEHEPaJOT IIHPOKO MCHOJAb3yeT HOIOKeHWs MOracamma AId
oIpefieIeHAA CAMMOTPEHE KpucTannos. Tak, mpusMaTwyecKumii Kpu-
CTAJII TYPMAJIMHA, BHTAHYTHI BIOIb TPOHHOH OCH W JIg;KAIMUA HA CTO-
nmxe, GyJer moracaTh, KOTHa ero JJIMHHASM OCh CTAHET IapallielbHON
HANPABICHAAM KoNe0aHWA B IOIAPH3ATOPE WIM AHAIN3ATODE (oTMe-
9eHH KDeCTOM HOTeH B OKyJIApe IONAPH3AMWOHHOTO MHKPOCKONA).
Takroe npamoe nozacarnue yKa3HBaeT HA DPHCYTCTBHE JIEMEHTA CHM-
METpHH, IapaJUIeALHOre AJIWHe KPHUCTAJLIA; ero HeT B MOHORJINHHEIX
WAH TPAKIMHHHX Mupepanax. OIHAKO NPH HWCCIEOBAHAHA APATOIEH-
HHIX KaMHeH 5Ta nporefypa He mMeeT GOAbIIOro 3HAYeHHA M3-33 OT-
CYTCTBHA HAJEKHLHX JaHHHX 0 COOTHOHIEHWH OPDHEHTHDOBKH HaHECEH-
HHX IPaHel W DPEPONHHX KPHCTANAAIECKAX IpaHei.

2. Onpedesenue noxasameas NPEAOMACHUS
UMMEPCUOHHBM  MemodoMm

Habmonesne molomeHnmi Horacanmsa — Heo0X0AUMad OmepaEdA
nepes TOYHHIM M3MepeHneM MOKasaTelell IPeJTOMIeHNUS ABYIPeIoMIs-
0IMero KaMHA IMMePCHOHHEM MeTofxoM. HaMens 3aKkpensisioT B mosio-
JKEHHN TIOTACAHUA MEeKIY CKPEI[eHHNMA HAKOJIAME, 8aHANN3ATOD you-
palT, a 3aTeM HPOBOIAT CPABHEHHE CBETONPENOMICHAA KUTKOCTH CO
CBETONPEIOMIEHIEM TOJAPU30BAHHOIO CBeTAa, HPOXOAAMETO depes
KaMeHb B JaHHOM moixoskenmm. Ilocae mosopora croruka Ha 90° Tod-
HO TaK JKe MOJKHO CPABHHTL € ;RUKOCTBI0 BTODOH IIOKa3aTelb IPeo-
mnerus, Cieyer cuenmasbHo OTMETHTH, 9TO B IAHHOM CeYeHUH MOTYT
Okt ompefeleHH moabko dea nokasamens npesomienus. uorga cum-
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TaI0T, YTO, OCYMIECTBIASA DTY HPONEAyPY OFHOBPEMEHHO C omeparuei
pedpakToMeTpuu, OPH IOBOPOTe KAMHA HAJ HOIAPU3ATOPOM MOKHO
NOJNYYIHTh KAKOW-TO HHAIA30H IOKa3aTenedl IPENOMICHU. IT0, KO-
HEYHO, 3afIy:KIenne: NOCAelyIOmye 3HAYeHUA MOKas3aTelell mpeaoM-
JIEHAA MOMKHO OIPEIeNUTh, TOJABKO MOBOPAYMBAA KAMEeHb HA CTOIHKE,
TaK 9ToGH HCUOIL30BATH HOBOE HAIpPaBIeHME KoaeGaHHR CBETOBOIO
Jyda. :

.1, HaGumonennsa B cxogAmeMcst CBeTe

1. Humepgepenyuonnvie guaypul

Ilo cux mop peds miIa o0 OCBEIEHNH, CO3/laBAEMOM ITYIKOM DApai-
JIeTBHNX CBeTOBHX Jyueit. Creqyomuit MeTO[ HCCIeIOBAHUA TIpeRyc-
MATPHBaeT MCHONb30BAHUE CUIBHO CXOMAMIETOCS CBETA, UTO JOCTHrA-
eTeA ¢ TIOMOINBI0 MONOIHUTENSHON KOHIEHCOPHOMK JHMH3H, IMPHEIEM BCO
AmadparMel [OJ NPeAMETHHM CTOJHKOM OCTABJAKTCA MEPOKO OT-
KPHTHME, IOAAPA3ATOP W AHATH3ATOP, KAaK W HPE/KJe, CKPEIeHH.
Jiygum, cocraBasiomme TYIOK, Teneph MPOXOAAT Yepe3 ABYIPeTOMIAI0-
muil KaMeHb B PA3HHX HANPABIEHHAX, B Pe3YJbTaTe 1€r0 OKA3HIBAIOT
BIOAHENe KaK pasjWdHBe BOJIWINHE ABYNDEJIOMIEHHs, TAK W pasHaA
AAuHA TyTH. BEXO/A M3 KaMHsA, TyYOK OKA3HBAETCA CHIBHO PACXOAfA-~
[EMCSE, ¥ €T0 BO3BPAMAIOT B OUTHIECKYIO CACTEMY € TIOMOMIBIO 06BEK-
THBA ¢ HOBOJIBHO GONBIIMM YBEIMICHHEM, PACIIOIATAONMEToCH OIU3KO
K BepXHeiil moBepxHOCTH KamMHA. Pusypa unmepgeperyul, KoTopyio Mu
XOTHM HCCJIEN0BATH, MOTYIALTCSA HE B MONOKeHH: PoKyca, KOra BH-
HO m3ofpakenme Kamus. Ee MOKHO yBHAerh B BepXHell ¢oranbHOl
IAOCKOCTH O0BLEeKTHBA, BHHYB ORYJNAp M3 Ty0yca MUKPOCKOIA MIN
K6 — B CJIeTKa YBeJIHYEHHOM BHfEe — OCTABHB OKYJIAD HA MeCTe H
Aep:ka Haj HAM HA HeGONBIIOM PACCTOAHMU PYUHYIO JIHH3Y. Ilerpo-
rpadudeCKEe MHUKDOCKOIE JacTo CHAG/KEHH YKPemIseMOil HOJX OKY-
JTAPOM BCHOMOraTeabHOHR AmE30H (4un3oli Bepmpana), KoTOpas BMe-
cTe ¢ OKYJIAPOM JaeT YBEJIHYSHHOe H300paKeHHe 3TOH QHTYDHL.

Xapakrep nabaofaemol GUrypHl 3aBECAT OT ONTEIECKOR IPHPOJHE
KaMHA, KOTODHI MOKeT GHTH OHOOCHHIM WIH ABYOCHHIM, & TaiKe OP
ODHEHTHPOBKH KaMHA OTHOCHTeNBHO oCE MEKpockoma. Ecim xamens
OM[HOOCHHIH ¥ JEKUT TAaK, 9TO ero ONTHIECKadA OCh NAaPAILIeNbHA OCH
MEKPOCKOIIA, KAK 5T0 MOsKeT GHTH B ciydae TabiardaToro py6una mwim
aBesggaToro candmpa, To BEAeH YepHE Kpect (doro 6, a), OKpyHeR-
HEI KOTBIAMH, KOTOPHE B OOHKHOBEHHOM cBete OKpamentl. IIpu noso-
POTe CTONHKA 3TAa KOHIEHTPHYECKAs (QUTyPa OCTAETCA HEM3MEHHO.
Ecin e ranpasierne onTHIecKo# 0CH HAKIOHEHO K 0CH MEKPOCKOIA,
TO YePHHIA KPecT B WOJe 3PEHHA PACHOJATAeTCS SKCIEHTPUIHO U €To
TenTp IPH BPANIeHWHA CTONMKA ABIGKETCA 10 Kpyry. Ilpm ypenndenun
HAKJIOHA IEHTP KPECcTa YXOAHUT 8a HPENeNsl mOJIA 3peHns, a HpU eme
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GoipimeM Hakxome QUIrypa CTAHOBUTCA Hepacno3HaBaeMoil. Onmako
I/ OHEQOCHHIX BEINECTB XaPAKTePHO, 4TO AO TeX HOP, MOKA MOTKHO B+
JeTh BeTBH KPeCTa, OHU OPH BPANleHuN CTOAEKA OCTAIOTCA HAPALISL-
HEIM¥ HALOPABACHWAM KojeGanuii B IONAPH3ATOPE M AHAIHIATODS.
(Kpect. Hureft oKynsApa OGHIHO PacIONOKEH MapansielbHO HAmpaB-
nmeHMAM KoJeGaHuil B HOJAPU3ATOPe W AHANM3ATOPe, HO HA $o10°6 0H
mosepryT Ha 45°.)
Ecag [ByOCHOe BEmECTBO HCCJEAYeTCA B HAIPABJICHAN, HAYIEM
NOJ OCTPHM YIIOM K JABYM OLUTHYCCKHM OCHAM, Oymer BugHa durypa
- gETepepennmA, KOTOPasA HPH HEKOTOPHX IMONOKEHMAX KAMHA 1O OT-
HOMICHMIO K CKPENPHHEIM HEKOIAM IPHAEMAeT QOPMHI, TMOKA3aHHEIe
ga $oro 6, 6, 2. Kax u panpine, BALHA CePHUA KOHIEHTPUTECKAX 9JLIMAII-
COB, KOTOpHe B 0OETHOM cBeTe oKpamensl. Bmecro xpecra oGpasyer-
51 mapa YePHHX AYT, KOTOPHE IPH OAHOM MONOREHMNI CTOIUKA COCTAB-
AAIOT KPOCT, HO IIPH BPAIeHWH npuoGperaor Buf rumepbonst. [lyrm
1HOBOPAIMBAIOTCA BOKDYT JIBYX TOUEK, ABJIAIONIMXCA BHIXOAAMU onTH-
9ecKHX oceil. BuamMoe paccTosSHEEe MMy HEMHE B IOJIe 3PeHAs CBA-
3aHO ¢ BeJNMUMHOH yriaa memxay omruieckmmu ocamu 2V. Ilpm mamsix
sagernax 2V o6a’ BEIXO/ia BIIOJHe YMEIJAITCA B Ioje 3peHus u Iu-
1iepGOME CHNBHO HCKPHMBJIEHH; HPA GOMBIAX 3HATCHUAX 06a BEIXOHA
OAHOBPEMEHHO He MOTYT HONACTH B I0JI6 3PeHHA W AYIH TOABKO CJer-
Ka ®30rEyTH. HojudecTBeHHOe HCUOONB30BAHHE OSTUX HabaoIeHn
TpeGyer feranbHLX 3HAHMIE 00 0COGEHHOCTAX ONTHIECKON CXeMEI IpH-
MEeHAEMOr0 MEKPOCKONA, HO KAYeCTBEHHO OHA MOTYT CJIYKUTD, HAIpA-
Mep, A TOro, 4TOGH OTIMIHTH CHHIANHUT CO 3HATOHAEM 2V=>56° ot
OJfiEBEHA, Y KOTOPOro Bejmuwaa 2V mocTHraer mOdYTH 90° m KoTopHIk
gacTo HYTAT ¢ CHHIAJIATOM. S
HacKoIbKO JerKo MOKHO YBHAeTb Qurypy mHTepdepeHmmd, CHIb-
HO BABHECHT OT pasMepa, QOPMEI H IPHPOABI UCCIICTYeMOr0 KaMHA. Ecan
KaMeHb GOIBMOH, TO MPONYCTHTH dYepe3 HEro Heo0XOMUMEH CcXofa-
muicA DyYOK TPYAHO. C npyroit cTopoHH, KaMeHb, OTpaHeHHHIH Ka-
GONIOHOM, WIH MajeHbKMi KaMeHb ¢ GONBIIMM KOIHIECTBOM rpaneit
MOTyT camd mo cefe JefCTBOBATH KAK KOH/IPHCOP M coco6CTBOBATE
TeM caMeM ofpasosammio ¢urypst mHTepdepennmm. Kcam ymacres
YBHJIeTh KAKYH-TO YACTh OHOM U3 ONMCAHHLIX BHIMIE $uryp, To 10
HO3BOJAT PEIATb, ¢ KAKMM KPUCTAIIOM MHL MMEeM JeJ0 — Of(HO0C-
HeM miE AyocHsM. OnTnuecKuii 3HAK MOKHO ONPEASINTDH C MOMOILHIO
KBapIEBOro KIHWHA, OJHAKO B CIydae JIBYOCHRIX ¢uryp 10 Tpebyer-
onpejle/IeHEHX HABHIKOB B 001aCTH KPHCTAAIOOUTARM.

2. Bpawenue naockocmu noAspusayuls

Hexorophie BemecTsa, eAUMHCTBEHHEM CPeH APATONCHHBIX raMaei

. W HATIATEHEM 06IUM NpAMEPOM KOTOPHIX ABAACTCA KBAPN, obnamaior
CBOACTBOM BPAIATH HIOCKOCTb MONAPHM3ANME CBETa, HPOXOLAMEro
HAPALIENHHO ONTHIECKOMH ocH. HNuareppepennumonaas durypa (doro 6,6)
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B 3TOM CJIydYae OTIHIAETCH OT OOHYHOM IS ONHOOCHOIO KPHCTALNA:
Kpecr He moXOHUT 0 IEHTPA MoJs 3peHAA; B OOWTHOM CBeTe  NeH-
TpaJdbHAA UACTH TMOJIA OKa3nBaercA okpamensoil. Ecinm Kameds maer
TAKYI0 KApTUHY, TO €r0 YBEPEHHO MOMKHO OIPeAeiuTh KaK KBapm.
B napanmensroM mydKe CBeTA B IPHU CKPOIMEHHEIX HUKOXAX 6azanpnoe
ceuenye TAKOTO KaMIA 06HAPYsKUT M30TPOIHOCTD, OCTABAACH HEUIMOH-
HEIM IIPH TOJIHOM 060pOTe CTOIHMKA, HO BMECTO HOHOM TEMHOTH B IIOJE
3peHHA OKa/KeTCA OXHOPONHAs WMHTeP(epPeHmHOHHAA OKpacka. JTO
SABICHNE HA3HBRETCH BPALEHWEM NIOCKOCTH NOJNAPU3AMNE, 2 Be-
mecTBa, 00JANAIOMme 3TUM CBOBCTBOM, ONMCHIBAIOTCA KAaK ONTHYECKH
AKTUBHEE. -

a. Benmomorarensnoe o0opymoBaHUe

Mukpockon mpencTaBisier coGoil ymoOHEN MHCTPYMEHT, KOTOPHIA
MOKHO HCIIONb30BATH B COYETAHMU C PANOM IPHCIIOCOOICHHI, ocobeH-
HO IS MCCJefOBAHNA KaMHeHl WIW APYrUX MaTepuaioB HACTOJBKO
MAJIHX Pa3MepoB, 9TO HX TPYMHO HW3yduarh «Bpyunyion. Halmaronmenns
wepes JEXPOCKON, OMMEHHE HAa MECTO OKYJApa, MYenT, Kak yie
OTMEUATOCH BB, IPEHMYIIECTBO Tepel NPOCTHM H3YUeHHEM C, TIo-
MOII[BIO HOJIAPHBATOPA: IBA IBETA OKASLIBAITCA B IIONe 3PEHAA PAMOM,
TT0 TO3BOJSET IPOBECTH WX HeNOCPEfCTBeHHOe cpaBHemme. ¥ A00HO
BHOOMHATH W COEKTPOCKONWICCKOEe N3ydeHHe, BCTABHB BMECTO OKyJs-
pa MHECTPYMEHT HPAMOTO BufieHHs. Bo MHOrMX KOHCTPYKIUAX HMEIOTCS
cruenuaIbHEe Tpucnocofiaenusa W ocobbe Massl Aif MX BABUTAHHA
B Ty0yC LOMSPHU3AMUOHHOIO MHKPOCKOIA.

e. Ilonsipuckon

‘B sarmouenme yKasKeM, IT0 HEKOTOPLe N3 ONMCAHHHIX aeckh
BCHETAHMI IPY HATHYAEA TOMXONAMAX 00PABIOB MOKHO BHIOIHATH
HECJHOKHBIM M JeIIeBEIM CI0C060M ¢ IOMOIIBIO IPOCTOTO MOAAPUCKONA,
B KOTOPOM KaMeHb HOMEINAeTCs JJIA MCCIefOBAHUA MEKAY IBYMA mo-
JAPHUBYIOMAME TUICBKAMH, 3aKPeIIeHHbMA 0e3 KakuX-7u0O JIHH3.
B mopean «Peitnep» (foTo 2) mmeercs: BCTPOSHHAA CHCTEMA OCBEINCHUS
I BPAI[AIONAHACH CTOMMK s MAIBX KaMHeH. PaGouee paccrosmme
MEKAY IUIEHKAaM#u [03BOJIAET MPOBOJUTE M3YIeHUe KPYIHAIX o0pas-
I{0B WU KamHe#, BCTABICHHBIX B I0BEIUPHbIC H3AEINA. Quryps nnfr"e‘pf
(epenIun MOMIO HHOIAA YBUIETH ¢ IMOMOLIBIO KapMaHAOH JMH3H; He-
Gonbmast cdepudecKas HaAca[Ka NOSBONAET HONYYUTH CXOjIeHHe
aygeii, pocTatodsoe A HAGIOACHHA Tarofl Quryps 6e3 BCAKUX
BCIIOMOTATeNbUKX JHH3 1.

1 Cu., manpmmep, B. W. Anderson, The Journal of -Gemmology, 1966,
vol. ‘10, p. 78. [Ha pyccros fA3HKe XOPOIIas METOJMKA TAKOTO MCCIAGAOBAHMA
onucana H; Bedeneesnn u A. Hosomywrunxn B padote «HOHOCKOU ¢ MAapuKoOM
Woramcesa», Tp. HmcT, mpmir. MumEep., BRI 54, M., 1952.— IIpusn.” ped.}
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9
Y nebHbIIT
BEC

‘OfHAM H3 CAMHX PAHHHX OTKDHTHI 9eI0BedecTBa OO o0Hapy-
sKeHWe TOro aKra, YTO PasHsle HMPeMETH OFHOTO M TOro jKe o0beMa
¥aCTO MME0T 3aMETHO PAa3AMIHHIA Bec: TaK, CHJIBHO OTIMYAIOTCA APYT
OT pyra KepeBO W jKeJIe30, a eIne CHIbHee — JepeBo H csuHen. OOHT-
HO FOBOPAT, 4T0 ;Kelle30 TAKeIee epesa, HO TaK0® YTBODIOHNEe He-
BepHO, HOTOMY YTO MOKHO B3ATH [OCTaTOYHO GOJBINOM KYCOK jepeBa,
KOTODHIA OKAKETCA M0 MEHBUIEH Mepe TaKUM Ke TAMENHM, KaK I BH-
Gpadupii Kycok sxenesa. Ha mene maM Hamo cpaBHEBATH OJHHAKOBEE
oGpeMEl pasHHX BemecTB. llmorEocTs Bogn mpu 4°C mpmEATA paBHOMR
e[[UEHNE; IPHE YKA3aHHOH TeMmepaType IJIOTHOCTH BOAH HamGoABINasd,
IIPH XPYTHEX TeMOepaTypax oHA, KAK MOMKHO YBHAETH U3 TA6JHOH B 4a-
cra IV, meckonbro rmxe. [Ipsamoe ompenenenne o6beMa TBepoOro Teada
HenpaBIJILHOA (ODMH HpPECTaBIAET HOYTH HEMPEOHOJIEMYI0 TPYH-
HOCTb, HO, K CUaCTBI0, A HAXOKHEHHA YIEILHOTO Beca COBEPIICHHO
#e 00A3aTeNbHO 3HATH 00BeM; 9T0 6yAeT moKasaHo 376Ch, KOTJA MH
mepefiieM K OIMCAHHI IPUMEHAEMHX JJA YCTAHOBICHHA YAGILHOIO
BECAa . METOJOB.

- ¥ menbHHIA Bec KaMHA — 5TO XapaKTePHCTHKA, HaXOmAmagcd IIa
KayK70lf pasHOBUIHOCTH B Y3KOM IIOCTOSHHOM HHTEPBAJIE B IOITOMY
OYeHb MOJIe3HasA JJIA {UATHOCTHKA KaMueli. YIeNbHEI Bec MOKHO yC-
TAHOBHTH BHE 3aBHCHMOCTH OT (JOPMH KaMHA B OT TOr0, OPO3padeH
KaMeHb M HeT; HO IPH 3TOM KaMeHb J0/UKeH OHTh BHHYT U3 OIPABHL.
.. Meropnt: ompeneseHysa yAeAbHOTO Beca AEAATCA HA [BA BHAA: OfHA
METOZE OCHOBAHEL Ha. HOAGOPEe MKAIKOCTH TAKOR jKe WJIH IOYTH TAKOMK
7K€ IUIOTHOCTH, KaK A KaMeHb; B IPYIMX OPOU3BOAATCA B3BEIIHBAHNA,

A gero TpeGylOTCA TOYHEIE BECH.

a. Taxensie mugrocTH

Omnnit ToBOPHT HaM, 9TO TBEpHOe BEECTBO INIABAGT B KHEAKOCTH,
KOTOpas IIOTHee STOTO BemecTBa, TOHET B MEeHee INIOTHON JREIROCTH
H OCTAeTCA BO B3BEIIEHHOM COCTOAHME HA JI00G0M YPOBHE B 3REJKOCTH
C INIOTHOCTHIO, B TOYHOCTH PABHOH IJIOTHOCTH HTOTO TBEPJIOTO BEIIECT-
Ba. Ecam ramens xorsa Gil HeMHOro MeHee INIOTHEIE, WeM ;RHIKOCTD,
oH OysieT MOHMMATECA K HOBEPXHOCTH; eCIH OH IyTh-UyTh ILUIOTHEe,
oH OyfeT, KOHEYHO, ONMyCKAaThCA Ha NHO. DTO (QUIMIECKOE SBICHIS
CHIIPHO OCIOKHAET MaHeBPHPOBAHHE HOJBOJHON JIONKH M JeIaeT ero
eme Ooxee omacurM. Ecim HaM ygaercs HailTd JKHIKOCTS WiXoTHee me-
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CJeAyeMoro KaMHs, TO KaMeHb, IOMEHIeHHE B Hee, Oyaer miaBaThk
Ha ee HOBepPXHOCTH. EICIHM MBI Telleph BO3bMEM RUJKOCTL MeHee ILIOT-
HYI0, 9eM KaMeHh, I CHOCOOHYI0 CMeHIMBATHCA ¢ 0olee TAKEIOH KA~
KOCTBbI0 W Gy7ieM /{06aBIATH MOCISHIO IO KAILIe H OCTOPOKHO Tepe-
MeIIEBATh CMech, 4TOOK CIelaTh €€ IJIOTHOCTH ONUHAKOBOI BO BCEM
of6heMe, TO B KOHIE KOHIOB MbI TOOHEMCA TOTO, 9TO KAMEHb OKaKeTCH
B PABHOBECHH € JKHIKOCTHI0 M Oymer ITaBarh Ha J000M ypPOBHE.
B s1oM ciy4ae mIOTHOCTH KaMHA Oy/eT paBHA INIOTHOCTH JKUTKOCTH,
¥ eCaH MBI KakaM-1u60 cmoco6oM y3HAeM INIOTHOCTD KEJKOCTH, TO TeM
CaMEIM ompefelmM yaelabHEIl Bec kamHA. He ciaexyer, ommaxo, 3a0s-
BaTh, YTO HEKOTOPHE AparoeHHbe KaMHN, HAIPAMED Onax ! Oupiosa,
6omee mianm Mmemee mopmcrsie. llpogomxurenbHOe HOTPY)KEHUHE TAKHX
RaMHe#l B AMMEepPCHOHEYIO REAKOCTH HejKeIaTeJbHo, TeM Golee 9T0 3T0
OKA3HBaeT BpedHoe BO3JefCTBHe Ha WX BHEIIHEA BHJ.

Jlna ompemercHHA IJIOTHOCTH SKUAKOCTEH CYMECTBYIOT Pa3HEHE
DpuGOPH B MeTOH, HaupuMep Becsl Bectdamns, mo, mommmo Hey06CTB,
CBA3AHHHX ¢ TAKOH MPoNeRypoil, MIOTHOCTE BCeX JKETKOCTEH OBOJIBHO
CHJBHO 33aBHCHT OT TeMueparypH. IlosTtoMy syume Bcero mpz BHIION-
HeHAN HaGIONeHWi H3MEPATHh HE ILIOTHOCTH, a4 IMOKA3aTeNh MpPeIoM-
JeHHEA. XOTA ¢ TeMIepaTypoll MeHAWTCS o6e yKazaHHbe QU3mIeCKHe
XapaKTePHCTHKY, HX OTHONIEHMe B IpejeXax TpedyeMoir TOYHOCTH
0CTaercs MOCTOSHHKM B IAANA30H¢ OOEYHALIX KOMHATHHX TeMIEPaTyp,
a IOKa3aTelh IPEJOMIEHIA OHpeNessAeTcs ¢ MOMOMBI0 pedpakToMeT-
pa xerro u OuicTpo. B obmeM cayiae, KOTHa sKEAKOCTE IPERCTABIAET
co00il ¢Mech ABYX KOMOOHEHTOB — TSJKENIOTO M JIETKOTO, Ciemyer
€OCTaBETh Ta0lHNy HIH IUATPAMMY, HOKA3HBAWIIYI COOTHOUICHH®
MEKIY NIOTHOCTHI0 T IIOKA33TEICM HPETOMICHHA.

Ecaz ompenenenue yAeAbHOr0 Beca KaMmHS TpeOyercs TONBKO AIa
ero MEATHOCTHKY, TO BMECTO 9TOH HpomenypH Jydine, BeposATHO, IPo-
BOJHUTh IPAMOE CPABHEHHE ¢ KYCOYKAMHI Pa3IHIHEIX BEmECTB, y/elIb-
HHI BeC KOTODHIX W3BeCTeH (3TH BeplecTBa HaZHBAIOTCH WHIHKATO~
pamm). Ecim ogmE B3 JABYX KyCOYKOB, CIETKa DA3IMYAMHUXCH HO
YAENBHOMY Becy, IIaBaeT Ha MOBEPXHOCTH OTHOPOTHOTO €TON0a KUj-
KOCTH, a JPYro# He;KET HA KHe NPOGHPKE C 3Toit KEFKOCTHIO, MOKHO
He COMHEBATHCHA, UTO KAAKOCTH AMEET IIOTHOCTE, IPOMEKYTOUHYIO 1O
OTHOIIEHNIO K 3HAYCHMAM YIeILHOrO Beca 3TEX KycoukoB. Taras mpo-
BepKa — pPasyMHas omepanud OpH HCHOOTb30BAHHA CMECH ABYX KHA-
RocTell, Tak Kak Goiee Jerxad m3 HuX o00sIHO GHBaer ropaspo Goaee
zeryueli, BCJIEICTBHE WOro IIOTHOCTH CMECH IOCTEIEHHO BO3PACTaer;
KpoMe TOro, B JI6OM ClIydae HA MIOTHOCTH BIMAET U3MEHEHHME TeM-
meparypsl. C Apyroit cTOpoHbI, yAeAbHEI BeC JPAroneHHHX KaMHed,
KAaK I BCeX TBePHX BemecTs Boobmie, ¢ TeMIepaTypoii MeHsaeTcsA MaJIo,

Jpyroil ymo6auil coco6 DPOBEPKE INIOTHOCTH ;KEJKOCTH CBA3AH
¢ HCIOJB30BAaHHmEM CHOeNUajbHOro MHCTDYMEHTA apeoMeTpa, mpUHITAIX
PaboTH KOTOPOro OCHOBAH HA TOM, YTO YPOBEHB, 10 KOTOPOTO HOTPY-
IAeTCA B JRHAKOCTH JIETKOE T€JI0, IPAMO 3aBECHT OT HJIOTHOCTH DTOR
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magrocTy. CoBpeMeHHBIe apeoMeTpPH COCTOST W3 3akpHTOH CTERIAH-
‘HO# TPYORE M OTXOAAMIEr0 OT HEe BBEPX Y3KOT0 CTEePIKHA ¢ rpagyupo-
‘BAaHHOK mKaio#f. B Tpy6Ky moMemaioT rpys, Bec KOTOPOTO 3aBUCHT OT
-TpefyeMoro mATepBalia ILIOTHOCTEIA. Wucrpyment mpocr B HCIONB30-
BaHHM: €r0 ONYCKAaloT B KUJKOCTH U JEIAT COOTBETCTBYIOMMAN 0TCIET
HO IOKaJe. )
. - -Bosmoxno, eme Goxee yjno0Has pPasHOBHIHOCTH DTOTO merofa —
He NBITAThCA HOJ06PaTh PACcTBOP ¢ TAKHM 3Ke YAeAbHHM BECOM, KaK ¥
ACCAeYOMOTO KaMHsA, a HOXYIATH AR(GY3HOHHHEA CTOIO KEIROCTH,
B KOTOPOM INIOTHOCTH LOCJIe[0BATEIbHO BO3pacTaeT ¢ riaybunoi. Ecin
HCClefyeMEll KaMeHDb IIaBaeT B TAKOM CT0a0e HA HeKOTOPOM ypoBHE
MEKNY IByMA KYCOUKAME ¢ UBBECTHHIM Y/I@ILHEIM BECOM, TO YAEIHHHIA
BEC KaMHsA MOKHO HA#iTH HyTeM dieMeHTapHoA MHTepuoaAnma. UToGH
UPUTOTOBUTB TAKOH CTOJI0 JKAAKOCTH, HAJZO JETKYI0 ;KHIKOCTH '0CTO~
POKHO, mo Kamie, fobaBiath ¥ Tmwxenod. Haubomee cosepmemmiit
CTOJ6 - HOTyTaeTcss IPH eCTeCTBeHHOH muddysmi, HO NOCKOJBKY BTO
ROBOJIBHO JIIUTEILHEIA MPOIECC, ero MOKHO YCKOPHTH JOTKEM BCTpA-
XMBaHUeM NPOGHPRHA; 06DPasylOMuACA IPH 3TOM CTOIG JKETKOCTH HO3-
BOJIAGT MOMYIHTH PeSYJAbTATH, OCTATOIHO TOUHEE AJA OUpereleHus
KaMHed. : - o

Ecam usmepenms ymensmoro meca OPOM3BOJATCA IOCTOSHHO, TO,
OUeBHJ(HO, MMEeT CMBICK HOJATOTOBHTH HAGOD BaKPHITHX IOpoGHpoR ¢
ARHUAKOCTAME Pa3NmIHoil mwrotHOCcTH. Hommuectso wx Gyger, KOHEUHO,
8aBHCETh OT KOHKPETHHIX HOTPEGHOCTEH ¥ MOKET 10 FKETAHHIO MeHATH-
ca. Ecan sxe 570 McnmTaHWe TPOHSBONATCA TOTBKO uspefra, TocTaTOq-
HO UMeTH TPH MIH YeThpe HpoGmpxm. G Apyroil cropoHH, Te, KoMy
IPAXORUTCA MOCTOSHHO MCCIEN0BATH KAMHH, MOTYT YBEIWIHThH KOIH~
UecTBO MPOOHPOK, TaK YTOGH HaGOp BRIIOYAI P JKHIKOCTH ¢ mocie-
ROBATENBHOMA rpafanuedl IIOTHOCTH; IOJIE3HO TAKKS HMETE IOJ PyKOit
00JI0MKE KaMHeH BCeX Hy;KHEIX BHJ{0B, 9TOGH MOKHO GHIIO IPOBOHTH
HEIIOCPeICTBeHHO® CpaBHEHIe. o

Temeps MuI MoskeM nepeiiT K BOIPOCAM HCHIONB3OBAHNA M OTHOCH-
TOALHKIX  HPEUMYMECTB PasIMIHHIX KAAKOCTEH, IPHMEHAEMEX 47
OLICTPOTO . OLIpEAENIeHNA YNEIBHOTO Beca IParoleHHHX KaMHEH.

1. Pacmeop Kaepuuu

Opnma w3 xupxocrell, HamGomee moXONAMIX IAA WCCIEOBAHKA
PAAA Iparonenurx KaMmued, usBecTHa Kak pactsop Kaepwan (mo me-
HA ee maobperarens) . ITo cMech MAJOHATA TaLIHA CH ,(COOTD),

X Enrico Clerici, Preparazione di liquidi per la separazione dei minerali,
Atti della Reale Accademia dei Lincei, 1907, vol. 16, p. 187—195. O merone
OPHATOTOBJCENS 9TOU JKUQKOCTH H ee cBOiicTBax cM.: Helen E. Vassar, Clerici
solution for mineral separation by gravity, The American Mineralogist, 1925,
vol. 10, p. 123—125. C. J. Payne, L. Franklin, B. W. Anderson, The use. of
Clts;rlz(’:’l4 s’o;l%tgmnfor density determinations, The Gemmologist, 1936, vol, 5,
p- —279. - ,
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2 dopmara (conm MypaspmHOE Kmemore) Tamiasa HCOOTI, npospas-
HaA JKEZKOCTH, COBCEM ¢iabo OKpamenmasd B KOPUYHEBHI mser.. Fe
NIOTHOCTH HpH OOHMHONA KOMHATHON TeMmeparype paBHA 4,25 @ B03-
pacTaeT ¢ TeMOepaTypoidl BINIOTH [0 TeMIepaTyp, GAM3KHAX K TOUKe
kunerns Boasl: npr 90—100°C Ha ee mOBePXHOCTH MOKeT IJIABATH IH-
PHT, yHeIbHEIA BeC KOTOPOro PaBeH MPAMEPHO 5. ITOT PACTBOP MOKET
CMeIIABATLCA ¢ BOJOH B 11060 HIPOIOPIHHA, M €T0 JIETKO MOKHO CHOBA
CRelaTh KOHIEHTPHPOBAHHKIM IIyTeM OCTOPOKHOrO HArpeBaHMS. HAJ
njIaMeHeM ra3oRoil ropesKd Wik Ha ropsaueM mecke. Hax w sce Tamnme-
'BHIE COefAHeHns, pacTBop Hiepmum AmoBUT, M MOIB30BATHCA MM HANO
¢ PasyMHOI OCTOPOSKHOCTBIO. XOTA €ro MOKHO Ge30IacHO HCIIeIb30-
BaTh [JIA BCeX JPAroleHHHX KaMHeH#, KpoMeé MOPHCTHX, ero Helb3s
HpUMeHATh Ko BCeM MEHepaiam Ges pasfopa, mOTOMy 9To oH BCTY-
maer, 0COGEHHO B ropsYeM Buje, B XEMHIECKYI0 DEAKI[HI0 ¢ HEKOTO-
PHME U3 HAX, HALPAMED C OKUCJIAME METaJLIOB. R
. Pacreop Knepman npmoGperaior B roToBoM BEe BMecTe ¢ HA6OPOM
CTeKJIAHHEIX WHIWKATOPOB, Y/eNbHEI BeC KOTODHX wW3BecTeH. Kro
MOHO, OJHAKO, IPUTOTOBHTH M3 Kapbonara tamwmus T1,CO4, ememu-
BAaA HOPOBHY 3TY COIb C COOTBETCTBYIOIUM KOJWICCTBOM MAJOHOBOI
n MypaBpHHOE KucaoT; 111 r manomoBoi kucxors m 115 r Mypasbu-
HOil KHCIOTH Helirpaausytor mo 500 r xapGorara, u m3 1 Kr xapGonara
TAJLTAA MOKHO Hoayduth oKoio 300 cm® pacrBopa Huepmum. [{pyroi
cIoCO0 3aKITI09aeTCH B CMEIIMBAHNE PABHAIX KOJHIECTB MAMOHATA TAJ-
aug ¥ GopMaTa TALIUA; MONYIAeMbe STHME ABYMA. CH0ocO0aMU Beme-
CTBA HACTOJIBKO MAJIO OTIMTAIOTCA OJHO OT ADPYTOTO, U4TO HX Pasiudme
He HMeeT IPAKTHIECKOr0 SHATCHUA. S : Co
Ecim npm mccnemoBaHmm XOTAT HONYYATH MMEHHO TAKYH ILTOT:
HOCTH, IIPH KOTOPOil KaMeHb §y/eT HAXOQUTHCA BO B3BEMEOHHOM COCTOM=
HEM ¥ 0J1aBaTh Ha Jd0Goil rIybmHe, TO B pacTsop ciaeayeT foGaBiaTs
He YHCTYI0 BOXy, a Ooiee ciabbiil pacTBOP, YTOGH ILIOTHOCTH M3MEHSH-
nTack MepienHee. Horma Gymer moxywena npaBHIBHAS IIOTHOCTS,
HaJI0 ¢ mOMOMI0 PepaKTOMeTPA M3MePHTh MOKA3aTelh IPeJOMIeHHs
PacTBOPA; COOTBETCTBYIOMEe 3HAUCHNE IIOTHOCTH MOMKHO OLDENeLIHTE
mo Tabmune, noMemenHo# B wactu 1V xumrm. Xors pacTBoprl Kuepyi-
ant, GyAydar cMechI0, a He XMMHUYECKEMHE COSUHEHMAMH, MOTYT AMETH
CIIerKa pasiu4Hble u3AIecKne CBOMCTBA HPA PAasHOM HPHTOTOBJIEHAH,
Pasiyage 9T0 HACTOJIBKO MAJO, YT0 9TO He BIMAET HAa NUPPH, mpHBe-
JeHHEIE B - Tabmme. o

2. Hoducmuuii memuners

 Eme onHa skugKOCTH, 0YeHH yM0GHAS NIA MCHOIB30BAHMA, X0Ts
AN MeHBIIETO NHANa30Ha INIOTHOCTH, YeM pacrsop Hiepmaw,— sro
mopuctsit Mermens CH,l,, xoropmii 6bin yme pexomennoBaH m3-3a
€ro BRICOKOTO CBETONPEJNOM/ICHHA. T JKELKOCTD HMEeT B YHCTOM BUHS:
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npr 16°C maorrocts 3,324 1. Ee momxuo 6merpo pasbasnts GemsoxoM,.
UI0THOCTH Koroporo pasHa 0,83, mau Goee mocremenso 6poModoprom:
¢ niaotHOCTHIO 2,88. B cBesieM BHE MOMUCTHIA MeTHICH MMeeT TOJIBKO:

cralymo sRelTyI0 OKPAacKy, Ho Ha CBeTy 6micrpo
TeMHeeT H3-3a BLICBOOOIKICHUA UOMA, KOTODEHIL
HOABIAETCA B KoIMoHAHOA dopMe m oT Ko-
TOpOro Helb3A M30aBUTHCA QuiabTpammed. Ilo-
3TOMy OYTHIIKA C JKHIKOCTHI0 NOIGKHA ORITH
3a9epHEHA WA 3aKPHTA OT CBETA; OHHAKO SKHJ-
KOCTh MOKHO Jerko caelarb Ooxee mpospad-

ZAny PTYyTh, HO OKa3aloCch, YTO OHA HE MOAXOJHT,
Syniy opedl [OTOMY YTO OHA MOKET 9aCTHYHO PaCTBOPHTHCA
] B JKUIKOCTH, & 3aTeM OCeCTh HA MCCIelyeMoM
KaMHe B TOTAHYTL €ro Ko nHy mpoGmprm. Mo-
Puc. 74. Hasmm pas-  jxer mpuMensTHCA eNKuil Kaumil, HO TpPH HTOM
;‘e“;for%na];g’[ﬁ;‘;:"rg OTZeNsIeTCSE BOAA, KOTOpaA cobOmpaercsa Ha Iio-
cTonGe TAKEINOH KAy~ BEPXHOCTH, H HOJTOMY TpefyeTcs cuemumaibioe
KOCTH. npucHocobIeHne, TO3BONIAKIEe OINCTATH KoM~

CTHU METHJIeH IyTeM OTCACHIBAHUS €ro CHi3y.

Ha pme. 74 moxazano, kax B muddysmomaoM croabe momumeroro
MeTHJIeHA W 0eH301a MIABAIOT TPH OrPAaHEHHHIX KaMHA: KBapr (a),
6epmax (b) m Typmanun (c). XoTa GepHILI EMeeT TONABKO HEMHOTO 60Ib-
Wi yIenbHH Bec, 9eM kBapr (2,69 m 2,65 COOTBETCTBEHHO), OH IIIa-
BaeT ABHO HEGKE €ro. ITH TPH KaMHs, KOTODHE WHOTNA 0YeHb MOXOKH
IO OTTEHKY, MOKHO, TaKEM o6pasoM, JErKo pasiIm4dNTh HCIETAHAEM
Ha yHelbHHHE Bec.

B rabnmme, movemennoi B wactm IV, namo coormomenmme Mexny
HmOKa3aTelleM IPeJIOMIeHHA W IIOTHOCTHI) CMECH HOJHCTOTO METHIECHA
u Gergona; aTa TabamMNa HeoGXoNMMa, €CTH HCIOMb3YEICA CYCOEH3HOH~
HHl MeTO[ WCIHTAHWS KaMHA Ha Y/eJLHHIA Bec.

IlmoTHOCTS MOECTOTO MeTHIEHA MOKHO YBOINIATE, pacTBopas
B HeM MO ¥ wopodopM; HaCHMEHHHH pacTBOp EMEET ILTOTHOCTH 3,0
® yAep;ROBAeT HA IIIaBY TOHA3, Y/eJbHKHI Bec KoToporo 3,55. K comxa-
JIEHHIO, B 9TOM CIydYae JKHAKOCTH HACTONLKO TEMHAS, 9TO TOUTH He
IpOIrycKaeT cBeTa, M, KPOMe TOro, OHAa o4eHb Baskag. Oma Mosker
CILYIKHTD [ TOro, 9To0H OTAMYHTH AJIMa3, AMEOIMUA YAeTbHEN BeG
3,52, or 6pmIIHABTOBO-APKOTr0 GeCIBETHOro IUPKOHA (c ymennism
BECOM 4,7), ¢ KOTOPHIM ero JIerKo MOKHO CIyTaTh, €CIH He TPOBOAHTE

-

1— HJIO'gHOCTB UOMTUCTOTO MeTMTeHa YMeHbINAETCA HPH MOBHIICHHNI TeMiIepa-
ryps Ba 1°C (m, HaoGopoT, yBeaMuMBAETCA PN HOHMKCHEH TeMOepaTypr) Ha
H L

o —— ——] HOH, BCTPAXHABAA €@ ¢ KyCOYKAMH MeIH, C0I0Ba
| Sopieadivgsn HIE APYTUX BeDIeCTB, ¢ KOTOPHIMI WOJ COSIH-
e HAETCA, o006pasys WOAUAH, KOTOPHE MO/KHO
= ——l yAanaTk ¢uasrpammei. llpemmaranack Takike:
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WCHBITAHMSA Ha TBEPAOCTb WIH Ha ABYIpeloMiIeHne, KOTa B IAPKOHE
Ha6I0aeTCA TPH BALILAKE Iepe3 Taban 4ayl0 IPaHh KaKymeeca yABoe-
Hue pefep THUIBHOH 9acTH KamHA. Jlerko yBupers, IIaBaer Jd Ka-
MeHB, KaK 9TO [OJUKHO OHTH, eCAW 3TO aaMa3, HIH TOHeT. Yrobu pmo-
CraTh YTOHYBIIEA KaMeHb, HeT MHOTO cmocofa, KaK HepeldTd muj-
KocTh B JPYrylo Opo0HpKY, TaKk KaK JKEJKOCTh CIAIIKOM TOMHAA
# KaveHb ‘He BHAHO.

3. Bpomogopn

Vcnonssosats Gpomodopm CHBrs; kax cpescTso jias pasfeixeHHA
MEHEPAIOB, BXOJAMUX B coCTaB IecKa, Buepsse mpexsoxui Hipénep
Ban-gep-Kousxk . Ilpu o0nYHO# KOMHATHOH TeMmepaType 3Ta KHA-
KOCTh MMeeT IIoTHOCTH 2,88 u moxasarens mperxomienua 1,588. Ha
CBeTy X ‘B IPHECYTCTBHE BO3yXa OHA pasiaraercd. Ee MoHO pasa-
BUTH CHUpPTOM HaH GeH30I0M, HO IPEeJUNOYTATENbHEE IePBLIM H3-3a
Golee MONXONAMEHR KOHIEHTPAIMH; €CHH K pacrBopy moGaBuTh Ad-
CTIILIMPOBAHEYI0 BOAY, TO CHEDPT COSIMHAETCA ¢ Hell W BCINIEIBACT HA
OBEPXHOCTE; 60jiee WIOTHHN 6poModOPM MOKHO OTBECTH ¢ IOMOMBIO
[eAnTeIbHOH BOPOHKW, a BCA W30HTOYHAA BJara BHIAPHBAETCA
B BECUKATOpe.

Cienyer TalKe YHOMAHYTb O GeTHPeXOpOMECTOM aneTHIeHe, HIH
rerpabpomarane C,H,Br,, KoTopmii MOKeT HCIOIB30BATHCA TAK IKe,
rak GpomoopM; OH mMeeT Gojlee BEHICOKYIO ILIOTHOCTE: 2,964 npm
20°C. DTa jKEIKOCTH CMEIIHBAETCA B AI060H IPONOPHEE CO CHEPTOM.

PexoMeH0BAH DPAJ APYIUX TAMKeNHX EjkocTeii. PacrBop 3o0H-
mragra (mim pactsop Tyxé) mpepcraBifer coboil HACHIIEHHENR BOI-
Hbl PaCTBOP HOJECTOTO KAIEA ¥ HONUCTOM PTyTH ¢ mIoTHOCTHI 3,196
(mpu xomHaTHoi Temmeparype). Pacrsop Hieiima — BopHEII pacTBOp
GopoBoxbdhpamMara KaaMEs ¢ mwroTHOCTEM 3,55. Coxs Perrepa — mur-
par cepebpa W TaJJIHMA, KOTOPHHA IIaBETCS IPH TeMIeparype 75°C,
IpeBpamafAch B JRHIKOCTH ¢ IIOTHOCTHIO 4,6. OpHako BE opxHa H3
yKasaHENX FRUTKOCTell He IPUMEHAIach MHPOKO I PaGOTH ¢ Jparo-
IeHHEMA KaMAAME, ¥ JIA 0OEYHOr0 HCIOAb30BAHEA MOJKHO PEKOMEH-
HOBATH TOABKO pacTBop Hiepmam m mopumeTert MermieH. [las pparo-
IeHHBIX KaMHeH ¢ y/eIbHEM BecoM HmyKe 2,9 JIy4ime BCero MCIOIb30-
BaTh JemeBwil GpomModopM. :

6. HemocpencTBeHHOE B3BEMIMBAHIE

. Becni, meo6xoamMeIe 1 0G0MX METO0B, ONHCAHHKHX B 3TOM pas-
meae, NOMKHE 00eCmeumBaTh TOYHOCTH JIo MEJImrpamma. s jpam-
Hoil 1leJB BIOJHEe IOLXOMAT Xopollme aHAJWTHYecCKHe Beckl. Buecto

L J. L. €. Schroeder van der Kolk, Beitrag zur Kartierung der quartiren
Sande, Nzues Jahr,, 1895, I, p. 272—276,
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OCEITHEIX" XEMI9eCKEX BECOB MOKHO HCHIONB30BATE BeckH Becrdamn
uiam npy:RusHne Beck [[xonm. B aTom cayuae BaBeniuBanme IPOE3BO-
AuTCA OHCTpee, HO MeHEe TOUHO. S '
Hpn TmarenrsEnxX ¢usmIecKuX HCCIENOBAHMAX HCHOIB3YETCH HpH-
€M IBOMHOIO B3BEIIWBAHWSA, HO3BOJAANMUI M3GeRars Malemux omu-
00K, KOTOpDHe MOTYT BOSHUKHYTH W3-3a HECOBEPINEHCTBA KOHCTPYK-
mum BecoB. Ha ofHy m3 wamex Becos mMOMemAKT IPOTHBOBEC, Goiee
TAKeNbIH, 9eM M060H U3 WCCIeyeMbIX IIPEeiMeToB, 1 B3BEMIBAIOT €ro.
HpormsoBec ocraerca Ha CBOEHl 9allKe B TeYeHHE Beell MPONETypH:
B3pemmBaHusA. [Ipeamers, Bec KOTOPHIX HaNO OLPEAEIATH, HOOYEPEHO
nOMemaloT Ha APYryio YallKy W H00aBIAIOT MEPHEW, IOKa He BOCCTa-
HoBUTCA paBHoBecue. Pasmocts Meskay AByMs HaGppPAME THpPER H JaeT,
0YeBUAHO, Bec mpespMera. CoBpeMeHHEE BeChl, GIHAKO, TAK XOPONIO
CKOHCTPYHPOBAHH, 4TO TaKad IPETOCTOPOIKHOCTH OOHIIHO He HYKHA.
B raxmx emuEmmax ompepenserca Bec, He WMeeT' 3HAUCHHSA, ©CIU
TONIBKO O/{HI W Te ;K e/MHUIIE MCIONb3YIOTCA BCe BPEMsA; TAKAMHE eJi-
HUIaMu MOTyT OHTEh JuGo rpamM, auGo kapat. Ilockoanky B 0GsrTHOM
CBOeil IPAKTHKE M0BENHDH WMCIOIB3YIOT B KAUECTBE eIHHHUIE BECA
KapaT, OHM, eCTeCTBEHHO, IPEIOYATAIOT HMEHHO 9Ty efUAHIY; ¢ APY-
Toii CTOPOHH, (uamdeckme xaGoparopuu OOHTHO OCHAIMIEHH BECAMH,
IOpeHASHAYEHHLIMA JIJI B3BOIIWBAHUA B IPaMMAax.

2. TI'udpocmamuneckoe easewusarue

. IIpunnmn sToro Merona ovens mpocr. Kamens, YACIBHHI BEC KOTO-
poro rTpelyercs OIpeReINTb, B3BEIIWBAETCS CHAYAIA HA BO3AyXe, a
3aTEM ero IOTPY:KAalT B BOAY M B3BEMBAIOT B Bome. Ecam momyden-
HBIe BeCa PaBHHL cooTBercTBeHHO W m W', To pasmocts (W—W'). co-
CTaBUT, 0YEBHAHO, BEC BOJIBI, BHITECHEHHON KaMHEM W MMEIOIIeH, TakaM
00pa3oM, Takoil e 00beM, Kak I KaMeHb; yAeIbHHI Bec KaMHA, cle-
IoBarerbHo, pasen W/(W—W’). Ca

Ecan mombayrores mpreMoM RBoiiHOTrO B3BemmMBAHNA, dopmyua. Gy-
AeT HeckoXbKo uHoH. IIpegmoinosxmm, aTo mporTEBoOBECY cOOTBETCTBYET
BeC THPEK ¢; KaMHI0, B3BEIIMBAEMOMY B BO3[yXe,— &, B BOJe — w';
Torja W=c—w n W’'=c—w', u, caenosarexsHo, VIeAbHEI Bec KaMH
paBed (c—w)/(w' —w). ;

Ha mpakrnake, ;s ToT0 4065 06ecnegnTs TOYHEIN PeayIbTaT, HATo
IPUHATE HEKOTOPHle MepH NpPe0CTOPOKHOCTH. Bechl, mpeHasHa-
9eHHBIe LIS ONpeeseHns YIeJIbHOTO Beca, CHAOKAIOT BCIOMOTATENID-
Hoit Jamkoit (puc. 75), KOTOpas HONBENTHBAETCA KOCTATOTHO BHICOKO,
9TO6H MOKHO GLLIO TIOT Heil MOJBECHTh KaMeHb; ORHAKO TAK0e ycosep-
IIeHCTBOBaHNEe He00g3aTeNbHO, IIOTOMY UTO CTEKIAHHYI0 GAHKY ¢ BO-
JIOH MOZKHO IOCTAaBUTh Ha HE3KYI0 TAGYPETKY OM SaNIKOM ¢ OHOH CTO-
POHEI BECOB I Naske Ha KOPOTKYI0 INIOCKYIO0 JMHHEHKY, Je;xamyio Ha
BPEMCHHLIX OMOPaX, HANPEMepP Ha CIMICIHHX KopoGrax. Bec mpeg-
MeTa, MCHOIB3YEMOTO JIIA LOABECKH KAMHSA, Hajo, KOHEWHO, ONpejie-
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NETH B BEMECTh M3 BECA, MOTYIEHHOTO A KaMHA Kak B BO3NyXe, TaK
m B Boje. Jluf TmOJBECKH 9YacTO HCHOIbL3YETCH KYCOK TOHKOT') I~
Ka, HO BTO He PEKOMEHYeTCs, IOTOMY 4T BOJIA HOCTeNeHHO MPONUTH-
BaeT TKaHDb ¥ BOZHAKAMAS TPH DTOM OMHOKA CKA3LIBACTCH, YIiKe
B JeCATHX MOJIAX, 3 Takasd BelmuWHA B crydae 1-KapaTHoro Kamms

CIEMKOM Beamka. I'opasmo Jydile HCIONb30BATH ICTII H3 MegHoR

Puc. 75. TmapocraTHdeckoe B3BCIIHBAHUE,

npoBosiokH. Ecau mocTosHHO MCUOIB3yeTCA OffHA M TA Ke HeTid, TO
ee BeC B BO3J[yXe M B TOTPY/KEHHOM [0 OOHMHOrO ypOBHA BUAE HAJ0
OIpefe]uTh pas W HABCEIJA. "

ClefyeT HpOCIeNATh TaKyKe 32 TeM, YTo0H GHUIE yAAJIeHE BCe My-
SHIPBKH BO3AyXa, MEIIAOIMEcs 32 KaMeHb WJIH 3a IPOBONOYHYIO IIeT-
JNI0: MX NPUCYTCTBHE BeET K 3aHKEHHN m3mepseMoit peawgmusl. Ilo-
BepPXHOCTHOE HAT/A;KEHHe BOJH, 3aJeDKUBAsg IPOBOJIOKY, MeIaeT CBO-
GomHHIM Kole0aHMAM BECOB W 3aTPYAHAET TOIHOE — J0 MUJLIHTpaM-
Ma — B3BeIIMBaHEWe, KOTAA IIPOBOJIOKA IOrpyskaeTca B BOAy. ITY
TPYAHOCTH MOYKHO IPEO0JIeTh, 3aMEHHB BOLY APYro# KUIKOCTHIO, Ha-
IpUMEp TONYO0J0M, HEMEIOWUM Topas3ao MeHbllee IIOBEPXHOCTHOE HATA-
sxerme. Jlpyras pexoMeHgyeMas JKHAKOCTh ¢ HUBKEM HOBEPXHOCTHEIM
HaTaskeHuOM — AByGpommctait otmnen C,H ,Br,, xoropmir mpm 18°C
MeeT IWIOTHOCTH 2,184, y6mBaomyio mim Bospacraiomyio Ha 0,002
IpH IOBHITEHHH WIH HoHmxeHmnm Temmepatypu Ha 1°C. IlmormoCTH
MOJKET CIIeTKA MEHSTHCA, B e MOKHO JerKo IIPOBepuThb, MOTpy:Kas
B 9Ty JKEJKOCTh KBapl, y/eIbHHI Bec KOTOPOTo cocTaBiser 2,651;
IIOTHOCTD JKHMKOCTH OIPEJelsAeTcs B DTOM CHyYae W3 BHPaKCHHA
2,651 X (W—W')/W, tne W m W' — Bec XycKa KBapua B BO3JyXe
¥ B JKHIKOCTH COOTBETCTBEHHO.

Kax yxasmBaioch BEIIe, MIIOTHOCTH Boau mpm 4°C mpmAmMMaeTcs
5 eJHHUILY, HOXTOMY JJf BEYUC/CHNA YACILHOTO Beca HANO yMHO-
JKATH IONyIaeMylo BeJMIWHY Ha INIOTHOCTH, KOTOPYI0 HMEeT JKHJ-
KpcTh WpH Temmeparype HabmopeHna. B raGaume, moMemeHHOR

AT
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B yacTz IV, JaHb IIOTHOCTH BOJAHEL H TONYOJa HpH KOMHATHOD TeMIe-
parype. OGparuTe BHEMAaHHe, 9TO TOYHO® 3HAHHE TEMIEPATyPH HMeeT
ropasgo Gosibiiee 3HAUEHHe B CIyIae TOJIYOJa. '

IIpmBesem mpuMepsl THAPOCTATHIECKOTO OHmpefieieHHs YAEALHOTO
BeCa IpE HMCOONH30BAHNE BOXH M TOJYyOJa:

(a) Bopa; wBapn (GecnBeTHEHI)
Bec xaMHA (B Kapatax), E3MEPeBHEH
43,432

B BO3JIyXe 43,332‘ Y pensEHi 1343(::16?7—3

p Bojie & 27,059
‘passocts 16,373

=2,653 (2,6527)

Tocne BBefileAMs mompaskm 3a Temneparypy (14,2°C) moxysaem BeansmHY
2,651 (2,6507). .
(6) Toayon; Tomnas: (GecHBeTHSI)
Bec raMusa (B KapaTax), @3MepeHEHI
20,318

4,941
onma mpu 17,2°C)==3,563

B Boafiyxe 20,318  ¥YpemsHmil Bec= %0,8665 (IXOTHOCTH TOIY-
B Toaxyome ¥ 45,377

pasHOCTh 4,941

i C monpapkoll Ha Bec HMPOBOJOYHOM mETNH,

2. ITukHomempuueckuli memod onpedescHus
yOeabhoeo seca

Cocyn ansa ompefielieHHS yHEIBHOTO BECa — 9TO IPOCTO OYTHIKA
¢ 7OBOXHHO JJIMHHKEM TOPIHIIKOM, HA KOTOPO€ HaHeceHA I'OPH3OH-
TajpHAA MeTKa. ByTHIIKA 3aKkpHBaeTCa CTERIAHHON mpHUTepTOd mpof-
Koif. VYCORepmeHCTBOBAHHAS KOHCTDYKOHUA TaKoil OYTHIRE Hask-
Baerca maxpoMmerpoM. CaMulfi JTyammit cocyn, TperHA3HAYCHHEIN JIA
aToOll mem, EMeeT iBa oTBepcTHA. Boablnee M3 HUX WcHoXB3yeTes NI
3aJUBRA BOJIH U ODYCKAHAA KaMHS; OHO 3aKpHBaeTcs mpobxoit, uepes

KOTOpYy0 Hpoxopur TepmoMmerp. llpyroe orBepcrme BeHwaer coboit
" O4eHb YBKHWH OTPOCTOK M 3aKPHIBAETCA HajeBalomelica Ha Hero mpod-
Koil; Ha OTPOCTOR HAHECEHH [eTeHUs, MO3BOJAIOMUE ONPEeTUTh BH-
coTy BORHEL B cocype.

Kamens B3BemmBamT, Kak H B TPEIHAYIEM MeToJe. 3aTeM BiBe-
MEBAT GYTHIIKY, OCTe 96r0 ee HALOMHIIOT BOAOH 710 MOTKHM U B3Be-
OIEBAIOT CHOBA. 3areM B OYyTHIKY OOYCKAalT KaMeHb, & JIHMINHION
BOY YAANAKT ¢ HOMOINBI0 (UIBTPOBAILHONE GyMard mil WHEIM COOCO-
60M 110 TeX mOp, MOKA YPOBEHb HE CTAHET IPEKHEM, X HPOE3BOJAT HO-
BO€ B3BemMBaHHe OYTHUIKA ¢ ee comepRuMuM. IIyctb W — Bec kam--
HA, W — Bec OyThikm, W' — Bec OYTHIIKE ¥ COpepsKaelica B Helt
pojiet, W” — Bec 6yThLIKH, B KOTOPOH HaXOmATCA KaMeHb M BOfa.
Torga passocts (W'—w) GyaeT COOTBETCTBOBATE BECY BOJHI, 330N~
HApmed 6yTHIRY Ko meTkH, a (W'—w—W) — Becy Bojnl, KolamdecT-
BO KOTOPOM YMEHBIIMIOCHL mOCIe NOIPY:KeHHA KaMHa, PasHocTh
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(W+W'—W") — Bec BhTecHeHHO# Bopel. OTCOfa YACISHENL Bec
paser W/(W-+W'—W"). Kax i B mpepbiymieM MeTo/ie, 9Ty BeINIHHY
HANO YMHOKATH HA IUIOTHOCTD ;KHKOCTH IPH TeMIepaType dKcuepm-
merTa. Eciam MCOONb3yeTcs MpuUeM JBoHHOro B3BemHBaHUA, OopMyiia
CJerKa BHJOU3MEHAETCH.

W3 BceX METO[0B, ONMCAHHHX BHIIE, CaMBIM GHCTPHM M HamGomee
y700HKM JNA KaMHe# OOHYHOTO pasMepa ABIAETCH MeTOR TAKEIHX

50 ‘
‘ Aup QH {8BICOKHH)
4‘0 [dTLET) B
| I Agpagu

L3

5 Anay) o

fe)

pu

2 -

; oée;gum ’

HHYLH KAMEHD CBETO”PE’IOMHEHHE

S0pas ’ .

ST 2,00 250

Puc. 76, B3aBUCHMOCTD MEKLY CBETONDEJIOMIGHEEM M YHeNLHHIM BECOM,

FREAKOCTEH (Kar ero OOKYHO HASHBAIOT); C €r0 IOMOMBI0 MOKHO Oy~
YaTh 3HAYEHAA YHeALHOT0 BeCa ¢ TOYHOCTHIO JI0. BTOPOrO JIeCATHIHOIO
3HAKa, YTO JOCTATOYHO IS OHPEReNeHHA KaMHA. JTOT MeTof, IpHMe-
HOM BHE 3aBHCHMOCTH OT TOT0, HACKOJILKO MaJ KaMeHb, H, B CyIIHO-
CTH, I OUeHb MAICHBPKAX KaMHEH 5TO ¢/(MHCTBeHHLIA HANEKHARI Me-
TON; /WA KPYNHHX KaMHell OH Hey[qo0eH He TOJHKO H3-3a G0JbINOTO
RoamaecTBa TpeOyeMoil KUIKOCTH, HO W W3-32 TOT0, YTO TPYAHO oIe-
HHUTH TOJIOKEHAE [EHTPA TAMKECTH KaMHA, KOTJa MPOU3BOAUTCS CPaB-
HeHMe ¢ IOMOMBI0 WHANKATOPOB. BayKHEIM MOKeT OKa3aThCA H OTpPH-
LaTeIbHOe OIpeesieHne, 0OCOOCHHO B CIydae, ecad 06pamiaeTcs BHHA-
MaHHe Ha TO, ¢ KaKo#l CKOPOCTHI0 KaMeHb HOTPYIKAETCA B YKUIKOCTH:
6osiee TIOTHEIL KaMeHb TOHET GhICTpee, HO CKOPOCTh 3aBHCHT X OT
¢opMEL KaMHA. :
T'appocTaTAuecKOe B3BEIIMBAHME OCYIIECTBAMO BCEIZA, €CIM TONb-
K0 KaMeHb He CIHNIKOM MaJeHbKu, HO 9Ta olepanys 3aHUMAeT ZHa-
qurenbHoe BpeMsa. TpeTnit MeTox IpeTHA3HAYEH TIIABHEM 06pasoM sl
HOPONIKOOOPA3HEX BEI[eCTs W He PEKOMEHIYeTCs JJIA TPaHeHBIX KaM-
Heit, passe UTO JjA TPYNObl MEIKNX KPYOHHOK, KOTOpPHE HaBEPHAKA
OTHOCATCS K ORHOMY M TOMY sKe BHAY. A
~ 3HaueHHA YAEIbHOTO Beca AParoleHENX KaMHed IPHBe/eHH B Ta0-
nune B gactm 1V, ‘
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. Mepex TeM Kak HOKOHIHTE ¢ BOTPOCOM 06 yjeabHOM Bece, paccMoT-
PEM COOTHOIIEHEE MEKTY YASMbHEIM BeCOM ¥ TPeJIOMIAIOMmei cmoco6-
'HOCTHIO TAABHHX JPATONEHHHX KamHel. Bropas koHCTaHTA UOHH-
MaeTcsa Kak cpefiHee apumermiecKoe m3 Tpex TIABHHIX IOKa3arelel

1 .
IpeIOMJICHHS JIByOCHOTO KaMHsA —3-(oc—|-(3+v), YTO COOTBETCTBYET

”
3 (20 &) 17 OXHOOCHOTO KAMHSA MM IPOCTO NOKABATENI0 MPEOMITe-

Bus a8 m3oTponnoro Kamusa. Ha pure. 76 morasana 3aBUCHMOCTH MEK-~
Ay 9THMH JBYMS KOHCTAHTAMH (ISl TJABHHX JPATONEHHHX KaMHei.
Ilo ropusoHTanbHON OCH JAHO CBETONPENOMJEHHE, & HO BEPTHKAIb-
HoOlt — yneasHEH Bec. Kaskpas TOYKA IOKAsHBaeT, TaKAM ofpasoM,
‘BHAYEHHS JBYX KOHCTAHT JUIA COOTBOTCTBYIOIIHX BHJ(OB KaMHeM.

Xopolio BAAHO, 9TO MHOIHE TOYKH JeKAT HA IPAMO JINHUNA MK
OKO0JI0 Hee; WHAadYe FOBOPHA, JUIA COOTBETCTBYIIIUX KaMHeH COOTHOIIe~
HAe MKy CBETOIPEeNOMICHNOM M YAeJALHLIM BeCOM IOYTH HMOCTOSB-
Hoe. CymiecTByerT TpH HCKIOYEHWS B3 BTOH HPOCTOR 3aBHCHMOCTH:
alMa3, y/AeIbHHIH BeC KOTOPOro CPABHATENLHO HHA30K /I €ro IPeioM-
Jasiome# cnocoGHOCTH; aHAPAANT, AJMA KOTOPOro AAaHHOE COOTHOIEeHHE
OTRJIOHAETCA B Ty jKe CTOPOHY, XOTA H He TAK CHIBHO; TONAa3, yEeNAb-
HEIl Bec KOTOPOTo, HANPOTHB, BHIIEe, 4eM MOKHO OBLIO OH OKHAATH
1o ero mpeaomiAomei cnocobaoctd. To, 4ro IWHeHEasA 3aBUCHMOCTD,
noxazaEHAA ‘Ha JUATpaMMe, COJEP/KAT HEKOTOpHE OTKIOHEHHS, He
YAMBHTENBHO: W3BECTHO, YTO IPOCTOH BAKOH O CBASH MEKIY IOKa3are-
jleM ITIpeloOMJIEHHA ¥ IUIOTHOCTHIO, HIpemnoenHnid [aamcromom u
Teitnom * pia skmpKOCTell, He BHINOJHAETCA JJIA TBEPALIX BeIIECTH.

10
Hpyrae
$u3AIecKIe
CBOICTBA

a. Tsepaocts u cnaitHOCTB

TreprocTs KaMESA — DTO CONPOTHBIEHHAE, KOTOPOE OKA3HIBAET €ro
IOBEPXHOCTh IIPH HONHTKe HOMAPANATh € APYTUM KaMHEM WA WHEIM
TpeAMeTOM; TBEPHOCThH IpeficTaBigerT coboll Mepy CBASHOCTH aTOMHOI
‘CTPYKTYDH BemecTBa. Kammiii ofiajaredsb aIMa3HOTO NEPCTHA 3HA-

i . H. Gladstone, T. P. Dale. Researches on the refraction, disp‘er’sidn,
and sensitiveness of liquids, Phil. Trans. Roy. Soc., 1864, vol, 153, p. "337,
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k3

€T, UTO. a/IMa3 JIerKo LapanaeT oKoHHOe crexxo. Ecin MH cramém mpo-
GoBars Apyrme KparoNeHHHe KAaMHH, TO o0HAPY/KHTCHA, TG ¥ OHE
HapamaiT CTeKyI0, HO He TaK JEerKo, a eclH MPOJ0IKATh 9TOT DKCIe PH-
MEHT, MHL YCTAHOBUM, 9YTO TONA3 IapamnaeT OKOHHOe CTeKJIO, HO Ha
CaMoM Tomnase OCTABJsET L{APAaIMHEL KOPYH, KOTOPHIl B CBOIO odYepenb
noamaeTca BCeCHIbHOMY anmasy. CiegoBaTelbHO, CYIECTBYIOT 3Ha-
quTeNbHEe PA3IMINSA B CIOCOGHOCTH JPATONEHHHX KaMHeH HpOTHBO-
CTOATH UBHOCY, alpasum, T. e. KAMHH, Kak oGHYHO TOBODAT, PAdIIN-
9al0TCA MO0 TBEPHOCTH. UT06H ympOCTUTH cloco6 BHpasKeHHA HTOrO
cBoiicrBa, MuHepamor @pugpmx Mooc paspaGoran B Hadame mpom-
J0r0 BeKA CAEeNYIIIYI0 YCIOBHYIO IIKATy, KOTOPasA MHPOKO yIoTpel-
JAETCA. JI0 CHX IOD:

Ilixana TBepgocra (mkaxa Mooca)

1. Taavr, 3. Ramnmmr. 5. Anartar. , 7. Keapm, 9. Hopynx.
. Tunc, 4. @awopnr, 6. Ilonesoit mmar. 8. Tonas. 10. Axnmas.

J A IpaKTHIECKUX Ieneil MOME3HO BAMOMHUTH, 9TO HOTOTh oCTaR-
JfeT NAapanvwHy Ha runce ¥ (oiee MATKMX BEMECTBAX M 9T0 OGLITHO®
OKOHHOE CTeHJIO HEMHOIO MATYe IIOJIEBOTO IIHATA, TOINA KAaK CTAJBHOO
Je3BHe. HO}KA HEMHOTO TBeD;Ke IOJeBOr0 INNara, HPHOIMKAACH 1o
TBEPIOCTA K KBapLy, W JerKo mapanaeT cTekdo. IlockoasKy pasimd-
HH@ BAJH JPAaroleHHEIX KaMHe#l MMelT 10 MeHbINeH Mepe TaKylo ;Ke
TBEPAOCTD, KAK W KBApPI, ¥X JEI'KO OTIHYHTL OT BHENIHE HA HEX I0X0-
AEX MATKAX CTERIAHHBIX W3AENHMA ¢ HOMOMb0 HANMIBHAKA; 70 TOTO
Kak BBeIH B yHoTpeGjeHme pepakToMeTp, 5TO 6B IPAKTHICCKA
eJINHCTBEHHEIA B I0BEIHPHOM JleJie Coco6 MPOBEPKHE IPAHEHKX KaMHE.

Tosopsa, 4r0 KaMeHb MMeeT TBEDHOCTb 7, MK IOZPA3YyMEBAEM, UTO
OH He Ilapamaer KBapI, a KBapI He Iapamaer ero. Homep mo mxaxe
TBEP/IOCTH YKA3LIBAET TOJBKO Ha TMOPAJOK B PACHPE/Ie]eHHA 1O TBEP-
JOCTH, HO He HMEET KaKOro-Tu(0 KOJMYECTBEHHOTO 3HAUEHHSA. DT
Ba;KHO YUHTHIBATH, TAK KaK 3JeCh 4acTo jonycKawoT omubky. Hensss,
HampmMep, cauTarh, 970 anmas (10) BaBoe TBep:we amarmta (D) mWam
4TO0 TBEPAOCTh Tomasa ¥ mmmHenn (8) coctasiaser 80% TeepmocTm a-
Maza. B jelicTBATENLHOCTH WHTEPBAI MEKAY aIMa3oM H KOPYHIOM °
ropasjio Goible, 4eM MEKAY KOPYHAOM H TAABKOM — CAMEIM MATKIA
u3 MuHepanoB. IlpoMeKyTouHBIe CTeIEHH TBEPIOCTH ~BHPAKAIOTCA

. . 1
B Buje, apobefi. Taxr, umeno 85, oTHoCAmEecs E xpu30GePHILTY, 03-

Ha9aer, 4To OH IlapanaeT TOIa3 IPUMEPHO TaK jKe, KaK caM MapamaeTcs
KopynaoMm. I'panaT nmpon HeCKOJBbKO TBep:Ke KBapua (7) m HeCKOIbKO

1
maArde Gepmiia (7<), moaromy ero TBepHoCTb 0603HaUaeTCA Kak Tz -

Beaeacteme ocoGennocTeli IpaBHibHON aTOMHOM CTPYKRTYPH, Xa-
PAKTEpHOH [JA BCeX KPHCTANINYECKUX BEMeECTB, TBEPHOCTb OXHOIO
M TOrO ;K€ KaMHA MOskeT OHTH Pas3AmYHON B DASHBIX HANPABIEHHSX.
Doapmmym pasiamuneM TBePROCTH B PA3HBIX HAIPABICHUAX cpenu apy-

5 ™ 1860
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THX MHEEPAJIOB BHIENAETCA KHAHUT: TBOPLOCTH waMeHAETCA Y Hero
or 5 10 7, W B OJHAX HAUNPABICHAAX obpasen napanaeTcs HOMOM, & B
npyrux Her. OpHaKo fyuisi GONBNIMHECTBA BEMECTB BIOT HHTEPBAX Ha-
CTOJIbKO MAal, 9TO OOHYHEIMA cHoco0aME 00HADY/MHTH Dasiudine He
yaaercs.

IOBesmpH yCTAHOBHIH, 9T0 00Pasbl OfEAX ¥ TeX O MHHEDAJIOoB,
HOyYeHHHE U3 PAsHX MECT, OTAMYAOTCA JPYT OT APYra uo CILOYKHO-
€TH IPOIecca OTPAHKH M IOJAPOBKH. Tak, o6 anmasax ¢ Hammvan-
raga u #3 Hoeoro I0msoro Ysanca TOBOPAT, UTO OHH CyIecTBeHHO
Tpepsxe anmaszos u3 JOmofl AQpuKku I M3 APYrUX MECT I qT0 IpH HX
orpaHKe BOSHEKAKT M3BECTHEI® TPYAHOCTH. VcragosieHo Taxike, ITO
meiroHCKEe CamQEPH TBEDKE, I6M py0uHH, a KalIMAPCKHA® candu-
psi — Marde. XorTA TBEPAOCTh, KAK M Jpyrue JusugecKme Xapaxre-
PECTAKHE, MOKET MEHATHCSA OT KPHCTAlIa K KPACTALLY AasKe OJHOTO
# TOTO Ke MEHepaJbHOro Bmaa (bmaropapa M3MEHEHUIO XAMHIECKOTO
CoCTaBa BCICACTBUE M30MOPPHOrO 3aMeIEeHHA OJHOro dJIeMeHTa Apy-
TEM), 5TO Te 0GbsCHAeT PasIHImii, oGHADY/KEHARIX 0BEIAPAMH. 3eCh
HAKJaJ[HBaeTcs Apyroe CBOMCTBO, KOTOPOE MOKHO Ha3BaTh HOPOTHO-
¢THI0, Wan BsizKocThi0. OHO BO3HHKAET B Pe3yJIbTATe NBOMHAKOBAHMS,
KOTOpOe HMHOTA HMeeT HOIHCHHTETUYECKHA XapaKTep, W B Pe3yib-
Tare JPYTEX HAPYIIeHHA HENPEPHBHOCTH BHYTpeHHEH CTPYKTYDHI:
JIBORHAKOBAHEE B AJIMAa3e, KOTOPOE JacTo TPYAHO PACIO3HAT, MO’KeT
CILYsKHTH IPUIHHOM TOTO, YTO I OTPAHKA PA3HBIX ramuei Tpebyercs
8aTpaTATh pasHHA 00beM paGOTHL Takoe ke o0BACHEHNE NPHTONHO
Ui ciIydas pyOmHAa m cangupa.

JI;s m3MepEeHHES TBEDHOCTH MEHEDANOB /NAlNCh TONKITKA TpHMe-
HETH DA3JMYHEe METONH, OCHOBAHHHE HA COIPOTABIGHM KamHe#
LAPANANEIO, ACTHPAHEIO, CBEPIEHNIO, NPOKATHBANMIO 1 nedopManun
gosepxHoctd. ['naBHas 0COBEHHOCTh HTHX IONHTOK — OYeHH IJI0X00
coBmazieHme peayibraroB. OdeBHIHEIA BHBOJL COCTOHT B TOM, €10 pC-
8yABTATH PA3HEIX METOZ|0B HECOIIOCTABAME M 1TTO CIeIIeHAe B MUHe-
panax ABJIsAETCA IPe3BETANHO CIOMKHBEIM CBOMCTBOM.

XoTs yeraHOBIEHA® TBEPJOCTH MAll0 MOMOTaer Ipa OIIpeeICHIR
IPArOMeHHOT0 KAMHA, CaMa 9Ta XapaKTepUCTAKA OICHL Ba;KHA JIA
KaMHA B YKPATICHAAX, HOCKOJbKY MMEHHO OT TBEPROCTH 3BUCHT (0% &
TOBEYHOCTH €r0 MOAWpPOBKH X Girecka. OGHIHAA MBLIL — 3TO B OCHOB-
HoM MeJbUAiilIie YACTHIE KBAapUa, MOITOMY TBepPAOCTH /[ParoneHuoro
KaMHA JOJGKHA GHITH He MEHBIIE 7. CrexJIgHEHE IACTH HMEIT TBep-
HOCTH TOJBKO HEMHOIO BHINIE 5, B TO3TOMY, KaK IIOKA3HBAET OLHIT, HX
HOJUPOBKA BHIEPYRUBAET BCENO HECKOIBKO HEJEIB TDOCTOAHHOR HOC-
KW, He TOBOPA yiKe 0 Pa3pyIIATeNbHOM JAeHCTBEM HA MX IOBEPXHOCTH
BpeNHHX NpHMecedi B BO3ZyXe.
~ JleunTaEme Ha TBepPHOCTH BIIOJHE MOAXONUT A TOTO, TTO0H 0TI~
anTh KBapm ¥ 6Gollee TBeDHe APATONEHHEe KAMHM OT HX CTERIAHHHX
AMETATHHA, TOCKONBKY HOCJTeJHAe Jerxo IOAioTCs [eHiCTBHIO Ha-

‘marbEAKA. OCOOeEHO moTe3HO Takoe MCIHTAHEe B CIyIae alMasd,
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HOTOMY W9TO OH, 6yAyY# ropasao TBep:ke JOOOTO JAPYTroro AparomeH-
HOTO KaMHS, OCTAaBIAeT Ha CTEKIe apanuHy 3HAUATEIbHO Golee ray-
GOKYI0, TeM 9TO MOMKHO cAelaTs pyOmHOM mam candmpoMm. :

VcouTasme Ha TBeplOCTh HENb3 DPEKOMEHAOBATH A obmero
DpUMEHeHNUsI, TAK KaK CYIeCTBYeT OUeBUAHLIA PHCK HOBDEJUTh Ka-
Menb. KCAn KaMeHb 3aKJ09eH B OHNPaBy, KeJaTeIbHO €ro BHEHYTH
OTTYAAa H IPOBECTH HCIHTAHEEe H& 060Ke KaMHA, MOCKOJIBKY IONapa-
HAFHOe MECTO MOJKHO B HTOM CIy9ae MOJHOCTHIO 3aKPHTH, CHOBA BCTa~
BHB KaMeHb B ompasy. Bce IATHHIIKA HAfO CTEPETh, 4TOOH yOeaUTE=
¢s1, 9TO OHH HE CBA3AaHH C IOMAjaHWeM IIOPOMKA afpasmpa,Tak Kak,
€CIIM 7Ba BEMeCTBA MMEIOT IPHMEPHO OJWHAKOBYI TBEDJOCTH, TaCTO
BO3HEMKAeT ImyTammna. Ecim mo Toif miu mHoll mpuumHe Tpebyerca
ONpEIedMTh TBEDPAOCTh TI'PDAHEHOr0 KaMHs, Jy4me HOMHTATHCA IO-
mapanarh yrioM 3TOTO KaMHA KaKyo-HmOyAb MIaCTHEKY, a He Iapa-
IaTh KaMeHb OCTPHEM, IOCKOIBKY B IePBOM ¢JIy4ae ONacHOCTH HOBpe-
IOHTH KaMeHb MeHee BeposTHA. I yxoGCTB2 MCHEITAHHA MHHEPAIOB
Ha TBePROCTb IPHMEHAKT TAK HASHBaeMsle STAJNOHHEE OCTPHA, B KO-
TOPHIX KYCOUKM MATepUaia ¢ H3BeCTHOH TBEPAOCTHI0 BCTABIEHH B
HeGoJNbIIAe AePIKATENN; 0 YKA3aHHEKM y;Ke IPIYANAM IPUMEHATh HX
A TpaHeHHX KaMHeHl Ype3BHYaWHO HeKeJaTelbHO, & €CliE 3T0 He-
u30e;KH0, TO HANO IPOABIATH BEIUYAHIIYI0 OCTOPOKHOCTB.

TBeproCTh IparoleHHLX KaMHel npusesieHa B Tabaume B gacra 1V,

CBA3s MeKAY aTOMaMd, BXOQAMUME B HEKOTODHE KpPHCTAJIHIe-
CKEe CTPYKTYDH, TAKOBA, YTO B ONpe/leIeHAHX HANPABICHAAX CHel-
JGHAe OKA3HBAETCA OYeHD CIA0RM, TOT/Aa KaK BO BCEX APYTHX — 3Ha~
9UTeILHLM; HHHMO CIOBaMH, JasKe OYEHD TBepjble MEHEDAIRl MOIYT
JeTKO PacKaJLIBAThCA IO INIOCKOCTAM cmaiimocrn. M meficTBUTETBbHO,
3TO CBOWETBO XapPaKTePHO IJA MHOTMX MEHEPAJIOB, CHILHO Pa3iImdaro-
muxcs no teeppoctda. Caopa, KoTopas mpefcraBiser coboil ogens
MATKAH MuHEpax (ee TBEpHOCTh OKOMO 2), Jerko pacmeniserca Ha
IIACTHHKA TOHBING JmcTa Gymarm. AaMas, CaMHil TBepHbId H3 MUHE-
PalioB, MOKET PACKAJKBATHCA B UETHIPEX HAUPABICHUAX Tapaleis-
HO rPaHsM TPaBAIBHOTO OKTA3Pa; 9TO CBOHCTBO HCIOIL3YETCs B I0BE~
JIWPHOM JeNle A NPHAANHS KaMHI0 HYKHOH (JOPME Iepej OTpaHKoii,
B pesyJbTaTe Uero HKOHOMATCH MHOTO TPyHa. UpesBHUaiiHO Xapax-
TepHOE CBOWCTBO TONA3a — TO TA JETKOCTh, ¢ KOTOPOX OH pacKaik-
BaeTcA TOJ MPAMHM YrioM K BepPTHKANbHON KpPHCTaLIOrpadmieckoi
oca. Ilnarmormas mMeer Ba HampaBIeHUA CHAMHOCTH, DACIONOKEH-
HEIG DOYTH IIOJ HPAMHM YILJIOM APYr K APYTY, a CHOAYMEH Jerxo
PACKANHBAeTCA B [BYX HAOPABIEHUAX, YTOI MEHIY KOTOPHME CO-
crasiager okono 87°. Kak y:ke oTMewasoch BEIIe, Giaropaps ABje-
HHX  TOJMCHHTETHISCKOTO [ABOMHAKOBAHHUA KPHCTANIH HEKOTOPHX
APATONEHHEX KaMHeit (XOpOIIo M3BECTHEIA IpUMep — KOPYHJ) AMEIOT
INIOCKOCTH OTHEJILHOCTH., OTO CBOMCTBO OTIWYaeTcA OT cHANHOCTH
TeM, 9TO PACKOJM BO3MOMEH TONBKO IO IIOCKOCTAM, pasfellAiomiuM
CHBOMHAKOBAHHEE ILIACTAHKH,

5%
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B wactn IV mpusejen cOMcOX [ParoNeHHHX KaMHell, XapaKTeps-
3YOMEXCA HAIWIHEM. TUIOCKOCTeH cHaimocTy MM OTHEILHOCTH. .

CirepyeT MOMHHTH, 4T0 BCe KaMHM Gojee miIH MeHee XPYyIKRH I pac-
RaJIBIBAIOTCA IPH JOCTATOUYHO CHIBHOM yjape; HO HeNPaBHJIbHYIO IO
BEPXHOCTH M3JIOMA, HMEONYI0 OGHIHO PaKOBHCTHIA 06IMK, HeJIb3A
cOyTaTh ¢ XOPOMO BHPA/KEHHON HOBEPXHOCTHIO packoia II0 cmaftHo-
cri. CoaifHoCTh BO BCEX YIOMAHYTHX 3[eCh BEAAX KaMHEH ob0HapyKA-
BAeTCH ¢ PA3JUIHON JerKocThI0. UTOOH PacKOIOTE AIMa3, TpeGyroTes
3HAYUTE]IbHHE YCHINs, 0 YeM, B CYMHOCTH, MOJKHO CY[UTh IO TOMY,
uTo B JABHEE BpeMeHA Ha/(e/KHHIM HCOHTAHWEM AJIA BRIENCHHA CaMOTo
TBepIOT0 W3 JPATOLEHHHIX KAMHe#l CYHMTajxoCh ero COIPOTHBIEHUS
ynapy Mosorka. C Apyroi CTOPOHEI, TOIA3 PACKAJIHBACTCA TAK JEIKO,
4T0, €CAM IOCTYIaTh UM IO TBEPAOMY LIPeAMeTy, B KaMHe HAIMHAIOT
BOSHEKATH (HepbAy 3apokjaiomuxces Tpemuu. Hymanmr — mpexpac-
Hasg CHpeHeBasd DAasHOBHAHOCTb CHOOXYMeHA — TaR JIErKO pacKallbl-
BaeTesl MO CHAHOCTH, WTO NP ero OrpaHke Hafo OPOABIATH. 0CTO-
POIRHOCTb. DBRIA3 TAK/Ke OTHOCHTCA K TeM JIPATOLEHHEIM KaMHAM,
OrpaHKA KOTODHX OYEHb 3aTpy/AHEHA CHIBHHIM PasBUTHEM coai-
HOCTH. .

6. DieKTpHUecKme CBOiicTBA M JIIOMUHECHEHUHS

Onpepesiennas OPHEHTHPOBRA BHYTPEHHed CTPYRTYPH KpPHCTAL
0B 00yCIOBIMBACT BO MHOTHX CHyJaAX TaKHe ocoBeHHOCTH, KOTODLIe
BAaBUCAT OT HAIPABIEHHA W MOTYT OHTh OGHAPY/KEHL MO IEKTpUTIe-
CKIM CBoOHeTBaM. ECam Harperh KpHMCTAZI TypMaimHa, of Ipmobpe-
TAeT IEKTPUIECKIH 3aPS/, & TOCKOIbKY OH ABIAETCH TP ITOM M ILIO-
XUM IPOBOZHUKOM, TO HA 060MX ero KOHMAX BOZHUKAIOT CTATHICCKUE
3apsAABl IPOTHBOLOJOKHOTO 3HAKA, KOTOPHE COXPAHAIOTCA, XOTA I
HSMEHEB 3HAK, mocie oCTHBaHEA. Ecim moMecTHTh KPUCTALIBL TYP-
MAJMEA B SAIWK ¢ BEYTPEHHENM OCBEIeHMeM, OHH TaM Gyayr Harpe-
BaTHCS W IPATATHBATL K cefe GonbIIoe KOIUIECTBO TOHKOM MHIN W3
okpy/Raiomero Bosayxa. Tomas ofNamaeT TAKHMHE jKe CBOHCTBAM:,
Ho B MeHbpHIel cremenu. Ecam HarpesaTh KPHCTAII KBapua, B HEM
TarKe MOABIAIOTCSA HA PAasHHIX KOHIAX BOWHOH OCH CTATHICCKHE 3a-
PRIEL IPOTHBONOIOKHOTO 3HAKA, HO HHOI/IA DTO ABICHHE MACKADYETCH
ABOAHEKOBAHUEM. OJEKTPHYCCKHEE BapAMBl MOKHO o0HAPYRHUTD H B
TPAHEHHX KAMHAAX., JTO CBOWCTBO HABHBACTCA MHPODICKTPHICCTBOM
(or rpedeckoro ciosa TP — OT'OHE).

HawuGomee yroGHbii MeTof, MOBBOJIAIONUI YCTAHOBATE, npuolbpex
A¥ KaMeHb moCTe IHATPeBAHNUA CTATHYECKHE 3apsaje, paspaGoranm
Kysrarom. opomox, cocrogmuii #3 CMeCH CBEHIIOBOIO CypHKa | CEPLI,
HOMEIIAIOT B YCTPOICTBO THNA KY3HEYHHIX MEXOB ¥ HAIPaBJIAIT CTPYIO
BO3LYyXa C STEM LHOPOIIKOM epe3 CHTO HA ONUH KOHEI| KaMHs. Baaro-
[ApA BOSHAKAIMEMY HpH DTOM TPEHHI0 YACTHI(H NOPOINKA JJIEKTPH-
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3YI0TCA — CYPHK HOJOKATENBHO, & Cepa OTPHNATEeNbHO — M IPHTSA-
TUBAIOTCA K 3apAfaM IPOTHBOLOJIOKHOTO SHAKA; COOTBETCTBYIOMHE
4acTH KaMHA MOKHO PAa3IMIATh [0 NBeTy HPWIHNIIeH K HAM NELIH.
Tlopommox xosKeH OHTH CyXuM, HHATe MOKeT OpoN30fiTH XHEMHAYECKAA
peaknus, Befymasa K 06pasoBauuio Cynbuja CBAHNA, KOTOPHIT MO~
O y3HATh 10 YepHOi oxpacke. Ilpemmararcsa m Apyroi cmocol, mpm
KOTOPOM JJA OTPHIATONBHOTO 2JIEMEHTA HCLIOJNb3yeTcs cepa, OKpa-
HIeHHAsg KapMHHOM B KDACHEIA IBeT, a JUIA IOJOKUTEIBHOT0 — Kel-
THH JHKOMOAmIA (UBLIBINA INIAYHA).

Ecnu anma3, ToOA3 WIM TYyPMAJIMA HOTEPeTh KYCKOM TKAaHW, TO
B pe3yIbTaTeé TPEHUs IOABIAETCA CTATHIGCKHM 37eKTpHYecKHil - 3a~
pA, NOCTATOYHBIA AJA TOTO, ITO0H NPATATHBATE MEIRHE KIOUKM oy-
Marm; 3apap GyfeT HoIoKUTeTbHHM. FECin Tak jke HOCTYNHTh C SHTa-
peM, BOZHUKHET 3HAUHTENbHBHII orpumarenpHuii 3apsax. CsolicTBo AH-
TapA BIEKTPH30BATHCA B Pe3ylibTaTe TPEHAA O TKaHb 6LLI0 M3BECTHO
XaBHO: Behb MMEHHO OT IPeYeCKOro Ha3BaHWA AHTAPA — flextpov —
IPOMBOILIO HAIIE CIO0BO (IICKTPHICCTBOY. ,

X OTfi DIEKTPHYSCKHNE XAPAKTEPHCTHKH IPEACTaBIANT 3HATHTEIH-
HEll WHTepec A MCCaefoBaTels, ocobenHo Giarogapa TOMY UTO OHH
TONTBEP/KNAIOT HEKOTOPHS IPEANOJIOMEeHAsl 0 KpHCTajLIorpagmae- -
CKOI CHMMeTPUH PAfa APArOIeHHHX KaMHe#, 5TH XapaKTePHCTAKA He
HME0T GOTBIIOTe IPAKTHYECKOTO 3HAYCHEA /A PA3IMIeHHEs KaMHeH,
MOCKOIBKY OTH CBOWCTBA IPOABJIAIOTCA B HEMHOTMX MHHEpaJlax M HX
TPYAHO MCCIEN0BATH .

Hexoropste ApaToleHHbe KAMHEN, KaK I MHOTHE ApPYTHe Bemecisa,
001aal0T 3aMeUaTeIsHEM CBOMCTBOM HCIYCKaTh B OTBET HA BO30YH-
japomee TeiicTBAe MANAOMUX HA HEX Jyded Apyrue Jydd, KOTOPHE
OTIIMYAMTCA [0 JJIMHE BOJHHL OT mepBHX. Eciad mcuyckaeMsle JyTd
JekaT B Ipejieax BEMMOIO CHEKTpa, a Boz0y:xjaiomue AX JyIu Ha-
XOJISITCS BHE TOTO MHTEPBAJA, TO 3TO ABJICHNE N3BECTHO KAK AOMUHEC-
yenyus; OHO EMEeT DA3IMYHKe HA3BAHHA B COOTBETCTBHH C Pasimi-
HEIMH CBOMMHE 0COOEHHOCTAMH. .

Fean BemecTBO HAU@HAET CBETHTHCA IIOJ IGHCTBIEM TEMIOBLIX Jy--
weli, Je;KAMEX FAJBIIe KPAcHOro KOHIQA BHAUMOTO CIIEKTPA, TaKoe
sBJICHUE HA3LIBAETCH MEPMOAIOMUNHECYeHYuell, & eCIH HarpeB IPOHC-
XOZWT B Pe3ylbTaTe TPeHmA — mpubosiomunecyenyuell. BembIIKg,
BO3HMKAIONIE IPH TPOHAN ABYX KpeMHedl Apyr o Apyra, CIy:raT HpH-
MepoM mocienHero agdexra. Hassanme «TePMOTIOMHHECIEHIUA) IPO=
HCXOJIT OT Tpedeckoro cioa Oipun (Temio), «rpubOTOMAHECIeE-
ISy — OT T'PeuecKoro ciaoBa TPifos (Tpemme).

1 37ech aBTOP ABHO 3a0dY/KAAETCA; IMHE30INEKTPHILCKIS cBoilcTBa MHHeEpa-
J10B HIHPOKO MCIOIL3YIOTCA B PafiMOTeXHUKE. OcobGennao Goapmoe 3HaYeHHe MPHU-:
ofpen nbe3oKBapl. MoHOKpHCTaIbHLIE, Hec[[BOWHHKOBAHEHbEe KPACTAJIB KBapOa
n06HIBAIOTCA B OUeHb GOJBIIAX KOJIMIeCTBAX B TMPHPOJle H CHHTe3MPYIOTCA Ha
MHOTHX CHeUaIE3HPOBAHHLIX 3aBofaX. CTOMMOCTH Hhe30KEapUa MHOIrO BLIIIC
CTONMOCTH IOBEJHpHOro Kpapma.— Ilpux. ped. .
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Kora BosbysuieEne BH3BAHO JIyJaMd, Je:KamuMA 33 $uoneTOBHIM
KOHI{OM BHMMOTO CIEKTPA, M CBEICHHe HPOHUCXOMET TOIBKO OXHOBpE-
MeHHO ¢ Bo30y:KjeHWeM, ABIICHUE HASHBAETCHA garoopecyenyueti, a
eClIH CBEUCHHE IPOAOIKAETCA BHAYATEAbHO BpeMsA IIOC]e Iperpalre-
mEs Bo3Gy:matomero jeficTBua — ocPopecyenyuel. (910 sABNEHH®
oraddaercs oT cBedeHmA ¢ocopa B TeMHOTe, KOTOPOe BOSHEKACT B
pesyibTaTe Me[ICHHOTO OKHCIeHHA BEIEeCTBA.)

Mocdopectennusi y APAromeHHHX KaMHEHd BCTPETAETCA PEAKO.
Miorie aaMassl CBETATCA B TEMHOTE IOCJIe Ipe0HBanus Ha CONHETHOM
cBeTy; KaK aiMas, TaK M KyHIET $ocopecnupyioT IOoCIe OCBOMEHIA
yaBTPadHONeTOBHME IyJaMi, B TOM YUCHIe H TAKEME KOPOTKOBOIHO-
BLIMH, KAk oMamanud pagmsa. MoxHO OTMeTHTH, ITO IPH CXOIHOM
BosGy:KIeHnn crekno He docdopecnmpyer H, KpoMe TOro, OHO He-
IIPOSPAYHO 7 PEHTIEHOBCKAX JIydUedl; ¢ APYTOH - CTOPOHH, aliMa3
IpoIyCKaer 5TH JIyYHM W, TAKEM 00pasoM, ero MOXHO OTIHINTEL OT
CTeRISHABX DOJIENOK ¢ HOMONBI0 PEHTTeHOCKONHM.

Cap ko I'epiesb OTKPBUI (II00PECISHIHIO B 1845 r. B x0fe MC-
ClIe0BAHMA PACTBOPA CEPHOKHUCIOr0 XUHHWHA, OJBAKO ofpAcCHeHAS
HTOMY 3aMeIaTeIbHOMY SIBICHHIO /1all B 1852 r. cop Jx. I'. Croxce B pe-
3yabTaTe MAETAIBHOIO MBYYEHHs JIIOMUHECHHDYMOMHAX MHHEPaIOB:
¢amoopaTa, OTYHATA, ANATATA, APATOHHTA, xpusobepmiia, KHAHATA
B Tomasa, a TAKKe DA3INIHHX OPTaHMYECKAX BEMeECTB, BKIOTad
copaoxmcasil xuima. Yimenno Croke BIepBHe BBEX TEPMUH «pmoopec-
yeunusay. O mmcam: «f pemmics momo6paTh JJIA BTOTO ABICHHSA
Kaxoe-HEGyY/b HOBOE HA3BaHue I cofmpaioch HasBaTh ero QJoopecred-
1meli — 0T CI0Ba ¢(II0OPETY, IO AHAJOTHA € TEPMUHOM OnNALecyer-
YU, KOTOPHIL TAKsKe ABIAETCS NPOU3BOAHAIM OT HASBAHNA MUHEDAJIa).

[aa m3ydenns (AioopecHeHInn Croxe HCOONB30BAT METOJ, KOTO-
pHiii E3BECTEH Teleph KaK MeTOJ CKPemeHHHX ceeroduabTpoB. OGHY-
HHIH CBET MPONYCKAETCs depe3 CHHHA CBETOPHILTD (mampmmep, gepes
 COCYH, COfeP/Kal{iil HACHINEHHK pacTBOP cyiandpata Mefd) ® HC-
I0(b3YeTCA MOTOM /I OCBEMEHHAs KPHCTAJLIA, PA3MEMEHHOro Ha Yep-
moyM dorme. Ecam cMOTpOTH Wepes KPacHHH CBETOPUIBTP, JETKO MOKHO
3aMETHTH KpacHOe CBedeHHe (II00pecHHpyIomero MEHepasia.

Jlyame Bcero ¢aoopecieHnus TPOABIACTCA MO meiicTBEeM JIydeil
¢ JIHHOA BOJHH TOJNbLKO HEMHOro Gojee KODOTKOH, 9eM y BHJAMELX
QEOTeTOBIX TyUedl, a CaMulil JIYYMHAH UX HCTOTHUK — CIOOKTD, U31y-
‘gaeMEI pPAaCKANEHHHIME LAPAMH PTYTH. ITOT CHEKTDP CONEPKHUT He-
CKOBKQ UeTKAX JIMHMEMA, a HMEHHO: Ay0ier B jKeNTOM IBere (5791
1 5770 A), oppy nunmo B 3emenoM (5461 A) u e TAEAN B GEOIETOBOM
(4358, 4047 A) (Bce oHM OTHOCATCA K BHIMMOMY CUEKTPY), & Tarke
geTkylo Jmamio (3650 A) Ha camoif TpaHHIle BHIUMOCTE ¥ TPH JAHHH
‘¢ KopoTKOM mmumHoi BodEm (3341, 3132, 3125 A). ODnoaerosas oKpa-
cKa CBeTa DPTYTHHX JaMI, KOTODPHEe HAPAXY C HEOHOBHIMH JIaMUOaMHK
‘MIFPOKO MCHOIE3YIOTCA B Halle BpeMs AJA JeKOPaTHBHOro OCBemeHnd,
npecTaBiIseT coGoit addeKT BOaNeHCTBAA YOTKEX BHIUMLIX JIMHHA HA



10. Hpyeue dusuneckue ceolicméa 135

gamyd raasa. IToCKOABKY STOT CHABREIE CBeT He MO3BOIACT YBHXETH
OpoHE3BOIUMYI0 EM (II00PeCHeHna0, HeoOX0AMO KAK-TO OTCeYb HTH
ayua. K caacTeio, mMeercs ofnE N3 BAJOB TEMHOIO CTCKJA, H3BECTHRIA
rak cserodmabTp Byna, KoTopEA HoriIomaeT IPAKTATIECKA BECh BHIM-
MEI# CIeKTp, CBOGOIHO TponycKas yabrpaduonerosue ayqd. [losromy
B AMOKe, COREP:RAmEM PryTEYIO JaMIy, AeJaeTcsa OKHO, KOTOpoe 3a-
KPHBAETCA KYCKOM TEMHOTO CTEeRJa, H 3TOT AMHUE HOMENaloT B Cue«
NUAIBHYIO TEMHYI0 KOMHATY, Ky/Ja HONajange 0GLITHOTO CBETa MOKeT
65T HeKJI0YeHo. Horga JayMma BIIOYEHA, B OKOHIKe He OymeT BHYEro
BHUIHO, IIOKA B [0JIe YIbTPadHoIeTOBHX Jydell He moABHATCA Qaropec-
HEpYIOIee BemecTBo, KOTopoe Gy/ieT CBeTHTLCA JyIaMU XapPAKTepHOro
AU HEro IBera, o6pasyomerocs, Kak I B cay4ae BeTa, 00ycIoBieH-
HOTO TOIIOmMeHHeM, B Pe3yibTare CJIOReHHA PasIHYHHEX HCHYCKae-
MEIX Jyueir mpumoil sactm cmektpa. Mcciaemosamme moKasano, 4to
peaKIuA Pa3dHYHHX BemeCTB Ha YIBTPaQHoIeTOBOS 00MydeHHe Mo-
KT MEHATHCA B 3aBUCHMOCTH OT JUIMHE BOJHH NAJAIONIAX JIydei.
Waayuenne ¢ gerrolt mmmmeit 3650 A o6HYHO 1aeT, KaK IOBOPHIOCH
BHIIe, Hanbosee Haraanasil sdderr. OgaaKro sTOT 3OPEKT MOKET OKa~
3aThCA He CTOJD MOJe3HbM g QUArHOCTHIECKAX Iesed, KaK pesyilb-
TaT «KOPOTKOBOJNHOBOIO» YILTPadmoreToBoro 00JydeHHA. IJIEKTpH-
qecKkmil pas3pAj B Pa3peKEHHKIX MapiX PTYTH, B3AKJIIOYEHHHX B Koaby
M3 KBapIEBOr0 HJIM CHEIHAJBHOrO CTEKIa, BO30y:KAaeT HM3dyuenue
¢ 04YeHb KOPOTKOM mimHOd Boausl — BmaoTh 7o 1800 A. Boanmasa
9acTh BUIUMOIO CIEKTPA B (oJIee JIEHHOBOIHOBHE YABTPaQHONETOBbE
JAyuYA OOIMOMAITCSA CBerofuIbTpoM E3 ocoforo crexia (Chance
O0X 7), KoTopHil XOPOIIO mPOmycKaeT CHIbHOE H3Ny4eHHe ¢ [JIHHOU
soxEH 2537 A. B namne gpyroro Tana mcnonb3yerca GIioopecnupyio-
mas TpybKa, KOTOpasg IPHE COOTBETCTBYIOmMEM (HILTPe HCHyCKaer
HeIpepHBHLI CHEKTDP OT yabTpadmomeroBeix Iydeit (oxomo 3000 A)
0 BEADMHIX (QmoierToBmx iaygeidl (okoxo 4200 A). He caemyer 3abm-
BaTh, uTO yiAbTpadmoNeToBHEe. Jydd 06Iafal0T HPOHEKAMINEl CIo-
coGHOCTRIO H 9TO HAMO NPAHUMATH MEPH, 9T00H BTH JIVIN He LONaZaln
B FJasa H, B CYI[HOCTH, Ha JI00yI0 9acTh TeJa ZOablIe, 9eM B TedeHUe
ogHo#-IBYX CERYHA. . :

Caenyer DOMHETB, 9T0 (IIOOPECHEHINAI0 HENb3A CIATATH MOCTOAH-
HEIM CBOMCTBOM KaKOro-Iu060 M3 JParoeHHHX KaMHel; fake ¢aioo-
DHT, B KOTOPOM OHA TaK XOPOUIO BHPAa/KeHAa W KOTOPOMY DTO SIBJICHEE
063200 CBOMM HAa3BaHWEM, He Bcerpa obGiamaer 3TmM cBoiictBoM. On-
HaKO HEKOTODHE BUJH [ParoieHHHX KaMHell HeH3MeHHO Xapakrepu-
ayoTced saMerHoit guroopecienuueii. HanpuMep, B ¢IIAHHOBOIHOBHIX)
yIsTpadHOTeTOBHX Jydax py6us m pyOMHOBO-KpacHas INNNHENb, &
TaK/Ke COOTBETCTBYIOI[He CHHTETHIECKHEe MaTepHaxsl 00HAapPYKUBAIOT
OYeHb APKYI0 KPACHYK (NIIOOPECTeHNHI0; KAX YKA3HBANIOCh BHINE, HX
CIIeKTDPHL MOTJOIEHHs] COAeP;HAT HeCKOAbKO JIMHNA B KpacHOH 9acTH
CIeKTpa, CBAZAHHKX ¢ (uuoopecneHnuedl. ¥ MHOTEX ajIMa3oB HabIiwo-
maerca QaoopecneHnua HeGecHo-TOXyGOTO IBeTa, HO OHA MOMKET GHTDH
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u GiegHOM, H 09¢HD APKOI; HEKOTOPEIE .AIMa3H (PIOOPECHAPYIOT FKed-
THIM WX 3eJeHoBaTHIM cseToM. OnHaxo ajiMassl HACTOJBKO HEOJUHA-
KOBH B BTOM OTHOIIGHHH, YTO B KauecTBe CIoco0a HMIeHTHHKANNN
Gpolneit ¢ MHOTOYHCACHHNME AIMa3aMHA OHLIO IpeaJioskeHO X PoTo-
rpagupoBanme. Huske mepedmciieHsl JparomeHHble KaMmHH, Qiioopec-
IEpYoOIHEe B yATPaPHOIETOBHX AydaxX (B cKoOKax Aaercs LBeT BO3-
HEKAMEro CBEYCHMA): KYHOHT (TeJIeCHO-PO30BEHIA), omaik (rosyGoi
W KeNTOBATHIl), Gupiosa (senennii), ¢uroopur (PuoseroBrii), He-
KOTOpHE NUPKOHH (ropum4nsii), mamGypmr (meGecHo-roayGol), He-
KOTODHIE BIJLJIEMATH (sIPKO-3€IIHHIH) M HEKOTOpHe H3yMpyAH (Kpac-
Hei). Kpome Toro, ¢uamoopeciieHDus HpOABIAeTci W Y HEROTOPHX
MeHHHX OpPraHMYeCKHX MarTepmatoB. Hax OxegHbri, Tak B TeMHEBIH
SAHTAPDh M3IY9aeT 3eleH0BAaTO-ToayGoe cHAHHe, 0COOEHHO Ha CBEIKHX
moBepxHoCTAX. HleMIyr, KaK OPUPONHHA, TAK B HCKYCCTBEHHO BLIpa-
MEHHHH, (A00pecHupyeT PASHEIM IIBETOM B BaBHCUMOCTH OT TOI'O, I/[@
FRMJIE YCTPHIB TAHHOTO BHAA; 0COOEHHO HNPHUATHA JJIA ria3 HefecHo-
roxybGas ¢rioopecHeHNus BOCTOYHHX H aBCTPAIMACKHEX IKEMUY;KUH,
HO pasImive B CBeYEHUHN €CTECTBEHHOTO H NCKYCCTBEHHO KYJIHTHBH-
PyeMoro jKeM4yra He[0CTATOYHO I Ieled HMaeHTH(UKAIWM.

HelictBue, OpoM3BOAEMOE «KOPOTKOBOJHOBOWY JaMmioll, 00sITHO
caabee, H Qaroopecnenusa MomeT OHTh mHOro mpera. OpHAKO HeKo-
TOPBI® CAMOIBETH, WHEPTHHC B JJIMHHOBOJIHOBHIX JydJax, (Iioopec-
MEPYIOT B 9TOM CJIyIae 09€Hb CHIBHO; HAIpHMED, OEHUTOUT JaeT SAPKo-
roiryGoe CBedeHHE, M €r0 MOKHO, TAKMM 00pasoM, Jerko OTIMINTH
ot canupa, KoTopHil rHepTeH. becnBerHie cHATeTHIECK e IUITHHEIH,
eiBa 3aMEeTHO CBETAIHECS OPH [IMHHOBOJIHOBOM o0aydeHuu, oGHapy-
JREBAIOT APKO-TOAY0YI0 BN GHOTETOBYI0 QII0OPECIEHIIHIO B KOPOTKO-
BOJIHOBHIX JIy9aX; OKPAIeHHHIS CHHTETWIECKUE INOMHEIN BelyT cebsa
Tar@AM ke 06pasoM, XoTa Ha 3QQeKT GaroopecHeHIny BINAET B 9TOM
caydae coOGCTBeHHBIH NBET KaMHs.

" Ilockoabry yasrpaduoseToBsie JydH COCTABIAIOT GOJBINYIO HOJIO
g pajuanmu ConHIa, BHJ QIOOPECHUPYIOMEro KaMHA HA APKOM COJ-
HEYHOM CBETY IPeAcTaBiaeT coboil aerT cloyKeHns HBETOB, Olpene-
JIeMEX TOTJIOMeHNEeM H XaAPaKTePHOH /I BTOro KaMHA (oopeciien-
nueil. Py0un cBoeil KpacoToit B0 MHOTOM 00513aH (urioopeciieHIvg. JTO
K€ CBOMCTBO MOJKHO 3aMeTUTH OPH [HEBHOM CBeTe y HEKOTOPHIX oOla-
JI0B, ¥ AHTapsA, a TaKke y OOoALIIHHCTBA 06pasmoB QuwopuTa.

IPpdert QaropecHeHIEN BHBHBAGTCA TAKKe PEHTICHOBCKUMN H
KATONHEIMHE JIyIaM¥, JJIMHA BOJHE KOTODHX eme Kopode, UeM Y yib-
TpaguoderoBux ayueil. (DamopecHeHnud OT PEHITEHOBCKHX Jyuedl B
nmexoMm crabee, HO, ¢ JPyroil CTOPOHE, HEKOTODHE KaMHH, HE peariu-
pyomue Ha yabrpadmosierossie JIyYd, IyIUle BO30OYKIAWTCA peHTre-
FOBCKIMHE JIy9aMH, KOTOpHe H03TOMYy npuMeHanTca daige. Cosepmen-
HO AICHO, 9TO JJIA RHArHOCTHYeCKHX Ielell Jyulie BCEro HCCIeAoBaTh
adperT QIoopeCHe NN, BOSHAKAIHA Vv KaMHA B 000NX [(IIalla3oHax

yAbBTPaQHONETOBHX Jydell m B peHTreHOBCKHX Tyuax. Ilo xaparrepy
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BHI3LIBaeMO# (IIOOPECHEHINN KATOJHbE JYyIX IOX0KH HA PEHTIeHOoB-
cKme, HO CBedYeHHe 3[ech ropasfgo spde. ’

YBenumuenme MJAUHHE BOJHHL CBETOBHIX Jydeldl BHAKOMO Ka:KRAOMY.
O6oEoe OKOHHOE CTEKIO LPO3PAavHo [JiA BEAWMEIX JIy4ed, HO He
OpomyckaeT MHPpPaKpacHble Jydil, KOTOPHE ITaBHEM 00pa3oM BLI3HI-
BalOT HarpesaHme. Horga conHeuHble JIyYd NajaiorT, HaopuMep, Ha
TEINIELY, CBETOBBI® JydH UPOXOJAT dYepe3 CTERIO0, a WHPPAKPACHLIO
ayud safepyRuBaioTcea. [anHa BOJIHEI CBETOBHX Jytueil BogpacTaer B pe-
3yJbTaTe OTPAKEHHA OT MPEJMETOB BHYTDH IIOMEMIEHU:A, N BO3HHKAI0-
mue Opd 9TOoM MHPPAKpACHBE JyYH 3aXBAaTHBAIOTCA CTeKIoM. B pe-
3yJabTaTe TEMIePAaTypa BHYTPH IOMEINEHN DPacTeT; JOUOJHHTENbHOS
Temso, TPOU3BOMMOE TEIJIOBHIMI JTYJaMu, NafalomiEMu CHAPY KU, Ie-
pemaeTcsi BHYTPh IIyTeM TeIIOOPOBOJHOCTH.

Ibe30s1eKTpEIecTBO (0T TIPEYECKOr0 CIOBa TEL® — JaBiIeHme)
He paeT Goxpumoro sddexra mpH AUArHOCTHKE KaMHe#, ofHaKo ObLTO
7IOKa3aHO ero OrpoMHOe 3HaueHme JAJsf COXPAHeHHA YCTOMIEBOCTH
JATEHH BOJHH B PAjUOBeI[ANHA II B CIyiGe TOIHOrO BpeMeHH. ITO
ABJIEHNe MOMKHO PAcCMATPUBAThH KAaK HEYTO IIPOTHBONOIOKHOE MHPO-
9JIEKTPHIECTBY, TaK KaK BOBHMKAWINYE 3aPANH COOTBETCTBYIOT TeM,
KoTophie 00pas3yoTcd, KOTJa AAHHHI KPHCTANLI COKpamaerca B pe-
sylbTate oxiaakpeHus. IInesosdexrpmueckmii sddexrT mpoasiserca
B TypMalmHe M B KBaple.
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Enmevma
Beca

Exusnna, mcmorssyeMas s B3BeIIMBAHNA APArONeHHEX KaMued,
kapam, paBHa '/, rpamma, mam 200 mr. B BeamkoGpmrammm kapar
IPUHAT KAaK cTaHAapTHaA efuHAna Beca 1 ampens 1914 r. Pamsime sta
eMHANA HA3HBAJIach METPHYECKUM KaparoM; TAK0e HA3BAHHe HHOTJA
MCHOMB3YIOT /10 CHX IOP, YTOOH OTIHYATH METPHYECKHE Kaparh OT
OpEe;KENX efWHAL, Beca. [{iA jHeMYyra HCOOJL3yercA MEHbOIAS efd-
HONA, 8 HMEHHO 8pAH, COCTABLAONME YeTBEpTh Kapara, mam 50 Mr.
B ofomx ciygaax Bec HM3MepAIOT [0 BTOPOro AECATHTHOTO 3HAKA,
Tpersio NEPpPy ordpacHBaoT, KakoBa O ona HE Obuia. J{Ia HekoTo-
PHX [IDaTONeHHHX KaMmHeil, Kak IPaBHJIO, CPABHUTEIHHO KPYIHHX,
B KadecTBe eJHHHANL Beca MCIOIB3YeTCd rpaMM, a A eme Ooxee
KPYHOHHX — KHJIOTPaMM; HHOIZIAa HCHOAb3YHTCA TaK:ke YHIEA H
¢yHTEHL.

Hena pparomeHHOro KaMHsA BHYUCAAETCA TyTeM YMHOMKEHNSA NEHH
KapaTa Ha BeC KaMH#A, HO IeHA KapaTa LOOBHIIIAETCA ¢ yBeIHdeHnneM
pasMepa KaMH#A, OpHIeM B OTACIALHHIX CJIYYafAX OYeHb PE3KO; HCKJIIO-
YeHHe COCTABIAKT MOMEIOYHBIC KaMHI.

Ieny sxemMayra ompegeauTh 3HATATENbHO CIOKEEE; €€ BHIYUCIAIOT
HCXO/A W3 TAK HA3LIBaeMoH 6a30Boil eHHI, yCTAHABIHBAGMOR B 3aBH-
CUMOCTH OT ero KadecTBa, H CTOEMOCTH HAapPTHH ;KeMIYyra HCYMCIAETCA

w2
no gopmyie p- = = TAe i — KOIH9eCTBO JKeMIYKAH KaiKO0TO COPTa,

w — Bx obmuit Bec B rpamax, p — 6asonasa mena. OGrHO cHavama
OLPEJieJIATCA BeC OFHOH ;KeMUY;KUHEI, 3aTeM ero YMHO;KAlT HA 00-
muili Bec, a OpoM3BefieHHe yMHO;KaeTca Ha 0asoByo memy. Ilomars
CYIHOCTP METOZAa MOIyT HOMOYL fABa CJIEIYIOMUX HIpHEMepa:
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a. Hapraa xemuyra, COCTOAmMAsA 3 44 HATOK, COJepRAT 1529 meMayKEH
EBYX pasEHX pasmepoB. Bazosas pesa—o50 meHCOB. -

Konngecrro w w?
HATOR n HKaparu w - -
26 827 143,62 574,48 0,69 396,39
13 702 63,70 254,80 0,36 91,72
44 1529 207,32 829,28 488,11

Komeunoe mpomspenenne (488,11) yMHOkaercs ma 6asoBym IeHy, O OIpe-
genAeTcs CTOAMOCTDb BCed maprum: 244,05 ¢yHTA CTEPIUHIOB.

6. apaa copep:KaT 64 OTAENBLHHE eMTY/KUEH JeTHPeX pasuepoB. Bago-
pasa nena—20 meHCOB. :

' w w?
n Kapars w — —
n n

5 7,80 31,20 6,24 194,68
10 13,53 54,12 5,41 292,78
17 16,75 67,00 3,9 263,98
32 24,61 98,44 3,07 302,21
64 62,69 250,76 1053,65
Homeunoe mpoumsseyenue (1053,65) YMHOH{aeTc'H na 6a3oBy0 IEHY.
CroumocTs maprum cocrasut 240,73 ¢yETa CTEpIHHIOB.

Ha pmec. 77 m 78 morasaHs TOYHBIE PasMepsl aIMa30B Gpuaanas-
TOBOH OFPAHKH W ;KeMIY)KHH cdepmgeckoil opMH, COOTBETCTBYIOMMAO
onpejlefleHHEIM BecaM. Bec jfaerca B KapaTax H TpaHax. Pasvepn
APYTHX ApPAroneHHHX KaMmuel 6ygyT oTaAmIaThCA OT PAasMepoOB alMazon

:0000@

L 1 2

Puc. 77, PasMep GpEAIEABTOB PasImYHEOrO Beca (BeC YKAsaH B Kaparax),

TAKOTO ke BeCa, TAK KaK Bec — 9TO Ipom3BeNeHne o6beMa Ha ynenb-
meiit Bec. B cayuae KaMHeil ofMHAKOBOM OPaBAABEOHE OPMH (B JaHEOM
npEMepe — OPIILTHANTOBOH OTPAHKE) 00BbeM 6yner mpomopraoHAJIeR
ry6y pmmamerpa. CiemoBaTelbHO, JABAMETP moforo pgpyroro KaMmHA
GpPRILIZAHTOBOH OrPAaHKE OymeT OTHOCHTBCA K [HaMeTPy aaMasa
TaKoro jKe Beca Kak KyGmueckmii KOpeHb W3 o6GpaTHOr0 OTHOMIEHNA
VAeIBHHX BecoB. KBapi, 06Iafaonui MM yeJIbHEIM BECOM, 3Ha-
WATeILHO KpymHee, YeM alIMa3 TaKoro ke Beca, a pasmep KpECTATIA
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IUPKOHA, YeabHHII Bec hOToporo BHIIIe, 9eM y aaMasa, Gyaer snaun-
TeJIBHO. MEHBIIe.

CymecTryor ma6moHst mm OMEHKM BeCa alIMa30B OPHIAHMAHTOBOM
OTpaHKu M ;KeMIyra. B o6omx ciaywasdx KamMuym He HafO BHIHIMATH U3
oupassl. Heckonbko Gosiee TOYHLIA METOR, ¢ MCIOJIb3OBAHHEM KDPOH-
napryasa, 6s npemiaoked Illapaem Mo; Bec ompenenserca mo Tabmm-
IaM, IIpH 9TOM MOsKeT OHITh YYTEHO OTKIOHEHHE OT HieaJbHON (OPMEL.

IIpmMenarensHo, 9T0, HECMOTPA HA BHICOKWE IIeHH, KOTODHE H3
CTOJIETHA B CTOJleTHe 3aMpalluBaJUCh 3a& APACOMeHHEE KaMHH, H CO-
OTBETCTBEHHO HECMOTPA HA BA;KHOCTH TOYHOTO ONpejeleHus W TOIHOH

OOOOOOOQQQO

'é‘ 4 1 ’z 2

Puc, 78. PasMep KpYTJAHX HeMUY;KHH PasiWdIHOTO Beca (BeC YKasaH B rpanax).

BaUMCH Beca KaMHfA, He CYIECTBOBAJIO0 HAKAKUX 9TAJIONOB Beca s
KapaTta, [0 TeX IOp IOKA HTa efuHMNA He OhUla BHpaskeHa B MeTpHYe-
CKoil cmcTeMe BecoB. Jlo aToro Bec kKapaTa GBI He TONBKO Pa3IAIHEIA
B PasHHX TOPTOBHIX IEATPAX MHpPA, HO MOT ¢ TedeHHEM BPEMEHH Me-
HATHCA ARKe B OMHAX M TeX ke Mecrax. J[o BBeleHHA METPHICCKOTO
KapaTa ero Bec B Jlommone camraica pasaeM 3,1683 anrerapceroro rpa-
Ha (0,20530 r), omma Tpoiickasa yuumsa (480 rpamoB) ompemeasiach Kax
enmHEWOa, pasHas 151,5 rapara. OgEAKO 5Ta eNWHAIA He CUMTANACH
opEnEaNEHON, He OHIO0 HEKAKAX NPW3HAHHHX STAIOHOB, XOTH Qak-
THYECKH efWHUIA Beca, HA3HBABIAACH KapaToM, HCIOIL30BAJAChH
B AEramm eme co BpeMmeH mopmanHoB. CramgaprHoil epuHHOed Beca
aparonennnix Kamueir B Coemumuennom KoponxescTBe cumramach, Kak
H IS [PArOIeHHHIX MeTasioB, Tpoiickag yunua. [{o BBememma mer-
PEYECKOTO KapaTa B TVIABHHX TOPTOBHX MEHTPAX MEpPA HCIOIb30BA-
JIHCh NpHUBeAcHHHE HEKe SKBHBAJIEHTH KapaToB B rpammax: ®mo-
permua — 0,19720, Magpux — 0,20539, Bepamm — 0,20544, Awm-
crepgam — 0,20570, JIuccaGon — 0,20575, dpanrdypr-na-Maiine —
0,20577, Bena — 0,20613, Bemenma — 0,20700, Magpac — 0,20735.
DaxTHyeckn B TO BpeMsa Bec Kapata Koiebamea or 0,1885 mo 0,2135
rpaMma.

Eme ofma cTpamHocTh 2aKI0¥anach B TOM, UTO JOIHM KAPATA BH-
PaRaNUCh HE B JEeCATUYHHX APo0AX, a B HOCIEHOBATENBIHX CTEIEHAX

1 1

5 BOIOTH 110 o . IIpome:xyrounsie Beca (MemBIIe KapaTa) MABAJHCH
. 1 1 1

B BHJe psAfa apobeit, mampuMmep 5 g1 gz B Cydae anmMasa 1poGn

40
He COKPAINaJach I B BHAMeHATeJe 0CTaBAJI0Ch THcio 64, manpamep -
Bee si wymadecTBa mCue3nH ¢ HAYAIOM HCHOIB30BAHAA METPIIECKOTO
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KapaTa I HOPMAJbHOU eCATHIHOH 3alHCH, ¢ OTPAHUYEHHEM [0 BTO-
poro HecATHYHOrO 3HAKA. : ’

IlepBoHaganbmo B pasHHIX 9acTAX CBeTa B OCHOBY onpejeaeHusa
Beca ORLIO IIOJO}KEHO CPABHEHHE ¢ BeCOM 3epeH OIpeleseHHHX B3IIa-
KOB, OOEIYHEIX JIJIf IaHHOro palioHa ¥ OIH3KHX 110 pasMepaMm # Becy.
B EBpone manmenpmeit egnauieit Beca 65110, MO-BUIEMOMY, SIMEHHO®
sepHo. IIoCKOIBKY B IpeBHOCTH JparomeHHEe KaMHE Homagaid B Eb-
pony ¢ Bocroka (motromy-10 MHOTHME caMBle KpacHBhe KaMHA TONYUYAIH
IO0Y6THOe HA3BaHMe «BOCTOYHEIXY), TO UMEHHO TaM ClefyeT HCKaTh pa-
CTeHHe, CeMeHa KOTOPOro M3HA4YaJbHO MCIOJB30BAJNACH KaK Mepa Beca
nparonenHsix KaMuei. BosMmoskEO, 9T0 npeBHsA efuHmMIla Beca Apa-
TOIeHHHX' KaMHeH cBizada ¢ cemMenamu aranmm Ceratonia siliqua,
ImMHUPOKO pacupocrpaHeHHoll B crpamax CpemmseMHOMODBA; Cpegnmit
Bec ! ceMeHM aKanpmp NpHOIM3NTEILHO paBeH KapaTy. Boxaee rtoro,
CJI0OBO «KApaT» 06pA30BANO 0T IPEYECKOT0 HAZBAHUA BTOT'0 PACTCHHS
KEPATLOV, 9TO 03HAYACT (MATCHLKMN por» ® cBA3aHO ¢ GopMOi CTPyI-
KOB.

HeKOTopHe‘ aBTOPHL * ImpenaranT Zpyryo, MeHee BepoOATHYIO Bep-
CHIO IPOMCXOMIEHHA CI0BA «KapaTy OT cioBa kuara — MeCTHOTO Has3-
BaHWA KopauloBoro pepesa Erythrina corallodendron, cpepumit Bec
CeMEHHA KOTOPOTo mpubIH3HTEILHO PaBeH CPeJHeMY BECy CeMeHH aKa-
mun 8.

WrTepecHo oTMeTHTh, YTO y I'PEKOB CeMsA aKallUH XEPITLOV, TaK
KO KaK Y PAMIAH €ro YKBUBAJEHT — ceMd siliqua, cCIy:xHiIo rupbKoi,
a BO BpeMeHa WMMHeparopa HoHcranTmHA BHOyCKaXach 30J10Tasg MO-
HeTa CONEAYC BecoM B 24 TaruX ceMeHuW. BHosiHe BEPOATHO, YTO 3TO
HOCHAYMHIO0 MCTOYHHKOM JPYroro, COBPEMEHHOI'0 3HAYeHHA CJI0Ba
«KaparTy KaK MepH UHCTOTH (HPOOHOCTH) 30J0TOr0 CILIaBA 4.

1 Cop Apryp Yepd oupejensier oTOT cpefHumii Bec B 31/; amTexapcKmx rpa-
Ha, T. 0. 0,205 ¢ (Precious Stones, London, 1924, p. 71). Cuencep faeT HeCKOIb-
KO0 MeHbINee 3HAYEHHe Cpe/[Her0 Beca, MOJYYeHHOe NMPH B3BelumBanAmu 50 CeMsAH,
B3ATHX Hayraj, a mmenso 0,197 r (Mineralogical Magazine, 1910, vol. XV,
p. 324). Hocr mo BuGopxre, cocrosimeil us 40 ceMAH PasHOro pasMepa, BeC KOTO-
PHX Komebaics B npegeraax or 0,120 mo 0,268 T, BEMImCTME cpejHee apupMerH-
veckoe, papHoe 0,2004 r, BoaMosKHOE OTKIOHeHHe pasHO 0,0235 r; Megmasa M MO-
Ja, OONYyYeHHEIE II0 PACIPE/eJdeHHI0 BeCOB B BHOOPKe, PABHEI COOTBETCTBEHHO
0,207 u 0,204 r. KocTt Takske YCTAHOBILI, YTO HA BeC CHJILHO BIUAIOT KOJeOaHMS
saaxHoctu (Nature, 1917, vol. 99, p. 185).

2 JI. (eiixteaprep, wmampmMep, numer: «J[paromeHANe KaMHHE IPOJAT HA
BeC — Kaparu u rpadsl. Ofud Kapat paseH 4 TpaHaM, a 44 Kaparta paBHbl OFHOL
yunun, Haspadme «Kapar» TPOH3O0ILIO OT Ha3BaEMA KOPANIOBOro fepesa (Eryih-
ring), KpacHEE CTPYYKH KOTOPOI0 B BHICYIICHHOM COCTOAHUM IIPeiKie MCIONB30~
BaJINCh [IA B3BEIIUBAHIIA 30JI0TOTO IIeCKA; BeC KACKAOTO M3 HHUX CUMTAJNCH PaB-
HEIM WYeTHIpeM TpamaM, uiau ojmoyMy kapary» (A Popular Treatise on Gems,
New Jork, 1859, p. 181). CuefyeT OTMeTHTb, 4TO ABTOP, BePOSATHO, XOTEN CKa-
8aTh, 110 144 (a He 44) Kapara cOCTABIAIOT OfHY YALH.

¢ Cmemcep ompejielmit ¢peHIl BGC COMAH 9TOTO PacTeHHA, KOTOPLIT TAKKG
pasern 0,197 r. : B

¢ Hanmpmmep, B 18-rapatoson 30i0Te cofep:Rutca 18 gacteil gparomeHHEOTO
MeTanaa # 6 gacTel IBeTHLIX METAJIOB.



142 J pazoyernne xamnu

ToNbKO B KOHIE® HPOILIOTO CTONETHEA FeTKO OmpefellmIach Heol-
XO[[UMOCTh YCTAHOBUTH BeC KapaTa Ha OCHOBAHMH OIPEJENICHHOI0 dTa~
aoHa. B 1871 r. mapmuckas Ilaxara gparonenrocreil BHECIA TpeIo-
JKeHHe CYWTATh Bec Kapara paBHHEM T0uHO 0,205 r. 910 mpepioKeHHO
6rim0 ofo6peno napmwxcKoi Ilanaroit Topropues arMasaMi I KaMHAMR
B 1877 r., Ho GoibIle HEAT/E HOAAEPKKE He moxyImmo. Taxmm obpa-
30M, Helo He CBHHYJIOCH ¢ MepTBoif Toukm BmIoTs Ao 1907 r., Korma
GHIO IPeJIoKeH0 HCUONB30BATH TAK HA3HBAGMHIH METPHIECKHH Ka-
par, pasumit 200 mr. IIpeguo:xeame Grimo BHeceHo MesxyHapOIHEIM
KOMETETOM Mep ¥ BecoB W IpuHATO Ha 4-if I'emepanpuoil Kondepennun
mo BompocaM Mep ® BecoB B Ilapmxe.

3mas, B KAaKOM ropoge ObiI NPHHAT B KAYeCTBE eJUHMILL Beca MeT-
pEUeCKHI KapaT, efiBa JIH CTONT yAUBIATHCA TOMY, 4T0 Dpannus Bos-
riaBuia Oophby 3a MeRAyHApOAHOEe HPU3HAHHE OPUIMAIBHOLA efu-
HENH Beca [ pParoeHHHX KaMHell, mpmdeM (paHIy3CKOe IPABHTENb-
€TBO gepe3 CBOMX IIOCJIOB BEIIO II€PeroBOPH ¢ 3aMHTEPECOBAHHEIME CTPaA-
namu. B BennmxoGpuranum MuBHCTEepcTBO TOProOBIM HAIDABHIO B
CBS3H C DTUM NUPKY/IAPHOE NHCHMO BeIYMUM WICHAM H0BEIHPHOrO
«IIexa» CTpaHbl, HO MaJo KTO W3 HAX HOTPYAWICA Jaye HPOCTO OT-
peruth. OTKINKHYBIIAECA NPHAEP;KABAIACH PA3iWIHHX MHEHHH, HO
GonBmAHCTBO OBUIO TPOTHB KAKHX-IHGO M3MEHEHHH B MCIOIb3yeMOM
rapare. Takyio amaTHIO JeTKO O0BACHHTE: MEJIKHE TOPIOBIE He MCIH-
THBAJE TPYAHOCTEH IPH CYmECTBYIOmeil cucTeMe, TaK KaK OfHA U Ta
jKe eIMHEAINA Obiiia B ymoTpeGleHHHE IO Beell CTpane, I HECMOTPA HA TO
%TO PO3HEYHBIC TOPTOBIEL Oy ImIn G5 MPHGHIIL IPE BBEfIeHUH HOBO
MEKYHAPOAHOR eJWHHIH, MHOIAX, BO3MOKHO, Oyraia Heo0xonm-
MOCTE IpHOOpPETeHHs HOBHIX TMph W IlepeyderT HMEIOMErocsd 3amaca
(c meTbI0 yCTAaHOBIGHEA Beca B HOBHIX e[MHHAIAX) B TeUEHHe HEPeXofi-
Horo mepmofa. Torga MgHMCTEDPCTBO TOProBJIM UPHILIO K BaKI0Ye-
HEIO, 9T0 BpeMA A mORobHON MepH eme He Hacrynmmmo. dpammys-
CKoe IIOCOIBCTBO JOIKHLIM TOPAJKOM OHUIO IOCTABIEHO B M3BECT-
HOCTB, 9TO B TEUCHNE HEKOTOPOTO BpeMeHH HUKAKAX Mep NPHHEMATHCA
ge GyneT, OMHAKO 9TOT BOHPOC MOET OHTH NOCTaBJIEH CHOBA, €CIH
OCHOBHBIE €BPOIEMCKHEEe CTPAHH IepedayT K HOBOH efuHHIE.

Hrax, B BeamroGpuraHmu pelieHye BOHPOCA OTIO/KHIA HA He-
CKOIBKO JeT; HO BCKOpPe HAYaJH JefiCTBOBATH CaMH CON3HL TOPIOBLEB
IOBEIOPHHIMA W3[CIUAME, BOXHOBIAeMEHE Ham00/iee LEePeNOBHME
eBouMu mpepcraBnTedamu. Ilo HacrosEmo cBoero IIpocsernTenberoro
rommTeTa HanmoHaJAbHAS acCOMUWANUA I0BEJUDOB IO 30JI0TYy Ha cBoeit
exxerofuoit kKoadepermuu B CrapGopo B moxe 1912 r. npuaana peso-
JIONAI0, PEKOMEHYIOMYIO BBEHEHNE MeTPHIECKOr0 Kapara B KadecTBO
CTaHNAPTHON eIWHEIH Beca jJif JpParoleHHHX KaMHef. Accommanuma
JOHJOHCKHX ONTOBHX TOPrOBIEB-I0BEIHDOB M DEMECACHHEKOB TIpH-
HEIa mono6ayl pesomonuio B gespaie 1913 r. OGe pesomonun 6rmaa
nepefgass B Munucrepcrso Toprosiau. Ilpasga, O0benunennrit Komm-
TeT I0BEIHPOB H MAacTEPOB 1o cepefpy 0cTaJCA BECHMAa PaBHOXYIIHEIM:
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K 9TOMY MepONpHATHIO ¥ Ha cobpanmn B okTa0pe 1912 r. Brmec orpm-
IATeNbEYI0 PE30JIONNI0; NPHIMHA TOro, 4ro Gojee TBepHasd JHHHA
fie B0300IayaNa, 3aKAI0YIAIACH, HO-BUANMOMY, B TOM, 4TO0 MHOIHe
GJIeHN DTOTO KOMHUTETA He OLIM IpPSAMO 3aMHTEPECOBAHH B MOKOOHOM
pemennn. Onnaro ¥ okraGpo 1914 r. MunmcrepcTBo ToproBiu GHII0
ysKe JOCTATOYHO TBEPAO yBePeHO B NMOAJEprKKe I0BEINPOB M HpPefupH-
HAI0 HeoOXOIHMbe MepHl A HPUHATHA IPABUTEIBCTBEHHOrO JIEKpe-
Ta, IO KOTOPOMY Ha OCHOBAHHE 3aKOHA O Mepax W Becax (T. €. 0 MeT-
puaeckoii cmereme) 1897 r. mpeanmcLBanoCh OPUIHUANLHO BBECTH MeT-
puueckmii rapar. Berymienme fiekpera B CHIY OELIO OTJIOMKEHO 0
1 anmpens 1914 r., 1aGu y TOpProBues OHLIO NOCTATOYHO BPEMEHH [JIf
npuoOpeTeRnA HOBHX IHUph ¥ JUIA yCTAHOBJEHHA BeCca HMEBIIETOCA Y
HEX ToBapa. Hak 6yjer moKasaHo Jajbiie, UeTHPe CTPAHE, 3aHAMAIO-
mie BejyIee MeCTO B TOProBie APArONeHHHME KaMHsME,— Bermko-
Gpuranus, lonnanyms, Beasrua u Coegunennsie llltars Amepurn —
OJIHOBPEMEHHO BBEJIM METPHYECKHH KapaT B paMkax Ype3BHIAHOTO
sarononartenscrsa. C BBefeHmeM 9TOH JOIroxkgaEHo# pepopmut Be-
JAKOGPUTAHNA 3HAYHTENHHO UpoABrEyiachk Bumepen '. B I0mmoi Ad-
pUKe BBeJleHHE MeTPHYECKOTO0 KapaTa HM3-3a IEPBOA MAPOBOH BOHHH
sagepsxanoch no 1923 r. Crour otmernTh, 9T0 B Beamrobpnrannm mc-
MOIB30BAHIe METPAYEeCKOro KapaTa AONYCTHMO, HO He o6a3aTe’bHO.
JIo6oit Toproser], €ciln OH TaK yOPAMO IEIIFeTCA 33 CTapoe, MOKeT
HCUOIB30BATE BMECTO KapaTa M00YI0 ApYyryo oQuIHadbHyl0 CRHHHILY
Beca.

Merpndeckmit Kapar G5 0PEIAANLHO IPAHAT B HAKENEPEUNCIeH-
HHX crpamax B cieywomne cpoxm: 1908 r.— Memanus, 1909 r.—
fluonus, seiimapns; 1910 r.— Boxrapus, [lamma, Urtanns, Hopse-
rust; 1911 r.— Toxnampna, Iopryranus, Pymesna, llsenus; 1912 r.
— ®paumus; 1913 r.— Beasrus, CIIA; 1914 r.— BeanxoGpuramns;
1922 r.— Ascrpus, Upranmus, Mexcura, CCCP, Tamnanpn; 1923 r.—
I0;xnas Adpura; 1930 r.— Yexocnosaxnsa, Iloxsima. Xorg Tomnan-
nusa mpmEAaa cootBercTByomumit 3akoxn B 1910 r., B ToproBrix omepa-
LAAX KapaT CTAX TaM HCHoab3oBaThes ¢ 1913 r., omHoBpeMeHHO ¢ BBe-
merueM aToil equuunsl B Benprum. Ouenjno, 9T0 B HEKOTOPHX CTPa-
Hax He OUI0 HeoOGXOIHMOCTH OTHEIBHO BBOXHTH METPHUYECKHA Kapat:
ero MOJKHO OBIJIO HCHOAB30BATH NO JABHO yiKe /leliCTBOBaBIIEH TaM
MeTpuueckoii cmcreme Mep @ Beco. TaxmM ofpasoM, B HacToAmee
BpeMsi METPHUECKHit Kapar ABIACTCA MeKAyHAPONHOH eUHUIed W3-
MepeHHs Beca APATONEHHHX KaMHeH H IHOJAb3yercsa Bceo0muM IpH-
SHAHACM.

! Ionpo6HOCTA BBeJeHWSA MeTPHYECKOTO KapaTa B BexmkoGpmraHmm m3mo-
MeHb B Ipyroii paGore apropa aroil kemru: G. F. Herbert Smith, Great Britain
and the Metric Carat, Watchmaker and Jeweller, Silversmith and Optician,
1940, p. 117-—118. .
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- O6paboTra
IPArOUEeHHEIX
RaMHeHn

Msorne BEAH APArONeHHEX KaMHell MPEpofia OfiapmiIa GriecTAMM-
MHA CBeDKAIOUIIMHA TPAHAME, C IOBEPXHOCTHOH nrpoit cBeTa, ONHAKO
npHpOXHAsA gopMa HEKOTAA HE CMOMKET PACKPHTH HOIHOCTHIO ONTHIE-
cKHe CBOiCTBa, KOTOPHE IPHAAIT KaMHIO 0YapoBaHHme. Henpasnaub-
HOCTH, OTRIOHEHWS OT COBEPMEHCTBA OPMEL FaCTO BOSHUKAIOT B IIPO-
mecce pocta Kpuerania. EcTecTBeHHBe I'DAHE PeIKO GHIBAIOT COBEP-
HIeHHHME; WCKIOUeHHeM fBJIAKNTCA [PAHA OYeHh MAJeHBKHAX KpH-
cramnoB. UacTo TpaHd KPUCTALIOB B GonbmIel Mim MenbIel cTeNeHd
ACTeI(peHs GoPO3aaMi I AMKAMU; 9TH HOPOBHOCTH XOPOIIO 3AMETHEI,
eCIH pasMepH KPHCTAJLIOB JOCTATAlT BeIMIHHE HECKOIBKUX CAHTH-
merpoB. HpoMe Toro, KpHCTAIIEl MOTYT 6HITH TOJAOMAaHK JaEGO B pe-
syaprate pmefopManum MOPONE, B KOTOPOH OHH cOpMUEPOBAJIHCE,
sm60 UPH WX W3BNEUEHNE W3 MATEPHHCKOW TODOH; IPH TPEHAU O
KaMHI paBHOil Wil GoJbIIeil TBEPAOCTH OHYE MOTYT nproGpeTars mepo-
X0BATOCTb, CTHPATHCA TPH IPOAOIKUTENBHOM BO3JEHCTBHE BOHL,
HOABePTAThCA TPABICHWIO DA3IAIHEIMA PACTBOPHTEIAMIML. IIpexpac-
HEIe OKTasfphl aIMa3a WM IIINHEJIN MOKHO BCTABIATH B OHPaBY Oes
npefBapuTelbHO 06paboTKYL, HO M MX 06ImK yiydmaerca Iocie Toro,
KaK OHE IOOHBAIOT B pyKax rpammibmuka. Ilpupanme gopmsr pparo-
TeHHEBIM KAMHAAM, OpPeHA3HaTeHHEM A IOBEINPHEIX yRpanieHnit,—
9T0 TONBKO mepBas cramus o6paGorrm. Bropas, saxmmoddATeIRHA,
cTajus — 9TO M3TOTOoBJeHMe ompaswl. liHorsa gopma ompaskl ompene-
asieT opMy, KOTOPYIO CHeTyeT NPUAATh KaMHIO, IPEasHATICHHOMY
IV 3aKpeIICHEA B DTOMl OIpase.

a. cropnss m ¢hopMBl OTpaHKA KaMHEH

B jpenme BpeMeHa IOYTH He NETAIACH IPAARBATE KAMEAM dopmy,
I BCe CBOAMNOCH K WLIEPOBKE W HOIMPOBKE MPHPOAHBIX I'PAHEH. Ma-
crepa MOOMBANHCH TOJBKO HPOABICHUA HOBCPXHOCTHOH OHpacKi,
a BHyTpPeHHsAA Wrpa KaMmaell ocraBajach pepackphitoil. HaMum o6sraHO
HAHWSHIBAIACH Ha HNTKY, M HX HOCHJIH Ha IIee B Br/e KYJIOHA AN O/Ke-
peibd; TOTAa eme He BO3HOKAIA Heo6XOIMOCTh H3MEHATh (QopMy
kamueir. B ocofo BUKHBHIX CJAyYafgx, HaMpAMep HPH H3TOTOBICHHH
pamepcHnKa nis [lepBocBAmenHTKa, I0BEIND NOKEH GruT moobpark
KaMeHb, YIOBJIETBOPAMuil o IBeTy U pasMepaM OIpefeleHHbM Tpe-
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6oBaEAAM, U TOOTHATH K HEMY ONpPAaBYy, & He Ha060POT — IOAOTHATH
KaMeHb K OIpaBe, Kak 9TO /IeJaeTCsA B Hamle BpeMd. 3aMeIaTelIbHEIMHA
IpUMepaMH APEeBHAX JAPAromeHHocTell, mepBoHAUadbHAA QopMa Ko-
TOPHX COXPaHeHa N0 HAMUX fHeH, ABIAIOTCA NCTOPUYCGCKEE KaAMHH
«Py6un Yepmoro Ilpmama» u «Py6un Tumypa»; HOITOMY OHH CUHTa-
I0TCSA CAMEIMA HHTePECHBIMH APAroIeHHOCTAMA CPefH COKPOBUIL b pu-
TAaHCKOM KOPOHH. ’

1. Kabowonm

Cawmprii ApeBHEmit ¢I0CO0 OrPAHKHE, KOTOPHIA HCHONB3YeTC U B HAIN®
BpeMsa,— MpHJAHEe KaMHIO OKPYIJIoil GopMbl, H3BECTHON IO Ha3Ba-
gueM «kaGomom». 310 €I0BO 00pa30oBaIOCh OT (PaAHIY3CKOTO CIOBA,
KOTOpOe B CBOIO 0Yepefb HPOM3OILIO OT JATHHCKOrO cabo — romosa.
OueHs J[aBHO, BO BpeMeHa mMueparopoB Jlpesnero Puma, TakmM cmo-
cobom gacro oGpabarrBanmch Goxee Msrkme Kamam. Camrazoch, 9TO
TaK@e KaMHM HOMOTAIOT JIOHAM, CTPAJAmMAM OIM30PYKOCTHIO; STO
o6bACHSeTCA TeM, 9T0 Ipo3padHhle KAMHAE, 00paGoTaHHEe B BHJe
mooro KaGomoHa, IpecTaBIAT ¢o00oil BOTHYTYI0 JuUH3y. MsBecTHO,
panpumep, aro Hepor Habmionan Gom ryaguaTopoB 4epes KPHCTAII
W3yMpyAa 1. ITOT CTHAD KOJITOe BPeMsA MOJb30BAJICSI HPeEMyImeCTBOM
npn o6paboTKe TARWX IBETHHIX KaMHell, Kak maympys, pyOmH, cam-
¢up m rpamar; B HacTOSmee BpeMs 9TH KaMHEm He ofpaGarmBaloTcA
B BuJe KaGomoHA; 5Ta (opMa HMCHOIB3yeTcsA Jumb mpE obpaborke
(KONIAYbero riaszay, 3Be3NUaTHX KaMHeHd ¥ TJIaBHHM 00pasoM Hempo-
3PAYHHX B HOAYHPO3PAYHHX KaMHell M KaMHeil ¢ KaKUME-THGO pe-
dexravm. TeMHO-KpPAaCHOMY TPaHATY, KOTOPHIA HOKOTla Ha3hIBaIH Kap-
GYHKyJTOM, HACTOABKO 4acTo IpmAaBaiach mopobHas Qopma, 4UTO
CI0BY «KaBOIOHY CTANM MPUOECHBATH APYroe 3HAUeHNe — KPACHEM
rpamHaT, obpaboranumii KaGomonoM. B cepepguHe mpOULIOTO BeKa 3TO
GBI caMEli HOOyIAPHHH KameHb fiA Gpollei, Ho ceildac OH BHIIEN
W3 MOJIHL.

Ecan gopMa KaGoNIOHa TPWAAETCS KAMHIO CO BCEX CTOPOH, o6pa-
gyercsa 6ycmHa, BCe elme MOJB3YIMAACA TONyJsIPHOCTRI0 Cpefid Hapo-
nos Bocrora. B 6ycuHax mpocBepiImBaeTcs OTBepCTHe, 3aTeM OHA Ha-
HI3LBAIOTCS Ha HUTH, M X HOCAT KaK oyKepejbe. MecTurie rpaHdiIb-
MWKHE 9acTO YCHIMBAIOT IBET CIa000KPAIIEHHHNX KaMHelH, 3amoNHAS
OTBepCTHe TOAXONSAMEH KPacKoi. .

KaGommonsr MOTYT 6HTH TpeX PasiHIAHX THIOB ¢ HOCTCIIEHARIM e~
pexornoM 0T ofHOro K apyromy. [lepssi (pme. 79) Tmm — BHIILY RITBIA
raGomon. OGe mOBEPXHOCTE KaMHA, BEPXHAA W HIDKHAA, W30THYTH,
IpuYeM KPHBH3HA MMEeT OJHHAKOBHI 3HAK, XOTS ee BeIHTHHA MOKET
3HAYNTENBHO MEHATHCSA. IIpH orpaHKe TYHHBIX ¥ 8Be3TIaTHX KaMHe:
TAKEM CTIIOCOG0M BePXHIOI MOBEPXHOCTH [AENAT Gonee BHIYKIOHR HAA

-1 Nero princeps gladiatorum pugnas spectabat smaragdo, Pliny, op. cit.,
xH. 37, ra. 5. BoaMoHEO, 9T0 M3YMpY/, HCHOIB30BAJCA B KadeCTBe 3epKalds’
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JTyumero IposiBleHHA onTHIecKoro spdexta. Hauporns, pybmay miam
candupy; obramaomueM rIy6okmM mBeroM, mpu ofpaborke B ¢opme
 BRITYKJIOro Ka(oHmIoHa mpHEAOT APYTHE OUePTAHUA, TaK KaK CBET Jer-
90 TPOHEKAET B KaMEHDb CO CTOPOHH MeHee BHOYKJIOH HOBEPXHOCTH
u 6osee WOJIHO OTPAIKAETCHA OT JPYroil CTOPOHE ¢ HOCIEAYIOMMAM YCH-
JeHNeM CBeUeHHA KaMHA. OHAJH Beerga HeAaiorca Goxee BHIYKIGIMA

N /™

Pac. 79. }Isoﬁnoﬁ (sui-  Puc. 80. IIpocroii xa« Puc. 81. [ soitvoii (BH-
DYKIHILD) KaGomoH., GOMmoH, IIyKJIO-%OI‘HyTHﬁ) Ka-
' : OIIOH. :

HA OTKPHITO# CTOPOHE, HO KPUBH3HA NOBOPXHOCTH MEHAOTCA B 3HATH-
TeALHHIX Ipefelax; OHH OOHYHO KpyTo obpesaiTcd, eClIH KaMeHb
BCTABJIAETCA B KOJBNO. XpuU300epHIJIOBEHA «KOMAUME Ilas3y BCerjaa
06pabaTHBaSTCA ¢ HCKPHEBICHAEM OCHOBAHEA, VI TOTO YTOOH yCHIATH
IBeT W COXPAHUTH BeC.

IIpm yniomeHrd MeHee BHIIYKIOH CTOPOHHI BBHITYRJIEIHA KabommoH
IepexouT BO BTOpoil THn — mpocToif Kabomon (puc. 80), y KoToporo
HIDKHAL IOBEPXHOCTD IT0CKaA. ITa dopMa 06paboTKE 06HIHO ACIOIb-
ayercd ANA KBapIEBOTO (KOIIAYhero Iiaszay M MHOTAA AAA KapOyHKy-
aoB. Ilaockas ctopoHa y kamHs, of6paGoTaHHOrO HpocTEIM Kaboimo-
HOM, BCErja pacloJo;KeHa BHH3Y.

Ilpm cMeHe 3HAKa KPUBH3HH HIDKHEH IOBEPXHOCTH IpocTo# Kabo--
MIOH IepPeXOAUT B KaGOMIOH TPeThero THIA — BEIXYKJIO-BOTHYTHIE Ka-
Gomon (puc. 81); mpm sToM B KaMHe CHH3Y JejIaeTcA BHEMKa, a OT
PYHAECTa SHAK KPEBHBHHE DPE3KO MeHAeTCHA. JTOT CIIoco0 mpepmoYm-
raloT npHE 06pafoTKe TEMHHX KaMHe#, TaKHX, HaOPHMep, Kak IycTo-
OKpameHHLe KapOyHKyIbl, KOTOpHe, Oyxydm orpameHs Goxee Toj-
CTO, TIOUTH He MPOABJIAIOT OBeTa. B BEIEMKY 9acTo IIOMENIal0T KyCoUex
cTanmonsa (0XOBAHHON (OJNBIH), AAA TOTO YTOOH YCHIHTH OTPAKEHHE.
cBeTa W TaKEM 00pasoM YBeJHYHTH I[BETOBOH addext.

2. Kamnu ¢ pacemnoil ozpankoi

B npesHoCTH cumTazoch, WTO ajMa3 Hexb3d 06paGaTHBATH M3-3a
ero 4pesBsLMaiinoll TBepAocTH, M BOIOTH KXo XV B. BeA ofpaborka
aJIMa30B CBOAMJIACH K YAAMCHMI0 CMOJOIOZXO0HOE KODPOIKHA, 0OHUHO
CKpHBalomes (opMy MHAMMCKAX KaMHel, I HOTHPOBKE €CTECTBEHHbLIX
rpaseil mam mosepxHocTedl. Illmporo pacmpocrpaHeHHO® MHEHHE O
TOM, UTO MIANPOBKY IpaHeil ajaMa3a MeTANIMYSCKEMH [HCKAMH C al-
MasHEM HopouKoM BBes Jlym ne Bepran us ropona bpiorre, 650 on-
poseprayro Ampu IloanaxoM, KoTOpHil He CMOI yCTAHOBHTH JOCTO--
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BePHOCTH CYIMECTBOBAHHA STOTO MacTepa; BIOJHE BO3MOKHO, WTO
aroT cuocob sapogwica B Mapunm '. Bravase rpaHuibIIUKY, TOP/KECT-
Byd ¢BOI0 moGeqy Haj HeIOKODPHEIM KaMHeM, NPHIABAIH €My pa3idd-
BHe (JaHTacTHIECKHe (OPMEL W HE CO3HABAIM, KAKAM MOTYIHM Cpej-
CTBOM YCHJIEHWS KPACOTH aJdMa30B OHM DAaCIOJAraioT.

Vsmniickne Mactepa im0 HE3aBHCEMO OTKDHUIIA CIOCO0 OIpaHKH
aJIMa30B, AuGO HepEeHAIH ero, 6o myTemecTBeHHEK TaBepHEe 2, mo-
cermpmuil B 1665 r. VHpgmo0, yBmaex MHOrO aKTHBHO paloTaiompax
IPAHIIbIEKOB, KOTOPHe, OfHAaKO0, He o0amand GONpIIEME IO3HA-
HISAME ¥ He GHIM 60J16e MCKYCHHE IO CPABHEHHIO ¢ 6BPOIEHCKAME Mac-
tepamu. Ecau anmas GHI COBepPIIEHHO UMCTHII, OHH OrPAHHYHEBAIHCH
HOMEPOBKO ecTecTBeHHNX rpaneit. OpHAaKO eclH KaMmeHb GHI ¢ Tpe-
MEHAMO WM OATHAMH, €ro NOKDHBATE MHOTOYHCISHHLIMA MalCHb-
KOMHF TPaHAME, PACIOI0KEHHNMA Gecnopagouno. OHA ymean Xopomo
CKPHBATh IOPOKA KaMHsA, HAHOCA HA HEr0 MHOKECTBO MEJKHX rpa-
peit. [TepBorauanbHasa ¢opMa KaMHS OCTaBajlach HeN3MEHHOW, HAKA-
KHX NONHTOK YIYIMHATh CAMMETPHIO He npegnpmanManock. Hax Gymer
nokxasago B raase «MeTopuaeckne kamumy, lamna B3pacTaaa rpaHniIb-
MEKOB, 00Jafal0IMAX MACTEPCTBOM H TEPUEHHEM, CTOIH HeoGXOMEMEI-
Mz mpa oGpaboTKe alMa3oB.

1. AiMasHbie HAKOHEYHHKH M aJMa3HBIC Ta0amupl. 3a JOBOJLHO
GoJIBIION IPOMEKYTOK BPEMEHH B JleJe MOIeINPoBanuA (opM OrpaHKd
alIMa30B OHLIO CjieNaHO O49eHh MAJ0, X Aaske BO BTOPoH IOJOBHHE
XVI B. 6HIH E3BECTHH TOJIBKO JABe IPABHIbHEE (OPMH OFPAaHKH al-
Ma30B — aJMasHKI HaKOHEYHOK W aaMmasuas tabauma 3, 3uag dopmy
KPHCTAIIOB allMa3a, MBI MOKeM JIETKO HPeICTaBUTh, 9T 06e ot dop-
MH OTDAHKH OCHOBAaHH HA MNCIOJb30BAHHM IPABHIBLHOTO OKTad/pa.
AnMa3HHE HaKoHeYHHK 00pa3oBaH NDHPOJHKRME TPAHAMA KpH-
CTajia, KOTOPHE B ClIydae Heo0XOAUMOCTH ILIHQYIOTCA 0 MPABUIIb~
Holi ¢opmbi. B TeveHMe IMTEIBHOTO BpeMeHE 3Ta opMa OTPAHKH HC-
OJB30BAJIACh A MEIKHX ajiMa30B, KOTOPHIME YKpallall KOJABHA
¢ KpyuEsiME NBeTHEMEA KamaaME. [lockoasry mop6mpanmch KpucTan-
IH, JOCTATOYHO Gamaxme mo ¢opMe K COBEPIIEHHOMY OKTa?fipy, TO
W 3aTpaTH TPYAA Ha DpupaHme mM opMu OHIN CPaBHHUTENIBHO HeBe-
smkm. J[aleKo HO TaK IPOCTO 00CTOAJO [iel0 IPH OTPAHKe aIMa3HBIX
tabann. Bo-mepBHX, KaMHH 00s3aTeIbHO JOLKHH Onura OHTH Ha-
MHOrO KpylHee, WHade OHH €ABa JIH CTAaHOBHIMCH OLI HeHHee mocie
orpapku. Anmasnas tabaama (pue. 82) oGpasyercdA U3 mpaBHILHOTO
OKTas/[pa IPH CTAYHBAHUL OJHOTO W3 BHEUIHHX YIJIOB o o0pa3oBaHua
rpas; — Ta0JMIKE, NTHPAHA KOTOPOH paBHA MOJ0BHHE IIMPWHE MEHT-

1 Cu. A. Selwyn, The Retail Jeweller’'s Handbook, London, 1945, p. 210,

2 Man-Bamucm Tasepuve (Jean Baptiste Tavernier, 1605—1689).

% Adamas. 4, Acuminatus, figurae quadragulae. Ein Diemant punckt,
2, Quadratus planus. Ein Diemant tafel. Johannes Kentman (COopBux Tpaxta-
108 Vorammeca Kemrmama m Kompaga Fecmepa mog ofmum saraasmem «De omni
rerum fossilium genere, etc.», 1565, p. 47),
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PA/IPHOTO. KBAJPATHOTO CEYCHHsA; PACIOIOKEHHHH HANPOTHB BHEMI-,
HEi yroi craumbaercs HESHAYHTENBHO, TOIBKO Jfio 00pasoBaHmA,
MaleHbKOH TpaHHM — KOJeTH, HapajuienpHoii TaGnuaxe. Bpemsa =z
TPYA, KOTOpHe 3aTpaddBajich Ha yAaleHEe /s H0AH o0med Macchl
KaMHsl [IPY [OMOIY OPUMHTHBHHX MHCTPYMEHTOB TOM SIIOXH, IOJKHEL
6517 GHITH OrpoMHHIMM. B03MOMKHO, WHOT[A HWCOOJNbL30BANM U IEAY,
OHAKO 3TO HaBepHsAKA ObLIa pyYHAsa NINA; BPAMAONMYIOCA AIMAa3HYIO

o nuily CTaJll OPAMEHATH TOJBKO CTO JeT Hasag.
Yacre KaMHA, IOMyIeHHAS HPE CHRINBAHUN
BepXYIIKH IOJHOTO OKTasfApa, Imjla Ha U3-
roToBjIeHNe -(0Je0 MEIKUX JPATONeHHBLIX KaM-
Hell. o )

B caMpix fpeBHEX aiMasax-TaGiammax Ha-
KJIOHHHE I'pasd BepxHell dTacTH KaMHA — KO-
3 POHKH W HIKHOH 9acTH — HABUJIbOHA, MIH

‘ 6asnl, Omam oOpasoBaHbl eCTeCTBEHHBIMH - I'pa-
HAMY OTKA[pa, OTHOJAPOBRHHHME H OTIIH-
PoBaRHBIME. YTOJI M@Ky TPAHBIO M CTOPOHOI
pysmmcra 6s1 paseH 54°44". BuocaepcTemm 6b11
mocTHrHYT Gonpmmui 3@derT NpH yMeHBUICHHA
5THX YIrA0B A0 45°, TaK UTO TPAHH KOPOHKH I

2 naBMiboHAa 00pPa30BHBAIE APYT € APYLOM IpA-
Pmc. 82. Anmasmans MOH YTOI, pasgelsieMHl PYHAHCTOM.
Tabamyra: I — KOPOH- 2. Orpanka poszoit. Orpamka posoil B cBoei

Ka, 2 —BuL COOKY. papGomee CHMMOTPHUHOR (oOpME COCTOHT N3

v nonycdepsl ¢ HAHeCCHHHMHE Ha Hee 24 IPaBuib-
HO PacHONOKEHHHMH TpPEeyTroJbHHIME TPAHAMH H ILIOCKOH G6ass
(pme. 83). DTo opHa 3 opM OrpaHKH, H300pETEHHE KOTOPHIX IacTo
OPHORCHBAIT KapjuHaly Masapunn !, HO BHOJHE BEPOATHO, YTO 3Ta
orpamKa BIepBHe mosiBumiachk B Vnpum m 6uia 3aBesena B Espony se-
genumarnckmMu Kymnamu B XVI . B mame BpemMsa posoil rpaHsATrca
TOABKO MeIKTe aJIMasHl.

CymecTByeT 1ecTh WiH CeMb BapHaHTOB OTPAHKE posoil. Bo Bcex
BApWaHTaX HMEETCS IIJOCKOe OCHOBAaHWE, a PpacIojoOAeHHe rpanei
COOTBETCTBYET CHMMETDHN LIECTOTO MOPAAKA, eClH CMOTPeTh CBEPXY.
Tonnannckasa posa (puc. 83) — sro THOHYHAA opPMa OTPAHKHE PO3OIi,
uMeomas 24 TpeyrosbHble TPaHW; HMOJYTONIAHACKasA posa (pmc. 84)
W amTBepmeHCKaA poza (pmc. 85) comepskar MeHpme rpameii — 16 m
12 cooTBeTcTBEeHHO; Yy MBOiiHON ro/anxcKoll posH (puc. 86) — 36 rpa-
me#i. 'panm, Kak mpaBmiio, TPeyroiabHEe, OfHAKO B OJIHOH Pa3HOBHJI-
HOCTH OTPaHKH — KpecToBoii pose (puc. 87) GonbmmHCTBO TrpaHeit
9eTH PeXyIroJbHEIE,

. ¥ o Masapunu (1602—1661) cran rappumamom B 1640 r., B 1642 r,
samMeRNI Pumenne Ha nocty mepBoro MuHHcTpa (DPAaHI¥A W 3aHEMAN 3TY JOMK-
HOCTH J0 cMeprd. OH cobpan BeJuROJCHHYI0 KOMICKIHI &JIMA30B I 3aBellal BX
QpaBnyscKoil Kopone,
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Orpanxy 6pno.ne'r (rpymeBmpHas Kanis) (puc. 88) mMoskHO cumTaTh
BHIOM3MeHeHHoi GopMoir ABoHHOM po3si. OHA BHIOMHAETCSA XapaKTep-
HBIMH TPeyTOJBHHME rpaHaMa. Bpuoser (@Horga mmcanocs «0puibo-

©
AN AVA

1
_ &
Puc. 83. lomnannckan Pue. 84. loxyromnang- Pnc. 85. Amrsepuen-
posa: I — KOpoHKa, cKas posa: I — ROpOH- CKas posa: I — KOpoH-
2 — BHA cOOKY. Ka, 2 — BHJ COOKY. Ka, 2 — Buj COOKY.

JleT») MCOOJIb30BaNCA (QPAHMY3CKEMH IOBEIHDAMH IS TPYIIEeBAJHEIX
aIMa30B.

3. BpunmanToBaa orpanka. Ha nporssKeHIM MHOTHX JIOT CIMTAIOCh,
gT0 374 (OpPMa OTPAHKN BIEPBHE OHITa WCIONH30BAHA T'PAaHMIBIIH-
koM XVII B. Brauenno Ilepynuu, seposrro Bemenuannem. Tax cumra-
ZIock mOo KpaitHedr Mepe B 1833 r.; 9ToT QaKT YHOMUHAETCA B KHHTE

N

/.

Pnc. 86. I{Boiiran rox- Pme. 87. HpecroBas Puc. 88. Bpwmoier,
JGHACKASL po3a. posa.

Kopa «Hayka o ZpaToTeHHHX KaMHAX», BHINE/IIeH B YKa3aHHOM ro;ay
Onuako B pesyabTaTe HEaBHO NPOBEJEHHHX HCCIAENOBANMI YHANOCH
VCTAHOBHTH, 4TO «ITO MHEHHE, BO3MO;KHO, HenpasmabHoe» !, Ifo-
BHIIMOMY, ?TOT €I0C00 OTPAHKE BO3HHK B HPOIECCe yCOBEPIIEHCTBO-
Baumd NPEMUTHBHOW orpankm Tabammeil, pacmpocTpaHeHHOH B

"t H. Tillander. The Journal of Gemmology, 1965, vol. 9, p. 395.
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XVII B., KoTopas HpomLIa Yepe3 MHOKECTBO IPOMEKYTOYHBIX dopm
C JONONHHUTEIBHHMY TDAHAMM, IONYYCHHHIMA UPH CHAIHBAHAN
yIHOB, UTO TMO3BOJIANO HOAYYaTh OT 8 1o 46 rpameii Ha Koponke u 8,
12 maum 16 rpameit Ha pyrgucre. [lus moaHoi 6pUIIAAHTOBOM OTPAHKHE
(pme. 89) xapaxrepHo Hagmame 32 rpaHedl Ha KODOHKe, HE CYHTaA
raGumuxd, m 24 rpaneil Ha DABMJIbOHE, He CIATAA KOJETH. ITpenmy-
MECTBO STOTO BHJA OTPAHKH IO CPABHEHHIO €O BCOMH IPOTMMH 65110
CTONL OYEBMEHEIM, 4TO LOCIEe €e M300peTeHHd BIANeNbIH KPYDHBIX

2 3
Paec, 89. Pamasan fopma GpminuanToBoil orpamxm: I — KODOHKA, 2 == BHJ ¢Bo-
Ky, 8 — OCHOBaHU®,

xaMHeil, OIPAHCHHHX PO30if, OTAABAIW IEPEOrPAHATL UX, HECMOTDA
HA .TO 9TO IPH STOM HEMHOTO yMeHBLIIAJNCA Bec (pHC. 90). He cuuras
BTOPOCTOLEHHHEX, XOTA H He MeHee BAKHEIX H3MEHEHUI B JeTalAX,

Ay

A

Puc. 90. [Toayuerne GpMIINAHTOBOL OTPAHKE W3 OKTA3fpPa.

DTOT BEX OCPAHKE C TEX IOD OCTAeTCA CTAHAAPTHLIM JJIA aIMA30B,
H CI0BO «OPIILIMAHTY CTAJH WCIOIB30BATH AIA 0003HAYEHHA alMasa,
OFpaHEHHOTO TaKEM 00pasoM.

“Komtyp pymmmcra — oGojKa, PasfelfAMEro BePXHIO0 X HIEK-
HI0K0 YaCTH KAMHA,— MEHSICA B [0BOILHO MHUPOKAX IPEeNaX B HPO-
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m[ecce SBONIONUA HTOTO BUAA OrPaHKE. B HeKOTODHX PaHHWX BapHaH-
Tax OH OHLI HPOJOJITOBATHM HIN KBaJPATHHM, CO CIIAKeHHHIMEH yT-
jJaMu, # obJafal CHMMeTpHell BTOPOro MM ETBEPTOrO IOPAAKA; B
COBPEMEHHBIX HB[GAHAX, B COOTBETCTBHH € HJCAIBHEIM PACIOIOEKe=
HEeM TpaHell, XapaKTepH3YOMUMCA CHMMETpHedl BOCBMOTO NODPAJKA,
pyERECT mMeeT oKpyriyio dopmy (pumc. 91). Kommaecrso m mopspox

1 . 2

Pmc, 91. CoBpeMeHEas KpyTaiam GPHIIMAHTOBAA OTPaHKA: I ~= KODOHKZ, 2 ==
BH]] cGOKYy, 8 — ocHOBAHHEC.

PACHIONIOKEHNST TPaHelf, KOTODHE COXPAHAITCA BO MHOTOM TaKUMH,
KAKUMY OHE GBUIM Ha HAIATBHOM CTaIAY HCHOIb30BAHAA OPMILIHAHTO-
BOll OrpaHKHM, TPUBECHH B HILKecaenylomei Tadiamme.

Kopomxa (BepXHAs JaCTh, NEPEHAA JACTD WIHM BEPIIMHA KAMH5)

Homuue-
CTBO Haszpanne ®opMa rpaHa Ipyroe Ha3BAKNS
rpaneit .
1 Tabnmuka 8-cToponHAsA, KPyNnHAA
8 3Be3na 3-CTOpOHHAN, MeIKas
4 ®aceTrra, TeMIJIET |4-CTODOHHSAA, KpymHAA
4 Kaun, pom6 4-CTOPOHHAS, KPYUIHAA 8-rpammnK
8 Kpecr, ckroo 3-cTOpOHHAA, MeJKas .
8 Crunx 3-cTOpOHHAS, MENKasg 16-rpanBhi Kpecr

B mame BpeMsa Hame IPEMEHSeTcA KOMOMHANES KIMHOBHHEIX
rpaHeil ¢ (aceTKAMU M CKEJIOBHX ¢ KOCHIME TDaHAMH, UTO COCTaB-
aser 8 dacerox um 16 wpecroBux rpaueii. BeposATHO, 3Be3j(HEe I'PAHH,
ORpy:Kaomue TabIuuRy, a TaKKe KPeCTOBbe H CKUJLIOBEIe IPAHN mep-~
BOHAYANLHO OBJIA HA3BAHH TaK IO cBoedl gopMe M PACHOIOKEHHIO;
OJ[HaKo HE MEKII0YEHO, UTO CKUJIJIOBHE T'DAHH IOJYYWIH CBOE HasBa-
HEe m3-3a TPyAHOCTeH, KOTOPble HCHETHBAIM IPAHHIBIUKA IPA TOY-
HOM HaHeceRuH WX Ha KaMmeHb (amri. skill — MacrepcTBo, BCKYCCTBO).

Ilna pmaBmiaboHa HamGoNee XapPAaKTEPHH COYETAHHA OJMHAKOBHX
rpaHeii: HAIPEMep, HMCIOAB3YT 8 HaBMILOEELX & 16 ®pecroBmx
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Maswison (HWKAAST CTOPOHA, 3a/HAA cropoHa mim Gasa KAMHA)

Honuye-

CTBO Hassanne <dopma rpaHma JOpyroe Ha3BaHHE
rpanelt .

1 Honera 8-cTOpOHHAA, MEJKad

4 MaBuaboR | 5-CTOPOHHAA, KpyUnHAA 8-rpamRHl TABMILOR

4 Kana . 5-CTOpOHHAS, KpynHAA

8 Kpecrt - 3-cTOpPOHHAAA, MeJKad 16-rpammhiit Kpect

8 Crumn . 3-cropoHHAA, MeIKaA

rpameii. ManeRbKyio KojerTy (HHOIZA ee He JeJal0T COBCEM) OKPYIKAIOT
GoJIbIINe I'PAaHH IAaBHJILOHA, & KPECTOBLIC M CKUJLIOBEE T'PAaHA Hepexo-
AAT Yepes PYHAUCT B TaKHUe ke I'DAaHM HA KOPOHKE.

HeckoabpKo WHAA TePMIHOIOIHA HCHONB30Balach IpH ob6paboTke
aiaMaszoB B Dpaiitone. I'panm HasbBaJXHCh TAK: HaBepxy — Tabuamuka,
sBeaysl (8 TpeyronpbHEKOB), mapyca (kites — BoceMb NPAMOYTOIBHBIX
rpameil) m noiosuukm (16 TpeyrodBHEIX Tpameil); BHE3Y — KOIeTa,
HATEYTOJLHARE (8 TATHCTOPOHHEX rpameir) m monosmukE (16 Tpe-
yronpuukos). Cienyoniyo cepuio Ipaseil Ha BePXHed CTOPOHEe KaMHA
ob6pasyroT 4 pacerru, JOMOJHAOMHEE PAL HAPYCOB; TOYHO TaK jKe HA
HuKHefl CTOpOHe KaMHA HaBIIbOHH, obpasylomue paj m3 4 rpauei,
3aBepINaT PSA NATHYTOJLHUKOB.

dopMa PYHAMCTA YaCTO MEHAETCA B COOTBETCTBHH ¢ dopMoil orpau-
KN: PyHAHCT Mo;keT OuTh poMOmdaeckmM (aiaMmasniii, miam pombude-
CKEil) IIE MeHee CHMMETPHYNLIM, HAIDHMED B IIOf(BECKaX (IaHeyo-
KaX), [JsL KOTOPHIX pasdMeps rpaHeii BEIOHPAIOTCA B COOTBETCTBHIM C HC-
KaskeHHOH ¢QopMolt Kamu:A. ‘

VBelanueHNe KOJHUYECTBA FPAHE SHAYUTONbHO YIYIIINI0 BHEINHAH
BAJ KPYUHHX aJIMa30B. B HEKOTODPHX CIydadax KOJETY OKPYIKAWT JI0-
HOJHHATEALHLIM PAKOM U3 8 rpaueii 3Besgn. B xpynmeiimenm us o6pabo-
TAHHHIX aJMa30B — «3Besne AQpnkm», TIIaBHOM W3 KaMHeH, mMoJyuen-
HEX m3 3HaMmemmToro «Hysimama», €cTh MOMONHWTEILHHA PpAJ 3
BOCHMHE TpaHeif, Tak WTo ofIiee KOMMIECTBO Ipameil Boapocio o 74.
TakuM cmoco6oM MoKHO 00pabaThiBaTh He TOJIBKO KDPYIHbIE aJMashl.
B orpamke Tmma xaiinaiit, paspaborannoit B Morammecoypre B 1963 r.,
o0BYHas GpHIINAHTOBAA OIPAHKA M3MEHEeHa: HA KOPOHKY M HABHIBOH
HAHOCAT IO 8 MONOAHHTEIBHEIX I'paHeil, IS TOro 9To6H IPAJATh KaM-
g0 Ooapme Giecka W WIpPH upH Majoii morepe Beca. Hexoropsie
Gomee crapse BUAB NH3MCHEHHON OpPHIUIMAHTOBOM OrPAHKH OyAyT
ONMCAHK HUKO.

-BpmimmasToBag orpamka pOMKAANach B MHOTOUHCIEHHHX Hpobax
¥ OIIEOKAX; OHBIT HAYYHJ IPAHIIBIAKOB, UTO 1A MOCTHKEHHWA MaK-
CHMAJBHOLO ONTHIECKOTO dferta HeoOXomAMO cobaiofaTe B KaMHe
ompegenaeHHbe nponopnuu. llo crapomy IpaBuiy BepXHU#A yroa mpa-
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BEJIBHOTO OKTA3/Jpa CJE0BAJIO0 CTAINBATH WM OTIHJINBATH HA BeIMIH-
HY, PaBHY® 5/18 fuaroHaadm oKTasgpa; HIKHEN yroJ cpesain Ha 1/18
pmaronaxm. Ha pmc. 90 41=5/18 AA", a A'c=1/18 AA’; orciona Bun-
B0, 9To Ot, cocrasusiomee 2/9 or AA’, pasno nomosuue Oc. Paccros-
mue Oc pasHo 4/9 AA’. Torga TT'/CC'=Tt/Cc=At/A'c=5, u, cuego-
BaTeJbHO, INAPHHA KOJETHl COCTABJIAET IATYI0 9AacTh IMHPHHEL Tal-
JAAIKH.

B cammx paEENX OpW/IIHAHTOBHX OrpPAHKAX, BOZHHKIIAX HEHO-
CPEeACTBEHHO W3 LPHPONHOr0 OKTAadjpa, IJIaBHEE IPAHE HDABHILOHA
¥ KODOHKH OBLIM HARJIOHEHH K PyHAHCTY (TaK sKé KAK M I'DAHHU JpeB-
Heil GopMH orpaHkKm Ttabamiei) mOX OKTAdAPHICCKEM YrioM H4°44’.
Ho Bcrope rpaHUABIUKA YMEHBUILIN YroJ [0 BeJHYHHL, GIN3KOH
K 45°. HarmoH stux rpaxeil ompeneiser oTHoLIeHHEe pasMepa Tabird-
KH K pa3Mepy (aceTox Ha KOPOHKe U pasMepy DAaBHILOHOB HAa HIKHEH
9aCTH KaMH#A, a TaKKe WX 3aBACHMOCTh OT HOJHOW INMDAHH DPyHIA-
CTa H, CIeoBaTeJbHO, OT (opMbl KaMuHd. ONTAMATIBHEE IPONOPIAH
COBEpIICHHOr0 OPINLINAHTA MATEMATHYeCKH OGOCHOBAHH DAAOM MC-
caenonareneil. ToMKOBCKE ! yCTaHOBWJI, 4TO €CIAH TPHHATEL ITHPHHAY
pyazucra 3a 100, To BhicoTa KopoHKM Haj pyHAECTOM cocTaBmT 16,2,
KoxeTa OyxeT pacumososiiena Huyke pyHAumcra Ha 43,1, ofmas BecoTa
KaMEA cocTaBuT 99,3, mupnAa Tabamaka OyAeT paBHA 53; COOTBETCT-
BYWOIN@e YIasl (acerok M HaBAIBOHOB OTHOCHTEALHO TabaM4Km m Ko-
JeTl paBHHE 34°25" m 40°46’. Otm pacuersr mojTBepAWAE B GOJbINOMN
CTONeHH Te [AHHBIe, KOTOPHE OBLIM HOJYIeHH I'DAaHWIbIAKAMA-TPAK-
THEKaMA OPOULIOTo MeTofoM mpob m ommGor. IIpm orpamke coBpemen-
HHX OpPWIIHAHTOB OOHYHO NCHONB3YIOTCA MOUTH TAKHE Ke YIJB
(pre. 91), xoTa ¢ HembI0 COXpaHEHHA Beca KaMHA BO3MOKHBL HEKOTO-
pHe H3MeHeHMsd; MOIYCTHMBE OTKJIOHEHHA, ¢aabo CKA3HBAOMHecCH
Ha KA9eCTBe KaMHsA, /I YIVIOB KOPOHKH COCTaBJIAIOT 5—7°, IJA yIiIoB
HAKJIOHA TpaHeil DaBUILOHA OHM BHAYATEAHHO MEHBIIE,

Pymapucr pomxen GbiTh HACTOIBKO TOHKHAM, HACKONBKO MO3BOIAET
OPOYHOCTh KaMHA, uT00H H30eKATh ero o6NaMHBAHEA IPH 3a/elKe
B QIPABY; €C/IM PYH/ILCT OCTABUTH TOJCTHIM, TO B PE3yJIbTaTe OTPasKe-
HUA OT HE/KHUX rpaueil OyAyT BHAHE TPy0he Kpas, 9TO MOKET Cy-
IECTBEHHO IOBPEJUTh KAYecTBY KaMHA, 0COGEHHO IPH 3arpssHEHUE
KDaes.

3HauMTeNbHOE W3MEHEHHE, CBA3AHHOE ¢ YMEHBIIEHHEM YIJIOB KO-
POHKH ¥ IaBANbOHA, 3AKI0YacTCA B YMEHBIIEHAH POJIH KOJETH. lpm
OKTas[[pHIeCKAX YyIJIaX 9TA rpaib OTpasKaer oGpaTHO B KaMeHL GOIb-
MYI0 9acTh CBETAa, BXOJAMIET0 Uepe3 KOPOHKY; KOJeTa MOMET COCTAB-
aarb 1/5 wacte (miu eme Goubiie) or pasmepos Tabmamukn. C yMeHb-
HIeHHEeM YIJI0B POJIb KOJEThl CTAHOBHTCA MEHBINe, 4TO, KOHEUNno, IpM-
BOAMT K ABHOMY YyMeHBINGHHIO O/JeCKa BCJEACTBHe IOTEpH CBeTa 2,

L Marcel Tolkowsky, Diamond design, London and New York, 1919,
® W. F, Eppler, The Journal of Gemmology, 1967, vol. 10, pp. 218—223,
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B coBpeMenHnx GpmanmanTax Ha CaMoM jelle 3TO ENA6TCA BO Uabesxa-
HA® OLACHOCTH OTKalnBaHHA BepmmuEH. CoBpeMeHHAas OrPaHKa ©
KPYraeM PYHEHCTOM, MAaJHMU YIJIaMHE B KpPOIIEYHOH KoJeroli Ha-
CTOJIBKO JIy9Ie N0 CPAaBHEHHIO ¢ OTPAHKON CTApHIX KaMHeld ¢ HX mourm
KBaJpaTHLIM PYHAMCTOM H BEICOKOI KODOHKOH, 9T0 BIamedbI[H KaMHeH
CUMTAOT, YTO IOTEpPSA Beca IPH YMEHBIICHHW BHICOTH OpPHIHAHTA
¢ IHXBOH OKymaerca yJayduleHHeM OjecKa M HrDH KaMHS.

CobiioieEne OImpefeIeHHOTO MOPAAKA PACIONOKeHHA TPaHed He-
ofxommMo A Toro, 9ToGH Bech HOTOK CBETA, MONAZAOMEr0 B KaMeHb
B OCHOBHOM 4epes TalJHIKy, IOJHOCTHI0 OTPAKAJICA OT rpaHell HEK-
Hell HaCTH KaMHA H M3IYy9aicA ¢ HeGOJBNIMME MOTePAMH HIE Ge3 mmo-
Teph Yepe3 KOPOHKY, yKeJaTeJbHO Uepe3 ee HAKJIOHHHG TPaHH, TaK
4T00H Co37aBajcA HAWIydmmil nBeToBol addexr (urpa). Ecam Gpma-
JHAAHTOBAA OTDAHKA alIMasa C/eJaHA NPABHILHO, TO KAMEHBb N0JKeH
Ka3aTbCsA COBEPIICHHO TEMHEIM, OCIN ero Tabamara ofpamieHa K mcToq-
HUKY CBET&; TOT/ia CKBO3b KOJXETY 6yJeT yXONUThH COBCeM HEMHOLO CBe-
Ta. B m06HX APYrEX ZparoneHHHX KaMHAX I MMUTAIAAX U3 CTEKIA
HEKOTOPO® KOJIHYECTBO cBeTa OyJeT HPeloMIATHCA W BHXOAUTH depe3
OCHOBAHHE KaMHA. JTO CBOHCTBO MOMOTaeT OTIHYHTE AJMAa3H OT IHOJ-
JeJI0K.

M5 Toro UTo0H CBET He YXONWI Uepe3 OCHOBAHN®, OH NOMKeH HO-
nafare Ha HIGKHEE TDaHE Hoj, yraaMu MeHee 24°26° (upepeinbHRmil
Yo HmOJIHOrO OTPaKeRHA AJAA alIMasa), HO 9TOr0 HEFOCTATOUHO, MO-
CKOJNBKY BO3MOMHO, 4TO Jy4 HajaeT HA HWKHHE I'PAHH IOR TAKOMHA
yraavua. IIpm orpaskenn: oH A0JIKeH BO3BPATHTHCA K KOPOEKEe & IO-
MOATH K IpaNd BHIXOAA IOX YTJIOM MeHbIIe KPHTHYECKOIO, TaK KaK
B HHOM CiIy4ae OH He cMO;KeT BHiTH 3 Kamuda. Ha pumc. 92 cxemarnge-
CKH IOKa3aHHl OYTH JiyYed, mo-pasHoMy BxogAmux B Tabamuxy. Io-
TOK CB€Ta, KOTODHM HajaerT Ha TaOAMIKYy A CKBO3b HEE HPOHHKAeT
B KaMeHb, He IpeTepHeBaeT AUCOEPCHH, W I03TOMY OH COBEPUIICHEO
OecrBeTHHI; OJHAKO, €CIM JYIH CBeTa NAAAIOT Ha HAKJOHHEE TPAHH,
CBEeTOBOIL JIyd pacIemyIAercs, BOSHEKAOT Pafy:KHHE dPPeKT, Tar Ha-
SHBaeMas Urpa, KOTOPO#l clIaBATCA Aparolennne kamMam. Ecam nmm-
HHe I'DaHd HaKJIOHeHH B Tabamuke mop yrioM 45° u, ciefoBaTexbHo,
PaCHOONIOKeHE OTHOCHUTEALHO APYT APYra HOJ HPAMEIM YIIoM, TO Oa-
Jaomue H OTPaKENHEE Iy9YW cBeTa OyAyT mapasiureisHn. Vsumenenme
yIia Ha HECKONBKO I'DAfyCOB IPUBOINUT K OTKJIOHEHHI) OTPAKEHHEIX
Ay4eil K GOKOBHIM I'DAaHAM KODOHKH, 9TO ycmimbBaeT mrpy. Moskmo
IPefCTABUTD cefe KaMeHb He OTPaHEHHH, a mMeomuil opmy Komyca,
CJierKa YCEYeHHOTO CBepXy W HOYTH moJaHoro BEHHU3Y. Ilpm mopofmoi
o6pa6oTke KaMHsA BO3HEKJW Gh 3HATHTENLHHE TPYJHOCTH, fa H pe-
syabrar 6u1 Ok He cammikoM dpPeKTHEM, XOTA, BEPOATHO, Golee o=
crosEENM. Ho mvenHO GecnpecTanHO MeHAIOMMECH OTTEHKH HpPHBJE-
KalOT B3INIAA: CHaYajda — OpPUAIMAHTOBOE CBePKAHHE YHCTElmiero
Gestoro msera m TOTHAC JKe Ma3ypHO-roxyboil Greck, mepexomAmuii ua
BOCKOBOI0 B HU3HICKAHHHIA OpaH;KEBHE, 3aTyXalOIUii B MaIEHGBOM
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[——

épilamm; BCe 9TO ¢ pPA3AMIHHIM 0IeCKOM HCOYCKaeT MOBEPXHOCTb
KaMHA. - :

Ciegyer OTMETHTb, 4TO OTHOCHTENBHHEE PA3MepPH, NPUBE/ICHHLO
BHIIe, HeoOXOMUMEL [JIA MOJHOTO OPOABICHUS HIPH, HO 5TO He 3Ha-
9AT, 9TO OHHM MCIOIL3YIOTCA Becerja. B macTosimee BpeMs 9TH COOTHO-
IMeHHsd, KaK DPaBMIo, CYMECTBeHHO WHHE, 9TO CIHoco6CTByeT coxpa-
HeHEWI0 Ooxpmmero o6beMa KaMHsA NpH JaHHOM Bece. HopoHKa penko
mpesuimaeT 1/ obmieil rryOHHEbN KaMHA, a 9acTo OHIBaeT eme MEeHBIIe,

no
-

elirevaciess

seTHOH

Pac. 92. IlyTs cBeTOBHX JXydeit B OpananmanTe,

1o Y, B TO sxe BpeMaA TaGimIKa CTajNa 3HAUYATENHHO Goxbine, pasMepH
€e COCTABJIAIT OKOJO 3/, MOJHOTO CedeHUsA, a OOKOBHie I'DAHH AEIAIOT
MeHbIIe, ¥ HAKJIOHEHH OHH K TaGaduKe mojy MeHsIIEMHE yriaamu. B pe-
syJbTaTe KaMeHb mpmoOperaer Goee IIOCKMIl BUJ M HCIyCKaeT MHOTO
«OTHS», NPOABAAA XOPONIYI0 HUTDY.

Jlio6olt gparomenHbi KaMeHb AOMKeH OHTH abCONIOTHO YHCTHIM,
HO OCOGEHHO 5TO BA/KHO JUIA anMasa GpmanmanToBoll orpamkm. Kcam
3aJHAA IIOBePXHOCTH KAMHS IOKDHITA JKHPOM M I'PA3BI0, KaK JacTo
fbiBaeT B KOJBHAX ¢ 3y04aTHIM 3aKpenieHneM KaMHeH, CBeT HepecTaeT
HOMHOCTRI0 OTPAsKaThes OT 6aswl, Gonpmas ero 4acTb BHXOJIUT U3
KaMHA; 9TO Cephe3Ho BamAeT Ha Oaeck m urpy xamudA. Ilo sToit npmyum-
He KOJbIIa ¢ KAMHAME BCErja cJellyeT CHAMATEL IPH MHTbe PYK, TaK
KAK IpA KasKIOM MBIThe MEIIbHAsA IUIeHKAa HA SaJ{Hell IOBepXHOCTH
KaMHS CTAHOBUTCA TOJIIE W KaMeHB Jielaercs Bce Ooiee (e3KHM3HEH-
HEIM, TYCKJLIM; Heo6XoqnMo GepesKHO OTHOCHUTLCA K KOIBIAM, KOTO-
phle Hocdmb Ha pyKax. IIpocTo yAUBHTENIBHO, KaK IyTKO Pearupyior
Koabena Ha uncTky. OuuniaTe safiHue DOBEPXHOCTHE KaMHell, 3aKpenaeH-
HHX 3y0maMu, MOMKHO AameJbCUHOBOH MAJOYKOR HMIH flajke HaMOTaHd-
HOK HA CHHEYKY XJ0m4aTo0yMa;KHOH UIH MePCTAHOR TPADOIKOM, CMO-
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YeHHOH 6en30J10M, TONYOJIOM MIRW JAPYTHM PACTBOPHTENEM; NJIA 09H-
IIeHHs KaMHell MOKHO ¢ yCIeXOM HCIIONB30BATh Aae OOHUHYI0 BORY.

Enga nm cronr roBopuTh 0 TOM, UTO TPaHHARIIUKA IpU oGpaGoTke
aJIMa30B W, KOHEYHO, APYTHX KaMHeH He CIHMIKOM TINATEIbHO BHIOI-
HAOT YII0BHE M3MEPeHHs, a MOJ0KeHNe, KOTOpoe NOJKHH 3aHAMATH
I'PaHd, ONEHUBAIOT B OCHOBHOM Ha Iia3; WBPEJKA, OHAKO, DPABHIb-
HOCTh MONOKEHusA rpaneil mpoBepsaercA Ipa momomu yraomepa. B ca-
BH C 9TUM [[OOYCTEMEI® OTKJIOHEHHA PA3MepPOB H YIJIO0B, HPHBEJeHHES
B DTOH KHATe, WHOTAA nmpeskmaiorcsa. llpu aToM Kamens Oyfer BRTIAA-
JeThb MEDPTBEIM W OyOeT CONPOTUBIATHCA BCEM IONHTKAM BROXHYTH
B HeTO KH3Hb; MOJOKeHHMe MOKeT CIACTH TOJBKO IepeorpaHKa, HO
TorTAAa 00paboTKa 060iiieTcss CAMIIKOM ZOPOr0, 0COGEHHO €CJIHE KaMHH
MajIeHbKMe.

B mpeane Kamenb GPMINHAHTOBOM OTPAHKH NOJKeH 061afaTh Cle-
IYIOIUMEA KavYeCTBAMH: BHICOKON Aamcuepcueit cBera (Hrpoif), 3HAYB-
TeJBHBIM IIPEJIOMIEGHAEM; B HEM He JOJUKHO OHTHh BHYTPEHHEH OKPACKH.
ExuncTBeHHEM AparomeHHHM KaMHEM, KOTOPHE B ofmeM MOMer co-
MEPHAEYATH ¢ AJAMA30M IO THM KAYECTBAM, ABJACTCH IHPKOH. XOTA
HEOKDAMEHHL IUPKOH BCTPEYAeTCA B IPHUpPOJEe KpaiiHe PeIKo, IBET
HEKOTOPHIX KEITOBATHX MHPKOHOB 0e3 TPyJa MOKHO YCTDAaHHATH BO3-
JeficTBHEM BHICOKO# TeMmeparyph, W 3TOT npomecc meoOparmM. «Mr-
paloniuiiy OUPKOH, OrPAHEHHHN OPUIIUAHTOM, KOHETHO, HENETKO pac-
IO3HATEL HA I71a3, HIOCKOILKY OH CBepKaeT M oOxajaer mrpoi (macmep-
cmeil cera). Tew me menee HUPKOH JIETKO MOKHO OTJIHYATH OT aJIMa3a
6iarofapA ero. [IByODperoMieHwio u Golee HU3KOH TPemOMIAIOIIEH
cHOCOGHOCTH, B Pe3yJbTaTe 4ero SHAUWTENbHAA JONA CBETa BHIXOMHT
4epe3 3aHIO MOBEPXHOCTH KaMHSI; KPOMe TOr0, U3-32 MEeHbIIeil TBep-
AOCTH Yepe3 HeCKOIBLKO JeT pedpa mupKoHa OYyAYT Ka3aThCA H3HOMEH-
HEIMH, HA OTKPHTHX IpaHaAX unoasaArcA papaomasl. Ocransmbie Oec-
IBETHLE [parolenHble KaMHHO, Takue, Kak] Oexriit candup (Kopymnm),
TOMAa3, TOPHHIT Xpycranb (KBapi), B CpaBHeHHM ¢ OPWIIHAHTOM Ka-
/KYTCHA NUINEHHBIMHE MIPEH, HOCKOABLKY O0JafAIOT HUBKHAM IIPEIOMIe-
HHEM,. ,

OcoGrlit mETEpEC TPECTABIAIOT T¢ PASHOBUAHOCTH CHHTETHICCKAX
KaMHeH, KOTopble MOTYT CIVKWUTH 3aMEHHUTENAMH aIMa30B. BecbMa
MEPOKO HCIONb3yeTcA CWHTEeTHYeCKas OeCrBeTHas MNuHelh, HO ee
fosee HHBKEE MOKa3aTedh MPEIOMICHHUS JETKO yCTAHABINBAETCH HO-
TPY/ReHHEM B HORMCTHI MeTmied. [lsis cunTeTnIecKoOre pyrmia BCerga
XapaKTepeH JIeTKEU /RKeJITOBATHIH OTTEHOK, OpocaeTcs B riasa ® ero
BHICOKOE fiBympenomienme. Turamar crponnua (guareM) H30TpoOIeH,
HO €70 JUCIeDCHS JasKe IPEBHINIaeT AmcHepcmio aimasa. PeGpa taxo-
ro TPAHEHOro KaMHA. OOBYHO GHCTPO M3HAINMBAIOTCA HM3-34 erc MAT-
rocta. B cuntermueckom GecrsernoM cangupe 9acTO BUIHE IY3HPh-
KH BRJIIOIEHHIT; 370 MO:KeT HAOAIOIATECA B B CTOKIAHALX IMATANAAX,
TaK;Ke OIeHb MATKNX M HMEIONUX CPABHHTEILHO HOSKUH IMOKA3ATENh
npenomiaennd.  Hemasno momywennbit cHHTeTHYeCKWi HTTpHIt-aiio-
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mirnuesnfi rpamar (AT, paiimomap) ofanagaer jpucmepcued, paBHOME
apms 0,028, n HosToMy JMHIIEH WIPHL. '

4. BunonsmenenHpie OpuimmadTsl. UToGH COXPAHHTh BeC KaMHA,
He HAPYIIAA IPU HTOM ONTHUECKOTo dddexTa, Ghaa mMPEITOHKeHa Or-
paHKa, mpefcTaBasoman coboil BugonsMenennyo gopmy Opmiinan-
TOEOH OrpaHKm; OHA HoNyunia Hassamme «3sesga Hopa» (pume. 93).

SR
LN

VANS7AY
. VV/‘V

2 3
‘Puc. 93, «3sesga Hopa»: I — sup cOoxy, 2 — KOPOHKa, 3 — OCHOBAHHO,

Pasmeps TaOMWYKM 3HAYUTEIHHO YMEHBIIEHE! M COCTABIAOT JANb
TYeTBEPTH MONEPEYHOro pasMepa KaMHA; B TO K€ BPeMs yBelndeHa
KoJeTa: OHA MOJKeT OBITh IOYTH TAaKOi ke, Kax Tafamika. OTHOmeHue
BHICOT KODOHKH 1 6assl coxpansercs 6auskuM K ¥2. Cummerpus sroro
BOJIa OFPAHKM, KAK IOKA3aHO HA HPHBEIEHHBIX 3/{eCh PHCYHKAX, FeK-
caroEadpHag (IIeCTOTO MOPSKA), @ He OKTATOHAJbHAA (BOCBMOTO IIO-
panxa). Koporka cocrour n3 Tabiauuxm, 6 3Be3AHbX (aceTok, 6 remno-
fdeToB (KIMHOBMAHHIX rpaHeil) um 12 KpecTOBHX rpaHeil — BCero
25 rpameii. B Hmxmeil 9acTm COXpaHeHK! KPeCTOBbIE IPAHN, & HABUIBO-
HEl 3aMEHEHH CJIMKHON cmeTeMoil TpaHeldl, cofepxameli Kolery,
6 pomGos 7 eme oxus psaj u3 6 pomGoB, a B IPOMEKYTRAX MEKIY HAMI
6 MeJKUX RIFHOBMIHBIX IpaHeil ¥ pacXxogduuicsa OT HAX A0 PYHAHC-
Ta TpoitHo# psAx m3 18 ckminoB m 12 KpecToBHIX rpameil; Bcero nus
KaMHA cofep:katr 49 rpauneif, u, TakaM o6pa3oM, BCEro Ha KaMeHb Ha-
HOCAT 74 rpanm.

BugonaMenennaa GpmiinanToBas orpanka (pmc. 94) 6suia msobpe-
TeHa B AMepuKe (TaK HA3HBAEeMAS CTapas aMePHKAHCKAsA OTPAHKA) H
nprobpena GONBIIYI0 MONYIAPHOCTh, IOCKOABKY OTPaHEeHHHH anIMas
Ka3aJICsa HeofHYARHO TIPABIEKATeIIBIM 61arofapa BCOLIIKAM CBeTa,
OTPAsKAIOMErocA OT ero rpameil,  BHJ| €ro MEHSICA IPU KI0M ABHA-
JKeHEA YeNoBeKa, HocAmero xamensb. llinpuna rabamiku Gbna yMeHb-
ImeHa 70 Y IIMPHHK KaMHs BMECTO IIOJOBHHBI, OTHOIICHHE BHICOT
KODOHKH M HABEIBOHA CTAJIO PABHHIM 2/; BMECTO /2. OTO MO3BONHIO-
BBECTH JOIOJHUTENLHEI paAm u3 8 ¢aceTok, 9T NPHBEIO K yBeaunde-
HED g@caa Tpameil Ha Koponxe fo 41. Hak m npm mcmons3opaHmm or-
pauxm Kopa, moreps Beca Obiia CpaBHHTEABHO HeGONBMION.

B mauane HoHemmHero croietnsa B AMepnxe Obuia maofperena ermie
Gonee m3MeHeHHAd (opMa OpPMIIHAHTOBOH OTFPAaHKH. JTa OrPaHKA
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noNy9nna Hassapme «wobuueiinasy (pme. 95) B oznamenoBanme 60-it
TOMOBIIUHN BCTYIJIGHUs HA IPECTON KopodeBk Burropum. 3pmecs
COBOPIICHHO HCUE3JH TAONMIKA ¥ KONETA, BMECTO KGKIOH H3 HEX HO-
ABMJIOCH 10 8 pacxofAmmuxcA u3 OfHOH TOYKH 3Be3fuEX rpazeir. Ha

1 : 2
Ppre. 94, Crapuit aMepmranckmii Gpmmmmant: 7 = Buy c6OKY, 2 = KOpDOHKa,

KODOHK® KayKHBIA TeMIjeT ORI 3aMeHeH mapoil TPeyroJbHHX (CKHI-
JIOBBIX) TPaHei, a MESKY MapPOH KPeCTOBEIX 1 NAPOH 3Be3/(HHX Tpameit
pacnonoskeHs /00aBo4YHEIe KIMHOBUAHHE rpaHd. B mmkmeir dacrm

Puc. 95. OrpaBxa rofmneiiman: 7 = KOpOHKA, 2 =» BEJ C6OKY, 3 = OCHOBaHKe,

KaMHA MEKAY DABAIBOHAME DACIONATaeTCs AN KAMEBEB. OTHOme-
HHe BHICOT KOPOHRH ¥ OCHOBAHMSA COCTABJACT 2/,

Hoporra mpm orpamxe Thnma Xo6umieitHOi cogep:iHET 8 BBE3NHEIX
rpameit, 8 KamAbeB, 16 CKMATOBHX U 16 KpecToBHX rpameil — Bcero
48 rpameii; ocHOBaHHEe cofep:RAT 16 KpecToBHX, 8 3BE3MHEX Tpameit,
8 napmaboHOB, 8 poMGoB — Bcero 40 rpaneit. Takmm o6pasoM, obmee
KOAW4eCcTBO Tpameir pasHo 88.

Kpacora s10it m3MeHeHEON (OPME OTPAHKH CO3TACTCA MEOIKECTBOM
MeJKEX TpaHeil, TROIMAX OPHA I000M ABMKEHAM KAMHA BCOBIIKH CBe-
T4, a He I[BETOBHIMH 3QQeKTaMH, PoIb KOTODHX HeBeIMKA H3-3a CPaB-
HATENBbHO HeOOIBINOR TIyOUHE OCHOBAHHUA KaMHA.

Hasa oxpameHnsix Kammell GmHIa NPEIOKeHA CIOKHAS 3BE3HAA
GpmanmanToBas orpamka (pmc. 96) ¢ MHOTOYECICHHEIMA MeTKHIMH T'pa-
HAME Ha KOPOHKe W NABHIBOHE.

HKpome Toro, mcnonp3osanmcs u mane GOPMH OTPAHKE C MeHBIIAM
KoImiecTBOM rpameii. Tak, B amriamiickoM Gpmiiamanmre (pme. 97),
EeT (aceTOR W HONOBMHH KPECTOBHX IPaHeil; Ha KOPOHKe, KpoMe TaG-
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IMIKA COXPaHeHH 8 3Be3NHHX ¥ 8 KPecTOBHX rpameit — Bcero 17 rpa-
peit. Ha mmxneil ctopoHe RKaMHA PacIonaranTcs 8 TAKUX ke KPeCTOBEX
rpaeeif, HO TOIBKO 4 IABHIBOHA — BCEro, BMecTe ¢ Koxeroi, 13 rpa-
Heil. B nesoM npm Takoi orpaHke Ha KaMeHb HaHOCHTCA TOIBKO 30 rpa-
gell BMecTo OOBIIHBEIX 8.

Puc. 96, Orpamra 3Be3gHAA: { = KODOHKa, 2 == OCHOBAHW®,

Cymecreyer eme m mpocrag 8-cropomEEAA (OopMa OrpaHKE —- Or-
paBEKa BocbMeproi (puc. 98). BockMepka -comepssut, Kpome Tabnma-
KA ¥ KoJeTH, 8 gaceTor u § NaBMABOHOB; HECKOABKO ciaokmee 16-cTo-
poHHAA mBefimapckas orpanka (pme. 99), mMeoman eme 1o 8 gomou-

8 &

Pmc, 97. Amramiickuii Gpmimanant: I — BEX COGOKY, & =~ KOPOHKA, 3 == OCHOBA~
Hue,

HETEIBHHX KPECTOBHIX TPaHeil, PACHONOKeHHHIX BHIIe W HIWKE PyH-
AmCTA.

HamGonee xapaxrepasME (opMaME OTPAaHKH HECHMMETPHAYHEIX
KaMHell ABIAI0TCA MapKu3a *, miunm Jennok (pue. 100), a raxsxe maume-
JIOK, mIE Kamnesugmas (opma orpamkm (pmc. 101). Pacmomsomenne
rpamei y 51aX PopMm 0o0BUHOE, HO BCe TPAHE MCKAKEHH.

5. Orpanka crymenuatas (decenkoii). Ilomynapmuit Bug orpam-
KH, KOTOPHI 9acTo mpuUMeHseTcA [Jf IBeTHHX KaMHEH,— 9T0 CTy-
ueAvyaTas OrpPaHKa, WIM OrpaHka JecemKoit (pmec. 102). Dra ¢opma

{ Mapxmsa — $opMa OTpaHKH, KOTOpPAs B TEYCHHE [ONTOTO BPEMEHH HC-
monp3oBasack B0 (DpaHmyd B MePCTHAX ¢ MHOMKECTBOM JPAaroueHHHX KaMHeEH,
B30CTPeHHNX ¢ 000MX KOELOB, Takoli mepcTedb 3aKPEIBAJ WOYTH BCIO dalamr
najibma,
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OTP3HKA COCTOAT, KaK IPABMIO, W3 Tabaduxd I HECKOJIbKAX P’IJIOB
. TpaHeii, PacmOI0KeHHEX TAKAM 00pa3oM; 4ro c-ropoaa Kaz/ioil rpann
papajiensHa cropone Tabawikm. B memom rapriEa HAmMOMEUHAET PAX
c'rynenen, 0TCI0/la H HA3BAHME 3TOL0 CTHIA OTPAHKM. PaayMeeTca,

(@ Rod=s]

Purc. 98. Orpamra BockMepwoli: 1 — KOpoBKa, 2 — puj cOoRy, § — ocHOBamme,

KOHTYD MOKHO MEHATPH IO jKeJaHNI0; OGHYHO ero AeJaloT HPOfoNIro-
BATHIM WIN KBAJPATHLHIM, HO HHOTAA eMy Hpujaiot dopMy pomba, cep-
JledKa WIM eme MeHee npaBmabHylo ¢gopmy. Tabnmuxy mepemxo ne-
JaloT CIeTKa 3aKpyrienHoil. CymecTByer MHOKECTBO CHOIEAIBHEIX

EDp &5

Puc. 99, 46-cToporHsa orpaEka: J — KOpPOHKA, 2 — BHJ COORY, § — OCHOBaHHe,

HA3BAHUH i PasAMYHHIX BHJOB CTYHEHYATOH OIPAHKH, MCHONb3ye-
MEIX [ Golee MenKuX KaMmHed: manpumep, «0aToH» U «Garerkay —
YMEHbIIATeNbHOe OT PPaHIY3CKOTO cj10Ba bague (KeabIo).
IlockompKy oTOT BHJ OrpaHKE HPUMEHAETCA IJIABHEIM 06pasom
Jiig Toro, 9To0H DOFIePREYTH BHYTPEHHIOW OKPACKY KaMHs, a He s
TOr0, 9T00H BEI3BATH GPMIIIMAHTOBYI0 UCPY CBETA, B OTOM CIydYae HO
JoOHBAIOTCS MOMMOTO OTPAKEHEA OT HIDKHKX IPaHel, I SHAYATENbHASL
9acTh CBETA, BXOIAMEro B KaMeHb, YXOAUT 9epe3 ocHOBanme. Ilpm or-
PanKe KaMHSA BRICOTY €r0 BHOHPAIOT B BABHCUMOCTH OT HHTCHCHBHOCTH
okpacknm. Ecam kaMenb mMeer 6olee TeMHEI OTTEHOR, TO €ro JelaioT
Mesibyue, 9T00H HOTOK CBeTa He MOTMOMAJCA B HEM WMOJXHOCTHIO M Ka-
MeHb He BEIMIAen O TeMHBIM WM HEIPO3PAYHHIM; W HA00OPOT, €Cim.
KaMeHb Gosee CBETILIA, TO €ro MeNal0T BEIIE, 9TOGH o6eoneanb noJ-
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Hoe mpoaBiennme mpera. OcoGoit TounocTH B YopMe B IOPAAKE Pacmo-
noenns Tpaneit He TPeOYeTCA, T eCIH jKeNaeMblil odexT MOKHO 1O~
qY9uTb, TO KaMHY TPAHATCA OOEITHO TAKEM CHOCO0OM, Urobsl coXpa-
HETH BeC IO BOBMO/KHOCTH GOIBIIEM H, CJIeTOBATENBHO, PeannsoBarh
KaMeHb TI0 MAaKCHMAJBHOI IleHe.

" B macrosmee Bpems [ GDHINNAHTOB BHICIIEr0 KaveCTBA CTANH
HCIONB30BATh TAK HASHBAEMYH H3YMPYAHYIO OTDAHRY; OfHAKO JiA

Puc. 100. Mapxmza, niam Puc. 101. Tlampenor, mam
9eJHOK (HABETTa). KamieBHHAA OIPAHKA.

STOTO NMOJUKHHL GHTBL COOMIOJIeHH MpOIOPNYY, IPUBEJICHHbIe BHING NI
GpMIINAHTOBOR OrpaHKM. B sTOM BHJe OrpamKH cepud CTymeHed —
BePXHIONW, HIGKHIOW M CPEJHION — DPACIONATaioT Hajl DYH/IUCTOM C HAK-
JIOHOM OTHOCHTEIBHO TabaumdK: okomo 36°, 43° u 50° coorBercTBEHHO;

2 3

Puc. 102. Crynenuaras orpagra: I — KOPOHKa, & — Buj| ¢OORY, § — ocHOBaHHe,

HOJ PYHAHCTOM [[eJaioT J{Be CePUA CTYHCHe, B DTOM Clydae HAKJIOH
BepxXHeil crymenn coctapiser 40°, HmKHel crymenn — 45—50°, xora
AOUYCKAIOTCA M HEKOTOPHe OTKIOHEHUS OT THX BeawumH. B mpogou-
FOBATHX H KBAJPATHHX KaMHAX OOBYHO JeIaioT 8 yCTYHOB HAJK PyH-
muctoM # 12 mox muM; obIIee KOAMYECTBO IpaHell, BRI0OYAA TAOMIUIKY
u Kolery, pasuo 22. Ecnu yriab CKOIIEHE, KOJIMIECTBO CTYNeHeU Y/~

6 M 1860
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BAHBAGTCA, HAJ PYBAHCTOM IOXy4aercs 46 rpameit, mox BEM — 24 rpa-
HH, BCOro — 42 rpasm.

6. Kamam cvemannboii orpaBkd. B macTosmee BpeMs JpeBEAA CTy-
meHYATAH OTPAHKA CYMIECTBEHHO YIYYIHOHA BHECOHUEM SJIEeMEHTOB
OpUITMAHTOBON OIPAHKH; TAKEM 00pasoM, IOIYYaeTcs CMeNIaHHAA
orpamxa. Ilpm aToM nBeTOBHE BPPERTH OCTAIOTCSA HO-IPEKHEMY Cla-
6pIMU, HO BHEIIHEM BUJ| KAMHA YJIyYIIAeTCA m3-3a ycuieHua Giaecka.

;

4

Ppc. 103. Cvemammasn orpaska: / — KOpoHKA, & — Buyg COOKY, § -~ KOPOHKA,
4 — Bug cBOKY.

Hopomka femaerca B 0CHOBHOM TaKoit e (OPMH, KAK I B Opnnnmag-
TOBOH OrpamKe, TOJIBLKO TASAMIKA HECKOIBLKO INUPe W BHIIE, OTHOIIe-
HUS K AHaMeTpy M K BHCOTE cOCTaBiseT oko0j0 60 m 37% smecto 50
33'/3%, a maBmIBOH, XOTA W OrPAHEHHHH CTYDEHYATOHR OTPaHKOH,
MMeeT MOYTH TAKWe JKeé COOTHOIEHHs, Kak M y Opmmrmanra, Konm-
9eCTBO TPAHSH MOYKET MEHATHCA B BABHCHMOCTH OT BKYCOB U 3aHPOCOB,
HO IPAHA KOPOHKH BCErJA COOTBETCTBYIOT TPanAM Ga3H, TaK 9T0 IHCIO
rpameil, o0pasylomux PYHAHCT, OJHO H TO Ke BBEPXY X BHA3Y
(pmc. 103).

Onun w3 WPUBIEKATENHHHX BAPHAHTOB 9TOH (POPMEL OrPAlKE ~
TaK Ha3HIBAeMas (PaHIy3CKad OTPAHKA, OPH KOTOPOH M PYHAHCT, H
TA6AAIKA UMEIOT KBAJAPATHYI GOPMY, HO YIOM MEMmRIY ABYMA STHME
KBafpaTaMu paBeH MOJOBHHE IPAMOro yria, 1. e. 45°, Koporka 06sra-
HO COOTBeTCTBYeT OPMIIMAHTOBOH OTrPAHKE, a4 HABHIBOH MOKET OHITH
KaK OpmIImamToBoil, Tak m CTYHeHIATOH OTPAHKH. .

IIpm o6eysmmernn Bompoca o0 ToM, KaKoB GyTeT ONTHUCCKm sdperr
RiA paHHOX opMH OrpaHkm, HeoGXOAMMO 06pamars BHUMAHHE Ha
ofpdexTmBHRIE nBET MpoxOgAmero cBoTA. Hanpnmep, py6ur u candnp
ABJIAIOTCA PASHOBANHOCTAMH OZHOTO H TOI'0 e MEHEpAJa W HMEIOT
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109TOMY OJMHAKOBHIE NOKA3ATeNH OpexoMiIeHAd, HO MOCKOIBRY mep-
BHIT mpomyckaer roaxy6oif, a BTopoif — KpacuEi I(BeT, OHE Oynyr
[POABIATH PA3IHYHEe ONTHIECKUS CBOMCTBE, HTO Heo0XomuMoO y9m-
THBATH OpE o6paborke. I'papmibmuKn yCTAHOBMIN ONEITHHM IyTEM,
qr0 y PyOHHOB LHABEIBOH MOKHO Jenarb 3HATATENDHO TOMIIIe, TeM

2

Puc. 104, Hpodmasaass OTpaHKa RBangamorovRaMﬂa: 1 — Buj cBepxy, & — BEJ
COORY:

y candmpos; 910, IpW BHATPHING B Bece, HO3BOIIET moIy4nTh H6
MeHee yIOBIETBOPHTEIbHBIIL ontwaecKuit sddext.

7. IpodunsHan oOrpaHka (upmenecca). B 1961 r. xommamEA
Diamond Polishing Works craza mcroansoBarTh COBEPIIEHHO HOBYIO
dopMy orpaskm, KOTOPYIO uzobpexn Apman Happ: anMasw paspesa-
1OTCSA HA IIACTHHEL TOAMMAOHK 1,5 MM IpZ DOMOINH paMHOR HHJIH. It
IacTHEE 0GpafaTHBalOTCA TAaKAM 06pasoM: BEPXHAA CTOPOHA nx
OpOCTO MOTHPYETCH, 8 HIKAAA TOKPHIBACTCA 6Opo3IKaMH ¢ WHTEPBA~
som 0,9 MM MeKIy HEME (pHC. 104). Kpas TakuX IJIACTHHOK CROMICHH,
B mpoduab OHE O6GHADYKABAIOT pasiTmaHEi cuennduIecKui BUL. Tou-
HOCTH (hopM TO3BOIAET 10BEAUPY-ONPABIUKY CO3/IABATH HHTEPECHHS,
KpacuBHe ykpamenna. 9ta fopma OrpanKi HepPBOHATAILEO HA3HBa-
J1aCh (IPHHIECCAY; B HAIIE BPEMA OHA HABHIBACTC npodaabHOA Orpar-
Koit.

0. OGobynmsamie

Jina npupaBEMA APATONEHHHM KaMHAM ompenenennoit Gopmur mc-
HOTB3YeTCs OUeHb MPOCThie B CBOEH OCHOBE npucnocobaenns, B IPAB-
IAITe HeHRAMEOT0 OTIMIAIONINeCs OT TeX, KOTOPLIe NePBOHAHALILHO opo-
MeHAJIACH OPH OIPAHKe alMa3oB. 3a 510 BpeMs obopypoBaHme OHIO
VIyYmeno JOIb B JIeTANAX, A BMECTO PYIHOTO TPYIA CTAIH HCHONB-
30BaTh MeXaHMYECKYI0 DHEPTHIO; BCJAEJCTBAE 3TOT0 TPYA 1O obpaboTke
AMazoB CTAJ HAMHOTO Jerde, 1 Besi paboTa 3anmMaer Tenepb MEHBIIO
Bpemern. Tak, ma o6paGoTKy aiMasa «lutry, naa «Perent», ymiao
ABa roma, a Ha 06paGoTKy OrpOMIOrO aiMasa «Kynnuaan», 13 KOTO-
poro GEIIO ¢/{eiaHo JBa KPYUHHX fpmiiananra u Golee COTHE MEIKNX,

o*



164 Hpazoyennue xamnu

3aTPAveHO TONBKO MECTh MeCANeB IPM MEUHUMANBHOM OTepe MaTepua-
na. Ha Bocrore co spemenn mocemennsa Wapmn Tasepube nourn ma-
9ero He M3MeHWI0Ch. I'DAaHMIBIIMKA BCe TaK Ke MCHOMB3YIOT BEPTH-
KaJabHOE KoJeco JIA Min(OBKE W HOJMPOBKH KaMHEHl, Bpamas ero
IpH DOMOMM PeMHA, KOTODHIl IUPHBOTHETCA B [BHLeHNe PYKOH wepes
MONH/eNb, B TO BpeMA KaK APyras PyKa NPIKEMaeT KaMeHb R IIIOCKO-
et Koxneca. IIpm aroMm cmocofe meBO3MOKHO MOCTOAHHO YAEP:KHBATEH
KaMeHb B ONHOM U TOM jKe IOJOKEeHUE B mponecce o6paloTKu, BOT DO-
d9eMy Kampu, obpaGorammsie Tam, The GeuIm HajileHB, OYeHb DETKO
HMeIOT MO-HACTOAIEMY IuiocKue rpamd. OUeBHIHO UYeTKOe Pasimume
MEKIY alMasaM® B JPYTEMH JIPATONEHHHMY ¥ TIONeTOYHEME KaMH-
MH: 8JIMa3 HAMHOTO IPEBOCXOAMT OCTATLHLIE KAMHM IO CTEIICHY TBEp-
JOCTH, H ero MOKHO 00paGoTaTh, TONBKO HCUHOAL3YA AIMA3HHINE IO-
pomok. Texmosormsa oGpaoTEm anMa30B HACTONBKO OTIMYAETCS OF
TeXHOIOrAY 06paGoTKu APyruxX AparoneHHHX KaMHeil, 94To JHIIb He-
Koropsie Gupmbi GepyT Ha cebA OTBETCTBEHHOCTH BHIOIHATE 06a BHAR
pabor.

1. Aamasw

Hpapmnprsiil oKTa3Ap — QOpMa, 0 KOTOPOH MOKHO YMEHBIIATE
HE Ba 9YTO He MOXO:KMI KYCOK alMasa, OTKOJOB OT Hero Bee JIMITHee, —
9TO M3HAYaJbHAA POopMa; W3 Hee WM PABBUICA GPWIIHAHTOBHIA CTHIb
orpankn. I'paHmIbIUR [0KEH MBICIEHHO IIPEICTABIATL cefe OKTa-
o7p, BHOUpas Hamboiee HOXXOAAmMYI0 GOPMY OIDAHKE JUIA JOBepeH-
HOTO eMy KaMHS, ,

1. CranpBagme. HavaabHeIM W OYeHb BAKHEIM LIATOM SBJISETCSA
IPUHATHe PEIIeHHA O TOM, LOCTATOYHO JH XOPOIIO MOAXONMT HAHHEIT
KaMeHb JIJIA OTPABKM 3ieJaeMoil opMEL, a ecim HeT, TO KaK JIyddIe
BHITOIHEE PACKOIOTH ero. HeoGxommme momumTh, WTO Yepes m0GyI0
TOYKY KPUCTAJLIA AIMAa3a MOKHO IPOBECTH YeTHPe PA3INIHbIX HAIPaB-
JiennA CHOJIA IO CHAfHOCTH, IO3TOMY M8 KaMHA ObIO OB rHOebHBIM
PACRAJIBLIBAHUE 110 HeBCPHEIM HAODABICHAAM, 4 TAK/KE PA3BUTHE B HEM
TpemuH. AnNMa3 THIATENBHO MCCIELYIOT, YTOOH YCTAHOBUTH HANPAB-
JieHUe BO3MOMHOIO CKOJIa IO CHAHHOCTH, WM, UTO TO e CaMoe, YTOOLL
OIpeSie/IATH LOJIO/KenMEe 3aKII0UeHHOTO B HEM INPABWIBHOTO OKTas[pa.
Jlaske ecm rpasm KpuCTadIa He PASBUTH, ONHTHHIL 113 CyMeeT pas-
JUYHUTH 9TH HANPABJCHAA N0 XaPaKTepy MOBePXHOCTH, KOTOPas 00pa-
30BaJach OPH IepPeCeYeHNd HOBEPXHOCTH KPHCTAJIA ¢ IIOCKOCTAMI
CIOa#HOCTH, COCTABIAIOIAMY ¢ HOH CaMEIH MaJLIi yToil.

HKorpa monoenne maockocTi coafHOCTH TOYHO OPEETEHO, AMa3
YRPemIfioT B 3a)KHME H MEHBUIWM, TAKKe BaKPEIIeHHHIM alIMAa3oM,
HAHOCAT METKY B HY/KHOM HAUDABJIEHHH. B 3TOM HOJOKCHAH KaMHSA
YCTaHABJIMBAIOT OCTPHE U Pe3KO YAPAIOT; IPH 5TOM KAMEHb PACKAJHI-
BaeTcH.

Ilpm paspabotke GpunimanToBoit JOPME OTPAHKE aIMas’a MCXOMH-
au B3 GUIYPH UPaBHIBHONO OKTAdAPA, KOTOPAS MOJKeT GHITH mOXyde- .
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RS

1 DY PACKAJLIBAHNAM, ke eCIM HA/eHHEI KaMeHb He obxanaer eio,
O[HAKO OTCIOf]a HEKOHM 0Gpa3oM He ciefyer, 910 KOJb CKOPO alMasy
MOJKHO TIPHAATh GOPMY OKTas[[pa, TO BTOT CIOCO0 MPAKTHKYETCH I0Be-
ngpaMm Kak HadaapHas crajua obpaborkm. Iexs rpagnIbImuKka —
TONYIHTh KAK MOKHO GONBIIAA KaMEHbL U3 JIOBEPEHHOTO eMy MarepHa-
7a, W TOTOBHI KaMeHL MOKeT OBITb COBCEM He IIOXOM Ha OKTasdup.’
B 0CHOBHOM 9TO CBOMCTBO ajiMa3a MCHOAB3YeTCA AIA TOTO, YTOGH 0C-
BO0OOKUTh MCXOAHOE 3€PHO OT YPORJIHMBBIX M GecImoyie3BHEIX HAPOCTOB
pnm TpemuH. HecMoTpa Ha TO 9T0 OKTadAP — BTO OfHA W3 nautoree
XapAKTePHHIX KPHCTAJIMIECKAX QOPM ajiMasa, OKTadNPLL OPaBUIbHOR
(OPMBL BCTPEUAIOTCA PEMIKO; HCKIIOIOHHEM ABJIAIOTCA MEIKHE AIMA3H.
Yame Beero HamGonee MOAXOAAMAs TPAHb OKTadAPa CIYIKUT raband-
Koit #3roroBaeHHOro Opmmnnanta. VICXOMHEIR KPHCTALIL 9acTo OPHEH-
THPYIOT O TOJOMKEHHIO HEKOTOPOH 0c000# TOTKH, YIUTEBASA HONOKe-
HEe TPAHH OTHOCHTENLHO NPABHIBHOIO OKTAad[pa. Jror KpECTALA
HABHBAIOT 9eTHPEXTOUEUHHIM, ecan TabamuKa mapajaie’bHa IPasu Ky-
Ga, T. e. CPe3aeTCA Yrold OKTAs[pa K B CEUCHHH 00pasyercs KBajipar,
TPeXTOYETHEM, eCIH TAaGIMIKa NapajielsHa TPAHE OKTadApa, ¥ ABYX-
TOYETHHM, €CIH TafamuKa TMapajliedbHa IpaEu poMOomofieKasipa u,
CTe[OBATENbHO, PeODPY OKTasApa M OJMHAKOBO HAKJIOHEHA ‘K obemM
IPaHAM, CXOAAmuMes B 9ToM pebpe. Tak Kak TBEPAOCTH anMasa B Ipe-
feiax KPHCTALIA CYIIECTBEHHO MEHAETCA B PAa3IMIHBHIX KPHUCTAILIO-
_rpaduuecKuX HANPABIEHHUAX, OYeHb BAKHO, YTOOH IPAHMIBIIAK OI-
pefiesAl OPHEeHTHPOBKY CHPOTO AIMa3a 0 HAYaNa paGoTH HaX HHEM.

2. Pacnmmoska. Jlumb B Hame BpeMs CTajJa BO3MOKHOH pacmu-
70BKA 3JIMa30B. Korga GHI OTKPHT ¢0c00 MIIMQOBKE M HOTHPOBKE
aIMa30B, MOXATANN, YTO TAKHEM ke 00pa3oM MOKHO PACHHAABATL KPU-
CTAJITH, HO B TO BpeMsA He OEUI0 MOAXOMAIIETo s 910l nean 06opymo-
BaHUA. : '

CIOKHOCTH PACHMIOBKA JIMa30B COCTOMT B TOM, UTO aAMa3 ABJsI-
eTCH CAMEIM TBEDHIM BEIECTBOM M IODTOMY ero MOKHO o0pabarHBarh
TOJBKO AJIMABHHM HOPOMKOM. TBepHOCTh KPHCTANJIA ajMasa H3Me-
HgeTCH ¢ M3MEHeHHeM HAIDABJICHWs; IPAKTUICCKH HEBOZMOKHO Pac-
MHINTH KPACTAILI IO IIOCKOCTH, TIaPAJLIeIbHOL TPAHK oxtasgpa. Han-
GoJTee Jerko PACHILTATE TPABIIHHEIA OKTad/P HA /IBe IOJLOBIEKE BIOTb
KBAJPATHOTO CEUCHASA, PACTIOILOKEHHOTO MEKLY ABYMSA IIPOTHB OO 07K~
By yraavu. Haskgas Takas DOMTOBAEKA MMEeT dopMy, TOTXONAILLYIO
JJIA OTPAHKH OPHIITHAHTOM.

Amvasnag maaa cocrout 3 PocopHO-GPOH3OBOrO TUCKA AUAMET-
poM okroxo 7,5 cM. JlMCK BpamIaeTcs MOTOPOM €O CKOPOCTBIO OKOIO
5000—6000 o6/MmE BOKDYT ropmsonTa;bHoi ocm. [isa Toro wroGH
VMeHBIINTH MOTEPI0 MATepuajia, AHCK JEMAIT KaK MOKHO TOHBIIE.
Tonmmpra AECKA COCTABIAET OKOIO 0,02—0,03 mM. Kpaii aucka pge-
aajor romme, or 0,06 go 0,07 mm. Takoe pesKoe pasfeieHue dacTeit
AUCKA WO TONM[MHE JFeJaeTcs [isd TOro, 4To0B NPH PACHHEIOBKE Ipe-
HOTBDATHTH 3aXBAT AMCKA OGPAGATLHIBAGMBIM KaMHeM H DaspymIeHue:
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macka. Urobkr IuCK He THYICH, ero BaRpemIAIoT, HCIOIb3YH TOLCTHE
Mai#0H TAKOro fuamMerpa, 4T0 HAXOAAMEACH cBePXY KOJIbIeo6pasHbLi
000/I0K HEMHOrO HIEpPe, 9eM Ta 9aCTh KaMHS, KOTOPYIO HAJO COMIHTH.
Kamens yxpeniserca ¢ oGpaTHoi CTOPOHH B 3a:KEMe M30THYTOR (op-
MBI, TAK YTO HHJIA MOKeT paborars BHyTp: ero. AJIMA3HEI IOPOMmOK,
CMEHIAHHHIA C OJMBKOBHIM MACIOM, HAHOCAT HAa KPaill ANCKA IPH DOMO-
4 CTATBHOTO UPYTHKA. SaKMM YCTAHABIMBAIOT HAJ IWIOHW IOCpesi-
CTBOM 0CO0Or0 pHiUara, TaK 9YTO NHUAA BXOZHT B KAaMEHb TOIBKO TIO[
ASHMCTBHEM BeCa 3TOr0 KaMmus; A LPeIOTBPAMICHHS CIUIIKOM IIyGo-
KOI'0 HPOHWIA HCHOAB3YETCs OrpaHmdmren]s. HadaB Ipolece, ero
HOTPYAHO HPOHOGRATH, OH HO TpeGyer mMuHoro BHuMamEs. [ud mpu-
CMOTpa Ba IPymOOH PpaCHUNOBOYHEIX ATPETAaTOB [MOCTATOTHO OJHOLO
MexaHuKA {(foro 7).

3. IHmudoBra. ITOT CTAPHIE METON, KOTOPHM HOJB3YIOTCA JO CHX
HOD Zag TPy6oil 06paboTky anMasoB, H3BECTOH TAKKE IOJ HA3BAHHEM
«OpyTmED», mau «opasKa». IlogGupaloTca ABa EKaMHS OJUHAKOBOTO
pasMepa; KaKABH KaMeHb IPA MOMOINH NPOTHOTO I[EMEHTA KECTKO
SaKpemIAeTca B YIAy0IeHAR Ha KOHUE ABYX JePeBAHHHX Jep:raTerei
TaKgM o0pasoM, 9TOOBI 4acTH, Hopue:kamme o0paboTKe, OKA3AINCH
cHapy:RHu. B Xa:xayo pyry Gepyr mo TakoMy JIep;KaTendi ¢ KaMHeM H
HAYAHAIOT ¢ yCHAHeM TepeThb KaMHU JPYT O APyra 4O TeX Iop, IMoKa
Ha KKJOM U3 HEX He 00pasyloTca NOBePXHOCTH HY;KHOTO pasMepa.
Ilpn aToM KaMHEH PACIOIArAOT HAJX AUHKOM, HPHCIIOCOGIEHHBIM [
YAaBAMBAHAA JPAroreHHOr0 HOPOIIKA, KOTOPHI MCHOJIB3YIT IpH
PacHEJIOBKe UIH HOJIEPOBKe. Uepes MeAroe CHTO, YCTAHOBJIEHHOE HA
FHE SMUKA, QIMA3HBI HOPOMOR IPOCEABAIOT B JIOTOK MK BHEIBIHHON
AMMK, PAcHOAOKEHHHE BEN3Y; 6016 KPYIHEE TaCTAIL OCTAIOTCA HA
cmre. /IBa IpPoUNKIX BEPTHKAIBHEX CTEP/KHA, YCTAHOBIEHHEIX HA Of-
HOH M3 CTOPOH HINUKA, CIOCOOCTBYIOT TOMY, YTOGH Jlep:AaTeld 0oCTa-
BANUCh B TpeGyeMoM IOMOKEHNH, A TAK/Ke CO3MAIT HeoOXonnMoe TaB-
nenue. OCHOBHO® ycmime IPEXOAUTCS HA GOMbIIAE HATBLOH PYK, U He
OPeKpamaioniascss u30 JAHA B. AeHL pabora o4eHbh MOPTUT PYKH, He-
CMOTPA HA BAMUTHEIC NEPYATKH, MCHONB3yeMble PaGOYmME JIIS Ipe-
ROXpaHeHHUsI KO PYK; KoKa Ha GONBMNX mAJbUax rpydeer, porose-
er, & YKa3aTeAbHHH H CPeJHHH TATbLNH PACIIOMUBAIOTCA U HCKPHB-
JAOTCA.

Tpyn mo manmdopke aaMasoB mammoro obaerumna Texmmka. O6o-
PyHOBaEHE HpeJCTAaBIAeT CO00l TOPMBOHTAIBHHME Bad, HA TONOBKE
KOTOPOro uMeercA KylaukoBoe ycrpoiictso. Hamenmb sarpemnsror
OPOYHBIM IEMEHTOM B sIMKe HA TOJOBKE «JONa» ', MW BayKEMa; pas-
Mephl IMKH 3—4 €M B BHICOTY U OKOJIO 2 CM B IHaMeTpe, TOJOBKA J0ma
YKpewisgercad HA peryJiapyeMoii TONOBKe I'OPH3CHTAIBHOTO BaJja,

* 910 crapoe rommaHICKOe CI0BO, 0G03HAUAIONMEE 00ONOUKY JATYHHON WamT-
KH, B XOTOPOH NOPBOHAYANLHO BAKPeIVLANNCH &JIMA3L B IIPONecCe MOAMPOBKH
HPA [OMOIIE IPHIOA,
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Fcan meofXoquMo mOnyInTh GpANIHAHT ¢ KPYIVIHM DPYHAHCTOM, Ka-
MeHB TIMATEAbHO MeHTPHPYIOT; eCIH jKe 334yMaHa OTPaHKA MapKHsa,
PYHAMCT KOTOPO# ouepueH Kak O ABYMA mePECeKAIOMUMACA AyraMm
OKPY/KHOCTeH, TO KaMeHh YKPeIIAT Ha HEKOTOPOM PACCTOAHME OT
nenrpa. Jlpyro# xaMeHb 3aKpemigerca COOKY B Jlome, HA FOJOBKO
CTAJIBHOTO CTeKHA AIuHOE oromxo 50 cm. Macrep Aep:xmT creps;xeHb
10Jl PYKOH # OCTaBJAET eI0 BO3JIe {0Ia HALPOTHB IPOYHON BePTUKAIE-
Hoii MNMIbKH, SaKpelleHHO#l Ha BepcraKe; IpU STOM OH MOMKeT
70GHTLCA TOTO, YTOGH MEMRTY ABYMA RIMA3aMNA TO/IeP/REBAIOCH G60Tb-
moe nasierme. Bax cramka jgaer 100 o6/mmn. B mpouecce paGorh
1eo6X0IIMO COGIINATh OCTOPOKHOCTD, ITOOH HE JOIYCTHTh Upe3Mep-
HOTO HATPEBAHVS, W He TOXBKO HOTOMY, UTO IIEJNJIaK B JOOAX MOKET
PACHIABETHCA, HO TAK/Ke IMOTOMY, WTO MOJKET NPOM30ETH OTCIOCHH®
KYCOUKOB KaMHS ¢ HOCHeNyIoleil yTpaToil MaTepraJa.

4. Toxuposka. [lambreiimee cOBEPIIEHCTBOBAHME TPAHEH allMasa U
UX HONMPOBKA OCYMECTBIANTCA OPH HOMOM[A IOPU3OHTAJIBHOIO IO-
JAMPOBATHLHOTO KPYTa, M3TOTOBJGHHOTO U3 KOBKOTO jkele3a, KOTOpoe
o6najaer MOBHHNIEHRHOMA N0 CPABHEHHIO ¢ APYTHMH JIOOKME METAIIaMH
COCOGHOCTRIO YePKUBATh AIMA3HEIN MOPOINOK, MCHOAB3YeMHIH NpH
aToM mpomecce. Jlmamerp Kpyra paseH 29 cum, Tonmmma — 1,25 cm;
KpyT Bpamaercs ¢ 6onbmoii ckopocrsio — 2000—2400 o6/mem. B pe-
3yJpTaTe ONEPAIMA KPYyr MOPTHTCHA, ero IOBEPXHOCTh GHICTPO HCTH-
paercs moji feiicremeM o6paGaThiBaeMBIX amvazos. [las Toro YroOH
TPOJIATH CPOK CIAYROH KPyTra, aIMassl HPU HOJIHPOBKe PACHOAAralor
He 0ecmopAoYHO, a B BUAe KoJel ¢ BO3PACTAIINUM {HaMeTPOM; 0
Mepe HCTHPAHAS O[HOTO KOIbIIA IePeXOMAT K CAeAYONeMy; HATHHAIOT
Tpomece ¢ BHYTPEHHETO KOJBIA, Pajuyc KOTOPOro paBeH IPHMEPHO
5 oM.

Bricokme TeMmepaTyphl, pPasBUBAOMUECH IPH TPEHHH MEKIY al-
Ma30M ¥ TOPH3OHTAJNBHEIM KPYroM IpPH GOJbMNX CKOPOCTAX Bpamie-
HUf, CHAMIIKOM BEANRHN JasKe JJA IIPOYHOrO IeMEHTa, NpPH HOMOIH

KOTOPOro KaMeHb 3aKpemifgeTcsA B I0Ne; B CBA3H C 3THM BMECTO HeMeH-
T2 ¢TAA¥ DPAMEHATH NPANOA — INIABKMAN CILTIAB, COCTOAMME U3 OJHOL
waCTH ONIOBA U TPeX uacTeil CBUHNA. 3aTeM, Kak Oy/leT ONWCAHoO HIKe,
T PeIOKIIN ACIOIb30BATh MeXaHMIECKUA AeP/RATedb CO CTAIBHEIMU
3ybramu, oframalomuilt pANOM IPEHMYINECTB.

Buemmuit gumamerp Aoma, COReP/Kamero IPUHOH, KaK MPABMIO,
paBen 4 cM, Homsl GOXBIIUX Pa3MEPOB MCIOIB3YIOT [i7if Gonee KPYHHRX
Ravueit. K [Hy qoma npuKpenien TOACTHIT MeIHE TePEHOK, HA TepTe-
ke OH IIOKasaH cumpasa ot fona (Poro 8, d, BHU3Y); mepes HuM naobpa-
JKeHH [[Ba KycKa Opumos e. Jlom ¢ IpumoeM MOMEINAIOT B HePaCcKaJem-
HOe mIaMs Ta30BOI TOPEJKH W HArPEeBAlOT [0 TeX IOp, HOKA HPHIOi
He HAYHeT PasMArYATHCS; 3aTeM JOoI OepyT MaTeHPKUMH MUNIAMH ¢ I
NOMemaoT IPAMO HA TOACTaBKY q. JIMAHBIMI mMunnaMa d NPUNOIO
npugaerca KoHudecKad opMa, B BePIINHY KOHYCa MOMEIIAeTCs alMas.
Kamens ppouno cxparsiBaercs DPHNOEM TaK, 9TO CHAPYKHE OCTaeTCA
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TOJTBKO T €r0 9acTh, KOTOPYIO HaA0 moxmpoBarh. AiMmas m300paeH
YKpemwieneeM B Joue f. Bepx moicTasku mmeer wanieo0pasuyio ¢op-
MY, O TOro 4Tto0HL 3a/[ep:KaTh KaMeHb, eCId OH CAYYa#HO BHIAZeT
H3 [[0Na, a TaK:Ke A TOro, 9T00H KYCOYKHM NPHUIOA He NONAJAJH Ha
pyku. Ilpm cmibHOM Da3orpeBaHEE NONI ¢ HAaXOANMMCA B HPHIOE
KaMHeM IIOMeIalT B BOAYy, 9rofn ocrymurb. To, fro ammas Bhjep-
JKMBAeT CTOJH PeSKO PasInyaiol(uecs YCIOBUA, CBUACTEILCTBYET O ero
BHICOKOH TeMJIONPOBORHOCTH; APYrAe KaAMHU PACKOIOAACH OH HAa Kyc-
K. XOTA aJMa3 COCTOUT U3 YIIepofa, TeMOepaTypa ero rOpeHus CToIb
BHICOKA, 9TO MOSKHO HE OHACATHCA HERENATEIHHHX Pe3YILTATOB B CBI-
34 C NMOMeIeHNeM ajlMa3a B IiaamdA ropeaku. Temepb J0 [oma MOKHO
JOTPOHYTECA; YEPEHOK J0Na IMOMENIAIOT B 3KeA000K, HAX OfANMHACA HA.
PaCIIeIeHHOR CTOPOHe BUHTA, 06pas3oBaHHOr0 MydToil, KOTOpadA M30-
Opaskena Ha PHCYHKe. ,

C opnuM MONHPOBATLHBIM KPYTOM MOKHO HCIIOIB30BATH UETHIPE
nneda ¢ gomamu. Kaxgsii yeranaBinBaercs AByMS KBaJpPaTHEIMM HOK-
KaMU Ha HOJCTABKE, & TPEThA TOYKA OMOPH — aaMad Ha Kpyre. IllTndg-
THI, WIN MOWIBKHA (PoTo 9, p), 3aKpemIeHHbe IONAPHO HA MOACTABKeE,
CO3/1aBasA TpeHHe, NPENATCTBYIOT PACKPYIABAHHIO DPHYATOB: OHH,
PACIONOKEHAHH (nmKe R KPyry, yAepKuBaeT peyUar B6amsm 7oma,
a JIpyTOM 3ameliiseT OCTPHIA MeTaLIWYeCKUil NINI Ha JPYTOM KOHILe
pergara. Xora peMar M3rOTOBJEH W3 jKeles3a, ONHOTO €ro Beca IPHU Io-
NHPOBKE HEJOCTATOYHO, IIOITOMY 9YACTO CBEPXY HOMEINAIOT O OIMH-
TeJIBHHe CBAAIOBEIE TPYSHKH (Ha pErIar; cM. goro 9, Ha sajueM mwiame).
Mepubiii Wepernok foma HpPOYHEIA M AOCTATOYHO THOKHMII, ero MOKHO
M30THYTH TAKEM 06pa3oM, 9TOOH YCTAHOBUTH AIMA3 B LOI0KEHHUE, He-
ob6xofuMoe JiIst ONUPOBKY ONPEeNeHHON TPAHH; KOTJA HOIH (3a/KH-
MH) @ ¥ b PacmoIO;KeHH BEPTHRANLHO, ABA APYTUX HAKIOHEHH. Ilo-
AUPYIOMUM MATEPHAIOM CIYKUT aJIMABHE MOPOMIOK, 06pasyomuiics
opn mianQoBKe, W W3MEIbYeHHHE GOPTH — aaMashl, HeOPUTOTHBIC
AJsi OTPAaHKH; AIMAa3HLIA HOPONIOK yAeP:KMBAETCHA IPH HOMOIH He-
GONBIIOTO KOIMIECTBA ONMBKOBOIO MACHIa, KOTOPOE CIYKAT CMA3KO.
Bpemsa or spemennm, cobuiofasg MepH IPeAOCTOPOSKHOCTH, JOIE TO-
TPYKalOT B BOJTY M OCTY;KAalOT, IOCKOMBKY TEII0, BOBHAKAIONIEe Mpit
TPeHuH, CTOJb BeIHKO, 9TO UPHOOX HAYMHAET IJIABUTHCA. llojoke-
HUe KaMBs HOCTOSHHO MeHseTcA. Jlame NI KPOMIEUHHX TPeyToMbHbIX
rpasedl Bo3Je PYHAWCTA HOJOKEHHE KAMHA MEHAIOT HE MeHee IIeCTH
pas, 4ro JoCcTUraeTCA M3MeHeHMeM HakjoHa goma. Ilo mepe Toro rax
paGora GIMBNTCA K KOHIY, aliMa3 4acTo NMPOBEPAIOT, ITOGHL opa mo-
JApoBKe KameHb He yTpaTtua Hrpe. Ilo okomdammm paGoTH Kamens
KHOATAT B CePHOM KHCXOTe, UTOOH YAAJIUTH CIEIE MACaa W TPHSH.

3ajata mONUPOBANBIIAKOB HAMHOTO YIPOCTAIACH € M306peTermem
MeXaHHIeCKOro A0Ma €O CTANLHHMU 3y0hAME, KPEIKO TeP/KAIIMI Ka-
menb (puc. 105). Taraa Popma foma, Kpome JIeTKOCTH MAHEIYIATH,
o0ajaeT eme OJHWM INPEHMYIIECTBOM: BKEMEI JONA HEKOTIA He
ocnabeBanT, KaKasa GHl BHICOKAA TEMIEPATyPa HU BO3HHKAJIA Ipu Tpe-
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gON a7IMA33a O IOIMPOBAIBHHE KPYT, & 1eM Topsiueil CTAHOBUTCH Ka-
MeHB, TeM Jierde ero HoampoBaTb. Mejubii JePeHOK MOIKHO HpHKpe-
UTh K OOy € APYTofl CTOPOHE; OH_CBA3AH C PHIAroM TARIM e
06pasoM, Kak B CTAPOil MOAEIH J0na. Jlasxe ¢ HCIIONB30BAHMEM TAKOTO

Pac, 105. Mexaanuecknit gom: / — BHA[ TOX IPAMHM YIJOM K OPIKUMHOMY BHH-
Ty, 2 — BUJ BJOJb HPIVKUMHOTO BHHTA.

poma paboTa He CTAHOBUTCA TpocTofl I JErKOH, & JyTINM IOATBEP:K-
[leHAeM MCKYCCTBA TPAHMIBIEKOB FABISAETCA TO, 9T0 HECOBEPIIEHCTBO
CHMMETPAN XOPOIIO OTPAHEHHOTO KAMHA HeBOSMOIKHO .3aMeTUTh HEBO-

Prc. 106. 4-BepmmEEHI anMas. Puc. 107. 3-pepuinEHEHIL anMa3,

OPYKCHHEIM I71a30M, XOTA OBl H IPH CAMOM TIATEALHOM 0CMOTDE. Hor-
Jla PesumK MONYIaeT CHPYIO Maccy, Ipeskyle BCero OH JOJKEH Onpee-
AWTH ee BEPUIMHY ¥, CIETOBATeJNbHO, OPMEHTHPOBKY 3€pHA. Ecan
KaMeHb OB paciuieH, TO OH, KaK IPABUIO, Oy/er 9eTHPEXTOICTHEIM,
IpHEIeM caefbl MAMH GyXyT IHapasiienbHsl OfiHOM 13 IMaronaiei KBaj-
para, 06pA3OBAHHOrO 3epHOM (pHC. 106); ecam caexoB NUIH HET,
YETEHIPEXTOYCTHYI0 MACCY MOJKHO y3HATH 10 rpy6oii min Jerkoi mrpu-
XOBKe ILTOMAN0K, PACIONO;KEHHEX BB ¥ BUKe DYHAACTA y IPOTHBO-
nexamux yriaos H DpaBmIBHOTO BOOGPAKAEMOTO BOCHMUYTONBHIKA.
Tpextoueunan macca OGHYHO MMeeT 3ePHO B BHA@ DPABHOCTOPOHHETO
TPeyTOJbHAKA HA TMOBEPXHOCTH TAGIMIKH (pmc. 107); B ToM cinyuae,
eciam TabamIKa 06pasoBalach IPH CKAIKBAHAMN, C/IEI0B 3¢PHA HA neit
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HET, HO MOKHO Paclo3HATh TAKOe HPOUCXOKIEeHNEe MOBEPXHOCTHA; KPO-
Me Toro, rpy6o HiIm CIerKa MITPAXOBAHHE NAOMAAKA BO3Je PYHIHCTA
6ynyr pacmosnoskens B yraax H BooGpaiaeMOro pPaBHOCTODOHHETO
rpeyroapanKa. A AByXToueuHol MaccH XapaKkTepHO OAHO HAIPABIe-

Puc, 108, 2-pepmumnnii anmas,

HHe 3epHA — HONePer TaGIMYKE; OHO MOKeT HPOABIATECH B BHJE UeT=
Koii 60pOBIE; B 3TOM ClIy4ae COOTBeTCTBYIOIe rPy0o uin crabo mrpu-
XOBAHHAIE NICIA/IKA OKAKYTCA B MPOTHBOLOJOMKHBIX Yriaax Boofpa-
/Raemoro xBanpara (puc. 108); ecim kamens ORI pacHmiex, Xapakrep-
HO HAIpaBIeHN® 3ePHA HA MOBEPXHOCTH TAGIMIKH HONEPEK CJIeH0B
nuiasl. Besa momupoera npomssogures nonepeK 3ePHHCTOCTH.

3 2
Pme. 109, Kpecr, mepsas crajus mmposrm: 7 — KOpOHRa, 2 — OCHOBaHHe,

Onpemenne Tnn anmasa, MacTep NPHCTYHAET K HAHECEHHIO rpa-
He#l, HAYMHAA OPENUOITHTeNBHO ¢ TYNHX yriaos S. Cragasna HAHOCAT
9eTHpe TeMIJIeTa BBEPXY M YeTHPe COOTBETCTBYIONHX NABMIbOHA
BHH3Y, NIpu 3TOM 0Gpasylores xpects (pme. 109). 3arem mosepx Kpe-
CTa, BEINE W HIKe HAHOCAT MAPHBIHA DAJ TEMIIETOB M NABHJIbOHOB.
Ha xopomxe rpamm xommiexryior B psasl mo TPH: 3Be3fHAA W mapa
CKILIOBBIX TDaHe#, PacmoNOKeHHHX OYeHb GJM3K0, aHAJOTHIHO HA
HIDKHE# 9JaCTH KaMHA KaKJAfA Iapa CMEKHHX CKIVIIOBHX rpanei
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o6paGarsmaercs copmecTro. OfmE TeMmier W OJHH NABAILOX OCTaB-~_
JAIT HOmONMPOBAHHKME, YTOOH y MacTepa, B3aBepIIAIOMIEro Ioaun-
pOBKY, OLUIa BOBMOIKHOCTH YCTAHOBHTH manpasienne 3epra. Macrep
gpAfaeT KaMHI0 HOC/IeIHAe INTPAXH. Ecin Heo6xoauMo 4ro-HEOYAL
@CIPABHATh, MAHPOBKA [eNaeTCA TOABKO BPYTIHYIO, & HE Ha cramKe.

2. ITpouue ramuu

W3-3a Gonee HE3KOI TBEPAOCTH BCeX IPOYUX JPATONEHHBIX Kam-
gofl [0 CPABHEHMIO C AJIMA30M HX OTPAHKA M MOAWPOBKA OCYIMECTB-
JHI0TCA HAMHOTO HDpome u Gaicrpee. llpm mpuMEeHeHAN aIMABHOTO IO~
pOMKA He BOSHMKAET TPYAHOCTeH /ake IPH 00paGoTKe CaMHIX TBEp-
JABIX APArONEHHHX PA3HOBANHOCTEHd KOPYH/AR (py6uea u candupa) B J10-
60M jKenaeMoM Hampamienud. ToUHO TaK jKe, KAK ¥ NPH PacHUIOBKe
aIMA3a, MCHOAb3YeTcA BeprERanpumii guck. OH MOKeT OHTHL CHelaH
B3 GDOHSH WM KOBKOro ;Kenxesa. Jlmamerp Kpyra KouxeGiaeTca B Ope-
nenax 10—15 cM, a TOIMAHEA COCTABJIAST JINNIb 0,5 MM (kpyT jlenraeTca
TAKOM TOHKHMM, 49TOOH CBECTH K MUHMMYMY IOTEpPIO seca). CKopocTh
ppamenns MoreT mamenarses or 1000 xo 4000 06/MuEH B 3aBECHMOCTH
OT TBEPAOCTH PACUEIHBAEMOTO KAMHS: YeM TBEP;Ke KaMeHb, TeM BEIIIG
cropocTs. Ilpn pacnmioBKe HCHOABL3YIOT aadMa3HbIf TTOPOMOK, a B Ka-
JeCcTBE CMABKA — OMUBKOBOE Macao win napadun. Tax Kak oGpaGorra
KaMHS 3aHEMAeT CPABHATETbHO MaJd0 BPEMEeHH, KaMeHb OOHYHO jep-
AT B PyKAX HAIDOTHB Pe:RYIIeTo fucka (goro 10). B pacroamee Bpems
IPEMEHAT M MeXaHWIeCKHe 3a:KHMEL.

Korna kKaMeBh pacumied, Kak TpeGyercd, OH HPOTHO YRpeIJIsfer-
Cf B 33jKAMe MOAXofAmeil GopMel P NOMOIIHA IEMEHTA , KOTOPHIiL BH-
6EpAIOT B COOTBETCTBHE C TBEePROCTbI0 Kamus. Hamens ycranasauBaior
B 3ayRmMe TaKHM 06pasoM, 9To0b IOBEPXHOCTH, BHOPAHHAS A Hane-
CeHma TabIWIKH, PACIONAraIach CHAPY/KU HOJ TPAMBIM YIIOM K 0CH
sasxuMa. IIpOMEKYTOYHHX OIepanui, COOTBeTCIBYIOMMX, HATPUMED,
mmdosre npu o6paboTke a;aMas3oB, 3/1eCh HE GoiBaeT, W BCE I'PAHH
Ha BepxXy KAMHS 3aKIaHBAIOT U MOIAPYIOT, He YOHpas ero U3 HeMeH-
Ta; Tak ke 06pabaTHBAeTCA HIDKHAA 9aCTh.

Tak Kak AAs DIAGOBKA WK IOJEPOBKA TPeOyeTcs CPRBHATENBHO
HeMHOIO BDeMeHH, KaMeHb 00LIYHO IPIAHEMAIT K o0pabaTrBalomeMy
Kpyry pykoit. Ilpu 5TOM HAKJIOH BQKEMA PEryIUPYeTCs Clefylonuu
00pa3oM: ero BepXHHi 3A0CTPEHHBIH KOHOIN BCTABJIAETCA B OJHO W3
yray6aennit, HPOCBEDJICHHHX B BEPTHKAIBHOM MMONH/ENE, yHO06HO
PACIIONO/REHEOM HeflaleKo OT Kpyra; Bubmpaerca yraybienne, COOT-
BercTBylomee TpeGyemomy Haruomy (§oro 10). Macrep mameuaer mo-
J0YeHHe TPAHA TONBKO HA 713, TeM He MeHee ONITHAIA IPAaHuIIBIIAK
MOJ<eT HAHECTH IPaHb, OYeHH TOYHO COOTBETCTBYIOMYI IO IONOMKe-
HWIO Teopermueckoii. B HacTosmee BpeMs 3ajaia Ta YOPOCTHMIACK,
TaK KAK TOABWIHNCH IPACIOCOOJEHHA, MOMOTaomye OHICTPO B TOYHO
HaHECTH IPARHE BIePHe H OTHOIMpoBaTh HX (foro 11). Kamens yxpen-
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JAT ¢ TYIOTO Koura d 3ayKaMa b, & ocTPHIl KoHEI MOMEmAT B CO-
OTBETCTBYIOMIYI0 AMKY B KYCKe flepeBa a, ¢ MOMOIIBIO KOTOPOro ocy-
IIECTBISETCA PeryIMpPOBKA 3a;KEMA B HY:KHOM modo:xkeHNH. CTOpOHH
BOCHBMEI'PAHHOTO NOJMIAIHUKA ¢ HOCIEROBATENbHO IPIKIMAIOT K PH-
9ary e u TakuM 00pasoM HAHOCAT OJMHAKOBHE rpand. MexaHmdeckylo
06pa6oTKy NPUMEHAIOT He CAMITKOM JaCTO, B OCHOBHOM JJIA HEJIOPOrHX
KaMuel, MOCKOIBKY GOJbIIAs TOYHOCTH BefeT K 3HAUNTEILHHM OT-
Xomam Matepmana. e mamo 3almBarb, 9T0 KaMHH DPOJAIOT Ha Bec;
4ro0E KaMeHb BHIIJAfE] YJOBIETBOPUTEIBLHO, He 0013aTelbHO J06d-
BaThCcA abCONIOTHON CUMMeTPHH €ro (GOpPMEL. :

Lnsa muandoBku TBepAHX Kamueldl OOHYHO HMCHOAB3YIOT Kapbo-
PYEA 1, a TaK)Ke aIMas3HHI DOPOMIOK; A MATKHX KaMHeid mpefunoYn-
TAIT HUKAAK 2. [l1g yHUYTO/KeHHA 1AapaldH, OCTABICHHEIX abpasms-
HEIMHA MATePHMAalaMi, U [JIS JOBOLKYA T'PaHel NCHOIH3YIOTC MATEPHAIHI,
obiajjaromue MeHBIESIl TBEPHOCTHIO, TaKWe, HAPAMED, KAaK BOJHEe
CYCHeH3UH TPelesa ¥iIH THUIOH KaMeHb, BaMa3Ka (OKUCH 0J0Ba), meM-
33 WIH TeMATHT; CMa30YHBIM MATEPUATIOM CJAYIKHT BOJA.

Mnurdopanbuiie Kpyru KenaoT u3 MeAU, GPOHSH MM CBUHIA; JITA
TNOJUPOBKA HPUMEHAT KPYTH W3 CIJABA OXOBA CO CBUHIOM WIM Jie-
PeBAHHEE, TPUIeM HOCJHEHAe WHOTJA OOTATMBAT TKAHBI WIH KO-
weit. luamerp xpyra pasen o6wumo 18—24 cM, a rTommuua 19 mu.
Cropocts oxono 1000 o6/mMuH, HO MOMKET MEHATHCA B 3aBUCAMOCTH OT
TBEPHOCTA KaMHA IO O0HIeMY HPAaBHIY: 9eM 0OJbIDe TBEPHOCTH, TeM
BHIOIE CKOPOCTb.

Eciu 061 MOjkHO OBLIO JIaTh TaKkoe 0oJIbINOe yBelmdenue, 4TOOH
YBHIETb CJIOU aTOMOB, 06pasyomux rpy6o OTHONMPOBAHHEYIO HOBEpX-
HOCTH, TO MBI MOIJIH 61t 00HADYKHUTE, IT0 OHU HAXOMATCHA HA PA3HHX
09eHb JIaleKuX ypoBuaX. IIpomecc noauposKu HAUIpaBieH HA TO, 9TOOL
y6paTh BEHCTYHAOINUE CI0W; XOPOMAas NOXUPOBKA JOCTUTAGTCA B TOM
caydae, KOTfja PA3HAIA B YPOBHAX OyJeT CPABHEMA C PasMepaMu aTo-
MOB, a OTpaskeHWe OT IpaHm GyJeT BechbMa COBepPIIEHHHM. Bompoc
0 TpHUpPoJe HOAMPOBAHHON HOBEPXHOCTH CTAJ TWPEIMETOM IIHPOKOTO
W3YYeHUs, HO 37eCh elne aNeKo He BCe ACHO. HepBOHa‘IaJIBHO cquTa~
J0Ch, 9TO TOJWPOBKA PaBHOCHILHA 00Jee TOHKOI mianpoBKe U UTO
IPH 9TOM MePOX0BATOCTh HeoOpaboranuoi OBEPXHOCTH YMeHBHIaeTCH
TyTeM HOCTENeHHOTO IpuMerHeHust Goiee ToRKUX abpasusos. B 1921 r.
cap I'. T. Beitnbm mpequoxoskmi, 910 IPH TOJTAPOBKE HA TOBEPXHOCTD
HaJIMIaer TOHKHE CIOH aMopdHoro Martepmana (BIOCIENCTBHH €ro
CTanu HA3LIBAaTh croeM Defiibn). B xofe usydenua ABJIEHHAA TpPeHHA
Boynmen m ero Koisnerm moxaszaim, 9TO NP TPEHMU ABYX TBepPAHX
BEIIECTE JOKAJTHHO PA3BUBAIOTCS BHCOKNE TEMIEPATYPH, M HPeAnoJio-

1 Hapbmg xpemEms SiC mMeeT NOYTH TAKYIO0 e TBEPAOCTb, KAK W alMa3,
HO JJIA INIE €r0 He HCHONh3YIOT, TAK KaK OH He BPe3aeTCA B KaMeHb, a CPa3y ke
HCTHPACTCH.
* Hopysps ¢ mpmMecaMmu pasamamoll 3epHICTOCTH; npmxecn—remamr u
IpoYNe — XapaKrepusyorca caabuiM adpasuBHBEIM dddeKTOM,
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JKIAM, 9TO B JeHCTBUTEIBHOCTH OpH o0pa3oBagnyu IOBEPXHOCTHOI'O
¢TI0 MOKET IPOMCXONUTH IIABICHAe MATePHANa. JTOT CIOH MOKeT
CTAHOBHTHCA aMODPPHEIM IIPH OHICTPOM OCTHBAHAM; BO3MOKHA TAKIKe
pepexpucramamsanua. CormacHo mpupoye HOJMPOBAHHOTO CIOH, MH-
FepAJbl MOJKHO PAa3feNuTh HAa UeTHpe IPYINEL

a. Anma3 (u rpadur), B KOTOPOM TOUKA IIABJICHNA, NO-BELUMOMY,
CJMITKOM BHICOKA A o0pasoBanus -cios Deiin6u. B maupom ciydae
[PONECC LOMMPOBKE CBOAUTCS HPOCTO K O4EHB TOHKOH mIuQOBKeE;
mepBOHAYANBHEE IIPEICTABIGHNS O TOM, KAK MPOUCXOAAT T3 WIH MHAA
noxmpoBKa, mpunagaexar Heioromy.

6. Muuepasis, mogo0HEe KBapmy W KOPYHAY, B KOTOPHIX coit
Beiini6u sBigercs aMopdubM (IOJOOHEIM FKEIKOCTH) B MOMEHT olpa-
30BAHEA; OJHAKO 3aTeéM IPOMCXONMT OHICTPAA IePeKPHCTANIH3ALUA,
OPHeHTHPOBAHHAA IIOUTH TAK JKe, KAK B cyGerpare. ,

B. Mugepaisl, mof00HNe KAJLHHTY ¥ KMAHATY, B KOTOPRIX ciaoi
Beiin6r KpHCTALIE3YeTCs TOJNHKO HA MOBEPXHOCTAX, COOTBETCTBYIO-
mAX TIAABHHM KDPUCTANIOrpadudecKuM IUIOCKOCTAM, HAIpUMep HA
ILIOCKOCTAX CHANHOCTA W BCEBOSMOKHRIX TPAaHAX KPHCTANLId, WIH
HA JAPYTHEX IOBEPXHOCTAX TOMBKO CIYCTA KaK0e-TO BPEMA IIOC/I6 Ha-
Tpesa. .

r. MuHepans, Takme, Kak MUPKOH M MONHEIb ', B KOTOPHX cioit
Beiini6n ocraercsi amoppHEM HA BCeX ILIOCKocTsAX. Doabmoe 3Hade-
HEe TOBePXHOCTHOTO TeUeHNA MOATBEPIKAAeTCHA HAJIHINeM B3aMMOCBA-
3: MeRIy TOUKoH miasienus abpasupa W 3QPEeKTHBHOCTHIO €T0 meii-
CTBHA B IPOLECCe IOJMPOBKE: KapOuj NUPKOHA, IIABAMMICA TPH
remueparype 3532°C, moxmpyer anma3 Hambonee 2QHeRTHBIO 2, Cuont
Beiin6u, ecIu oH mMeercs, NO/KEH OHTh UPe3BHIANHO TOHKUM, TOHB-
e JIMHE BOIHH CBETA, BepoATHO He Goxpme 40 A, TOCKOABKY B IPO-
THBHOM CJIyUae IO NOKA3aHWAM pepaKkTOMeTpa MOAYdaanch Gur Go-
Jiee HE3KHE MOKA3ATeNN IPEeTOMJICHMSA, TeM OHH AOJUKHH OHTH ¥ JIaH-
HOTO MUHEpaJa; M3BECTHO, YTO CTEKIOBH/HOE BEIeCTBO HMEeT Gomee
HA3KWE DOKA3aTesbh IIPEJOMJIEHHUS N0 CPABHEHUI) C KPHCTAJLIOM Ta-
KOT0 ke XmMudecKoro cocrapa. Oamaxko HeJaBHO NPOBEJICHHLIC MCCIE-
NOBAHUA 3APOHMIU HEKOTOPHE COMHOHWS IIO HOBOJY CYIeCTBOBAHNA
HOIOGHOrO CJI0S, BO BCAKOM CIydae B METAILIAX . QeKTPOHHEI MAKPO-
CKOII 03BOJAET OOHADPY/KUTH (GECUMCICHHOe MHOKECTBO MENKHX Tpe-
IAH Ha TOBEPXHOCTAX, KOTOPHE KAKYTCA HIeaNbHO OTIONMPOBAH-

1 910 cpoficTBO INMWHENN NpPeICTaBIseT BHATATENBHEII mATEpec € TOUKH
8PeHHA 3aNUTH OT MBHOCA AJIOMAHFCBEIX HOPTIHEH B JKeJe3HHX WA CTAJILHEIX
HIIMHZAX JBUTATeNel BHYTPEHHETO CTOPAHMA. ANIOMHHUE JIeTKO OKACIACICH
€ LOBePXHOCTH, IIPH TPEHHH IUIGHKA OKHCIOB KPUCTAIIM3YETCHA B BHUAe MEIRHX,
OYeBHr TBepAEIX HrOJOK KOPYH[A, MAPAlAIOMUX BEYTPEHHIOK IOBEPXHOCTL M-
JEA7pa uepes INICHKY Macyia. ECHE jKe aTOMAHHI COJIABATEL ¢ MATHHCM, TO IOXY-
9eHHasg B peayAbTaTe ORHCICHHSA MINHHeJNeBas OTHONMPOBAHHAA LOBEPXHOCTHL
COXpaHseTcs INIagKoil m aMopdHOM 1, KaK pe3ynbTaT, M3HOC NUINHIPOB CYIIeCT-
BEHHO yMCHBMIACTCH,

® E, E. Fairbanks, The Gemmologist, 1957, vol, 26, p. 52—55.



174 H pazoyennve wamny

HHMHE; BO BPEMA HONMMPOBKY IPORCXOAnT GecmpecTanHas morTepa Ma-
TePHaNd, & HOB8PXHOCTHHE CIIOM, X0TA B AedopMEPOBAHHEE, ABIANTC
KPHUCTANARYCCKAMH, :

CymectByior nI060NMHTHHE pasnmumg B coocofax pacyera crom-
MOCTH aJIM430B H IPOYHX [paroneHnnx Kamuei. J{ua anmasos croms
MOCTEh YCTAHABIAWBAETCA IO FPAHEHOMY RAMHIO; B TO K€ BPEMS CTOH-
MOCTb OIDAHKH aaMa3a, 3aBHCHT OT Beca chpba. IIpuanma momo6rord
pasamudA SCHA! IO TOYHHIM HPOMOPHUAM AJIMA3ZOB MOKHO YCTAHOBHUTD
OOTepIo Beca; JUIA OCTANLHLIX APATONEHHHX Kamued gopMa He 0UeHB
BaKHA.

Horma ofpaGorka sakoHuema, KaMeHb HOCTYHAaeéT K I0BeIEpy HA
DpeANpHATHS 0 H3TOTOBJACHUIO yKpamenmit. Macrep Berapaser Ka-
MEHB B KOJIBI0, 6POmb Ml APYToe 0BEIHPHOS H3NINE, LIA KOTOPOro
OH NOAXORHT HamIyumuMm oOpasoM. Hasenp Ompasiagior B IIaTuny
HIH IPYTrOof MeTaNa U3 IPYNNE IIATAHEL, & TAK/KE B 3010TO0; cepebpo
mier i Gosnee FeIIeBHIX 0BeJAMpPHHX m3fenmit. Hamens nubo onpas-
IAI0T B MeTami, qubo o yHepskumpaerca sy6mamu. Ifepsmit cmocof
Goxnee Gesomacen, OTHAKO BTOPOH croCOG oaeramtHee, a IIABHOE, IME-
€T TO UPEeAMYINECTBO, YTO B DTOM CAYUde JIETKO OPOBEPHTH IOJTHH-
HOCTh KaMuA. HaMmenp, ompaBieHHEA B MeTald, BIIONHE MOMET OKa-
3arbeA Ay0aeToM; KpoMe 1010, OieCK eMy MOKeT NpAjaBaTh KyCcOodeR
$onbru, moacynyTHit 3 onpapy. Ecan ramems saxpensied 3yGmamm,
04eHb Ba;KHO IPOBEPATL MX BPeMs OT BPEMEHH, OCOGEHHO €CIHM OHHI
3040THE, TaK Kak 3y0nsr (¥ 0co0eHHO B KOABIAX) H3HAIIMBAKIOTCA.
Vinaue B OfUH OPEKPACHHI JieHb BJAAJIeNel BEITH BAPYT C TOPBKHEM pa-
304YapoBaHEeM OGHADYIKHUT, YTO KaMEHb BHIIAN M3 OODABHL M YTEPAH.

Ho magana Hamero BeKa I0BEJINPOB CHPABENINBO MOIIHA KPATUKO-
BaTh 3a HE CINIIKOM PasHoo6Pa3HYI0 HPOAYKIHUIO, 33 TO, YTO MAJIO
IpenPEHAMANIOCH HOIKTOK COXPAaHNTh dPdeKTHLe codeTanus nBera 0
0JlecKa HCHOIL3YEMHX KaMHEi, a TAKKe 3a TO0, YTO TAKENLIE 30I0THO
OLPaBH YaCTO BHIJAJIGNHN CANMIKOM HaBASIHBO. Bpemena uaMennnucs, -
a BMECTe C HAMY H3MEHHJINCh B BKYCH, & TAKKE YMEHNEe B MACTePCTBO.
Hunpe oBennmprbie M3elus BHCIIET0 KIACCa OTINYAIOTCA 3JIETAHTHO-
¢Thl0 00paboTKKM ¥ Kpacoroil muHwmil,

B. JlparomeHHbIe MeTANIEI, MCHONb3YyeMble NI OIpaB
JparoleHHEIX KaMHel

TlepsoGriThuit wenoBer, nmoxbupad AAA YKPAIeHHA APKHe Hpef-
MeTH, IPUBIeKABIINE er0 BHAMAHNEE (HATPHMepP, PAKYIIKHY), BePOATHO,
TOHAYANY HAHM3KBAJ MX HA HETKY, HO KOTHA B JaJbHeilnieM eMy CTa-
JW HONAKATHCA SPKO OKPANIeHHEE Wik (aecTANIEe KAMENIKH, OH CTAJX
¥cKarh Golee mogxomAmuit MaTepHal [UiA UX 3aKpelLIeHHa; [JIA dTOH
mel® 9ejioBeK nmpucumocabampaa 0raropofubie METANJIH, Te, UTO ORIIN
oGuapysmens nmobamsoctu, B paitomax, rfje 30J0T0 HAXOLMIE B CaMO~
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poAKax, HOCTATOTHO GOoNLIINX ¥ IOPTOMY Jerko o0HADYHHBAGMHX,
ero cpasy ke CTAJN HCIOIb30BATh B KAYECTBE YKPAUIeHHdA, & TAKIKO
51 MBrOTOBJIEHAA OUpas. 3070T0 o0najaeT MPHATHEIM KEATHM mBe-
TOM, OHO HE HOJBEPKEHO ATMOCHEPHHM BIUAHHUAM, CONPOTHBIAETCA
OTHIO M, XOTA He BEIIeD:HHBAET BRHICOKOH TeMmeparypsl, OPH OCTHBA-
gu7 He MeHseT BHemEero smia. Ilo sroif npmumae axxmvukn Cpeame-
BEeKOBbA HABHBAIE 3010T0 Graropopmey MetamroM. Onm cumrann ce-
peGpo cHyTHEKOM OIArOpPORHOr0 METAJIa, HO METALIOM Gonee HU3-
KOro KadecTsa, MOCKOIBKY OHO PACTBOPAETCA B MAPCKOE BOAKE. B e
BpeMena cepefpAHEe yRPANIHHA I ONPaBh HAXOJIIA MUPOXHH CIPOC;
B HAIIe BpPeMs, KOLMA BOBJYX TOPOIOB A IOCEIKOB 3arpA3HEH Yroaib-
HEM CMOTOM, cepeGpo He Tar M0GAT, TAK KAK IOJ AeUCTBACM CePHHACTO-
T0 Ta3a oHO OHICTPO TeMHeeT.

 Bonoro m cepeGpo BBosmIm B IlanecTiny M HCIOAB30BANH (8 oco-
GemrocTy cepe6po) A H3TOTOBJICHAA YKDAINCHHE ¥ yTBapH, a TaK-
ke mpenMeroB Kyabra. O6a 5THX MeTANLIa CAYKHIM IPOMERYTOIHHM
3peHoM mpu ofMeHe, IpEIEM CHAYANA M3MEPeHVE IIO HA BEC, B TOIb-
}O TIOTOM IIPH pPacderax CTAJH HCOONb30BATH MOHETHL.

K GuaropomamM MeTamiaM — 30J0Ty W cepeOpy — B HAIM JHH
[0GAaBMINCH MeTAJITE TPYIIE IIATAHK — DPYTenmit, pofuil, uanranui,
ocMmmit, mpupmit B cama niaatnea. Jlaarany MEpOKo HCIOMB3YIOT B I0Be-
JEpHOM fJele Grarofaps ee NPUATHOH POBHOHA OKpacke; 0COGEHHO Jac-
T0 ee IPEMEHAIOT UPH W3TOTOBIEHNH OUDPAB LA aIMA30B; OpH fobas-
JeHHE HEKOTOPOTO KOMMIeCTBA NALIALAA IOMyIAi0T CILIAB, H3BeCTHHA
oJ HAa3BAHUEM «Bexoe 3010T0». B HamIe BpeMs J(Is MBIOTOBJIEHHSA ON-
PaB HCHOAB3YIOTCA B OCHOBHOM BOJIOTO (IOYTH BCErJa B CIIaBax), ce-
pe6po, OGHYEO MOKPHTOE BAMUTHOH IIEHKOM AIA UPeoTBpPauleHus
IOTYCKHEHHA, NAIIAAUA 0 AATHHA,

13
Hazsamus
RaMHen

VeToxm mA3BAMME OCHOBHLIX BIIOB [PATONEHHHX KaMmel, mmpo-
KO WCHONB3yeMbIX B B HANIN [HHW, BOCXOMAT K rayGoKoll peBHOCTH,
U NOCKOIBKY OHE YHOTPeGIATHCH 33/[0T0 O BBIICIOHNS HAYKA O MU~
HEpajaX B CAMOCTOATENBHYIO OTDPACHh — MHUHEDAJOTHIO, 3HAUCHHE
BTUX HA3BAHMH B PasHLe BpeMeHa OHIO PasIWIHEIM. Tonrko megan-
HO GHIa MpeIpUHATA Cephe3Has MOMKTKA J0CTHIL MOKIYHAPOABOro
COTAaImeHHs OTHOCHTeNbHO HA3BAHAH KaMHeH, ymoTpeGasaeMblx B 10Be-
aupHOM Hene. Hcam Gbl 10BeMHDH BCHOIBL3OBANE HA3BAHUA, B3ATHE
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U3 MUHepajxorau, He OpI0 GH HEKAKOH myTaHUIH WA HEOIpefeeH-
HOCTH, HO HAJ0 YINTHBATE, 9TO MHOTHE W3 HTHX HA3BAHUH HEU3BECTHH
Wi 00 Kpaiipeif Mepe HeNPHWBHUHHL JIOAAM, HEMNPHIACTHRIM K ITOH
HayKe, H 9TO B I[€JOM He;KellaTeleH HOJHEIH O0TKA3 OT HA3BAIMil, BO3-
HUKIOIX B APEBHOCTH, Jaske ecau OH 9Ta 3a7a49a He Kasaaach CTONb
Gesmanesxnoit. Homeuno, Hassanme, momo6panHoe Jus BIEPBHE HAaii-
JIGHHOTO KaMHS, MOKeT OKa3aTh 0Y6HDb OOJIBIIOe BAHAHEE HA er0 Kaldhb-
Beiimyio cyas0y. Korga tomamascs or ao6sn xynnerta Bompoma-
na: «Ur6 s3pavnr mMA!Y — ee MuCaE GAYRIAIM JATeKO OT APATONeH-
HOCTeHl, HO JiA KAaMHA MMA — 5TO NOYTH BCe. IlpmBJIeKaTenbHKIA
Kpacublii Kamenb, COmyTCTBylomuit anmasy B IOmoit Adpuxe, mosn
€BOHM COGCTBEHHEIM Ha3BaHIEM (TPAHAT HOUTH He HAXOJIAI CIPOCA, Ofi-
HAKO OH CTAll XOJKHM TOBAPOM HOJ HENPAaBUJIBHLIM HABBAHUEM (KaIi-
cKmii pyOmm». MHOrme HaxomAT THXOe YHOBIETBOpeHHe B OGIafaHHM
KaMHeM, KOTODHIl OHU CYWTAIOT OfHUM W3 BHIOB pyOMHA, HO 3Ta pa-
AOCTH MOKET BAPYT OMPAYHTHCA OTKPHTHEM, YTO HX KaMEHbL — BCETro
JUIE NIPE3PEHHEI IPAHAT, «30JIYIIKA» CPeH [PATOIEHHHX KaMHei.
Ilo TeMm ke COOGPaKEHAAM COYNM TEIECOOOPABHEIM OPeJIOKATh Ha-
8BaHUe «XPUBOIUTY A 0003HAYEHHA GIECTANIEro 3eleH0TO TPAHATA,
HAIIeHHOTO OKONO TMOJyBeKA HA33X Ha ¥ pale; 5TO Ha3BaHWE OHIIO
4pe3BHIaiH0 Hey/lA4HKIM, M HE TOJALKO IOTOMY, 4TO IIBET KAMHA CKO-
pee TPaBAHHCTO-3€JIEHE, a He OJMBKOBHII, HO TAK/Ke U IOTOMY, U4TO
9TOT TepMUH (¢XPH3ONMTY) MOCTOAHHO HCIOAb3YETCA B MHHODAIOTHH
Ansa o6o3HaveHnA KaMHsd, H3BECTHOTO B I0BEIMPHOM Jele MmO Ha3Ba-
HHUeM «IepujoTy. B Hame BpeMs OpOTHB HMCHONB30BAHUSA TOLOGHHX
HeNPaBWIbHEX WIN BBOAAIMUX B 3a0My:K[eHNe HASBAHUL BHCTYIAIOT
Befymue o0LefNHEHNA IOBEAMPOB BO BCEM MIUPpe.

Haspanus, xoropsie ofHYHO yHOTpeGAAITCS B IOBEIHPHOM eie,
TaBaTMCh KaMHAM B OCHOBHOM IO MX HBeTy — Hambojee OYeBHIHOM,
HO HamHMeHee HA/eKHOA (UBHMYCCKOH XapPAKTePHCTHKE IPATOMEHHBIX
KamHelt. UTo6H pasfielaTs KaMHM ¢ ABHO Pa3IMIHOM TBepHOCThIO,
Onutn BBemeHEl ocoGhie smmreTsi. Tak, TePMHH «BOCTOMHHIE» cTai
ymorpeGasAThea 1A 0603HAYCHMA pPasHOBUJHOCTEH KOpyHAa, Gim3-
KHX 0 TBEPAOCTH K aiMasy, He NMOTOMY, 910 KOPYHIH HIPHBO3WIN ¢
Boctoxra, a moromy, 4T0 B TO BpeMmsA JyumIme AparoneHHBE KAMHN HO-
majaiu B Espony mmenmo orrygma. Toumo Tak ke m3-3a TOro, uTo
MHOT0 HeHHKIX 06pasioB HACTOAMEX TomasoB OHLIO IpHBeseHo m3 B pa-
BWJIHMH, SHUTET «OPa3MIBCKUA» CTANH YOOTPeOJIATH, YTOOH OTIHIATE
STOT BUJI KaMHe OT ;KeJITOro KBapia, KOTODPHI IOBEAMPH 9acTo Ha-
BHBaJIHA TOMA30M 1.

Ensa nm me Bce Kpacuble kaMAH 06BeIWHANA TOX HA3BAHIEM «py-
OmH» (WHOTZa B COYETAHHE ¢ DPA3HHIMH AIUTETaMH, T03BOJIAIOMAME

. : HaIIOMHHM‘,J 9TO Ha Ypaje TOMA3 U KBapIl HUKOI7A He TYTANH MeKIY CO-
6oif, HO MEIMUATHII KBAaDI HABKIBANE JEIMUATHM TOLA30M, TOIA3 jKe BCETJAa Ha3H-
BAId TOIDKO TAMKENOBECOM.— [Ipun. ped.
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' Pa3meNATh BHABI, OTIMIAIOMMECS 110 OTTEHKAM HIH TBEPLOCTH) MIH
IPOW3BOZHHIMHI OT HEro HA3BAHUAMHU <«PYyOeNIHTY U «pyOUEeNm.
TepMun «py6uH» ciexyer ymorpeGasaTh TOABKO MO OTHOMIEHHIO K Apa-
TONEHHEM KPacHHIM Pa3HOBHIHOCTAM KopyHaa. Py6mm-6ams, mau Ga-
Jac-pyOuH — 9TO KpacHas INOWHENb, KOTOpPAd BCTPEYAETCA BMECTE
¢ HacToAN[MMM PyOHMHaMu Ha PyAHHKAX BHpMH M mocie OTpaHKE cTa-
HOBHTCA 0YeHL IoXoskedl Ha pybmH. Har 6mIo orMedeHO BhIHe,
Kamckmit py6ma — sto rpanar m3 IOskHO# Adpuku; moxobHse HasBa-
HHS, HAUpUMep «afeauficKuil pyOuH», «APH30HCKHE PYyOHH», «KOJO-
pajckumii pyomu», B HeHCTBATEILHOCTH OTHOCATCA K PAHATAM W3 9THX
paiionoB. Py0elnur — 9T0 BOCXHTHTENbHEI MaJWHOBHI TypMANHH,
mpexpacHsle 00pasnsl Koroporo jgobuiBaior B Hammpoprmm, a py6m-
Ield — BTO OPAaHKeBO-KpPACHAsg IINWHENb.

Hassanme «canmpup» Bcerga oGosmasaeT curuil ramenb., Ilepso-
HAYaJAbHO 0HO, IO-BEAHMOMY, HCIOJIb30BAIOCH AN 0003HATUEHHA JA-
OHUc-Tagypu ¥ HOMOOHEIX MHHEPANOB, a 3aTeM, Korjga Oblia OTKPHTA
JAparoleHHas CHHAA Pa3HOBUJHOCThL KODYHjia, TaK CTAld Ha3HBaTh
UMEHHO 3TOT BEJHKOJENHE KaMeHb. MuHepalorn nIpomIoro ncmoib-
30BaJIH 3TO Ha3BaHWe B G0Jlee MNWPOKOM, MOYTH POKOBOM CMBICIHE: IS
0003HaUeHNA BCEX DPaSHOBHAHOCTEH ApATOIEHHHX KOPYHTOB, BRJIO-
qaa u py6un. CoBpeMennsie IOBEJWPH YHOTPEGAAOT €ro B ToM Ke
CMEICIe, HO HCKJII0UAT pyOUH; Tak, OHH TOBOPAT O (eJ0M, KelIToM,
3eJIeHOM H Qlaske po3oBoM caundupe. Bpasmabckmit candup — sro Ha
caMoM gexe roxy6oii Typmanumm (TakaA OKpacKa y HTOT0 MUHEpajia
BeTpedaercs [OBOJIBHO PELKO), a BOMAHHM candMpoM HA3HBAWOT KAK
KODAAePUT (HONHUT), TAK W TOIA3. '

Mearsie KaMam, Kak npasmwino, o0beUHATH IOT HA3BAHHEM (TO-
naszy. CobcTBeHHO TONA30M HA3HIBAGTCA TBEPHHIA ecrecTBeHHHH ¢ro-
POCHINKAT AXIOMHHHAA, KOTOPHIH B YMCTOM Buje Oeci(BeTeH, HO pagyeT
I'123 MAPOKON HAJHTPON OTTEHKOB, BOBHUKAIOMUX Ojarofgaps HpH-
CYTCTBHIO ORMCIOB METAJLIOB; TeM He MeHee IOBeNUPH J0JT0 HE OTKa-
3HIBAINCH OT HPUBHIYKE YIIOTPEGIATH 3TOT TEPMHH AIA 0503HAYCHHEA
KaK JKeITHIX PA3HOBUTHOCTEH HTOT0 MUHEPAJa, TaK W JKEITOH pasHo-
BUHOCTH KBAapIa — IATPHUHA; OPaBIa, KOTrHa FOBOPUIN 0 COOCTBEHHO
Tomase, T0 HoGaBiusiad cioBo «Opasmibckuiy. Jlayke B Hame BpeMs
HEKOTOpHIe I0BEJIWPH BHOCAT MYTAHUNY, YOOTPeOIsa HasBaHua «Opa-
BUIBCKUI TOMA3» W «TOHA3», KOIJ[a OHH HMMEIOT B BUAY HACTOAMMUIA TO-
nas m KBapn. BosmoskHO, M TeX, KTO HACTAWBAI HA COXPAHCHHHA Ta-
KOTO HempaBHJIBHOTO YHOTpeGieHHS cJI0Ba «TOHas», B KAUCCTBE KOM-
mpoMucca ObLI HPEIosKeH TePMUH «TONMAa3-KBapmy jjs o0o3HaYeHms
JKEJITOT0 KBapia, HO 9T0 MOYTH TAK jKe ILI0X0, MOTOMY YTO IOPOsK-
7laeT mpeAcTaBIeHHe 0 KaKOH-TO MUHEDAJTHHO! pPasHOBHIHOCTH, LPO-
ME;RYTOYHON ME/y Tolla3oM M KBapheM. Bocrognmit Tomas, KOpOJeB-
CKHIl TOma3, WHAWHUCKHE TOma3 — BCE 3TO KEJTHI KODPYHA, TOrHa
Kagk 3amajHblil TOMAa3 — 9TO REJNTHH KBapi (IATPHH).

-~ Haspamme «m3ymMpym» Bcerjga ynorpebusamoch s 0003HaYeHHs
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KaMHell sejeHoro msera. BRauame Tak o6o3Eawamach XPH3OKOMIA —
HONPO3PAYHEIA 3eJIEHOBATHI KaMeHb, 3 HO3AHee aTO HA3BAHEE CTAIH
UCOOAB30BATL AJMA 0003HATEHHA GECHeHHOH PASHOBHIHOCTH Oepminia
TPaBAHMCTO-3€JICHOTO IIBETA, AJA KOTOPOH 0HO ymoTpefiserca H mo-
Hume. Bocrounsii maympys — oro senemmit xopyex. B XVIII 8. ze-
JIeHBHA TyPMAaJAH, TOAbKO YT0 IOABHBUILCH B Espone, 06HTHO Ha3wH-
BAICA OpasMIbCKEM m3yMpynoM. Hassamme «YPAIBCKEHA HIYMPYI»
nOpo6oBajim ynoTpebaATh A 0003HAYEHHSA 36JeHOIO I'pAHATA ©
YPanbcKuX IOp; 4aiie STOT KAMEHH HASHBAIH (onaTh-TaKE Hempa-
BHJIBHO) XPH3OJMTOM. JIMTHEBRIA H3YMpyJ, MeJHBIHA H3YMPYJ, Kai-
CKU MBYMPYR M appAKAHCKHE MBYMDYX — 9T0 COOTBETCTBOHHO rag-
ReBHT (3eJeHHH, ni¥ GiaropofHkii, COOyMeH), /UOUTA3, NPEHHAT H
senensit ¢uioopur. CiiefyeT, OQHAKO, OTMETHTH, UTO B HACTOAMIEe
BPEMA HAZBAHUA (GPASHIBCKAR MByMpym» H «aPEKAHCKHH H3YMPymH
BIOJIHE OPABWILHO YUOTPEOAAIOTCA s 0GOBHAEHHA H3YMpPYHOB,
RobniBaembix B Bpasmanm m B Adpuxre.

AmerncT — KpacuBhiii (QUONETOBRE KBApI, OZHAKO C BIHETETOM
¢BOCTOYHELAY OH 03HAYAeT (HOJETOBHIA KOPYHS H Hake puoneroByn
IINAEE]Ib; B TO ke BpeMsA HEKOTOPHE 0BEJUDPH HEIOAb3YIOT HTO Ha-
3BaHMe AAA 00o3HAYEHHA OJecTAmero KBapma H3 CubupH, xaparre-
PU3YOMProcs YepefoBaHMEM IOJNOC NYDHYPHOR M Helol OKDAcKH.

AZBMABIIEOM HABHBAIOT (HOJETOBO-KPACHHH rpasaT, HO HasBa-
HUA (BOCTOUHHIY AIBMAHAAHY W (AJTbMAHAMH-UINEHETHY yIOTPeGis-
JHECH PaEbIIe A 0G03HaYeHN s PHOJETOBLX PAsHOBHAHOCTEH KOPYHAA
H IIIRHENA COOTBETCTBEHHO,

Hagpanne «anmasy npnmenserca s 06osmavenus Gxectamero,
UPe3BLYAUHO TBEPAOTO W B CIyUae HPABHILHOH OTPAHKE APKO CBep-
Kalomero XaMHA, KOTOPHM A BCEX IOKONEHHH GblI CaMHM HOLy-
JAPHBIM CPeid AparoueHHHX Kamued. H comanemmio, ato massanme
RaBanm TaKike OiecTAmEM OECHUBETHHIM KaMHAM, OTHOCHANAMCH K
APyrEM BHJaM; KOPHYSJUICKAA anMa3, GPUCTONBCKAM aTIMa3 ¥ HOp06-
HEle KaMH# — 3TO TOPHBIA XPycTanb {GecBeTHRA KBapm), MaTapeKmil
Opmimaanr (Marapa — ropon ma sore Ileiinoma) m meitmomckuii ai-
Ma3 — GeCHBeTHHE HUPKOH, & CAKCOHCKMH (LI cubupckmi) am-
Ma3 — GecuBeTHHIH Tomas.

AxBamMapun — 370 UpeKpacHas TodyGoBaTO-3eTEHASN PAa3HEOBHN-
HOCTH OepMIITa; BOCTOYHEI AKBAMADPHH M CHAMCKHIL aKBaAMapHH —
®TO 3eJeHOBATHMA KODYHX W 3€JeHAd IIHEHEIL COOTBETCTBEHHO. .
 «l'HmammnTy — Ha3BaHme KPACHOBATO-KODPHYHEBOTO HEPKOHA, HO
IacT0 ere HEeNmpaBHABHO YHOTPeGNANT A 0603HAYEHHA TPAHATOB
TAKOTD Ke OTTeHKA. BOCTOUHME rHamuBT — 3T0 KPacHOBATO-KOPHY-
HEBRIH HOpyHT.

C HasBanweM (xpH30XHETY CBA3aHA HEKOTODAA MyTammma. DTo CiLo-
BO — CHHOHHM HA3BAHHA (OIHBUHY (WM (IEPHNOTY, KAK LPEIOdm-
TAl0T FOBOPUTH IBEIUPH), HO FACTO OHO HENPABHIBHO HCNMOJXH3YETCH
ana 0003HAUEHHA COBEPUICHHO HHOTO MHEHEPAIA — XpH3obepmiLia,
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Bocrounmnil xpusoaur — 9T0 ;KeATOBATO-3eJIeHHA KOPYHN, HO HWHOT/A
TaK HA3HBAIT XpU300epniiI TaKoro ke OTTeHKA. D pasmibeKEil XpH-
30JIAT, aKBAMADJAH-XPUBONUT M CAKCOHCKHI XPH30JUT — 9TO XPH30~
Gepuii, GepuAT M TOUA3 COOTBETCTBEHHO.

HKax xpusobepmun, Tak ¥ KBapi, EMEOMuE DOAXONAMYIO * OKpac-
Ky M OrpaHeEHHe KaOOIOHOM, MOTYT HPOM3BOANTE BPPEKT «ROMIaUb-
ero riaasay. Hassauue «kowraumit rirasy 6e3 HOUOJIHHTENLHOTO OIpe-
JIeIeENA OTHOCHTCA TONBKO K Xpu306epuisy; ecii pedb mMgeT ¢ KBap-
e, TO CaefyeT TOBOPUTH «KBAPIEBHH Komaumit riaas».

Haspamne wragy ofbequuser NBa PasIMIHKEX MOHEepajla — Kaje-
uT H HedpHUT, OHAKO €r0 BOJBHO YIOTPEGAAIOT 10 OTHOLUIEHAIO K HPY-
TUM, BHENIHE NOXO/KUM MUHepajaM, HANDHMED rpaHaTy (TpaHcBaakb-
CKmil Kaj) M HAOKpasy (aMepURaHCKHE :kag H KaaudopHEmicKER
aan) L.

Werunuag mngHEeNs — TBEPALI MuHEpAN, HOCAMWE TaKoe Ke
HA3BaHHE; APU3OHCKAA HMIMUHE]Ib — 9TO0 KPACHHIT Wim 3eleHH# Ipa-
HaT, a Kagpmiickas mowHensb — GaegHo-KpacHeii rpasar ¢ Hemona.

B xommepueckoM MacmTale yCHENIHO H3rOTABIMBAIOTCA TAKHe
AParonenHile KaMHM, KAk KOPYHJ, IIOAHENb, H3yMPYR M DYTHI;
9TH HazBaHma ¢ Ho6ABKO# «CHHTOTHYCCKHWI» BIOJHE NPABHIBHO HC-
MONB3YIOTCHA HNA 0003HAYEHUA COOTBETCTBYIOMMUX MCKYCCTBOHHEBIX Ma=
TepuanoB. Bri1o G HeBepHO HasHEBATh KPACHOBATO-3elI€HHH Ka«
MeHb, KOTODHI CTAHOBHTCA 6M[e KPacHee IPH HCKYCCTBEHHOM OCBe-
HIeHAM, CHHTETHYECKUM alleKCAHJPUTOM, IOCKOIBKY Tako#f KaMeHb
10 COCTABY COOTBETCTBYET KopyHAY, a He xpusobepuiny. He caexyer
TaKk/Ke HCHOAB30BAThL B CIydae CHHTCTAYECKEX KaMHeHl TePMHH «BOC-
CTAaHOBJEHHHINY: OH OLLI BBENEH AiAA 0003HaYeHNA 00PA3I0B MCKYCCT-
BEHHOTO KOPYHJA, KOTOpPHIE, KaK I0JAraioT, ObLIF MOJYJIeHH H3 Dac-
HJaBACHHHX KYCOIKOB HPUPOJHOTO KOPYHjA; BTOT TEPMEH HEJIb3L
UPUMEHATh AAsA 0003HAYCHUSA MATEPHAJOB, KPHCTAJNIN30BABHIHXCH
H3 IOPOIMMK00GPasHOro IIHHO3EMA.

W3 crasaHHOrO MOMKHO MOHATH, UTO MONYJIApPHEE HAa3BaHWA Jpa-
TOTIGHHHX KaMHefl mMeIT TOT GOXBINOH HEZKOCTATOK, UTO OHE 3aCTaB-
JAIT MPeAIoNaraTh HeCcYMecTBYOmee PONCTBO MEKIAY OTHeNbHBIME
BUIAME ¥ HE OTPaKAIOT HUKAKAX CYINECTBEHHHIX CBOHCTB 9TUX KaM-
Heil, Kpome, pasBe 4To, OBeTa (candup m pyOuWH, H3YMPYZH H aKBaMa-
PHH, OUTPHH A AMETHCT).

Hau6omee maBecTHne HA3BAHAA IOBEIMPHHX KaMHel BOBHUKIA B
rayGoxoit gpessoctn., OHE, pazyMeeTcs, MMET DA3IUIHEE MCTOIHH-
KU 7 o6pa3oBanE 0e3 Kakmx-1mr00 ompefereHHnx mpasmi. OgHako wo
Mepe BO3PacTaHusl KOJANTeCTBA OTKDHTHX MHHEPaXoB IJIA HOX Tpe-
6oBaJuCh HOBHE HA3BAHMA, M Y I'PEKOB HOABWICA O0HYAR HCHOIb30-

1 B orewecrsennoit NpPaKTHKEe TCPMHH OKAI» II0YTH HE HCHONb3YeTCHA =w
BCeTHa PasiamyanT HeQpAT M KagenT, McOooaeayeTca TOJABKO TEPMHH (TPAHCBA-
QILCKUH Kamp.,— [pum. ped,
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BaTh JJIST 9TUX Ha3BaHmi cioBo Alfog (KaMeHpb), coefmHEHHOE C KAKIM-
aubo. ompefeseHueM, XapaKTepH3YOMuM famHHi Kamedb. Co Bpeme-
HeM oxoHgaHue oTOPACHBAIOCH, W DIpHJaratelbHoe IpHodpeTato
¢dopMy cymecTBATENBHOrO; TaK, y TPEYECKEX ABTOPOB MEI HAXOHHM
ciaoBa avBpaxitng (aHTpanmt), aipatitng (reMatat) m oeAnvitng (ce-
JIeHAT), 00pasoBaHHEE TaKNM o6pasoM. JlaTHACKHe aBTOPH, HapAMep
Ilnmawit, mepeHUMallE 3TH ClIOBA M IO Mepe HagoOHOCTH CO3TABAJH
TaKAM jKe cIocoboM Apyrme, no6aBisAs OKOHYAHHA HPHIATATeILHOT'O
K TepMUHy, OPHHATOMY AJA 0G03HAYeHASA JAHHOTO MUHEpajia. ITa
OPaKTAKA Hepelyia B POMAHCKEE ASHKH, ¥ MH HAXOMUM BO QpaHmys-
CKOM fI3BIKC OKOHYAHHE ¢-ite», B MTAJIBAHCKOM - «-itay. Taxoit cuocod
CI0BO0OPa30BaHMA MIMPOKO HCIOIB3YETCA Temeph BO MHOTHEX eBpO-
IefiCKUX sA3HKKaX. '

T'emmonormueckas accoyuanmsa BenmxoGpuraHmm moHWMaeT Bajk-
HOCTH pelleHHA BOIpoca 00 HCHOIB30BAHUM PasHOOOpPasHHX HAa3Ba-
HHE# JParoNeHHLX KaMHeHl Kak B MHTepPecaX IOBEIWpPOB, TAK W B HH-
Tepecax mmporoi nybauku. [lpunarme napramMerToM «3aKoHOmpoeKTa
06 ommcanmm TOBapoOB», KoTOpHIi crax 3axomoM Coemumernworo Kopo-
nescrsa B 1968 r., 3acTaBmiIo m0-HOBOMY B3INIAHYTH Ha MpobieMy mpa-
BUJLHOTO HAa3BaHHA KaMHe#. Yjke HPegyCMOTPEHBI HAKA3aHWs 34 He-
BePHOE OUMCAHHe KaMHeil: mpofaKa CHHTETHIECKOT0 HM3YMPYHA HOJ
HasBaHWeM «H3YyMDPYy/», KBapHa -— IIOf HA3BAHUEM «TOIIa3», CHHTOTH-
9eCKOTO KOPYHJA — HOJ Ha3BAHUEM (ATEKCAHJPUTY, CTPA30B — IIOJ
Ha3BaHMEM «TOUa3», a CHHTETHYeCKOH ToxyGoll NIIWHEIH — mog Ha-
3BAHMEM (AKBAMAPUH» CYMTAETCS HEBEDHLIM ONHCAHIEM TOBApA I
DOAmajiaeT mof AelicTBHE HTOTO 3aKOHA.

14
Cunretnueckme
KaMHI

TlepBrM mraroM HpH H3YYEHHN KPHCTAJINIECKOTO BENIECTBA AB-
Jfercd ompefeneHne ero QUHIECKUX M XWMWIeCKUX CBOHCTB, a Tak-
Ae NaHHHX O ero BHyTpeHHeM crpoermn. OGparHuii mpomece, 3Ha-
aaTedbHo Gosee TPyHBLA,— LOCTPOHTH HIW CHHTE3HPOBATb HTO
BEMECTBO W3 COCTABIAKNMAX ero aromoB. HemsBecTHble mmpoxmM
MaccaM HCCJIeJ0BAHUA IO CHHTE3y MEHEPANOB JABHO YKE IPOBOLM-
JWCh B CTeHAX JabopaTopwit B pasHHX YACTAX CBETa, W IO Mepe TOro
KaK DasBATHE HAyKW W TeXHUKHA JIaBAJ0 B PYKH DKCIEPHMEHTATOPOB
Bce Oosee apderTuBHEIe cpemcTBa (Haske €CAW CPaBHHBATH CO cpeq-
CTBAMH, AMEOMUMACA B PACHOPSAKEHAM IPHPONH), OMBITH HCCIE0-
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BaTeJeil CTAHOBAINCEH BCO yCLeIIHee M M3HCKAHWA BCe BPeMA PacIIm-
paauck. OfHAKO BIACTh HPHPOAH CTONb BEJMKA, UTO JIOAW H3-3a
HEOCBEJJOMIEHHOCTH O JOCTH;KEHHAX B 9TOH 06JaCTH JOJAT0 He BepHIR
B TO, YTO U€JOBEK MOKET BOCHPOHM3BECTH COKPOBAINA, KOTOPHE IeHO
TAMRENOT0 Tpysma fobeBajoTca ®3 meap 3emam. HKorna ke Ovuto
HEOCIOPHEMO JIOKa3aH0, 9TO YIODPHEE YCHJIHS YeJoBEeKAa MOCTABETD
npupony cebe Ha caykby He HPONANH AapoM, BOHUKIO HEKOTOPOE
OIIaceHUe, YTO /PAroneHHhe KaMHE 00eCHeHATcd. ITo 06CTOATEIHCTBO
3aCTABUJIO IOBENHPOB CO3aTh B IJIABHHX HAYYHO-HCCIEOBATEIBCKUX
IEeHTpax XabopaTopmd, B KOTOPHX MPOBOAUIOCH CPABHHETEIBHOE
n3ydenye HOJAJIMHHEIX M WCKYCCTBEHHHIX J[PATOIEHHHIX KaMHeH m,
KpoMe TOro, COBePIIeHCTBOBAJAach HOBAA TeXHHKA, KOTOPOd Tpebo-
Bank obcrosTenncTBa. IloganHROCTS APAroONEHHKNX KaMHeH mpencTas-
JISeT 110 MeHbIIed Mepe JMYHBIA WHTepec, HO LIOKa CYIECTBYeT 6OIb-
Ioe H Jaske OTPOMHOE HECOOTBETCTBHEe B IEeHAX Ha HPHPOTHHE W
M3TOTOBJIECHHEC UeJ0BEKOM HPOJYKTH, STOT BONPOC MMEET W UPE3BH-
gajino 6oJabINOe MpAKTHIECKOe 3HAUCHIe.

Hpucrannmsanus MoykeT HOPOHCXONWTH PA3TMIHEIME CIOCOBAME:

1. VI3 pacunapieHHOro BemecTBa IPH OXJIAKICHHH. B aToM ciry-
9ae BHICOKHE TeMIepaTyphl Heu30eKHO HPHBEIYT K TOMY, 9TO GOJb-
masA 4acTh MaTepHala [APAromeHHHX KAMHEH PaCIUIaBHTCA, M KJIAC-
CUYECKUM TIpHeMOM AoJ:KeH OHTh cmocol Bepmeiina — naaeaenue ¢
naameny. [{asa Toro uToGhr HCIMOIB30BATH MATEPHAT B KAYECTBE JPAro-
I[EHHOTO KaMHA, Heo6XO0UMO HalXudde OT/ICNbHEX KPHCTAJIOB, a He
TOJMKPACTATIAYISCKIX AarPeraToB M MPUMEHEHH® MeTONoB, ofecmedm-
BAOIMUX HOJNydeHIe NIMEHHO KPHCTANIOB. POCTOM OT/EIBHEIX KpHCTAI-
J0B MOKHO YIPaBIATH HPM HOMOIIYM HSMEHEHHS TEMIEPATypPH BIOJb
JUTMHHOIO Y3KOr0 THIJIA; KPOME TOTO, 3TH KPHCTANIE MOMKHO «BHI-
TAHYTh W3 pacliaBay, Kax B Merofie YoXpaabCKOTO.

2. Ilpn Buijenenmm BemecTBa M3 HACHINEHHOTO pacTBopa. B mpm-
pofie pacTBOPUTeNeM MO;KeT OBITh HE TOJBKO BOMA, XOJONHAA WIH IoO-
pAvYas, CONEPIKAMAsA Ta3 WM KWCJIOTY, HO W pAacHIaBlIeHHAd IOPOA;
OpH 9TOM TeMIepaTypa HIH faBieHWe (MId M TO, M JADPYroe) MOTYT
OBITH WCKIIOUMTETBHO BHCOKUMU. [udpomepmasvhuii cumnmes ocy-
IECTBIACTCSA B aBTOKIaBe, 0OBYHO IPH YMEPEHHHIX TeMIIEpPaTypax u
JaBIEHHAX OT CpeHUX A0 BHCOKHX. Memodu naasaenus ¢ dobasae-
Huem @aloca TPexycMaTPHBAIOT HCHOJb30BAHNE TYTOMIABKUX PACTBO-
PHTeJei.

3. Ilpu cy6amManun mapoB BemeCcTBa, T. €. IIyTeM HEIOCDPENCTBER-
HOTO mepexojia B TBepAoe COCTOAHOE, MHEHYSI JKUAKYI (daszy.

4. OcaxyieHueM BemjecTBa H3 PacTBOPA, €ro cojlep/Kaliero, KCTAa
OHO CBO0OOJHO BHIIAJaeT B OCAJOK IPU XUMUIECKOH peaKIum.

JIsa cuHTe3a [parolmeHHHX KaMHEH METOAH 3 W 4 B HacTOAmeEs
BpeMs IPHMEHSIOTCA PeKo.

IIpm mpouymx paBHBIX yCIOBUAX, I€M IPOINE COCTAB BEIIECTBA, TEM
Jderde HOJIYYHTh 9TO BELIECTBO; BMECTO 00pazoBanus OfHOTO BEmECTBA
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CIOKHOTO COCTABA MOMKeT CYNIECTBOBATH TEHNGHNUA K BHIIAJCHHIO
ABYX Ham Gollee Pas3MMYHEIX BONIECTB, €CJHM TOJLKO YCIOBHS BHIep-
#aHH - He o4eHb TouHO. llpmBegeMm mpumep: ecid TPH MONEKYIH —
oxkucs Gepminma (BeO), rammosem (Al,0,) m xpemmesem (Si0,) —
COEIHHNTH B Pa3IUYHHIX NPOHOPLHAX, OHE HAAyT PA3HEIC MUHEPAJIH;
B OfHOH DKCIEPMMEHTAJIBHOH pafoTe moKasaHo, 4To IPH OHpefeeH-
HHX YCIOBHAX cHavala obpasyercsa KBapy B ¢opMe TpHAUMATA, a 3a-
TeM, 0 Mepe HOCTeNeHHOTO MOBHIIEHNA TeMOePaTypPH, GepmLT M Ha-
rouen, PeHaxut. Kpome Toro, sra mpo6Gmema ocio:KHAeTcA TeM, dUTO
HEKOTOPHI® BeINecTBa, HAIPUMep KpeMHe3eM, OyAyT KpPHCTAJIH30-
BaThCA B PasAMIHHX GOpPMax B 3aBHCHMOCTH OT YCAOBHN TeMOepPaTy Phl
u pasienma. IIpocreiimmym mo coctaBy cpeim AparoneHHHX KaMmHeit
ABNATCA anMas (kpmcramamdeckuit yraepom C), xopymm (kpmeram-
amiecKas okuch amomnaua Al,O,), mnuaens (KPHCTAIIAYOCKAA OKACH
marausa u amomuama MgAl,0,) m xsapy (kpucramimuecKuit Kpemme-
sem Si0,). Depman (xpmcraiinmdecKumil arOMOCHIMKAT Gepuiams
Be,Al,(Si,0y,)) mo cocraBy Gosee CI03KeH, HO M3-3a OTHOCHTENHHOTO
HeZ[0CTaTKa BHICOKOCOPTHOTO MPHPOTHOTO M3YMPYZAA €ro CHHTE3 HpH-
BIeKaer 3HaudTenpHoe punMamme. OGcymuM Temeps mMCKyccTBemHOe
HoJydeHNe HTAX W APYTAX APArONEHHHX KaMHed.

a. CuTeTHUeckmii aaMa3s

M3 Bcex mparoucHnbix KaMuelt anMa3, HECOMHEHHO, MMEET CaMbli
UPOCTOR COCTaB, NpeACcTaBaAa coboil, mo cymecTy, OfHY M3 ABYX MO-
mudEKanuil 9ECTOr0 KPHCTAIAYECKOTO YITepoja, HO M3TOTOBICHHEe
anMa3a B 1a6OPATOPHEIX YCIOBHAX CONPAKEHO ¢ OYeHD OONBIIAME
TPYAHOCTAME. YTJIEPO HEIb35 IePEBECTH B JKUNKOE COCTOMHME IIyTeM
HArPeBaHUsA, IOCKOIbLKY OH TODPHT, T. €. COCTHHAETCA € KHCIOPOIOM
BO3[yXa, IPU TeMOEPAType HAMHOTO HIKe TOYKH ero ILIABJICHHA.
Kpowme Toro, npm o6brEX AaBIEHAAX W TeMIepaTypax 601ee ycToi-
9mBO# GOPMOR KPHCTANIIIECKOrO YIAepofa ABIAeTCH IPaduT.

CaMbiM paBmHUM HHTeDECHHM HCCIe[OBAHHEM B JOATOH HMCTOPEH
DONMKTOK CHHTE3WPORATH aiMa3 ABaserca pabora Xoumes *, KoTophit
B 1880 r. ommcan pAx PKCHEPUMEHTOB IO CHHTERY aamasa. OHE GhuTH
OCHOBAHEI HA TOM, 9TO NPH HATPEBAHME YIJIEPOACOAEPHKAIIETO rasa
IO JIABNeHWEM B NMPHCYTCTBHM JIATHS, KANWA, HATPHA WIH MATHOA
BOZOPOMI COSAMAAICA C METATA0OM, & YIIAePON, BHASAAACH TAKAM ofpa-
30M B CBOGOIHOM COCTOSHNT, OCAKAANCA B BHIEC 096HD TBEDIEIX Uemry-
ex. XoHHe# TPemooKmI, YT0 IPH TAKAX YCIOBHAX YITIEPON MOMKeT
KPHCTANIM30BAThCA B (opMme anMasza. He myradacs MHOTOYHCIeRHEIX
HeyHad, 06yCIOBIEHHEIX T€M, UTO TPYOKM He BHICDKUBATH BHCOKOLO

1J. B. Hannay, On the artificial formation of diamond, Proc. Roy. Soc.,
1880, vol. 30, p. 188—189 (Preliminary note), 450—461,



4. Cunmemuuecxue xammu 183

TABJIEHNA, BH3BAHHOrO TeMIEPATyPoil, M BAPHBAJINCH AAY BHOYCKAIH
cojiepsRamuecss B HOX raskl, XoHHENl HACTOMYUBO HCHOIB30OBAT BCO
Gonee m Gomee TOJCTH® TPYOKM, HPUMMEHSAT PasiHIHBE CIOCOOH HX
3aaMBAHNA ¥ SKCIEePHMEHTHPOBAJL C PasIMIHHMH MCXOTHHME Bemie-
cTBaMu. B KOHIle KOHIIOB OH YCTAHOBHI, WTO TONBLKO ONLITH ¢ JHTHEM
JAaI0T IEePCHeKTHBHEE Pe3YNbTATH, W B3AB 4 MI JHTHA U CMeCh W3
10% xopomo oummensoro KoctAHOro Macaa m 90% mnapadmEoBOTO
cnupTa *, MONYYHT TBEPAYIO OJHOPOZHYIO MACCY, KOTOPasA HOKpHBA-
na IHO TPYOKM m npmiMmaga K ee CTeHRaM. VsMenbunB Ty Maccy, oH
00HAPY/KII B Hell MellKWe OPO3PATHbIe KYCOUKH BENIECTBA, KOTOpH,
KaKk oH cynraf®, Owam anMasamu. Heckonnko ms 3TEX HeGoapmmx
gactrn Oninm u3ygenst Ctopm-MacKuiuHOM, B TO BpeMsA XpaHATEZeM
MVHEPAZIoB DpHTAaHCKOTO My3esd €CTECTBEHHOH HCTOPHM, KOTOpHI,
TIO/IBEPTHYE 9TH YACTHIH TIHATEABHOMY AHAJIU3Y, HPWHINe] K BHBOAY,
YTO 5T0 JAEeHCTBHTENBHO aJIMa3HL.

Homewno, Torga He cymectBoBaio crocofa onpeneTeHdsa KpPHCTAN-
JATIEeCKNX CTPYKTYP ¢ momompio X-iydeit. Oxsaro B 1943 r. B moue
3PeHHA YTeHHX HmOmajo xpaunmsmeeca B Orgene mumnepanos Bpuran-
CKOTO My3es ecTeCTBEHHOH HCTODUN mpeMeTHOe CTeKI0, Ha KOTOPOM
OB HOMeINeHH ABEHAAIATh HeOONBIIUX YACTHI, CYAd HO OTHKETKe,
HCKYCCTBEHHO IIOJNyUEHHHIX X9HHeeM M Hpeactapienubx uM B 1880 r.;
ATH YaCTHIH IO[Bepriau aHaimusy X-ayuamm 2, Hak modaranm, da-
CTHIIEL HpeficTaBAfANM coGoil TacTh MarepHaia, mayuasmeroca Cropm-
Macrnansom B 1880 r., o wem ymomuuanocs Beime. H comanenuwo, B
TO BpeMs He OT[AaBAJH NOKHOTO CBOEBDEMEHHOH pPErMCTPAIlEE BCEX
HOBHIX MOCTYIUIEHHHA, M 3TO IPEIMETHOe CTeKJO He OBIIO BHECEHO B
riaBHHi peectp Ortmena munepasos BiioTh o 1901 r. He mamnnm nn-
Kak@x 3anucor o HeM H y Cropu-Mbcrmiamea; ciaegoBaTelnbHO, GC-
TaeTCs HEKOTOpas JIOAA COMHEHHMA, NeHCTBHTEIBHO NM DTH YacTHITH
OBIIH cpefu Tex, KOTOpHe Hoayuua Xsumeit. C jmpyroil croposs,
HeoOBMHAS IIOJIOCYATOCTh, BAMETHAS HA INIOCKOCTAX CHAHHOCTH, CO-
OTBETCTBY®T ONMCAHHIO YacTHD XoHHes, Koropoe manx Cropm-Maekn-
aun, llosroMy mccaenoBaTelin NMPHILIM K BHBOLY, 9TO OTH WACTHIL
OuuTE M3 9HcAa MOJNYIeHHHX X9HHeeM Bo BpeMs ero omuTon. Ilpaspa,
OlHA FaCTHI{A TEeMHO-)KeJNTOTo JBeTa ¢ [ABYIpeJoMIeHHeM He OHIa
AJIMA30M; YUOHHe He ONPeleNHu ee, HO HOJATAIT, ITO 9TO KepaMHde-
ckoe BemecTBo. CYnATAOT, 9TO OCTAJNbHHE OJAWHHANIATH YACTHN, Opef-
CTABJIAT COGOR anmaspl, MpHYeM OFMH M3 HUX OTHOCHTCH K PefKO
BCTPEYAIOMIEMYCA THILY,

3 B cBoem ommcanun XoHHeH TOMeHAN MeCTAME 3TH NPOLECHTHHE COOTHO-
IICHASA, HO CMEICI He BEI3HBAeT COMHeHHMII, TAK KAR aBTOD NOTICPKMBAI Heobxo-
JIIMOCTh MCIOJIB30BATEH JHIE HeGOXLIIOH HPOLEHT KOCTAHOTO Macia.

2 F. A. Bannister, K. Lonsdale, An X-ray study of diamonds artificially
prepared by I, B, Hannay in 1880, Mineralogical Magazine, 1943, vol. XXVI,
p. 315—324.
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Bomee mosnume meciaexoBaHNA PABHOBECHBIX COOTHOIICHHHA MEKIY
aIMa3oM ® rpaguHTOM NOpPA H3MEHEHHH TEMIEDPATyPH H JAABIeHns
(RyaIbMEHEADEelt KOTOPHX GBI yCHOIIHEH CHHTE3 alMasa, OMECHBae-
MBI HEKe), DO-BHJAMOMY, [OKAa3HBAIT, YTO B YCIOBHAX, KOTOPHIX
moOmBajcA B CBOUX ONHITaX X»5HHeHl, aaMa3s, BEDPOATHO, HE MOJKET
KpuctannusdoBaTbesa. OOGNOMKM Ha IPEMETHOM CTEKJIe MOYTH HaBep-
HAKA ABJIAOTCSA OCKOJKAMHE IPHPOJHEIX aJMa3oB; HO AAG0 MX IIpH-
OHCHEBAOT X9HHEW 00 omubKe, MuGo OHH GLIIM MOIICHHHYCCKH BHE-
CeHH B ammapaT XoHHesA (BOBMOMKHO, Kak HOJAraloT, HOMOIHHKOM,
KOTODOMY HAJ0eJAM YACTHIE B3PHIBHI). '

Coycrst mecaTp Jer miam HeMHOTO mo3:ke Myaccad !, KoTOpHI GhLI
H3BECTeH TeM, 9TO OTKPHLI KPOIICYHEE alMa3kl B Mereopure KaHboH-
Jbsa6iao, m3ydan cmoco0HOCTH YTAEPOXa PaCTBOPATHCA B PACILIAB-
JIEHHBIX: METANIaX, HAleACH, 9TO AJMa3k MOTYT OCAKIATLCS M3 Ha-
CBUIEHHOTO pacmiaBa upm oxnayjeHma. OH cumral;, uTo Hobbhercs
ycmexa, eCclIE DOMECTHT YIOJNBHEI THTENh, CONeP/RAIMEA YHCTOe He-
J1e30 W YIIepof, B 3IeKTPIMIECKYI0 HeUb. ¥ INIePOf PACTBOPAJICA B pac-
NAABJICHHOM sKelle3e J[0 TeX IOpP, MOoKa OHO He HACHIIAJOCH, B 60Jb-
e He moraomaduca. Pacnnasirennyo mMaccy, moka oHa eme OuIIa OpH
TeMIeparype 6eJoro KaleHHA, PE3KO OXJIGK[AAIN; IOTpy#as B pac-
mwiasiaennsi ceuHen. Ilocie BarBepmenmsa sTa Macca oCTHIBaja Ha
Bosgyxe. Myes sakriiodanach B TOM, 9TO IOCJIE TOro, KaK Macca IIO-
KPBIBAJIACh JKECTRON KOPKO#, fajibHelIee oXIaMIeHne TOIKHE0 OBLIO
BLI3BATH OIPOMHOE BHYTpDEHHeE NaBJeHHE, MOCKOILKY 5Ta ;RUIKOCTE
IpH 33TBED/AEBAHNH pacHImpAeTCa. J3areM 3Ta Macca TIATeIbHO
o0pabarsBaachk KHACJI0TaMH, 9TOGH 0CBOGOIMTH BCe 06pa3oBaBIIHEcs
anmassl. McmeiTaEnma mokasaidm, 9TO YACTHIH [APaNaioT IOTHPOBAH-
HYI0 HOBePXHOCTh PyOHHA, a yHeNbHH BeC WX WM3MEHHeTCA OT 3 1o
3,5; KpoMe TOro, HpH CKHraHMM WX B KHCIOpofe 06pa3oBHBAIACH
nByoruch yriepopa. IlosroMy OHLI cjiesial BHIBOJN, 9TO STH YACTHILH
IIPeCTaBAAIT co0oi aaMass 2, :

JIxcmepumentst Myaccana mopropma Kpywkce 3, Koropmit cumrai,
9TO Toyke OOHAPY:KEJI MelNKHe ajMasH B 0cafKaX, 06pasoBaBIIEXCA
B 33KPHTHIX CTAJBHHX TPYOKax OpHE B3pHBe 0E3[HIMHOTO IIOPOXA.

Ha Beiixeposckoit sekumn 8 1918 r. Ilapconc ¢ cuenan moinoe u
HCUepOLIBaOMmEee coobuieHne 0 MHOTOYHMCIEHHHX ONHTaX, KOTOpPHIE

1 F. F. H. Moissan, Sur la préparation du carbone sous une forte pression,
Comptes Rendus des Séances de 1’ Académie des Sciences, 1893, vol. 116, p. 218—
224; Nouvelles expériences sur la reproduction du diamant, ibid., 1894, vol.
118, p. 320—326. .

? TMosroperne omkTop MyaccaHa oKazano, 9I0 B HTHX YCIOBHAX KpucTai-
au3yeTcs Kapbuy xpemans «SiC», KOTOPHIT celiIac HOCHT HABBAHME «MYACCOHUTY;
OH NIeliCTBUTEeNEHO TBepyKe PYOUHA M [jaeT IPH C/KUTAHMH [BYOKHCH YTJIepoga.—
Hpum. ped.

3 W. Crookes, Diamonds, London and New York, 1909.

4 C. A. Parsons, Experiments on the artificial production of diamond,
Phil, Trans, Roy. Soc., A, 1919, vol. 220, p. 67—107.
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OH BHOOJHII N0 METOANKAM, IIPE[IOKEeHHHM IPEIYIIMA HCCTe-'
AOBATONAME, HO HCHONE3YA YCOBEPIICHCTBOBAHHYIO aNNAPATYDPY, KO-
TOpadA MO3BOJIANA MOJYIATH €me Golee BHICOKHE TEMIEePATypH H AaB-
JIeHHs; KPOMe TOI0, OH IPUBEN JaHHEE 0 GOJBLIIOM KOJUYECTEBe HKCIe-
PUMEHTOB, OCYMECTBJIABIIHXCSA HOBHIME MeTofaMH. Ilapcomc orme-
e, 9ro XoHHe#l omuGaics, cumTasm, uTo B TPyGKax, coneyRAIIX
BOAY WIM YINIEBOTOPOJE!, IPU HArpeBAHAE BOBHHKIO BHCOKOE BHYT-
peHHEe JIaBIeHHe, IIOTOMY 4TO HPH TeMIeparype KPAacHOLo KaJeHUS
BOJIOPOZ, YJIETyIHBACTCA 96Pe3 MeTALI H KHUCIOPOX B3aWMOJEHCTBYeT
co cTanbio. Bonbmias 4acTh OmHITOB flaa oTpUmATeNbHEE pe3yibra-
TH, XOTA, KaK Temeph AyMaioT, B OTAEMbHHX omuTax (m Kpyxca To-
3e), B KOTOPHX BHCOKEE ABIEHHA MONYIAIHE IPH TOMOIT B3DHIBOB,
Heo0X0omMbIe YCIOBHA IIOYTH COGIIONAIHCE. 4 ,

B magane 1955 r. xomnanms «[[enepan saexTpum» co00muaa, uro
B 1954 r. ee mccaemoparenbckas rpymma mobmiaach ycrexa B HOIyYe-
HHA HCKYCCTBeHHHIX aiIMa3oB. VI3yd4eHme DAaBHOBCCHEIX COOTHOIGHMI
MEKNy aiMa3oM M rpaguToM 3acTaBHIIO IPENOIOKHETH BO3MOKHOCTE
KpUCTAIIH3anuu anMasa mpu pasiennn Gomee 100 1/cM? m Temmepa-
Type cphmie 2775°C. Ilosguee, coBepimmeHcTBys TEXHHKY BBICOKOTO
Aasienus, bpmpryen croncTpyHpoBat cocy, B KOTOPOM HEOGXONH-
Moe [laBJIeHHe MOKHO OHIJIO IOAeP/KUBATH B TEICHHE MHOTHX YaCOB.
(B xonme xonunor pmasiaenume mocturio oxoxo 175 t/cm2.) Berope cra-
710 _M3BECTHO, 4TO MOAOGHEIe WCCIEOBAHHA LPOBOJATCA W B [PYIAX
saboparopusax. BeposaTHo, Buepsre ycnexa mo6umacs OfHA IIBEICKAA
dupMa (X0TA pesyaBTATEL BTHX pabor cpasy omy0IHKOBAaHE He Obi-
mm), korma 15 gespans 1953 r., mocae 23 €T MONTOTOBHTEHBIX pa-
Gor, 65110 MOMyUEHO COPOK MEIKMX KPHCTALTOB aamasal. B mocie-
Aylomye rofe yCHeNIHyH0 HepeKpHCTAIH3anumi0 TPaduTa B aiMas B
LIPHCYTCTBHH METATJAYECKOr0 KaTalH3aTopa OCYIECTBHIN B J1aGo-
patopuax pcero Mupa. [lonwTkm mpeBpaTuth rpaduT HemocpexcTBeH-
HO B alMa3 ycneXoM He yBeHYaJIHCh, U TOIJA M3YYHIR MHOKECTBO Ka-
TaJIA3aTOPOB, B TOM THCJE JKeJIe30, HUKENIb, KOOAIbT M METAJJIEL ILIa-
THHOBOH rpyunsi. Pocr anmasa mpomexomur, BeposrtHO, u3 pactBopa
B TOHKOM CJloe pacIaBieRHOro Meramia. Ileanwo oroit paGorsr 6BuI0
TIPOH3BO/ICTBO MEJKAX alMAa30B IJIA IPOMBLIILICHHHX Ielell; B HACTO-
Iiee BpeMms, NO-BAIMMOMY, 9eTBEDPTH TOJ{0BOA HOTPeOHOCTH B TAaKHX
aiMazax obecmeunBaer cuHTeTHIecKuil MaTepman. Ilepcrextusa cBep-
THBAHHA T00HYH a/IMa30B M3-32 IOABIEHHA HCKYCCTBEHHOI'O BEmlecT-
Ba €0 CBOMCTBAMH HTOr0 JParolieHHOT0 KaMHA IIOKA BCE €me KasKeTcs
OTHaJIeHHOMH; TONbKO HegaBHO (B 1970 r.) GEIIN mOMyWeHH KpHCTALIH
BECOM OKOJIO OJIHOTO KapaTa, HO CTOMMOCTb UX IODA3i0 BHILE CTOH-
MOCTA UPHPOAHLIX [{PATONCHHLIX KaMHeEH.

—

iy, Burls, International Nickel Magazine, 1965, No. 29, p. 25,
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6. Cunrernmueckuii Kopyupg

C Tex mop Kak W3BECTHH JPATONEHHHE KaMHHA, CPET HUX BHICOKO
LeHHANCh W COOTBETCTBEHHO BCeryla JOPOro CTOMJIH PYyOMHH U cam-
¢upu xopomreii okpack: u 6e3 masaHOB. JlosToMy MexyccTBeRHOE WX
H3TOTOBJICHNE EMEeT HE TOJBKO aKaJeMHIECKHN MHTEpeC, M HKCIepH-
MEHTATODH BeAyT HCCIE/[0BAHUA B DTOH yBieKaTelbHOH 00aaCTH HOd-
T HEOPepHBHO C TOro BpeMeHM, Korga loféHy ynajioch TOXy4HTEH
8epHA KpHCTALIHYecKoro Kopyuga. B 1877 r. Opemn m Deitnp nep-
BHIME Jo6miamck GOXbBImIOro yemexa, XoTd HOIy4eHHHe MMV TOHKHS
IIaCTHHKE HeNb3A OHLIO MpEMeHHTHL B IoBeaAmpHOM fele. OOpasen m3
OHOT'0 WX THIVIf, KeMOHCTPHpYylomuil GaecTaAmue pyOGHHOBHE 3epHa,
BoicTaBieH B I'anmepee mMumepasros bpuramckoro Myses ecTecTBeHHOM
HCTODHH,

1. Boccmanosaenmnbie Kamui

N

B 1885 r. oBenmprnil prHOK 6B 3aXBaUeH BPACHIOX IOABIE-
HHeM KDAaCHBIX KaMHe#, IO clyXaMm, mpuBe3eHHHX u3 JHemeBrr; stm
KaMHE 00Jajamn (U3MIeCKAME CBOHCTBAMH DYOUHOB, M LOBTOMY HX
DPH3HAJTH HATypajibHBIMH KaMHaMu. OIHAKO B KOHIe KOHIOB 00HA-
PYHIOCH, 4TO OHH HE IIOXOKH HE HA KaKdHe KaMHO, W3BeCTHEHIO
Opesie, 1 TOT/a CTANA CIUTATh, UTO OTH PYGUHBI HOAYICHH B Pe3yiahb-
TaTe NIABIEHAA 00IOMKOB IPUPOAHKX PyOHHOB B IIIAMEHHE I'PEMYTero
raga; HO3TOMY MX ¥ HasBaJIM BOCCTAHOBJIGHHEIMM KaMHAMH. B Hux
GBI 8aMETHEL MHOTOYMCJIEHHLEe HePaBHOMEDHOCTH POCTA, TPEN{HEHH,
BOZHUKIIHE IIPH PE3KOM OXJNaK[EHHM, a TAXKe NY3HPHKHE BO3JyXa
(3acTo BX OO TaK MHOIO, YTO KPHCTAIIH KA3aJMCh 3aMyTHeHHH-
MH), & caMoe IYJABHOe — KAMHH WMEJIN HeHATypPAlIbHHI 0TTeHOK. Ta-
KAM 06pasoM, OHE GRUIE JaleKH OT COBEDHIEHCTBA, XOTA IO CPABHEHHIO
CO BCeMM NPEKHAMH JOCTIMKEHUAMH I OTMEYaliCsi HEKOTOPHI IIpo-
rpecc. B Hacrosmmee BpeMs CUMTAIOT, UTO MCXOAHHM MATepHaIOM Mo-
KeT CHY/KUTh OYHINCHHBUi INIMHO3eM, a He LUPHPOJHHE Py6uH, W B
9TOM CMHICJI6 HA3BAHHE ¢BOCCTAHOBJICHHHE KaMHE» HE ONPABIAHO.

2. Cunmemuneckue Eamuu

Brinaromuiica yenex B cmmTese kopysia, a TowHee py0Ouna, Guur
mocturayr B 1904 r., Koria Bepmeiins, KoTopsiit B cBoe BpeMA creaat
HepBhe 1Iard B HayKe moy pykosopctBoM (Dpemu, msobpex ocrpoym-
Hell DpuGop — meub, HANOMUHAOMYI IePeBePHYTYI TassIbHY0
TpyOKy (pmc. 110), 9To mo3BONmIO eMy IpeOIOTETH TPYEHOCTH,
CTaBUBIINE B TYNHK €r0 NPEeAUeCTBeHHWKOB, I IOJYYATb DPYyOUHHL,
[OCle OrpanKky COoIepHMYABUIME N0 OOJHKY ¢ UPHpORHHIMH. lleup
COCTOANA U3 ABYX TPYGOK, ofiHa U3 KOTOPHIX E, HAX0/AmasgcA BBEPXY,
MupoXRasd B BepXHel cBoell wacTH, cyKajach KHU3Y M, ONyCKAACH
B IIeHTD HuiHell Tpybrxu F, sakaH4mBaIach TOUKHM HAKOHEUHMKOM
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KaK pa3 Hajl HIOKHUM oTBepcrHeM HocaegHeidl. Kuemopon mocrynman wo
rpybre C, mpoxosa depe3 HIACTAHY, 3aKDHBAIMYI0 BEePXHHH KOHEI
rpybrm E. Crepiiensb, KOTOPHE DPOXOAWI 4epe3 PE3HHOBYIO BTYIKY
B 9TOH jKe IJacTHHe, NONAep:KUBaXx BHYTpu TpyOkm E cocyn D m
BaKAHIABANCA CBEPXYy HeOOIBIION NIaCTHHKOW, HA KOTOPOH GBI
saxpemnen guck B. Moxorox A, nogamMmasch mop meficTBHEM 5JeKT-
POMarHmTa ® ocBOGOKafACh, majal Gxa-
TOAAPA CHIe THKECTH H yAapsaa IO AUCKY. - B
ITocnenruit Mor MOBOPAYMBATECA BOKPYL Fo-
PH3OHTAABHOH OCH, 3aHUMasA DKCIEHTpHYE-
CKOe TOJokeHHe, TaK YTOOH BHICOTY, C KO-
TOPOH Hajga’ MOJOTOK, H, CleN0BATEIbHO,
CHIYy yIapa MOKHO O6BIIO peryiIHpoBaTh.
PesunoBas Brysnka, COBePIMEHHO HENpPOHH-
maeMasa AIA Tra30B, HAAGKHO yIep/RHBaia
CTep:KeHb, HO IMO3BOAANA EPefaBaTh VAAPHL
cocyny D, umpmueM cmeraibHOe HanpaBis-
omee yCTPOHCTBO YHepKHBAJIOCH B BEPTH-
KaJbHOM moXoikesum. OCHOBaHHEM 5HTOTO
cocyda, B KOTODHIH IOMEHIaJH MOPOMIOR
IJAHO3€Ma, WCHONB3YEMH B IPOH3BOJCTBE
CHHTCTHICCKOT0 KOPYHAA, CIYVKHIO MEIHHI-
pHYecKOe CHTO C MeJKAMHE oTBepeTuamH. He-
OpepLBHAA CePHA JerKHX GHCTPHX yAapoB
MOIIOTKA 00ecHeunBatia NPaBUIBHYI0 HOJATY
IopolIKa BHH3 IO TPYyOKe, NpWIeM KOJH-
"ECTBO €ro0 PeryAmnpoBaloch M3MEHEHHEM
BHICOTH, € KOTOPOH majgal Mojotok. Bogo-
pox mocTymaix mo TpyOke &, mpoxomda BoO
BHEMHD TpyOKY F, # coepmmsiics ¢ wuc- :
Z0pOoM OOBIYHEIM CIEOCOGOM HEHoCPeICTBeH- L 1
Ho Boime orepcrds L. YUro6m uCKIUNTE Pme. 110. Ileus Bepmeiims.
HeIDAaBHJABHYI0O TATY, miaMa OBUIO OKpYy:e-

HO sKpaHoM M, cHaG;KeHHEIM JIJISL KOHTPOJIA CIIOASHLIM OKOMIKOM, a
BoAHaA pyGamka K 3ampmana BepXHIOKW dYacTh mnpmbopa or ue-
perpesa. _

Oxuch ANIOMEHAA OCHKIATM H3 PACTBOPA THCTHX AMMHAYHEIX
KBacHmoB ! B MUHCTHIATMPOBAHHON BOne nyTreM HO0ABICGHUHA YHCTOTO
aMMuaKa; KpoMe TOro, BMecTe ¢ AMMHAUHLIMH KBACIAMH B DPacTBOP
BXONHIA XPOMOBHe KBAaCI[H B KOJWIECTBe, MOCTATOYHOM JJIA TOTO,
49T06H o0ecmeInTsb Cofep;KaHUe OKOJIO 2,0Y% OKHCH XpoMa B MBrOTaB-
TuBaemom rampe. llopomrox, TmareIpHO WPHTOTOBICHHEA W OTHOIEH-
HBIH, KaK yiKe TOBOPWIOCH, HOMEMmAIN B cocyx D, u, nonagas B miamsg
Y oTBepcTHsA, OH NJIABWJCA M IaJal B BHJe RHAKOH Kamau N Ha mop-

b (NH,)g80,-AL(S0,) »24H,0,
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craBKy P, xotopas Gsuia cfielaHa W3 IJIABJEHOH OKWCH aliOMHHHA.
HopcraBka mpu moMomum HIATHHOBOE MyQTH COSIHHANACH C Keles-
HEM cTep:xHEeM (@, KoTopuii Ovui cHaGeH HeoOXOIHMMON cHCTeMOil
PeryImpoBKY ¢ HOMOINBI0 BHETOB R, S aiA meHTPHPOBAHHA CTOPKHA
W ONyCKaHMA ero 1o Mepe pocra Gyiskm '. QUenb TmateabHO HOPO-

MOK OYNMEIANH OT MaledmuX NpuMecell Kanws,

Oma OGH TpUpATh KaMHIO KOPHIHEBATHI oOTTe-

TR

YT00K OPEeNOTBPATHTh IIABICHHE IONCTABKH
7 9To0H 006eCHeYdTh BO3MOYKHO MEHBIIYI0 IJIO-
Majes CONPUKOCHOBEHMS OYyIbKHM C IOJCTaBKOH,
HOCKOJIbKY B IPOTHBHOM CIy4ae IPH OXJasK-
MeHHA BO3HHMKAIOT TPEINWHL, NOCTeHeHHO yBe-
IMYMBAJA® [0 TeX Iop, DOKa IaMa He Jo-
CTUrajio0 KPHTHYECKOH TeMmepaTypsl, IpH KOTO-
<) poil BepxHAA 4uacTh OYJIbKM DOAEEPKUBANACH
B PAcILIaBIEHHOM COCTOSAHHM, HO He Kumeka.
B To ’xe BpeMs momawa mopomka 6maa Tma-
TeJBHO CopasMepena ¢ papiaeHmeM. IlofcTaBrRy
BpeMsI OT BPeMEHH omycraim, m Gyiabka pocla B gopMe rpymm (Te-
meps ee gopMa Oamxe k mmImEApEIeckoi) (pme. 111; doro 13), Bep-
XYIIKa KOTOPO# OELIa HAIpABIeHa BHE3 M COEMUHSAIACH C IOCTABKOM
TOHKUM crebennkoM. Har Toabko Gymapra mocTmramta HY)KHOTO HIH
MaKCHMAJIbHO BO3MOKHOTO TIPH HMCHOJIb3yeMOH rOpejiKe pasMepa, mo-
Aada Tra3oB Pe3KO W OHOBPeMEHHO IpeKpamaliach. Yepes mecsaTp Mu-
HYT HJIH OKOJO TOro 6yJbKy omycKand m3 Kamepsl A mpH momomu

Pmc. 111. Byankm.

KOTOpPHIT, ecim OH TPHCYTCTBOBAJN,  [OJMKEH -

HOK. JlaBmeHmme KHciIopoja, BHadYaJe HE3KOE,

BUHTA S HIN Ke KaMepy OTKpHBaJIW, W KOrJa GYJII)Ka COBCEeM OCTHI- °

Bajla, ee CHUMAJH C IOACTABKH.

Has npomsnmuenanx nexeit meron Bepreiina ycosepmenctsonamm
ovenb mano. IlonmTra 3aMenmTH HOpOroCTOAmMIT BONOPON YrOABLHEIM
Ta3oM He yReHYaNach yCLHEXOM H3-3a TOTO, 9TO BTOT Ta3 TPYJAHO JO-
CTaTOYHO XOPOLIO OYHCTHTH. MoOXOTOK BMECTO dIeKTpoMarHHMTa ua-
CTO YIPABJIAETCA DHCIEHTPHKOM, IPH JTOM, KaK MOMKHO BHIETH HA
doro 12, pax medeil pacmomaraiT Ha OfHOM JNHHE, TAK 9TO UX DKC-
IEHTPUKE PaboTaioT OT OJHOTO BAkA d. IKPAH U3 OPHEYIOPHOH IIMHL
b, oxpymatomuii mIaMs, pasfernen, aToGH ero ynobHo GbuIo CHUMATD,
B/IOIb HA JiBe HOJOBHUHK, W CIEPeJM OCTaBJICHO HeGONBINOe OKHO IS
HalmofieHns 3a GyibKoit Bo BpeMs pocra; DKpaH M3 KPAacHOTO CTeK-
Ja ¢ 3alMiiaeT raasa OT ociaenuTeabHOro Gxecka. Iloxosmua orme-
YOOPHOTO DKpaHa IeYd B IIeHTPe WILTIOCTPAIMH YaleHa, 9To6H Io-
Ka3arh BHyTPeHHee yCTPocTBO mpubopa. VsMeneHH NeHTpHpOBKa,

1 Opammyscroe caoso boule, ozmauaromee «mIap», ACHONb3YIOT AnA yno6-
CTBA M ACHOCTH, UT00H 0GO3HAYMTH KAIIMO (KOTOPAsA CHAYAIA MMeNA IpyIIeBHf-
HyI0 $opMy, a Temepr — WHIMEIPUIECKYIO), nony4aeMyx B Tpybre Bepheiuns,

i



14. Cunmemuueckue Kamnu 189

poxseM m cnyck ammapata (d). IIpomece macToIBKO mpPOCT, 4TO ofAH
9eJ0BeK MOMKeT CIIeUTh IPUMepPHO 3a MIO/KUHOA Taxkux MammH (foTo
13), ¥ sepampeanme GyIbKH, JOCTaTo4Ho GOJMBINOH, YTo0H mOCIe
OrpaHKHE IONyIuTh KaMmeHb BecoM 10 KaparoB, saHHMaeT JHIIb ORHH
gac. .

Jlia oBexupHHX nelell B HACTOAMEe BPeMs BHPAIWBAIOT OyJILKH
mourn muamaapudeckoir gopMu. OGETHO OHE pas3melsAnTCd BLOIb
IEHTPAIBHON oCH HA MOJOBWHH, KOTOPHE IO $opMe, eciIn TOJXHKO OHA
ge TMOMYMHEeHA OPMEeHTHPOBKE KPHCTANIA, IPEBOCXONHO IMOAXOMAT I
mocaenyomel orpanKd; KaKk NPaBHIO, B HpoIecce OCTEHIBAHUA OyILKA
PACKAILIBAIOTCA B Hy:KHOM HAIPaBIeHWH, MO-BUAUMOMY, Orarogaps
Pas3BUTHIO IVIOCKOCTH OTHENLHOCTH HPH JBONHAKOBAHMM.

Kampgasn Gyapka mpencrapiaseT co0ofl oTHeNbHHR KPHCTALI, a He
TAXHO3EMICTOe CTERJO WM HEOPABHJILHOe CKOIJIEHHe MEIKHX KpPH-
CTAJLIOB, KAK 9T0 MOMHO 6buT0 OH mpeamonaokutb. CTopoHH OyabKH,
IMeImue OIIAHAPHICCKY ¢opMy, OOHTIHO sSpKHme W IIafkue Ges
NpPU3HAKOB IpaHeil, HO KYIOJX, WM OKDYIJH KOHEI, MOKeT OHThb
MIePOXOBATEIM W3-3& TOTO, 4TO Ha HEM DA3BHTA TOHKASA CeTKa JWHHUH,
mepeceraromuxcsd uoj, yraom 60°. T'ommoMerpudeckme HCCIeXOBAHEA
DOKa3aJd, 4TO 9Ta CerKa o0pa3oBaHa MeNbYAHIIAME IJIOCKOCTIMH,
COOTBETCTBYIOMIAME OCHOBHOMY pomGodnpy xopymma, r {1011} 1
Y o6joMaHHOro KoHIA, The OYILKY OTHeNUNH OT MONCTABKN, MOKHO
HalI0aTh 9eTKYH MIOCKOCTHh Pasfieia, HapalieldbHYI0 IOBEPXHOCTH
OCHOBAHOA W, CIEJOBATENLHO, COCTABIAIONYI HPAMOR YFOJ ¢ KpPH-
crammorpapuaeckoit ocpio. Foam Gynpra ocrhiBaja paBHOMEDHO, TO
KpucTajiTorpadgudeckas och TOBOJBHO TOYHO COBIANAET ¢ OCHIO OyiIb-
KE, HO TOCKOJBKY B TPOMHIIICHHOCTH TeXHOJOTHA HUKOINA TOIHO
e cobampaercd, Kpucramrorpadudeckas och MOKeT OHTh HaRJIOHe-
Ha, a B Tpefiesde MOKET JajKe PACHOJATATHCA TOJN IPAMHEM YIIoM K
ocH ANpa, XOTA OHA BCErna JeyKUT B ILIOCKOCTH, M0 KOTOpo# OyIbKa
packansBaerca. CiemoBarenpHo, OyJIbKH HMEIOT BHYTpPEHHee CTpoe-
HEe, XapaKTepHoe A KopyHaa (XOTsS WX BHeIIHHA o0JIUK He THIH-
YeH), I NOITOMY KAMHW, BrpesanHmie ns Oyiexr, o0JagaloT TeMH Ke
¢usAYecKUMHI CBOMCTBAMH (TBEPOCTHIO, YAEIBHHIM BECOM, CBETOILpe-
JIoMIIeHneM, [IBYIPEIOMIeHAeM, JHXPOU3MOM X T. 7.), 9T0 B OPHPOX-
Hie o6pasnn. TakuMm o6pasoM, CHHTeTHYECKHE KAMHI TOYHO TaK jKe
PearupyoT Ha HCIBTAHUA IIPH IOMOMY pedpaKToMeTpa H NHXPOCKO-
I3, KAk H HATypPaJbHLIe, M eciih O He OmpefeieHHEE XapaKTePHH®
HederTe, pasauduTh MX OLIT0 GBI HEBO3MOKHO.

Ycmex, KOTOPHE CONYTCTBOBAA HOJYIeHHI0 HCKYCCTBOHHHX PY-
Omuos, cruMymmpoBal paboTH IO MONYYEHHIO APYTHX DPasHOBHIHO-
CTeif ROpyHfA. YMEHHIIHB COfep:KaHde OKACH XpoMa, MO;KHO HOJY-

——

' G. F. Herbert Smith, Note on synthetical corundum and spinel, Mine-
ralogical Magazine, 1908, vol. XV, p. 153—155.
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9urk Gofee CBeTNIYI OKpacKky; OHIE H3FOTOBICHH PO3OBHE KaMHH,
N0 CBOEMY OTTEHKY O4CHb NOXO0/KHEe Ha OTHeHHEI® TOIA3k, MEPBOHA-
YaaLHENE JKONTHE BeT KOTOPHX Ol M3MeHeH npoKagmBapmeM. [lo-
5TOMY TAKHME CHHTeTHYeCKVe KAMEE CHadYaja NOJYIHIE Ha3BAHHEE (Ha-
V9HHE TOIA3H», 4T0, KOHEYHO, COBEpPIICHHO HeBePHO, TAK KaK Tomas
¢coBCeM NIPYroil JparoneHHEH KaMeHb. -

Tlepsrie HOUHTKE HOXYYATh HM3HCKAHEHN CHHWE OTTEHOK HOJ~
AAHHOIO candupa CTOIKHYIHECH ¢ HENPEIBHACHHEIM 3aTPYXHEHHEM.
HcnonnsyeMoe EKpacsaimee BemiecTBo — OKHCh KoGalAbra — He  pac-
- *¢eMBANOCh PABHOMEPHO 10 GyJNbKe, a BMECTO 3TOT0 CKAINIEBAJIOCE
maTEaME. DHI0 yeraHoBieHo, Wro AJA NOJNYICHEA paBHOMEPHOR
OKPAacKH B KavecTee (iioca HeoOxonumo no6aBasTh BHATHTEIBHOE KO-
Juaectso Marnesuu. [losnuee o6HApDYREAN, YTO0 STH KaMHHA HMEIOT
duzuueckue cBoficTBa He candupa, a MOuHeXH (OKECH MATHHA H aJio-
murga). FonmoMeTpHAYecKAe HCCHCOBAHUA CETHE HAa OKPYTIOM KOH-
e GynbKHE, rae JAHAA B AAHHOM CIyYde NEPECeKAJACh IO IPAMHM
YriIoM, HOKA3a/H, YTO CeTKa COOTBETCTBYeT FPaHAM OKTasfpa, of{i11},
a TawKe, XOTs M B MeHbIIeH cTemeHH, rpauaM Ky6a, a{100}. Cremo-
BareNbHo, WONYYCHHHE H3 5THX 6YJeK KPHCTAJANH HONHOCTHIO COOT-~
BETCTBYIOT KPHCTAJLIaM INOWHENH, T. €. MMCKT KyGHdeexyw ¢opmy.
CoriacHo TePMUHOJOTAN, HPHBECTH KOTOPYK He NPENCTABIAETCH
BOSMOKHEIM, 9THM TOJYOHM KaMHAM CHA4aJNa Jand HeoOHYIHoe Ha-
sparme «Candup Xoym Do DPUIYNIMBOA aHANOTHH CO 3HAMECHUTHM
rojty6KM anMa3oM, KOTOPHE HEKoTHAa O FOPROCTHIO KoLaexaun X oy~
ma (crp. 233). Iony6as mmuHeNb HHOTZA BCTPEYaeTca B HPHPOLE,
HO ¥MMeeT NpYro#l OTTeHOK.

B xonme 1909 r. Bepmeitmo yganock moxyImTh Tony6oit KopyHn,
NpUMEHWB B KadecTBe KpacAmmX mpmMecei okmeb turtaHa (0,50%) B
marnerat (1,5%), Ho orTeHOR y 9TEX KamHell GFLI He COBCEM TaKoM,
Kar y candmpa. RaMuu ¢ Tyumei okpacKoil GHIE HOJYYEHH TO3Ke,
KOIrja W3 ONKITOB HMCKIOYHIA OKHCH jKene3a. B Eacrosmee Bpemsa ¥
CMeCh BBOJAT HEKOTOPOE KONHYECTBO jHelNe3a, HO, OYCRHAHO, B LpPO-
mecce pocra GYyJBKE 0HO YIETYYHBAETCH: B CIEKTPe NOrJIOMEBUsA HE
o0HAPYKEHO HEKAKUX CIeNoB Kedecsa. Marorosmrs candup ropasuo
TpYyNHEe, 9eM PYOHH, HOCKOIBKY HY;RHO 0Y€HB TOYHO PEryJl@poBaTh
TeMIlepaTypy IIaMeHH W HOJO)KeHAe B HeM OyJIbKM, HHAYe KaMEHb
uprobpeTaeT PUOIETOBYI0 OKPACKY.

ONnHTH HPOBOTHINCH ¢ OOJBIEM KOJHIECTBOM HpPacAmUX Be-
HIeCTB, B Pe3yJbTaTe Yero OhIA NOJIYIeHH CHHTOTHIOCKHE KODYH[IEE
CaMBHIX Ppas3HHX OTTeHKoB. Eciam BooOme He Ro6aBIATH HEKAKOrO
KPACAMEro BeNecTBA M OUHCTHTH KBACLUE! OT KaJiHsl, KOTOPHI apH-
JlaeT KOPHIHeBATHIT OTTeHOK, ofpasylorcs OecnBernbie kamam. OHE
AHAJOTHYHE UPAPOJHOMY OeoMy candupy W 6hUIH Ha3BAHEL YOJIje-
puramu. [lnTanumch wemonb3oBaTh TePMHH (HAYYHHN OPHIATHAHTY,
9T0 SBHO HEBEDHO M BBOJHT B 3a0iy:KjeHHe, TAK KaK 5TH RaMHH He.
EMEIOT HHIero 00mero ¢ mojJuHHHM GPHIIHanToOM; KPOMe TOro, 5T0T
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TepMIE HPAMEHAETCA N/ O0O3HAMOHHsA AIMAa3a, OTPAHEHHOTO OCO-
OnM 06pasoM.

Ecam B KagecTBe KpacAmero BemecTsa HCOONb30BATH OKACH HH-
Kesd, HONYy4aioTCA sKeAT e KAMEA HOYTH BCeX OTTEHKOB, KAKHe TOJb-
KO MOKHO BooOpasmTh. Oco00il KPaCHOBATO-KEATOH DPA3HOBHNHOCTH
fand COGCTBEHHO® HAMMEHOBAHM® — (Iajmapagmax» (0T CHHTAIb-
CKOTO €AOBA padmaragaya — I[BeTA JOTOCA).

HanGonee mATepecHH! KaMHHE, A OKPACKH KOTOPHX NPAMEHS-
Jlach OKMCH BaHA[WA; HPH FHEBHOM CBETE OHH KayKyTCHd KDACHOBATO-
3eJICHBIME, 4 DDA MCKyCCTBOHHOM CTaHOBATCA KpPacHHNMH. B mpmpore
9TO fABICHHE M3BECTHO TONBKO Y DPA3HOBHAHOCTH XpH300epmiia, Ko-
TOpas Ha3HBACTCA alexcamgpmroM. IloaroMy Tarme KaMHH cHavaxa
HA3BAIA HAYIHHIME AJCKCAHADHTAME; ONHAKO OT JTOr0 HENPABHIH-
HOTO TePMHHA JaBHO OTKasammch. Jlo6aBra xobansTa, MarHEsA,
NUHKA MAH APYTHX METAAIEB, B TOM YACAS M BAHAIMA, MO3BONANA IIO-
AYIUTH CHHTETHUOCKAH KODPYHT DPASIMYHELX OTTeHKOB 36J€HOTO IBe-
fa, OIASKEX K THAMIHON OKpacke EByMpPyAa W TYPMAAWHA, OPH Ho-
OaBKe HEKeAd, Kejle3a M THTAHA IONYYANCA (PHUCTANIKOBO-3CJICHBIH
user. Ilpospaumyio sememyio pasHOBHAHOCTL Ha3BadH AMApPHIIOM.
Ilpumenss xpoM, eneso W THTaH, JOGUIHCH PHOIETOROE OKPACKE
KavHeil.

Jlerko momydazorca OyJNbKE, COCTOAMME H3 PAZHOOKDATIEHHEIX
00071096K; BHPe3aHHLIE M3 TAKEX OYJIeK KAMHE LIOXOMKH HA MHOTO-
IBEeTHHE TYPMAJHHH, XOPOII0 H3BECTHHE B upupoie. I1pesocxopgHme
KOPYHJH, 3Be3gYaThie PyOGUHH M candupsl GHIA HCKYCCTBEHHO M3TO-
TOBAEHH HPH pPEaKHAM PACHAZNA TBEPIEOTO PACTBOPA € BHOATEHUEM
HIOJIOUEK PYyTAIA.

HpaxTiaecku He cymecTayeT CHHTeTHIECKHX KaMHeill 6€3 my3uph-
KoB Bosayxa ($oTo 95, 6), KOTODEe JerKo YBUASTH HPHU HOMOMK 0GHU-
HO# nymel ¢ HeGONBIIMM yBeIMIEHEEM, XOTHA, ©CIA STM NyBHPHKY
09eHr MeARde, OHH HOXOKE Ha mumHEE. Dopma y HmEx cdepmae-
CKasg, & MX ABHO OKPYIrJbe OYEPTAHHA ABAANTCH (e30mmGOUREIM W
HaJe/KEKM NPASHAKOM BCKYCCTBEHHOr0 TPOHCXO/IeHNA KaMEs. B ma-
TYypPaIpHOM KaMHe MOT'YT IPHCYTCTBOBATb {¢oTo 4, @, 6, 6) MyBHPLKE
B IOJNOCTH, HO KOHTYDH HX peaxo OmiBaiwT oxkpyriasmz. Ilarascs
HpeoTBPaTATH NOABHEGHUE WUY3HPLKOB B HEHTPANbHON vactH Gyis-
KH, TOAAEP)RUBAIMY0 IORCTABKY WHOTHA 3ACTABIANT BPANATHCH;
8TOT mpmeM mpEoOpeTaeT Bce Gosbhiee 3HAYEHHE B CBASH C HOTPED-
HOCTBI0 HEKOTOPHIX OTpacielf MPOMHIIIEHHOCTH B Golee COBepRICH-
HEX kprcrainax. CymecTsyer Apyroil AHATHOCTUYCCKHIH MPH3HAK, O
KOTOpOMY MOKHO TOYHO PACIIO3HATDH CHHTOTHYECKUE KAMHH, 0COGEHHO
~OKpamenHse. X 0TA OHH M KaKyTCA IACTHIME H HPO3PATHEIMHE, CTPYK-
TyPa mx HeojHoponHa. Ecam mHccaegoBaTb BHYTpeHHee CTDOEHH®
TaKAX KaMmHel, 9T0 AyYIIe BCEI'O AeNaTh IOF MEKDPOCKONOM HPH fp-
KOM ocBemenyy I mOrpysuB HX B MAcHo, ITOGH Jierde IpoXONdI CBET,
O0BMHO MO/KHO XOPONIO PA3IHIHTH H30THYTHe GOpO3JKH, WMAW Inm-
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HOH pocra. ITH GOPO3NKA ILPEACTABIAIT €000l YacTH IOCIeroBa-
TeJIbHO HAPACTABIINX CKOPAYHOK NepPBHYHOH OYJIBKH, DOCKOIBKY
KOJIMYECTBO KPACAMEro BemecTBA XOTh M HEMHOTO, HO. OCTATOYHO
3aMeTHO MEHSETCA BO BPeMs POCTa, YTO OOYCIOBIEHO NPEPHIBECTHIME
y/apaMZ MOJOTKAa IO pesepByapy ¢ mopomxoMm. HepaBaomepHoe pac-
HpefieieHHe KPAacAIMEro BeMEeCTBA MOJKHO YMEHBIIATH ¢ IIOMOMIBIO
BuGpaTopa mium dYepBagHo#l mepemaum. C Apyroil CTOPOHH, XOTA MHO-
JIOCKH DPAsHOTO IBETA WK OTTeHKa OOHMTHEH ¥ B HATYPAIHHBIX KAMHAX,
OHI BCerfia MPAMOIMHEHHH, TAK KaK HOBTOPAIOT IJIOCKHe I'PAHH Hep-
BOHAYAJIBHOrO Kpucrajuia. CiemoBaTelbHo, eciod HA HI3YIAEMOM IOX
MHUKDOCKOIIOM KAMHE WMEeTCS MHOTO HM30THYTHX GOPO3MOK, TO €ro
HCKYCCTBEHHOE IPOWCXOKJeHNe HecoMHeHHo. Mnorpma B cuHTeTHde-
CKOM KODPYHIE MOKHO YBHJIETh IUHUH (OPO3JOK, 00yCIOBICHHEE L0~
JINCUHTETAYECKAM IBOMHAKOBAHIEM.

KpoMe oBenupHOTO neNa, MCKYCCTBEHHHN KODPYHI HaXOgAT BCE
Gouplee mpUMeHEHWe B IPOMHILICHHOCTH H B HACTOANEE BPEMsA II0-
BCEMECTHO HCIOJNB3YETCA JJiA H3COTOBICHHA ONMOPHHX KaMHEA B da-
cax U APYTEX Opubopax, AiA KOTOPHX TpeGyeTcA femieBsiii, IpoTHkA
W, IIaBHOe, HafeKHHE MaTepral. K pynake KPACTANIH HPEMEHAIOTCH
B Mazepax ¥ Jgaszepax. XorA HUIMHAPAIECKAs MOXy0yibKa BIOIHE
NpPHTORHA AIA OTPAHKW 0 ¢opme, OOLIMHO NPUHATOH NJIA I0OBENIHUP-
HEIX KaMmHeii, ecan morepH npum orpadre pocturawr 98Y%, aTo ouens
pacTouATeNbHO. BHACHWIOCH, OFHAKO, YTO, W3MEHHB YCTPOIACTBO,
megn Bepreilnisi, MO;KHO BHPACTATH TOHKWE CTEP)KHU; BHIPE3AHHEIE U3
EAX aJMAa3HEM JUCKOM TOHKHE ILIACTHHKH HE HY;KTAOTCA B OTpPAHKe,
#X HAJ[0 TONBKO OPOCBePIATH M OTIOJHPOBATEH; HPH 3TOM cOeperaercs
0oIbIIoe KOJHIECTBO MATepHAlia: HOTEDH COCTABIAIT Juiah 2%.
Cripre, KOTOpoe HpecTaBiIseT CO0OH IpesBHYANHO TOHKWI MOPOMIOK
(ero wacTmmsr mMeror pumamerp okoxo 00,0001 mm), mpu momomu BmG-
paTopa IOCTyIAeT BHH3 B CTPYI0 Ta30B, KOTODHE MOJMKHHI OHTH a6-
COJIIOTHO 9NCTHMH M CYyXEMH, ¥ Jlallee B IiaMa heun. I'opeaxa Bo
BpeMA paboTH BHAHA IIOX0, AEHCTBYET COBEPIIEHHO GECIIyMHO ¥ HOY-
T He H3xy7aeT Temna. QOUrauecKoil OPHEHTHPOBKOR CTOP:KHA MOMKHO
09eHb JEerKo yUPaBiATH, HCIONB3YA B KAadeCTBE MOJCTABKA 006JI0MOK
H3TOTOBIEGHHOI0 PAHBIIe KOPYHIA, KOTOPHIl yCTAHABIMBACTCA B HYH-~
HOM MOJNOKEeHAN, TaK 4TO HOBHIH MarTepual OymeT KpHCTAIIA30BaTLCA
B IIOJHOM COOTBETCTBHK C OPMEHTHPOBKOW CTaporo.

Haxk Toapko cTepskeHb HaumHAET PACTH, €ro AUAMETD W CKOPOCTH
pocTa peryaupylT HOACTABKOA. ITO KemaeTcs MeXaHWIECKH, ITyTeM
DOHEEHUsS ¢ IOMOIbI0 HEGOIBIIOTO 3IEKTPOMOTOPA CyIOpTa, IOJ-
AeP;KUBAIOINEro pacTymuid Kpucrari. IIpu momomu ocrpoymHoro npa-
cmocobnenus M306paKeHHe CBETAMErOCA CTEP/KHSA I POEKTHPYeTcs
Ha DKpaH, Ha KOTOPOM IPOYePIeHHl TJIaBHEE JIHHWUA, I CKOPOCTh POCTa
YCTAHABIUBACTCA TaKOMH, 9T00H M300paKeHNe 3aMONHIIO 0UePICHHOO
9THMM JIUHUAMHE npocrpancTBo. CTep/KHN AuaMeTpoM 2—3 MM pacTyT
€O CKOPOCTBI0 OKOIO 20 MM B dac. OOHYHO BHPANMBAIT CTEp;RHE
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pianroit 25—30 €M, HO m3BecTHH m 06pasmul nuamHoE 7o 60 cM. Ecam
yixe o0pa3oBaBIIEECAd CTEPKHH HPOKAJUTH, MX GOKA CTAHOBATCA 3a-
MedaTenbHo WMCTHMHA W Giaectamumu, Crep;KHMm, MOKa OHH TOpAYHe,
MO;KHO H3TE6aTh milocKorybuamn, ne momasa. CTep;KEM, A30THYTLHE MO~
700HO PYKOATKE TPOCTH, MCIOJH3YIOTCA B HPON3BOJACTBE MCKYCCTBEH-
Horo menaka. ONmBIT IOKA3HIBAET, UTO TAKHE CTeP;KHU XPYIKH, eCid
OHH HWIW CIMIIKOM TOJCTHE, WM CONEPsKAT CAHMIKOM MHOI'O0 OKHCH
XpoMa. ¥MecTHO 3aJaTh BOUpoC: moueMy Tpebyercs oKpamieHHoe Be-
TEeCTBO, €CAH OHO HCHONB3YeTCH TOJNBKO B KAuecTBe OMOPHEX KaM-
peit? OTBeT Takoil: Hepa3GOPIMBHEIE MO/, IPABHIKIINEG BALOTh B CBOEX
gacaX KYCOUKH KPACHHKIX APATOLEHHHIX KaMiiell, MOF03PHTEILHO OT-
HecyTcas K OeCHBOTHHIM ONOPHHIM KaMHAM 1.

W3 onmura m3BecTHO, 9TO €CJIM NP BHPAMUBAHNN CTePHHeN I
OIIOP HCHOJAb3YETCA MONXOMAMMUI MATePHAJ, TO ONTHICCKAE OCH CTEPIK~
HeH [OJUKHBL HMOYTH COBHAAATHh ¢ WX AamHOH. CTep:KHM ¢ mepIeH[u-
KYJIADHHMH K JJrHe ONTHIYGCKUMH OCAMA HE HAXOZWIH MPHMEHCHUS
IO TeX mOP, MOKAa MX THIATETHHO He MPOKAJIWIH IPH TeMIepaTrype CBLI-
me 1500°C. B mpakTuKe ;KexaTelNbHO IIOCIE H3TOTOBICHHS MPOKAJIH-
BATh BCE CTEPIKHU.

Kpmeranunsl, Brpamennse B mean Bepueitss, Bcerga HeCyT CHIb-
HEE BHYTPeHHHEe HANDAKeHHA H3-38 PEeBKUX IEPenajioB TeMIepaTyphl
u GHCTPOro OXJasKIEHHA; JJA TOro YTOOH dTOro H3GeKars, B npubop
BBEIH paslnYHBe ycoBepmeHcTBoBaHHA. B TpexTpy6HO# ropeiake
uMeeTcs NOMOJHATENbHAA KOHIEHTPHIecKasa KICI0poHas TpybKa, Ko-
Topas pacmojaraercs ¢ BHENIHEH CTOPOHE BOROPOHHOHE TOPENKH, UTO
m03BOJAAET NyYOle DPEryiwpoBaTh ITaMsA, A CIEMHATHHOE TEILIOM30-
JANUOHHOe YCTPOHCTBO 3HAYUTEIBHO YMEHBIIAET mepemaj TeMmepa-
Typ. BMecTo mmaMenm OpUMeHSIWCH ApyTHe MCTOYHWKHA Temaa. B my-
roo0pa3Hoil TopelNike WCIONb30BANACH ABA WCTOYHAKA TEIIA: WC-
XoAAMmHAe 0T OJAHOIO MCTOYHWKA JYIH Pe3Ko GOKYCAPOBAIHCH, ITOOH
IOJYIHATh WHTEHCHUBHOE JOKAJbHOE HATPEBAHHE, a MeHee KOHIEHTPH-
POBaHHEE JYIH BTOPOTO IXO3BOJISIIN YMEHBUINTD MEPeHaf TeMIepaTy Pl
momeper KpHcraina. Ecam rakoit mpuGop mpmMEHAT OJIA BHpaIlH-
BaHAA OTAEIBHEIX KPHCTANIOB M3 CMeceil, YyBCTBUTEJNBHHX K XHMHA-
qeCKOMY IJIaMeHd OOHIHO#M TOPEIKH, TO HCHOOJAL3YIOT BHCOKOYacTOT-
Hy0 WHIYKIWOHHYI0O NJIa3MEHHYI0 TODPEJIKY, KOTOpPAad II03BOJAET
Tmogo0paTh HOXXOAAMUA Ta30BHil cocTaB: aubo Gojee WIA MeHee KHC-
Jbid, anbo HefirpanpHHE. JTO JlaeT IIaMA ¢ HU3KOH CKOPOCTHIO moJa-
YHX ra3a B CPABHUTEIHHO GONBIIAM IONEPEYHBIM CeTeHHeM; ONTHMAJIb-
MBI pa3Mep 3epeH MCXOTHOTO MaTepHala MOSKET OSITh 3HAYHTEJILHO
Ooubire, 4eM TOT, 9To TPebyeTcss B KIACCHIECKOM yCTPOHCTBE; HpH

R e ——

! ITas menmonn30BAaHMA B GACOBHX MeXaHU3MAX ¥ B APYTEX H3LIAHAX KAMHH
7ienanT Goxee TeMHBIMH, YeM A JOBCAMPHEX H3AeAMil. TeMHHNE KaMeHp Jerue
o6pabarLiBaeTca i Be TepAeTcsa HA GyMare M IPYTOil CBeTIOH HOAKIAgKe, Ha TeM-
HOM KaMue JIyYme BHJAHA HOJHPOBKA M (OPMA BHEMOK,== JIpus, ped,

7 1860
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BTOM MOKHO HOOHWTLCA OUEHB BHICOKHX TeMmepaTyp. B Mopmbpumxanum
npubopa, mpemiioskenHoll KomMmammed «JImmme», BHPAmUBAIA KpH-
CTAJLIE B gopMe JHACKA BMECTO OORYHOM (yJbKE MIH CTEP:RHA. Pocg‘
TPOHCXOAUT HA PACIONOKEHHOM TOPH30HTANBHO CTEPHKEHE, KOTOPHIH
OricTpo Bpamaicsa BOKPYT CBOGH OCH W, OmyCKaACh BHU3, BEIBOJWJICS
H3 IJIaMeHw; TaKEM o0pasoM ¢opMmumpoBalics AWCK, Ha KpagX KOTO-
POTO yCIOBAA pocTa GHIM mOYTH M30oTepMHYecKOMH. Bonbmas 4acth
9TUX YCOBEePIIEHCTBOBAHWU OHJIa BBeleHA OPW IMONHTKAX MOJYIUTH
Goslee TPABMIBEBG KPUCTANIH JJIA HAYYHHX Ieleil; B IPOM3BOLCTEE
CHHTeTHIECKUX JPArONeHHHX KaMHel mx O0HYHO HE IPHMEHAIOT.

HKpome Toro, mcxyccrennbiii KopyHy GLLI IOXyTeH IyTeM BHPa-
IMIBaHASA M3 PacTBOpPAa — KAaK M3 pacmiasa ¢ jobasienmeM (Iioca,
TaKk W W3 IHIPOTEPMAlLHOro pacTBopa. llpw monyuenum kopyHma m3
pacmiasa ¢ gobapienmeM §mioca, YT0 HPAKTUKYETCA B TaBOpaTOpHAX
KoMmaHue «Bemwn Temedom», ¢aioc, cocroAmmii W3 OKACH CBEHHA T
OKECH 60pa, COGAUHEAIT ¢ TVIMHO3eMOM B INIATHHOBOM THTIIE, KOTODHL
PaCKaYmBaeTCA OTHOCHTENHHO BEPTHKAIBHON OCH, 10 TeX IIOP IIOKA HO
Harpeercs B sjiekTpuieckoid meunm no 1300°C. 3a meckombro uacom
o0pasyeTcsi OfHOPOJHAA CMeCh, 3aTeM B TEUCHHe HECKOILKIX RHEI
TeMIepaTypa HOCTENEHHO DOHIKAeTCA, W B 6ollee XOMOZHON HEKHEH
9acTH THINIA KpUCTaLIH3yeTcsi KopyHA. Kpumerammsl mocruraior me-
CHOJbKUX J0MMOB B HONEPEYHAKE, WX MOKHO OTHENNTH OT CMECH,
PacTBOpHB Qurroc B azoTHOU Kucaore. Ecam x cMecm mo6asmTnh Cr;0s,
TONYINTCA PyGHH; MOKHO HMBTOTOBHTH TAKMKe CANQHPH pASIEYHHIX
OTTEHKOB.

I'mpporepmanbuiiit cuHTes KOpyHAA, ocymecTBieHHHE B 1958 Ty
OPOBOAUICA YO METOAY, yiKe OHNPOGOBAHHOMY NDH HCKYCCTBEHHOM
U3TOTOBIeHNA KBapua. Cocyd BHCOKOTO HaBAEGHHA MpPENCTABIACT CO-
Gofi craibHOIl ABTOKIAB, CLHOCOGHHIA BHIEPIKATH NMABICHHE OKONO
3,5 1/cM? B KawecTBe OOMMIOBKE HA KOHTAKT® ¢ [OPATHM pacTBOpOM
HACIOIB3YIOT cepeGpo mium miaruny. Mexonmoe BemectBo, THAPOOKICEH
IIH OKHCH AMIOMIHNIA, HOMEIAIT HA JIHO aBTOKIABA ¢ HOPMALbHEIM
pacTBopoM KapOoHaTa Harpus madm pySmams. B rauecTse 3aTpaBRH,
KOTOPYI HOABEIIMBAT B BepPXHeHl YacTH COCYHa, MOKHO HCIOIb30-
BaTh Ju00 HATypaibHbe, INGO CHHTETIIECKH® KpHCTalii. Bo BpeMsI
HarpeBaHdAa ¢ MOMONIBI0 BJICKTPHUECTBA B HTOH TACTH ABTOKIABA
nojnep;kuBaeTcA Goilee HA3KAA TeMIepaTypa, 4eM Ha FHe, Tak UTO
TUPRYJINPYIOmMAe KOHBEKIHOHHEE NOTOKW HEPEHOCAT HACHIIIEHHE
IIEJIOYHOR pacTBOP BBEPX, IJe HA 3aTPABKE OCAIKIACTCA OKHCH AJlIOMH-
Hust. Jlo6aBKa K MCXOJHOMY BeI[eCTBY XpoMaTa HMaTpua HaAX GHXpo-
Mara KaJlus IO3BOJIAET HOJYINTh KPHCTALIE KPACHBOTO PYyGHHOBOTO
IBETa; UPH TAKOM CHocobe MOKHO M3TOTOBUTH KPHCTAJLIH Goee pas-
HOOGPa3HEIX OTTEHKOB, UeM IIPH IIABICHAR B IIAMOHT ropeaxru, Ecum
B8aTPABROM CIYMKAX KPHCTANLI HATYDaJIbHOro py6mHa, IIOJ MHAKPOCKO-
HOM yJlaeTcsA OGHADYKHUTH DPAsINddsA MEKTY HPHPOTHEME BKIIOTe-
HEAMIE B 3aTPaBKe I MeAbYaHIIIMA Iy3HPLKAMA BOBLYXA B HAPACTAK-
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HeM Ha Hee MCKyccTBeHHoM cioe. Hm Merox mnasienmsa ¢ mo6Gaproit
¢aioca, HH TEAPOTEPMANBbHOE BHPAHMIHBAHNE (KOTOPOe IIPOMCXONHT
0UeHb MeHJEeHHO) BCO eme He HAXOAAT IIAPOKOr0 HPEMEHGHHS B IpPO-
H3BOJCTBE HPArONEHHEIX KaMHeH; IOYTH BCe KAMHH HOXY4Ya)T, HOJb-
BYACH KJIACCHIOCKHEM MeTomoM BepHeins.

B. CuATeTHMYeCKaa MINHEIb

ITocme Toro Kak OLLIA TmOJXYdYeHH rolxy0ble KAMHE, OKPAIICHHELe
¢ DOMOMIBI0 Ko0aJbTa (0 HEX yIOMHUHAJOCH B IPEEIYIEM pasfiese),
OLIM OPOXOJKEHH ONEITHL 0 HCKYCCTBOHHON KPHCTALIM3AIUR
IHNAHEIA, .

Nz mopomka, mpeacTaBiasiomero cofoil ¢Mech UHCTHX OKHCIOB
MarHusg ® QJIOMHEHNA, H3COTOBAAT OeClBeTHHE OYIbKE, KOTODE
IpH OTpaHKe AT IPEKPACHLe IPO3PauHble KaMAW, JTA KaMHE ORI
Tak KPACHMBHI, 9TO IOJ] BIAMAHAEM II€PBOTO BICUATICHHS KX MOMKHO
fLLII0 IPEHATH 3a MCKyccTBeHHEe ajMasbl. CaMofi Goxpoil m3Bect-
HOCTHI0 W3 MHOKECTBA OKPAINIEHHHIX PA3HOBHIHOCTEH HOIL3YETCsS Fo-
nyGas MNuHeTb, Y 1aJ0Ch IMONYIATh BCE OTTGHKH BTOrO IBETa, B TOM
UpCe MONYAAPHHA MUPKOHOBO-TONYGOH, I WMEHHO KAMHU C TAKUMHE
OTTEHKAMA NOJb30BANHCh HAHOONBIIAM CIPOCOM, MOCKOIBKY HAIO-
MUHATH aKBAMADWE M Jaske candup, a Tawke HEpKoH. OFHAKO BCO
BTH OKpAMEHHbEe KOOAIBTOM PASHOBHIHOCTH INHWHENIH JIErKo pac-
MOSHATL IO KPACHOBATOMY OTTEHKY, €CAHM CMOTpeTh Ha HHX depes
¢unprp Yemem.

IloGaBusia OKECH XPOMA B PA3IHIHHX HPOMOPHUAX, MOKHO HOXY-
YATH pasHEe OTTEHKH KPACHOTO H PO30BOrO IIBETA, TOUHO TaK iKe,
Ha®k W A KOPYHAA; OJHAKO, ©CIM IOBHICUTH TeMIepaTypy IIaMeHH,
ofpasyerca semeHas Gyiapka. DaxTrieckz yzanoch EOOUTHCA TAKOIO
3Re pasHoobpasusa OTTEHHOB, KAK H JIA CHHTeTHYeCKOTO KODPYHJA.

HenpenpumeHHsIM OTKDHTHEM IPH CHHTE3e¢ IINWHEAH OHIO ycTa-
HOBIeHHE TOTO (PAKTA, UTO OKHCEH AJNIOMHUHOA MOKET COSIMHATHCA ©
ORMCHI0 MATHMA B 3HAYATENbHO GONBHOIMX HPONOPI(AAX, WM BTO Tpe-
Oyer oKBEMOJCKYJIAPHOE OTHOINeHNe, 6e3 Kaxoro 6 To HH OHIO 3a-
MeTHOT® H3MeHEHHS CTPYKTYpH EKpucramnia. efictBHrensHo, maBecT-
HO, 9TO COCTAB ICKYCCTBOHHEIX MIMEHeNell 0TIHIaeTCA 0T HOPMAJIbHOTO
(Mg0.Al,05 — MgO-5A1,0,) 1, xoTa KaMHH, KOTOPEe MOCTYRAKT HA
PHIHOK, 1o coctasy mpuGammaiorea ¥ MgO-2A1,0,;. 9rn mocaegame
00BUHO WMEKT yReIbisit Bec 3,63, MeHSIOmMHICA B IIpefeaax OT
3,62 mo 3,65, m moxasarens mpemomieHus 1,727, roneGarompuiica oT
1,725 nme 1,730. Otm 3HaYeHHA 3aMETHO BHIMe, WeM i OOBYHHIX
OPUPONHHX KaMHEH.

% F, Rinne, Neues Jahrh, Min., Abt, A, 1928, vol, 58, p. 43108,
7%
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Kpacryio muwrens Hy/KHOH OKPACKH YIAI0Ch MOAYINTH JHITE He-
NaBHO, W WHTEPECHO, UTO COCTAB ITHX CHHTCTHICCKUX KaMHeH Jeu-
CTBHTEJBHO OTBEUAET AKBHMOJIEKYIAPHOMY OTHOMEHNO. Loiee Toro,
UX yAeIBHHI Bec, uaMeHsamommitcsa ot 3,579 mo 3,598, 1 moxasaTelb
nperomuenna, koxebaomumitca ot 1,719 po 1,720, maxoparesa B mpe-
jeliaX BeIMIAH, XapPAKTePHBIX JUIsA HPAPONHbIX mmubeneii. Onpako
HX oKpacka 6oJblle MOX0Ka HA OBeT PyOuHa, UeM Ha I{BeT HaTypajb-
HOW DINAHENH, a PACHO3HATH HX MOKHO IO CBOHCTBeHHOHE mM (u1f00-
PecIieHITHA,

B HCKyCCTBeHHEIX KAMHAX IOYTH BCErfa HaGIIONAOTCA ONTHYe-
CKWe aHOMAJIHME, ABYIpPeIOMIeHHe, BANHO® NIPH CKPEIEHHKX HIKO-
AAX, W gaoKe caabad OTPHNATENBHAS OLHOOCHAA MATEPHEPEHIMOHHAL
durypa B cxomsmieMcst cere; Goxee Toro, o0Hapy;KeHHl SBHBE HpH-
3HAKHU TOTO, UTO IOKA3aTeJh MPEIOMIEHHS H3MEHACTCS B 3aBHCAMO-
CTH OT OPHEHTHPOBKH KpHCTalia WHorja Ha Bexmamay po 0,002.

Tony6oBaTHil WIH cepeGpHCTHE oTONeCK, MOXOKWE Ha CHAHHE
AYHNOro KaMHM, CHHTETHIECKOH INIAHEIN MOKHO IPHIATh COEIHANb-
Holt TemIoBoit 00paGoTKOR; HpHIMHOH DTOT0, BOBMOKHO, ABIACTCA
pasBuTHE CHCTEMBl MHKPOTPEHIHH.

HcryceTreHHYO ITOAHETIH TIyOOKOTO CHHETO LBETa, MOXO/KYH HA
nasyput (4T0GH YCHJHUTH CXOACTBO, B Hee MHOTJA J00ABIAIT MEIKHO
YACTHIB 30J0TA WIM IWPHUTA), H3TOTOBJIAIT, O0UEBHIHO, KAKHM-TO
APYraM cmocofoM, a He OGKYHBIM ILTABJICHHEM B INIAMEHH TODEJIKH
Bepueiina. ITyrem nrasnenus ¢ qo6aBKo# ¢aoca — GTOPHCTOTO CBHH-
Oa — yOaJdoch 0YCHL OBLICTPO BEIPACTHTH KPYNHBE KPHCTAJIB HC-
KYCCTBEHHOH INIHHEAW PasHoo0pasHHIX OTTEHKOB: OJIeAHO- H TeMHO-
roayboro, GiaefHO-3eJM€HOr0, KEJITOT0 H KPACHOTO.

r. CuHTeTHYECKUA H3YMpPY[

3enenas PasHOBHIHOCTH OEPWINIA, M3BECTHAA KAK HWBYMDYA, AB-
AseTCA CTOL HPHUBIEKATENbLHON M BHIBHBAET CTOADL GOJBHIOE JKEIAHHe
BIAMICTH €10, UTO YCIeIIHHI CHHTe3 3TOH pPasHOBUIHOCTA ¥MeNX He
TOABKO HAYYHHIN mHTepec. Jlajke CRPOMHBIE ycmex OHBITOB IO Tepe-
KpHCTaAAM3anuu PyGuHOB M3 O0JOMKOB IPHPONHBIX KaMHEH H0OCTa-
TOUHO OOHANEMMBAN MCCASTOBATENEH, MPOBOAUBIINX HONOGHHIE ONEI-
TH C HW3MEIbUCHHBIMHA OepHIIaMu; I[BET, KOTODHIH HSMEHSICA NpPH
HAarpeBAaHNY B ITAMEHH TpeMydero Trasa, BOCCTAHABJIMBAJM IpeBa-
purTeabHoi moGaBKoll HeGOMBIIOr0 KOXMIECTBA OKHMCH XpoMa. Onuaro
9TH OIEITHl TMOTEPIEIH HEeyjauy: OPH IIABIEHWU BCAKHMN pas o6paso-
BBIBAJTIOCH CTEKJI0, a He KPHCTAMI, CIeJI0OBATENHHO, OLLIO IIPHACKOPG-
BOH oIMOKO# Has3BaTh TaKWe M3/IEIWs HAYIHHIME H3yMPYJaMH, TI0-
CKONBKY OHH He OLIU HH H3YMDPYJAaMu, HE TeM (ojlee HayIHbMH.
OT ACTHHHEIX H3YMPYAOB OHH OTAWYAIHCH, BO-NEPBHIX, IO IIBETY,
XO0TA H 36JICHOMY, HO IIBETY JINCTHEB, a He HACTOAMEro H3yMpyHAa, H,
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BO-BTOPHIX, IO (U3MIECKUM CBOKCTBAM ! — TOKA3aTeNI0 IpeloMiie-
Has (1,508—1,527) n ypexsrOoMy Becy (2,417 —2,489), koToprie Grurm
HECKONPKO HIKe, 9eM y KPHCTAJIOB HMaympyjaa. VsroToslemme Ge-
PHILJIOBOTO CTEKJIa HYTeM IIIaBJeHHA 00IOMKOB (epuiaia B IAaMeHH
IpeMyqero rasa He SIBIAETCA HOBIIECTBOM: AeHCTBHTENLHO, OHO H3-
BECTHO € HaYaja MPOILIOro BeKa ?, HO He NPHBJIEKAI0 BHAMAHUI 0Be-
JUPOB BIIOTH O TOTO MOMEHTA, KOT/ia Gblia YCTAHOBIEHA BO3MOK-
HOCTh TONYYEHUS CHHTETHYCCKMX KaMHEH.

Ilepsrie ycmemmble OmBITHL O CHHTe3y H3yMpYIOB OCYIIOCTBIIH,
no-supumMomy, Ordens u Ieppe 2. Bo BpeMa MOITEX B CHOSKHBIX DKC-
NePUMEHTOB IO M3rOTOBJEGHHIO PA3IMIHHEIX CHJINKATOB GepIILIAS UM
YAAJOCh HOTYIATH KPOMIEYHBIC KPHCTAIIH UBYMPYA0oB. Jlyamux pe-
8yJbTATOB OHH NOOWINCH, IOMECTHB CMeCh GepHLINA, KpeMHeseMa W
TAHHO3eMa (B COOTBETCTBYIOMUX COCTABY Gepm.lTa TMpPONOPLIUAX) LOX
HOKDHITHe 3 JEMOJEOAaTa JATHA B IUNIATHHOBHIA THreSb, KOTODHIA
IOCTAaBWIM B aBToKIaB. TeMmepaTypy, moCIe TOTO KaK OHA TOBHLICH-
Jach fie €1a6Oro HarpeBa M MOAAeP/RUBALACH HR TAKOM ypOBHe 24 yaca,
nopbimand wout: o 800°C, m Ha 9ol ToUKe yAep/KUBANM B TevYeHHe
15 nmeit. Brisetmmoch, 9ro Temmepatypa He ROJKHA IPeBHIIATH
800°, Tax Kak B LpPOTHBHOM cIygae BMeCTO ~Gepm/aia obpasyercsa
cuinkar Gepuanma ¢emaxur Be,SiO,. B mepsyio cragmio coenm-
HeHHe JUTHA TaBAT0 KPHCTAJIH B YopPMe OKTadAPOB, 3aTeM, IO Mepe
YBeIMIEHNA TEMIEPATY P, OKTA3[PH 3aMEINATICh NPU3MATHICCKHME
KpucrajiaMa Gephinia, W HAKOHEl[, KOIJa BCe OKTAdMDH HCUe3a.lH,
HOpPOMCXOAMI0, KaK IPABHIO, pa3pacTanme (o1ee KPYOHHX IPH3M 33
CYeT MeJIKEX. B KoHNe omeiTa Maccy mocie OCTHBAHNA H3MEIBYAN M,
pacTBOpsAA ee B pasbaBieHHON COMAHOM KHCIOTE, 0CBOGOMKIAIN KpH-
crausl Gepmina. BELIO ycTaHOBIEHO, 4TO He COJeD/KAN{Ae BRIOYE-
Huil (HACKOIBKO 5T0 B0OOME® BO3MOMKHO) KPHCTALIH HMEIOT yjeldb-
Heii Bec 2,67 m cocTaB mX TOYHO COOTBETCTBYeT dopiyme Gepumiia.
Hpn Temmeparype 750°C Kpmcraaasr moxydYainch B Buje KOPOTKHX
TabJMTIATHIX TeKCATOHANBHEIX Mpu3M, a npa SO00°C oHE cTaHOBWIHECD
Goee BHITAHNYTHIME, TAK 9TO [IAHA UX Ghlia paBHa WA OEAMeTpy,
min npesnmana ero B 1,5 pasa. JloGaka k cyecn xpoma mpumpaBaia
KpucrayiaM 3eJeHB OTTEHOR, TAaKOl sKe sADKHA, Kak M y Jy4mHX
TDUPOJHKX H3YMPYHOB; ecian fo6aBKa cocrasiasiaa 0,001 cmecn, oxucs
XpoMa HEeJHKOM HOIJOMANach KPUCTANIAMM, a €C/AH OHA JOCTUraja
0,003, To Goxablras wacTh OKHCH XpoMa ocTaBalachk BO BMejaromei

— e

1 Angepcor u Ileiin TIONYUYHIN CleAYIONMe JAHHBE! KaMeHb, OKpPAMCHHLI
Xpomom,— pec 6,62 kapara, sexeHEL, TOKA3ATeNb MPeIOMICHHS 1,517, ynesin-
HEL{ Bec 2,493; KaMeHb, OKPaIIeHHHI KOGAIBTOM, — Bec 6,47 KapaTa, roay6oi,
ToKasaress mpeaoMienus 4,517, yaeapnsii sec 2,445. Tsepaocrs 7, T, e, HeMEO-
TO Beime, 4eM y KBapua.

% Clarke, Schweigger’s Journal, 1816, vol. 18, p. 237.

S P. G. Hautefeuille, A. Perry, Sur les combinations silicitées de la gluci-
Be, Annales de chimie et de physique, 1890, ser. 6, vol, 20, p, 447—480.
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Macce. Ilo ¢opme KpuCTANIE GBIIM MOYTH COBEPIIEHHE, XOTA H CJIMIM-
KOM MAJsl i IOBEJHPHHX Ielel.

B 1911 r. R sKcmepEMeHTaM, KOTODHE HAYAINCh C HOBTOPEHHHA
onsrto Ordens u Ileppe, mpmerymmna kxommanms «MAI' @apGenwn-
naycrpm» B bmrrepdenbpe; mepBhe OTHEIbHEIC KPHCTAJIIL CHHTETHYC-
CKHEX M3YMPYJAOB, IPATOAHLIE A OUPAHKH, YAAJN0Ch MOIYIATH MOYTH
gepes 20 mer; omm OBUIM BHIIYMEHH B IIPOJIasKY HOJ GHPMEHHLIM
Ha3BaHMeM «ATMEPaJbI». B To BpeMsA HAKAKNX HOLPOOHEX coolmennit
06 »ToM omyGamkosano He Opuio, Ho B 1942 . mpomsBoAcTBO KaMHel
OpeKpaTuid, W TOrfAa HOABHIJIOCH OmEcaHue mpomecca. Hpmeramin
BHpamuBanm 3 pacmiasa BeO, Al,0; m SiO,, no6aBusaa B KagecTBe
¢uoca KHCIM MonmbjaT JWTHA, B IJIATHHOBOM THIJE, KOTODLIM
HaTpeBajicd ¢ IOMONMBIO 3JEKTPHYecTBa. BEIICHAIOCH, YTO Heo6Xo-
AEMEM YCIOBHEM SBIACTCA OTCYTCTBHG IEDECHN[EHAS CMECH, KOTo-
poe HACTYNAZo TOTKA, KOTJA Bce TPH KOMIOHEHTA PpacIpefelAluch
PAaBHOMEpPHO, B pe3yjbrare dYero O0pPA30BHBANHCH TOABKO METKHS
rpucranas. llosToMy KpeMmHe3eM HOJaBAIM B BHAE H3MEILUYCHHOTO
KBapna, moMemas ero Ha IUIATHHOBOH CeTKe HA HEeOOJIBIIOM pPaccTos-
HEZ OT [HA Cocynaa. BocumpounsseneHne HCTHHHOTO M3YMPYIHOIO IIBETA
CTOJIKHYIOCH ¢ HEeKOTOpHME sarpyguemusmu (mobaBra Cr,0; masana
roxy0oBaTo-3eXeHHIH OTTEHOK), HO B KOHIE KOHIIOB YHAJX0CHh HOXY-
TUTH APY3y KPHCTAIOB ¢ TAKOH ;Re IPEBOCXOAHOE OKpacKoil, Kak
y NyYMINX OPHPONHKX HA3YMPYAOB, M [OCTATOIHO GOABIIAX s TOTO,
9T0GE TOCHe OrPAaHKH JaTh KAMHH BECOM II0 MEHBIIEH Mepe B OfHH
Kapar. ¥ WTMepalbia OTYeTIHBO HPOSBUIACH Gojiee sipKag Quoopec-
TEHIUA B yIbTPadUOICTOBOM CBETe, YeM Yy NPHPORHHX H3YMPYHOB.
Kpome Toro, 6miao ycraHOBIEHO, UYTO IOKABATEIh HPEIOMIEHUS,
IBYIPEIOMIECENe ¥ YACIBHEIA BEC CHHTOTHICCKHX N3YMPYOOB HILKe
caMbX HH3KHX B3HaUeHWl, HAaONOMaeMHX Yy IPHPONHEIX H3YMPYIOB
(cm. Tabmuny ma crp. 199).

ITourm opmHOBDeMeHHO ¢ OmEITaMu, mpoBogmBmuMEcH «Dapbermn-
nycrpmy, Happor @. Uatem Havad sKCHepHMMEHTH B HAYIHO-HCCIENO0-
BaTenbckoll naboparopmn 6ama Cam-Opammuero. Ilepsmit mexycer-
BeHHHH H3yMpPYA BecoM B OfWH KapaT oH BepacTma B 1935 r., a ¢
1940 r. 6pur HalasKeH BLIOYCK HPOMEIILIEHHOH mpoxyknum. HeoGpa-
Goramert Kpumerama secoM 1014 xaparos 6su1 momapen CMHETCOHOB-
CKOMY MHCTHTYTY A KOJJIEKIHE AParoleHHHX KaMHeil, a Jpyroif,
Becom 1275 rapartos,— l'apBapacromy mysewo. IlogpoGHocTH o mpo-
Ilecce WMBTOTOBICHHSA TAaKHX KaMHeHl JepyKallM B CTPOTOM CeKpere;
CTaJTI0 W3BECTHO JHIIb O TOM, UTO KPHCTAIIH3ANAA HPOHCXOINT Me[-
nenno. Hexoropoe BpeMaA AyMaim, UTO 5TO THAPOTEPMAILHHI CHH-
Te3, HO Temepb CIMTANT, ITO0 KPHCTALIH BHPAMMBAIOT W3 PACILIABA.
Buemunii BUj CKOIVIEHWH KPHCTANIOB, HENONBW;KHO IPHKPEIIeH-
HbIX K KODKe, CBHETEIBCTBYET O TOM, UTO 3aTPABKH He MCIOIB3YIOT-
csa. Iloxasarenm mpeloMiIeHHS, ABYODEIOMICHHe ¥ yeJbHEH BEC,
KaKk ¥ Yy HIMepaibja, HIGHe, 9eM Y OPUPOAHEIX KDHCTAJIOB., ¥ CUH~
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TaGnunyga
O®nznueckne cpoiicTBa NM3yMpyJoB
CaeTomnpenoMiene

YnesnsHbId JIBYIpETIOM~

Bec OSHHHOBBHHHﬁ HeOGB{HHOBeH— JeHue

ayg HELE Ty™
Cunmemuuecrue
KaMHU
Hrmepansn 2,65—2,66 |1,563-—1,566|1,559—1,562|0,003—0,004
Yorem 2,645—2,665{1,563—1,565[1,560—1,562 { 0,003—0,004
Iepdace 2,655—2,660|1,561-—1,562{1,555—1,558 | 0,003—0,006
Hunscor 2,65—2,69 |1,562—1,567{1,557—1,564|0,003—0,005
Jlumme 2,67—2,69 [1,571—1,578]1,566—1,572|0,005—0,007
JlexneiiTHOp 2,676—2,71314,570—1,590 | 1,566—1,583 | 0,004—0,007
Hamypaavnbie
KAMHU

Bpazunnaa 2,67—2,70 {1,571—1,57311,566—1,568|0,005—0,008
Yusop 2,68—2,69 |1,575—1,577{1,565—1,571 |0,005—0,006

Hyna 2,69 1,578 1,573 0,005
Myso 2,60—2,71 1,584 1,578 0,005—0,008
Ypan 2,70—2,74 {1,579—1,582{1,573—1,575|0,006—0, 007

XaGaxrann 2,74 1,589—1,591 | 1,583—1,584 0,007

Aiiecdoas 2,68—2,76 1,591 1,584 0,007

TpancBaaib 2,72—2,77 |1,587—1,593 | 1,580—1,586 0,007

Magus 2,73—2,74 1,592—1,593 | 1,585—1,586 0,007
Taxucran 2,74—2,77 |1,595—1,598|1,588—1,590 | 0,007—0,008

Bumbabee 2,74—2,77 |1,588—1,59511,581—1,588 0,007
AxBamMapHH H JKeINTHEH | 2,68—2,75 |1,580—1,586|1,570—1,575|0,005—0,006

Oepuin ‘

Moprasanr 2,78—2,90 |1,588—1,5991,580—1,588|0,008—0G,014

TeTHYeCKHX KaMHeidl HabmiolaeTcd WHTEHCHBHAA KpacHad OKpackKa,
eciim CMOTpeTh Ha HuX depe3 ¢mabrp Yedcnm mium depes CKpemeHHEIe
¢uALTPH, W OTHEHHO-KDACHBIA IBET B YJAbTPAdMONETOBHX Iydax.

B 1963 r. Ha eBpOmEICKOM DHHKe IOABWIHCH JBA HOBHX HCKYCCT-
BeHHHIX HW3yMpyha: ogmp msrotosma B. Hepdacc ms ropoma Mpap-
O6epmreitn, OPI, a gpyroi I1. Huascon us ropoga Ila-ge-Kame Bo
Opanguu. Kar n 8 crydae ¢ Kamaamu UsreMa, 0 IPOE3BOACTBEHOM
mporecce MO;KEO GBLIO JAWIIb CTPOMTH XOTAJMKH, ¥ CHAYANA HPEHNo-
Jaranm, 9T0 00a m3yMpynAa OBLIH BHIPAMEHHE THAPOTEPMAJbHEN CIO-
coGoM (9TO OMPENeIeHHO MPOCKANB3KBAJI0 B JTUTEPAType, Kacafomeii-
¢1 maympynoB jiunncoma). OpHaro cpaBHEHHe CBOIICTB UTMepalbha,
m3ympynoB Usrtema, Llepdacca m tHuancoma Mesxmy cobolt m co cBoii-
CTBaMH KaMHe#, IOJydYeHHHX HeaBHO KoMmamwmeit «Jlmmme» ! myTtem

. Y E.M. Flanigen, D. W. Breck, N. R. Mumbach, A. M. Taylor, Characte-
l:il%‘ics of synthetic emeralds, American Mineralogist, 1967, vol, 52, p. 744~
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KPHCTAIJIM3ANAA 73 pacmiaBa ¢ fofaBro#t Ge3sogHoro Monmbaara
IUTHA, HEOCHOPEMO CBHAETEILCTBYET O TOM, 4TO BCE 9TH KaMHN H3-
TOTOBJIEHH METOJOM IIaBjeHHmS ¢ (urocoM. BceM HM CBOHWCTBEHHH B
o0meM HEH3KWe KOHCTAHTHI, KOTODHIE OTAMYAOT HX OT HATYpPaNbHBEIX
usymMpynos. Kpome roro, mog Mmkpockomom ¢ HeGOJMBUIEM yBEJIRIe-
HOEM WAA TIOf CHIbHOA Jymoil B HAX HaOGTIONAIOTCA XapaKTePHEe
ByamemonoGurie of6pazosanma (Pporo 14), cocrosmme U3 BRIOICHHA
¢moca, wacTo ¢ mysspbKamd Tasza. Ilokasatels mpesoMmieHua ¢uioca
(mam CTERIOBATOrO, WM KPHCTAIIIAYECKOr0) BEIIle, YeM IOKA3aTedb
NperoOMIeHEA BMEIMAIOMEro Kpucraiaa. CHETeTHIECKHA M3YMPYA HO-
OY9INAA TAK/Ke THAPOTePMAJIbHEM crocobom. CauTaT, 4TO 3TOT WPO-
mece memounbzoBad O. Hakrer o (Dpanxdypre uprOIN3HTENbHO B
1928 r., XoTA O HEKOTOPHM XAPAKTEPHCTAKAM WM3TOTOBICHHEIC KM
- KaMHE TIOXOKM HA HIMepajbj] W Jpyrde MCKYCCTBeHHBe M3YMpPYAHI,
MoIydeHHELe, Kak M0JIaraioT, MeTO/[0OM miaBienus ¢ guaocom. B 1960 r.
. Jlexnefitnep m3 HMmc6Gpyxa, ABCTpHA, DOJIyIHa, HO-BHAUMOMY,
TePBHe CIOKHBE GEPHINE ¢ CHHTeTAICCKHM HOKPHITHEM. JTH KaMHH
COCTOSLIIA M3 OTPAHEHHHX KYCOUKOB 0eCI[BEeTHOI'0 WIH CIa000KpaiieH-
HOro (epmina, Ha KOTODHX THADOTEPMAJLHEIM HYTeM 33aKOHOMEPHO
Hapam@saiach 000I0YKA H3 CHHTETHIECKOr0 M3YMpYAa. Jlna wmx
OBLIO TPEIoKeHO Has3BaHWE (HMEPHUTY, B HAJbHeHITeM 3aMEeHEHHOe
Ha3BaHHeM «cmMepaxbmy. Ilorasaream TpesioMIeHAs (1,575—1,581),
neynperominenne (0,006—0,006) m ymeapHmii Bec (2,68—2,71) mx
Oblid BB, YeM y JPYTHX HMCKYCCTBEHHHIX H3yMPYAOB, X HAaXONH-
JHUCH B TEX jKe mpejelax, 9T0 M Y NPHPOJHKIX KpWCTALIOB. HHunxme
BRJIIOYEHHS B TaKUX THEAPOTEPMAJBHHIX KPUCTANIaxX, KaKk BHINEOIH-
CaHHBe, HMEIOT HABKMII MOKA3aTeNb MPeJOMIeHNA, OIH3KHIl K ToKa3a-
Tejii0 IpeoMiaenna Bogsl. Cpeld MONyIeHHEX IO37Ke PasHOBHIHOCTEH
GBLIA TaK@e, B KOTOPHIX H3YyMpPYyAHASA 000M0UKA A0 IOJHPOBKM 3amu-
mafach JONOJHETEABHEIM NOKpHTHEM wu3 Gepmmina. Iipmeramin
6oi1ee TAYOOKOro HmBeTa M3TOTABAEBAIM CHAEYOMHUM 00pasoM: cIo#
H3YMPYJA BaKI0TIAIN MEKIY cAoaMa Oepwiiia, a 3aTeM KaMeHb HO- -
KPHIBAIH eme OfHoH 060M09K0l N3yMpPy/a; CARTeTAYeCKHe KPHCTALIE
NOAYYadAH Ha yhalseMoil moToM 3aTpaBKe M3 HATYPAJAbHOTO KPHCTAN-
Ja B pesyJabraTe MHOTOKDATHOTO HAPAIMABAHHSA 000I0YKAME HCKYCCT-
BeHHOTO BemecTBa. CIIOKHOE CTpOGHME BCEX THX Kamuell MosKHO 06-
HAaPY:KATH LPHU TIIATEILHOM M3YIeHHW WX IOJ JECATHKPATHOH JYIOH
WM O, MEKPOCKOIIOM, PACCMATPHBAA IIABHHIM 06pa3soM KpPHCTAILN,
mOJIOKeHHEH Ha pefpo, mapajuiedbHO TAGIWIHOE TpaHU.

Hepasmo noMmnmanma «JImHme» m3roToBUIa THAPOTEPMAbHEIM CIO-
c000M HCKYCCTBOHHEIH M3yMpyJ BHICOKOTO KavecTBa. BHpauBaHme
ITPOUBBOJIANIOCH B HOCKONBKO HTANOB, H 3aTPABKY MOKHO OBLIO yia-
aaTb. UtobH ofecmeumTs GHICTDHIA POCT KPHCTANIa, 3aPOAHIITEBHO
OAACTHHKHA BHIPE3a0T 1MOJ YIJIOM K onTwdecKol ocrm. Onrmaeckne KoH-
craute (0=1,571-—-1,578, e=1,566—1,572, neyupenomiaenne 0,005—
0,006) m yneapuR# Bec (2,67—2,69) HAXOHATCA B Tex jke mpeenax,
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4970 W BeJNUYAHLI, XapaKTepHHe I HATYyPAaAbHHX H3YMPYHOB; yha-
710ch HOGHUTHCH W NMPEBOCXOJHOTO I{BETA, W BHICOKHX ONTHIECKHX Ka-
4eCTB CHHTETHYECKHX H3YMPYMOB. XapaKTePHHIM HX CBOHCTBOM AB-
AACTCA WHTCHCHBHAS KpacHas (II00PecHeRnnd.

He6onpmoe KOAMYeCTBO CHHTETHYECKWX OePHIIOB, OKPAIEHHBIX
pamagmeM (0e3 mpmmecm XpoMa) B APKHA TpaBAHO-3€JEHBIA IBET,
6BLI0 MOJYyYeHO IHAPOTEPMAabHHM cuocoboM Kommammeir «Hpmerama
pusew» m3 MeasGypna, Ascrpanms. HoHcTauTH 9THX GepUIoB MOYTH
COBIAZAIOT € KOHCTAHTAMHA KpUCTAJINOB, IOIYIeHHHX KOMIaHUed
«Jlmnmes, HO B cIeKTpPEe MOTJIO{EHHS HMMEIOTCA XapaKTepHLIe OTIMIHA
0T UPHPOABLIX H3YMPY[OB: B KPACHOH UaCTH CHEKTPa OTCYTCTBYIOT
toukne qupnn xpoma. B CCCP n ABcrpanmm OBIIE H3rOTOBJIEHH IPY-
IHe OKPaNICHHEE «PaTbMBhiey GEPHUINLI, B TOM THCIe CBETIO-3eJeHhe
(Ni), ceposaro-gexensie (Mn), cerio-roxybrie (Cu), TemHO-TONyObLIE
(Fe), posoBato-ropnunensie (Co).

YrBep:kmenas, 9ro m3yMpys O CHHTESHPOBAH IyTeM HEmoCpen-
CTBEHHOTO HarpeBaHHMA Oepmiia B IUIAMEHH TOPEIKA LpH arMocdep-
HOM J[ABJIEHHUM, CJeNyeT paccMaTpuBaTh C HEKOTOPHM HeJOBEpHeM,
TAK KaKk CYHTAIOT, 9T0 GepPMI IIaBUTCA WHKOHTPYIHTHO (KaK 3TO He-
7aBHO HOATBEPAMIIOCH) 1; OfHAKO B HOCJTefHee BpeMs TOABHJIOCH
coo0MeHne 0 KPMCTANIW3ANuM mOpolrka Gepmina ¢ ofpasoBaHHeM
OT/ENbLHEX KPHCTAJIOB IPH BHCOKMX TEMIEpaTypax W [aBIeHHEAX.

Urobs ompemeanTh, KAKOE HPOUCXOMK/IEHHe — IIPHPORHOE HIH
ACKYCCTBEHHOE — WMeeT W3yMPYH, BHadajle HYKHO THATENHHO WC-
CIex0BaTL €r0 IOJ JYHOH ¢ MeCATHKPATHHM YBEIMYeHHEM WIH 1107
MHKPOCKOIIOM W YCTAHOBWMTE, €CTHh U B HeM BRJIoUeHusd. |'pm memeita-
HUA, OINCAHHLIC HIGKE, B MPOINIOM IMeNH BayKHOe 3HAYEHHS HJA IIPO-
BePKH IIPOMCXOKJeHAs W3yMpymoB. B To BpemMsa Kak yrmenbHHEI Bec
M ONTHYECKNE KOHCTAHTH HPHPOXHHEX H3YMPY/A0B USMEHSOTCA B 3a-
BHCHMOCTH OT XapakTepa H KOIHYecTBA HpHMecedl, B (QUBMIECKHX
CBOUCTBAX CHHTETHYOCKHX HKaMHeHd HaGJI0IaeTcs 3aMevaTeIbHOe IO-
CTOANCTBO, (Xarofaps TOMY 97O WX HM3TOTABIHWBAIT W3 UYUCTHIX Be-
mecrs. J[a1a Toro wro0Hl HPOBEDHTH YHEIBHEI BEC, HYKHO IPHIOTO-
BHTH THA/RENYI0 SKHIKOCTH, Hampumep pasbaBuB GpomModopy Taw, 4To-
GbI B HeM IaBall KyCOYeK KBapia. B Taxoil ;KUTKOCTA BCe TPHUPOJIHER
H3YMPYAB YTOHYT, & CTaphle HCKYCCTBEHHBIE KAMHO BCIUIEIBYT.

JlpyruM uCHBITAHWEM, KOTOPOE JIeTKO OCYINeCTBHTH, ABJIACTCH
TOrPY:KeHHe KaMHEeH B WMMEPCHOHHYI JKHIKOCTE € IIOKasareieM
mpexomitenusa np=1,57; #guA 2TOro OOHYHO HCHOIL3YIOT GeH30aT
Gemsura. Ilorasatenp mpedomieHEma Godee CTAPHX CHHTETHIECKAX
KaMHeit HIKe 9TOr0 3HAYCHNHSA, & TPUPOJHBIX H3YMPYIOB — BHIIIE.

Haxoxen, TpeTbHM HRCHBITAHHEM SBIAETCI UPOBepPKa (Iioopec-
Dennmy npu moMomu ¢uabrpa Yeidcw, CKpemEeHHHX (UIABTPOB WX

L' R, P. Miller, R. A. Mzrcer, The high-temperature hehaviour of beryl-
melts and glasses, Mineralogical Magazine, 1965, vol. 35, p. 250—276,
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yabpTpaduoNieToBO# Jammel. bollee paHnme CHHTETHYECKHe KaMHU
ob1aganT peskoii, a HeKoTophe Gosee mo3gHMmEe — IPE3BEYAHO pes-
KoH (urioopecneHnueil T0 CPABHEHWI0 ¢ HATYPAJIbHEIME H3YMpPyAaMu
(y MeKoTOpPHX IPHPOAHHX KaMuell oHa BooOme OTCYTCTBYeT).

OmHaKo HeTaBHO MOJY4YeHHBE KaMHM 0TIACTH 3aTEMHAKIT DTy Kap-
runy. Ilokasaream mperoMIeHus, AByIpeNoMIieHHe M YACABHHE BeEC
HEKOTOPHIX HCKYCCTBEHHHX W3YMPYHOB, TOJYIeHHHIX B €aMoe HOC-
semHee BpeMa (0coGeHHO pa3HOCTell, BHPAUIeHHHIX THjIPOTEPMATLHO),
VRISAHIBAIOTCA B TPEIENH 3HAUEHHH, CBONCTBEHHEIX HATYPaJdbHBIM
usympynaM. Pesrywo ¢awoopecmeHnmo (GakTAIeCKH YRaIoch yCTpa-
HATE 7[00aBROH jKele3a (KoTopoe MOKHO OOHADY;KHTh B CHEKTpE IO
geTkEM nosocam 4270 A 1). Ita TPU HCUBITAHWS BCE eme DNPUIMEBAIT,
HO Beymee sHaueHHme IpuobperaeT HCCAENOBAHHE BRIIOUEBHIl.

n. CumATeTHMUeCKHWil KBapI]

KBapn wnpepcrasiasier coGofi MopmduKammio KPHCTALIXIECKOTO
KpeMHezeMa, ycToiauBylo npn teMneparypax umxe 870°C. Ilpm 573°C
CTPYKTypa KBapla, ycTORImBOro mpw OGHYHHIX TeMmepaTypax (Hu3-
KOTeMIOepaTypHE, WIA G-KBapT), HECKOIbKO M3MEHAETCA W Iepexo-
IAT B CTPYKTYPY BHICOXOTeMmeparypHoro, win B-ksapua. Ilpm 870°G
KBapIl, 3HAYATENHHO W3MEHAACH B 06beMe, IpeBpamaeTcsa B TPHIUMAT,
roropeti npm 1470°C B cBo™ ouepens nepexonuT B KpmeToGammt. Ta-
xaM o6pazoM, KBapI, MOKeT 06Pa30BaThCA DPH CPABHUTEIHHO HABKHX
TEMIEPaTypax, M ero CHATe3 He BHI3HBAET GOJBIINX BaTPYHAHEHHI.
Hanopamep, Ordeitns momyann KBapi, Bo3gedcTBys KpeMHEPTOPHCTO-
sogmoponHoit kmcaorod H,SiF; ma crypeHmcrnii KpeMHe3seM B TepMe-
THYECKH 3aRyHOpPEeHHo# mratuHoBoi Tpybre mpu Temmepatype 200°C.

B npoMBIIIIEHHOCTH KBADI TOAYIAIOT THAPOTEPMAILHO B CTATBHEIX
ABTOKJIaBax, OOJWIOBAHHHX W3HYTPHE cepeGpoM WId WIATHHOH, Kar
upm cuHTe3e kKopympa. Mcmoasayercsa rtemmeparypa oxoxo 400°C
W iaBIeHre B HeCKOMBKO THICAY arMocdep. B HacTosmee BpeMsa MOIKHO
BEIDACTHTH KPYIHbIE N (e3yNpevHbie KPUCTANIb, HO KaK HParoNeHHEe
KaMHU OHHU He UPUMEHAIOTCH; AIA moTpebHocTell BeANPHOIN IPOMEIII-
JEHHOCTH AOCTATOYHO MpHpomHbix wKammeidi. TlosTomy MamoBeposTHO,
Y70 CHHTETHICCKUN KBApI Oyer 9Yacro BCTPeYaThCs B IOBENHPHBIX
uspenuax. OpHAKO MCHYCCTBEHHEI KBApI HPHMEHAT IJIA APYTHEX
mexell; B 4acTHOCTH, HE30DIEKTPHMUECKHE CBOHCTBA KBapra HIHPOKO
HCMOJAB3YIOTCA B PAHO- M YACOBON HPOMHIIIEHHOCTH, HO IDHPOJHEIS
RPICTAIIIE [T 9THX IieJiell 9acTo 0KA3HBAITCA HEIPATONHEIME H3-33
CKPBEITOTO ABOMAWKOBAH@A, KOTOpoe TPYAHO ofHapymurh. Ciemona-
TeJbHO, YT00H YAOBICTBOPUTH TOTPEGHOCTH BTHX OTpACcieil MPOMEII-
JeHHOCTH, He00X0ANMO BHIPAIUBATD TAKKe KPUCTAILILL HCKYCCTBEHHO.

L B, W. Anderson, The Journal of Gemmology, 1969, vol, II, p. 304,
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Briin npejnpuEATH MOOHTKE OPUAATh OKPACKY CHHTETHIECKOMY
KBapily; H3BecTHa roixyGad ero pasHOBATHOCTh, OKpalIeHHAdg KO-
GanpToM; cumtaior, 9ro oma Opma moxyuena B CCCP. G meroropsix
[Op CTAJIO H3BECTHO, YTO BAIDA3HEHHO FKeJIe30M OT aBTOKJIABA IPANACT
KBAPILY B6JICHBIH, /REATHI MM KOPHYHEBHIH OTTEHOK. JTO MHTEPECHO
¢ TOUKE B3DPEHHA M3TOTOBIEHHA HCKYCCTBEHHOI0 aMerncra, 9ro He-
[ABHO Y/ajoCh OCYHIECTBHTH JBYM COBETCKHM (USHKaM. Cumrarot,
9T0 XapaKTepHHIZ (HOJIETOBHII IBET HATYPAABHOTO 8METHCTA obyc-
7I0BJIEH MOJEKYIAPHHME I[BETOBLIMI IIEHTPAMM, KOTOPHE 00pasyoTes
B KBapIe, COEeD/KAmeM aTOMHL jKelesa, IOJ jielicTBEeM 0Gayduenmd.
Oj[HAKO COMHITEIHHO, YTO DPHIHOYHAA CTOMMOCTE JlasKe TAKOH pa3HO-
BH/IHOCTH KBapma, KaK aMeTHCT, oIpaBJaeT 3aTparsl HA ero HCKyCCT-
BCHHO@ H3TOTOBICHHE.

e. CHETeTHYECKAN PYTHI

VYenemnmnit cuaTes pyTHia, OfHOHW H3 CTPYKTYPHHX MonuERATIR
npuaponuoil oxuck turaHa Ti0,, OpABenI K ToMy, 910 B 1948 r. Ha 10Be-
JUPHOM PpHIHKE MOABWINCH MCKYCCTBOHHEE KaMHH IO HasBaHUEM
«rutapnsy. C Tex HOp KAk M3 CHHTETHICCKHX KaMHER yHaloch yha-
JIUTH ;KeIe30, KOTOPOe, MOUTH BCer[a MPHUCYTCTBYH, MPH/IAeT IPHPON-
HBIM MIHEpaJaM TeMHLI [BeT, 9TH KaMHH CTajJd 3HAYNTEJHHO CBeT-
aee. Kpucramam (¢ rouroit muasmenms 1825°C) Obiim BHIpameHE! B
[IAMeHH TopeIKn DBepmefiia; mPH 9TOM HCIOIB30BAJIOCH YCTPOHCTBO
113 Tpex TPyOOK ¢ BHeINHeil mojageir xkuemopona. Hpome Toro, Kpymeasie
KPHCTA/LAB BHPACTHJAA OPH IIOMOL[M BHCOKOYACTOTHOH IMIIA3MEHHO
ropenxu. ToOMBKO 9To H3rOTOBJICHHEE, OHI WMEIT IOYTH YEPHBIII
I[BET, HO II0CJIe IIPOKAJMBAHNA B KUCIOPO/Ie DTH KPHUCTAJLIH NPOIYCKa-
10T Tarol IMpPOKRMIT YIACTOK CHEKTpPa, IT0 CTAHOBATCA IIOUTH Gecuper-
HoiMr. IlorasaTeldb TPeLoMIeHNs OOBKHOBEHONOTO Jy4a (B HATPOBOM
cBere) paser 2,62, HeoGHkHOBeHEHOTO — 2,90, MEcnepens B muTepBase
B — G pasua 0,28. Ot HeoOGHYHO BHICOKME 3HAUEHUA CO3LANT HIPY
¢Bera, IPEeBOCXO/ANYI0 OTOHD aIMa3a, W OTPAHEHHHI CAHTETHICCKUT
PYTII IpepcTaBaser cofoit HayMmTeNbHO Kpacushil RameHb. OfHaKo
TBEPAOCTH ero HOCTHTaeT BCero Jumb 0,5, M oTH KaMHU BCET[a HMeIoT
SKeATOBATHI OTTEHOK (CIpOC HA OKPANIEHHLe PasHOBHAHOCTH, B KO-
TOPHIX IJIOXO BHAHA CHIbHAA JUCUEPCHs, HEBEIUK). JTOT CHHTETHIe~
cxuil MaTepmal BCerfia COEPHKUT CBHIETENBCTBA CBOGTO IIPOMCXOKr
NeHns, a HOMEHHO BKIOYEHHI B BHG Tas0BHX Iy3HPBKOB.

K. Ilepurias .

Mepmriaas MgO — 510 Mmmepalt, KoTopelif ofpasyeTca B Marme-
BHANLHEIX H3BECTHAKAX KAk NPOAYKT TePMAJNBHOT0 METaMopusMa.
Om GecrBeTeH, 6C/AE He CONeP:KHT IpUMeceil, M30TPONeH, HMeeT mo-
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rasarens nperomnenus 1,735, yaenpnnii sec 3,56—3,68 m TBepmocTH
0—B6; 9T\ CBoliCcTBA MEPHUKIa3a MO3BOJAIT HAJTEATHCH, 9TO €ro MOKHO
MCIIOJIb30BATh B KadecTBe ApPAromeHHoro kKamusa (bojee HusKHe 3Ha-
YeHHs TBEPHOCTH, KOTODPHE OPHBOAATCA B HOCJIETHHX MHUHEPAJIOTHIe-
CKHX COpaBOYHEKAX, BEPOATHO, ommbounsie). IIpupoanse KpucTaint
00BIYHO HeBEIMKN M He COBCEM 0eCHBETHH, HO B Ja00paTOPHE IPH II0-
Momu ropenku Bepreiinsa (rouka mnuasaenms mnepuriaza 2800°C;
ANA  Takolf TeMmeparypH ymoOHA BHICOKOYACTOTHAS IJa3MeHHAs
TopejKa) YAAJI0CH BEIPACTATH KPUCTAJJIH I0BEJIMPHOTO KadecTBa.
JTH KaMHM HOCTYOMIM B NPOAKY IO} HazBaHHEM (JIaBEPHHATY.

3. Cunrernueckue KaMHH, He HMeIoImue
IpUpOANLIX aHAJIOTOB

B reyenme mocieiHero mecATWIETHA YUeHHe B Ipoliecce HCCIe-
JOoBaHME B o0nacTH (H3UKH TRepPAOTO Telda BHPACTHIH OTAEIbHBE
KPUCTAJIIH MHOTHX BEINECTB, KOTODHIE He BCTPETAIOTCA CPENM HPHPOJ-
HBIX MWHepanoB. HeroTopsie M3 HHX NPUMEHAIOTCA HIK MOTYT HpH-
MEHATHCA KaK 9YNCTO CHHTETWYECKHe [AparoleHHse KaMHH; 37eCh M
OpUBeJieM HECKOJIBKO IPUMepoB 1.

1. Tumawnam cmponyus

JTo BemecTBo ¢ XuMuIecknM cocrasoM SrTiQ;, Koropoe BHpacTHIn
B npubope Bepneiins, mo ceoeil crpykrype W (opMe KPHCTALIOB
OTHOCHUTCH K TOH jKe rpymme, 9rT0 ¥ MEHEPAI IHePOBCKHT CaTiOs. Omno
mMeeT KyOHUecKyo CTPYKTYpYy M, clefoBarelbHo, m30TpouHo. Ilora-
3aTeJb IpeJOMIEHHSA IJIA HaTpoBoro cBera pasen 2,410, mucumepcus
B uHTepBaie B — G 0,19 (mouru B wersipe pasa Bbillie, 4eM ¥ aIMasa);
OpH JTOM BeIeCTBO HOYTH OecuBerHo. ¥YeiabHHl Bec oxoxo 5,1,
HO TBepocTh Beero ammb 6. CHavama 9TOT MEHepald TpPeJIOMKIA Ha-
3BATh CTAPHAMAHOM, Temeph OH U3BecTeH Kak (GabyiuT, Wil JHareM.
Ero cBolicTBa BHSHBAIE cO0Na3H HCHOAL30BaTh Gabyaut ¢ 6puiiman-
TOBOH oTrpaHKoH Kak (anpIUBHEI OpWANWAHT, XOTA YAEIBHEEA Bec
(y aumasa 3,52) mosBoJseT JIETKO OTAUYNTE KaMeHb 0e3 OmpaBhl.
Ns-3a poBoapHO Hu3KOH TBepjpoctd (abyaumT He UCHOJB3YIOT B Ka-
yecTBe KaMHA A HmepCTHed, ceper m Opomeit. Hpucranan ¢abyrura
He (uIo0pecupyIOT B yALTPAQUOTeTOBOM ¢BETe U [T PEHITEHOBCKHEX
Jydeil MeHee DPO3pAdHEI, YeM aliMa3.

! onpobuee cx. R. Webster, Modern synthetic gemstones, The Journal
of Gemmology, 1970, vol, 12, p. 101—148,



4. Cunmemuueckue Kamuu 205

2. Huobam aumus

CpoficTBA DTOTO COCMHHEHUA C XHMHISCKEM COCTAaBOM LiNbO;
[OCTATOIHO GIM3KE K CBOCTBAM ¢pabymmra. OnHaKo 3TO BEmECTBO
e H30TPONHOE, a OFHOOCHOe (TpEroHaNbHOE) ¢ TOKA3aTeJAMH Hpe-
mommensna o=2,30, e=2,21 1 gmcmepcumeir B wHTEpBaIe B — G 0,420
(upmMepHO B TPH pasa BHINe, WeM Y anMaza). Y/EIBHHI BECc ero
4,64, TBepmocTh 5,5. ITO BEMECTBO MOKHO BEIPACTATH GecIBETHEIM
AE, A00aBHB IPHCAJIKH, mo6oro IBeTa — OT KpacHoro Ao ¢moie-
roBoro. Hmo6ar AnTHA MOCTYNHI HA IOBEJIUPHHI PHHOK B Amepnke
[oj Ha3BaHMeM «IHHOOAT. '

3. Bewecmsa ¢ zpanamonodo6uoti cmpykmypol

Eme opma rpynma CoefiHHeHHH, CHHTE3MPOBAHHHIX pusnramu,
nmeer obmyo dopmyny XsAl;0ps Ilo cTpykType OHH IIOXOMKH HA
rPAaHATH, JAA KOTOPHX ofmyo QopMyny MOKHO BamHCATh Kak
X;Y,Si301,, B B ARTEpaType MEPOKO H3BECTHH KaK «rpaHaThl, 9To,
KOHeUHO, HeBePHO, HOCKOJbKY STH COSJMHCHHA HE ABIAIOTCA CHJIHKA-
ramu. VI3roTapimBAaOT WX IyTeM LIABIACGHHA B INIAMEHH TOPEJIKA MIH
mo Meroxy Yoxpamsckoro. B mociemneM ciaydae XKpUCTALI-3aTPABRY,
IOfBEIIeNHYI0 HaJ PACIIABOM, OMYyCKANT /{0 TeX HOP, IOKA OHA HO
KOCHeTCA IIOBePXHOCTH PAaciIaBa, a 3aTeM HOJHMMAIOT, OfHOBPEMEHHO
ppamasa ee. Taxum of6pasoM J[0BOJIBHO GricTpo pacTeT KpymHEN 6o-
Mee MM MeHee IEIMHJPUICCKHA KDHCTAJLI; dTOT IPONECC Ha3bIBAIOT
BHITATHBAHEEM H3 DaCcLiIaBa.

B macroamee BpeMs H3 TaKHX coepuHennii HauGONBIIMA HHTEPEC
IpeJCTaBIACT HTTPUH-aTIOMAHNEBHE «IpaBaTy (UAT), mim «paii-
MOH?P». JTH IPAHATH) MOJKHO H3TOTOBHUTH GecrBeTHLIMU WM, 706aB-
NAS pasimuNEe MPHMECH, IPUAATh WM PA3iIHMIHEIR IBeT. Hampuwmep,
XpOM IpEAeT KaMIsM IPHBICKATENBHYIO 3eJeHyI0 OKDACKy, X OHH
CTAHOBATCH MOXOMKEME Ha faeManTomn. OJHAKO YMEABHEIA Bec JTOTO
coequuennsa (4,60) sHaUUTENbHO BHILE, UeM Y /IEMAHTOMAA. B mexoto-
phle U3 ONHCHBAEMBIX KaMHedl B BEe HpHMeCei HOOABJIAIACH PEfKO-
3eMeJIbHEe DIEMEHTEH, B Pe3yJibTaTe Gero OHH IPHOGpPeIH yAUBATONb-
Hile OTTeHKH.

n. O0mue 3aMedaHuUs

OcHOBHON BHBOL, KOTOPHA MOKHO CAeNaTb, XOTA, KAK M3BECTHO,
IPOPOTECTBOBATH ONACHO, B3AKJII0YAETCHA B CIelylOIieM: IOKa HEBO3-
MORHO HCKYCCTBEHHO M3TOTOBHUTH [PArONeHHbe KaMHH, HEOTIMINMEE
OT HPHPONHHX, W BCerfa OyJer CYMECTBOBATH HEKOTOPOe pasinine
MEKIYy HCKYCCTBEHHHIMH H COOTBETCTBYIOIIHME HPHPOJHEIME Bemle-
cTBaMH, paszimdde, KOTOpoe, BO3MOKHO, HE Oymer 04YeHb 3aMETHEIM,
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HO HO3BOJUT ONHTHOMY a3y ¢ YBePEHHOCTHIO OTANYHTH MCKYCCTBEH-
HEIe KaMHE OT «Hactosamux». Ceiluac Hago TIaTeIbHO IPOBEPATH IpH-
POIHOE IPORCXOKICHNE TAKUX APAaromeHHHX KaMHell, KaK BCe pasHo-
BHHOCTH KOPYHJAa M INNHHEIH, W 0CO0eHHO W3YMPYA.

B T0o Bpemsa, KOrma TaK HA3KWBAGMBIA BOCCTAHOBICHHHN PyOum
0BT HOBAHKOH M €r0 He TaK Jerko ObIo paclo3Harh, 3a EET0 IPOCHIH
oo 6 GyHTOB 3a KapaT, HO KAaK TOJBKO CTAJI0 H3BECTHO, 4TO DTH KAMHH
JIGPKO OTIMYATSH OT HATYPAJNBLHEX, IeHH HA HAX PE3KO YIAAW CHAYaNa
o 1,5 ¢ynroB, a sareM o 25 MEHCOB H Jaske [0 O IEHCOB 3a Kapar;
TIeHH Ha Can(HpH, KOTJa WX BIEPBHE YHAX0Ch MONYIUTH HCHKYCCT-
BeHHO (BOCCTAHOBJIEHHBE CAO(PHEDH B IPOJa/Ky HUKOTAA He HOCTyIa-
an), 6smE memmoro Bume — ot 10 go 35 memcoB 3a rapar. Llens Ha
COOTBETCTBYIOINHE NPHPOHEE KAMHN CHAYAJla YHAIH, HO KAK TOJBKO
CTAJIO0 SICHO, UTO CHHTETHYECKOE BEN[eCTBO BCETHA MOMKHO OTAMYHUTH
0T HATyPaJBHOTO, OHH TORHAINCH [0 OpeKHero ypoBua. Pesxoe me-
COOTBETCTBHAE ME;KJy IEHAMH Ha UPHPONHHE M WCKYCCTBEHHEIE Jpa-
TOI[eHHHEe KaMHO MPEe/ICTABJAET OTPOMHBIA CO0Ma3H A MOMICHHAKOB,
¥ DOKYHATENAM CIeLyeT CMOTPeTh, IJe W y KOT0 OHH HMOKYHAT, H
ocTeperarscsa MpuobpeTeHnil, KOTOPEe KaKYTCH HeOOHKHOBEHAO YA~
HEIMH, 0¢00eHHO B TakmX Mectax, Kak HomomGo m Cumranyp, kmma-
mux rypmcramum. Hu gas roro me rtaiima, 910 Ha Bocrok emeropno
BEIBOSHTCA HECKONLKO THCAY KAPAaTOB HCKYCCTBEHHHX NPATONEHIKIX
KaMHel, moatoMy caveat emptor! — mycts morymareab Gymer Grpm-
TeabEBIM!

Taxroe HeCOOTBETCTBYE B MEHAX HA KaMHHU, KOTOPHE, 10 CYTH, IpeH-
CTAaBJIAIOT COGOR OHO M TO K BEIIECTBO W BHEITHE MAJI0 pasnmqamTc;\
B BHCIIEH CTeleHN HeXormYno m meoObscHmMo. Hemocpemcrsemmasa
npuumHa, XOTA OHA JANeKO He Bce OOBACHAET, 3AKI0YAeTCA B TOM,
9TO [APAroIenHie KaMHE — 9TO IpefMeTH POCKOINH, a He mepBoil me-
06X0IIMOCTH, I CBePX HX MHHEMAIBHOH CTOMMOCTH, KOTOPAs OIpe-
fensgercd 3ATPATAMH HA TPYJ BMECTe ¢ COOTBETCTBYIOIMMMHM OTIHCI]E-
HEAME HA TOKpPHTHE HAKIANHEX PACXONOB WM YMEPEHHYIO HPHUOLLIE,
TeHa IpeJicTaBiser cofoil TONBKO TO, YTO MUPOKAA HYOIMKA TOTOBA
samaarturh. CHHETeTHYeCKMe KAMHM IOJIYYAI0OT HA MHOTHX (abpHrax BO
BceMm Mmupe. Ilpeskie KOHKypeHmuA GEIA OCTPOH, W IOITOMY HM3AED:K-
KE HA W3TOTOBJICHMe KaMuHeHl OHUIH CBEIOHH K MUHHMYMY; CIel0OBa-
TeIbHEO, HeT HPHINHH YAUBIATHCA TOMY, UTO MCKYCCTBEHHEE KaMHO
cpasauTenbHO memieBsl. Ho ocraeTcs HepemeHHEIM Oojiee TPYMHEIL
BOLIPOC: I0YeMY MPHUPOSHHE KAaMHA NOMKHE OHTH Tak poporu? Cie-
AyeT O;RUAaTh, UTO IEHH Ha TPHUPOAHEE PyOMHE B campupsl, Ko6bda
KOTOPHX CBA3aHA C OYeHb OONBOIEME TPYNHOCTAMHM, BCerfa OyAyT
BFEITIIE, €M I[EHLI HAa CHMHTEeTHAYCCKHEe KaMHUA, HO BCE e pagHHa Yepec-
uyp Bexmia. HecoMHeHHO TO, 4TO, KOMIEKNUOHEDPYS {PArolennocH,
JI0A OTRAIOT IIPeAIouTeHne KaMHsAM, KOTODHE TAMHCTBEHHO 00paso-
BaIuCh B TOy0MHAX 3eMIM M CBOeH OKPACKOi 00A3aHbI CAYTAHHOMY
mo0aBlIeHui0 BEINECTBA, KAKHM-TO 00pasoM OKa3aBImerocsa pAfoM, B
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MaJIo IEHAT KaMHH, TIIATEILHO H3roTOBIeHHHe HA (abpuKe; mpEpos-
mHe KAMHN OHH CYHTAIOT 46M-TO PEATbHBIM, 8 UCKYCCTBEHHLIe — HOf-
NeIAKOM.

O moo6HOM HPOJYKTe OPraundecKOT0 MHEPA, TAK HA3LIBAEMOM BHI-
PAIIEHHOM KeMUyTe, POCTOM KOTODPOTO TO;Ke YNPABIAIT, XOTA ¥ HE
B nafoparopmm, pAacCKa3EBAeTca B IVIaBe, MOCBAMGHHOHN KeMIyTy.

15

Vmuranma
RaMHSA

BepumioBoe CIEKI0, 0 KOTOPOM YIOMEHANOCH B TpPefs/ymei
TIIaBe, COOTBETCTBYOT KaK Obi mepexofHOH CTaluW MEKAY CUHTETHIE-
CKYMA W MOAEIBHHME IPATONEHHHMEN KAMHAMO. Y CHETETHICCKHUX
KaMHell u3mdeckme U XMMWIECKH® CBOHCTBA TaKme ke, KaK H y COOT-
BETCTBYIOIEX HATYPAIBHEX KaMHeH; Takme IPOAYKTH, Kak Oepmio-
BOE€ CTEKJ0, IMCIOT XMMHUYECKHil cOCTaB, CXOQHEI ¢ COCTaBOM /Ipare-
IMeHHHX KaMHeH, KOTOpLle OHW MMHTHPYIOT, HO COBEPHI®HHO Jpyrue
$u3nIeCKHe CBOMCTBA; MOITENbHEIe K6 KaMHN MOXO0KA HA HACTOAIIAS
TONBLKO OKPACKOH, a OCTANbHble HX (U3WIeCKHe CBONCTBA ¥ XMMHIe-
CKWil cOCTaB He HMMEIOT HEYero obmiero co CBOHCTBAMH W COCTaBOM
EMATHPYEMBIX JParoneHusX KaMuei. X oTA IPomeccsl NOTyIeHnA CHH-
TeTHYIeCKUX ¥ DOAJENbHLIX KaMHe#dl ynpaBIdoTCca 4eJ0BEKOM M I03TO-
My X MOKHO CYMTATh HCKYCCTBEHHBIMH, MKy HUAMO HET HUYero
o01mero.

Vvuranua KaMmsd JefaioT TJABHEM 00pa3oM M3 CTeRIa, W NOJ-
TeIKU TOJ APArOIeHHBE KaMHH, HCHOAb30BABIIHECS B I0BEIHPHOM
Nlesle, M3rOTABJIMBAJIN eme B CTeKONbHEIX MacTepcknx JIpesmero Ermu-
Ta, a MOKeT OHTH, U panmbme. B «Ecrecreennoil meropmmm» Ilnnnus
ML 9UUT2EM, U9TO MMUTAUA XPYCTAJbHHX COCYHOB H3IENHAMH W3
cTersa GHia oBefeHa [0 BEICOKOH CTeleHd COBEPIICHCTEA, HO HA IeH-
HOCTH TIOJUIMAHON BeIu 5To HEKomM ofpasoM He BamAzo . Jdra yc-
TOHIUBOCTD IMeH Tak MHOTO BEKOB HA3a[ MPeJBOCXHUTUIA OIKT HAMIMX
RHel: IeHHOCTh HATYPAJbHOTO0 HPOAYKTA OCTAeTCS HEMBMEHHOH, Ka-
KuM 65l HE GBHII0 HCKYCCTBEHHOE BEeMeCTBO — CUHTCTHYCCKEM WK TMOJ-
ZeJNbHAIM.

Crerso mpejicTaBisger co0oil TBepjoe BEIIECTBO, KOTOpOe MHOIy-

1 «CrenaBHBe W3 CTEKJA, DTH COCYH 3aMeYaTENLHO IOXOMKA HA XPYCTalh-
HEle, U BCe JHe, KaK HA YINBHTEIbHO, OHU TOILKO IOBHICHIK IEHHOCTH XPYCTANb-
BHX, a HAKAK He yMeHbImmiu ee» (¢«Mire ad similitudinem accessere vitrea, sed
prodigii modo, ut suum pretium auxerint crystalli, non diminuerint»), ILinanii,
«EcTecTBeHHAA HCTOPHA», KH, 37, T, 2,
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9a10T NJABICGHAEM NPH BHCOKOH TeMmeparype OHOTO KHCIOTHOTO
OKHCJIA, HO Yame BMECTe ¢ OCHOBHBIM OKHCJIOM, IOCJEe 4ero pacIjaB
OXNAKIAIOT JOCTATOYHO OHICTPO, YTOOH HE HONYCTHTh 0OpasoBaHMA
BHUMHLIX KPHCTANIOB. B KauecTBe KHCIOTHOTO OKMCJAa OOWYHO HC-
NOAB3YIOT KPeMHe3eM B BHJe IecKa, HO ero MOKHO OTYACTH 3aMEHHTh
oKmcaamMu 6opa, MHIIbSAKA, cypsMH H docdopa, a B KaYeCTBE OCHOB-
HOr'0 OKHCJa GepyT COAY MiM IMOTAIl BMECTe ¢ M3BECTHIO, sUKeHol Mar-
He3wWeill, OKHCIAME CBHEHIA, 6apma, OEHKA, TAIHA WIH DIXHO3EMOM.
Tar HA3HBaEMOE OmANIOBOE CTEKNIO IOAYIAIT MyTeM T00aBOK IJAaBH-
KoBoro mmara (propmcroro Kansmua), kKpmonmra (dropmma HaTpUA
H aXiOMOHEA), KOCTHOH 30i1H (docara KarbmuEA) WIH PEKE OKHCH
OJI0BA HJIE THDPKOHHNA. ’

Kak xmMumuecKumil cocTaB, Tark ®m (QuU3NUECKHe CBOHCTBA CTEKJIa
H3MEHEAIOTCA B O0YeHb MHMPOKAX Ipefetax, IMOCKOIBKY CTEKIO Npef-
cTaBasAeT cofoil paciiaB, a He KPHUCTALIHIECKOE BEMECTBO; HO3TOMY
HasKe eCAH CUHMTATH, YTO B HETO BXOJAT OJHH W Te K€ OUPefeeHHbe
KOMIOHEHTH, WX OPONOPIUA MOMKHO MEHATH KaK YIrOoJHO, a YHCJIO
BO3MOKHBHIX KOMIIOHEHTOB OYeHb BEJIHWKO, O ¥eM TOJBHKO 9YTO TOBOPH-
sock. Ilpocroe cTekI0, A3rOTOBIEHAOE U3 THCTHIX HHI'DEJHEHTOB , JOIK-
HO OHTHL GeCcOBEeTHHM, HO IOCKONbKY HCIONB3YEeMEId MeCOR BCErfa Co-
HepKHET TPHMECH jKejie3a, IBET CTeKJIa 00H4HO OHBaeT OyTHIIOUHO-
semensM. YTOGH H30aBUTHCA OT STOTO I[BETa, B pacmiaB Ko0aBIAIOT
arenTHn, u3mdecKu o0ecOBeUMBAIOMME CTEKIIO, JAMe BCETO CONH Map-
FAaHOA WIA MHIOBAKA. DHIO YCTaHOBIEHO, YTO CTEKJIO JJA TEINHII,
KOTOpOe B TeYeHWEe MHOTHX JIeT HOJBEPraercs CAILHOMY BO3JeHCTBHIO
CONHEYHKIX Jyd9ell, Jydrie feAaTh PO30BATO-THIOBEM, H3MEHSA COAep-
JKAHHO JKeNIe3a, IT0 COOTBETCTBYET o6ecuBeanaHmo, eCJIM IepBOHA-
YaJbHEA OBET CTEKJIA He OB HEATPAIH30BaH,

OKpacuTh CTERI0 MOYKHO IPU HOMOINE MHOKECTBA OKHCIOB METall-
0B, W COOTBETCTBYMOINUI BHOOP CTEKJIA M KPACAMEH NPUMECH IO3BO-
AseT monydmth mouyTm a1060i MuCauMbii oTTeHoK. llepeumcienmrie
HKe OKHCJH JHAlOT CHeXYIOIMme IBETA: OKMCIHE yHRejxe3a — 3eJeHEI,
KOPUYHEBHI, KPACHHIA; OKMCAH Men — Toay0oH, KpacHHA; OKHCH
Kobanbra — ToXy00#l; OKACH HAKEAA WIW ABYOKHCH MATHHUA — Iyp-
UYPHHIA B KaJHEBOM CTE€KJIe M KOPUIHEBHHE B HATPOBOM; OKHCH XPpO-
M3 — KeNTOBATO-3eMCHKI; OKACH YPaHA BHI3HBAET (UIIOOPECIEHI[HIO
B JaeT 3eJeHHI WM KeJATHH IBer, TBYOKHCh THTAHA — ;KEJITHH H
KopuareBu#. Oupeenennriii OTTEHOK 3aBUCHAT HE TOJBKO OT KOJIHIE-
CTBA KpPacAMmEro BemecTBa, HO M OT XapaKTepa CTeKJa WA YCAOBHUHA
miaasiaeHnsA. Beauxonenmsiit pyOGMHOBO-KDACHER IBET MOJXYYAIOT, JNO-
0aBJIAA K CTERITY TOHKO M3MeJhYeHHOE 30JI0TO; APYyTHe KpacAmue Be-
mecTBa, He ABNANIUECH OKKMCAMHE, MAIOT TaKMAE I(BeTa: CyabPum Kaj-
| MBS -— XeJTHI, CeleH — KPAaCHHH, coxu cepedbpa — ;KeITH, yrie-
PONl — JKeJTOBATO-KOPHUHEBHH K cepa — >KeTHH.

OGEYHO [7A WMHTANME JPATONEHHEIX KaMHEH MCIOIBL3YIOT niBa
BONA CTEKJA:
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1. Kpomrmacc, OKouzoe, mim OYyTHIIOUHOE, CTEKIO: KpeMHe3eM,
OKHCJH Kanusi WIM HATPUA ¥ HW3BECTh C OKMCHIO jhele3a H OKHUCHIO
HTAHA B KavecTse Kpacamupx mpumeceif. Jlas cralooKpamienHoro
nau GecIBeTHOrO MarepHaja HOKasaTelb DPEIOMIEHUsA 1,52—1,54,
a yjenpEHE Bec 2,53—2,57; eciam A1 OKPACKH n06aBHTh 6OJBIOE
KOJIWIeCTBO OKWMCH jKejiesa, TO T 3HaueHmA OyAyT HAMHOTO BEINE:
pokasaTens upemomienus 1,57—1,59, ymeabubiii Bec 2,66—2,75.

9. dapATrAace, WIH CBUHIOBOe CTEKIO: KpeMHe3eM (pambime jid
HOT'0 WCHOMb30BAIH TOMUEHEl KpeMeHb — (QUIUHT, OTCIOIa W HA3Ba-
H¥e CTeRJAa), OKHUCIB KAJuA HIU HATPUA, OKHCh CBUHIA. Y marepua-
7a, KOTOPHA OGHYHO NMPHMEHAKT AAA IOMeTLHBIX KaMmHeH, morasa-
TeJdb TPedOMIeHNAA KonebeTcs B mpefiesiax OT 1,58 mo 1,68, a yAean-
moiii Bec pasen 3,15—4,15. MosHO ¥3roTOBATH CBUHI{OBO® CTEKIO C
HU3KHOM ToKasaTeaeM mpeilomiaenus 1,02, yledbmbll Bec ero 6yner
2,70; B onTHKe TPAMEHACTCS FOPA3NI0 GoJiee MJIOTHOE CTERIO, HO CTERIO
5TOTO BHAA OUEHb MACKOe H, CJEOBATENbHO, HE FOJUTCA JIA YKpa-
menwit. Jas wMmmranun OGPUITHAATA MHOIJIA MCMOJNb3YIOT CBUHI0BOS
cTeKJIO Takoro cocraBa: 398,2% xpemmuesema, 53,3% OKHCH CBUHNA,
7,8% xap6omata Kamnma U HeGoabIIOE KOJIWIeCTBO APYTHX BEDIECTE.
90T COCTAB AeT BePXHMUIT mpeiel IPUBEIeHALX 3HAYeHNHA IOKa3aTelsd
IpeJOMIeHHA U yAeabHoro Beca. Taxoil MaTepmal UpeskAe HA3HIBAIL
CTPa30M; 5T0 HA3BaHME, KAK TOBOPAT, MPOU3ONLIO OT dammnmn Mose-
¢a llltpacepa, KOTOPHIA IePBEIM IPAMEHNI nojlo0HOoe CTeKRI0, HO ceid-

ac TepMEH yCTapedn.

Ha ocHoBe 9THX JBYX TPYIIl MOKHO H3TOTOBHUTH JAPYTHe TRHOH
CTeKNA, YACTHYHO HIIM IIOJHOCTBIO 3aMeHsAd BXOJAMEE B HEX KOMIO-
HeHTH. TaK, ecay 9acTb KPeMHe3eMa B KPOHINIAcCe 3aMEHNTH OKUCEI0
Gopa, moMyInTCA GOPOCHIMKATHOe CTEKIIO, & eCll JacTh KPeMHeseMa
3aMEHETH OKUCHIO Pocopa min dropa,— docdoproe min dropuctoe
crexno. KpoMe Toro, m3BecTb B KPOHIIACCE MOMKRHO 3aMEHUTH ORUCHIO
Gapusa WIA KUHKA ¥ MONYIUTH B Pe3yJbTaTe Gapuesoe MIHM IUHKOBOE
CTEKJNO0, A CHH B CBHHI[OBOM CTEKJe OKHCH CBHHI[A 3AMEHUTH ORHCLIO
Gapusa WIE THTAHA, HONYIATCA GapueBbli Win THTAHOBBI QIHHTIIACC.

BopoCHIAKATHOe CTEKIO WMeeT IOKa3aTelb UPEJOMICHHA OROIO
1,50 u yreabsHit Bec okoxo 2,36. [(ns THTAHOBOTO CTEKJIA BTH 3HATE-
wna pasms 1,47—1,49 @ 2,40—2,52, a AuA OHAJOBOTO CTeKIA —
1,44—1,46 m 2,07—2,15 c00TBETCTBEHHO. @uosneroBoe Oapuresoe
CTEKZIO, KOTOPOE B TOCHe/jHEe BPeMs CTANM M3TOTABIMBATL [ JMI-
TAIMH AMETHCTA, UMeeT IOKa3aTelpb IPeJOMJIeHIA 1,542 w ypexpuni
sec 2,80. :

Jlemepyo CTERIAHHYIO OYIRYTepPHIO NETANOT anfo |3 KpoHriacea,
an6o w3 QAmATIIacca ¢ IMOKasaTeJAMH NpPeTOMIeHAA 1,53—1,63.
JloGapKa CBEATA yBeJNIHBAET NPEIOMICHHE I JUCIEPCHIO, | STH KaM-
11, IOKA OHE HOBHE, 0YeHb KPACHBH, €CIM WX TPABANLHO OTPAUBTE,
MI0X0 JIAOIH TO, 9TO OHHM OUEHb MATKHE W IAPAnaioTcA JAAKe OKOHHBIM
crexsom. IIpn TpeHHH BO BpeMs HOCKHE OHE OHICTPO TEPSIOT CBOIO 1O
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JHUPOBKY; KPOMe TOT0, OHE IyBCTBUTEIHHH K BO3[6HCTBUIO CEPHHECTEIX
OKHCIIOB, COJAEGP:RAHIAXCA B AHIMHOK arMmoc(epe FOpPOAOB, H IODTOMY
CO BpeMeHEM UPHOGPETAT HEUPUIIANHLIE KODWIHEBHH OTTEHOK.
Tar war ofnumnoe crexiao (cTpas) me o0aamaeT JOCTATOUHO BEICOKHM
OpejoMIeHreM A1 TOTQ, 9To0H MOKHO OBJIO IOIYIUTH YIOBIETBO-
puTedbHEE Pe3YIHTATH NPA OPWINHAHTOBOH OrpaHKe, OCHOBaHHE
TaKuX KaMHed 4acTo HOKPHBAIOT CIOEM PTYTHOM aMalbraMH HWIH, KaK
9TO feJalH B CTADHX IOBEIHPHBIX M3JENHAX, B OHPABY BKIANHIBAIOT
donpry, drofH CBeT OTpaKAICA B KaMHe, a He YXOJHJ dUepe3 ero
OCHOBAHHE.

Mopne yrpamenns W3 WOIJEAbHLX KaMHeH C/lenaTh JerKo u je-
meso. Hamum orauBator B gopmy, H, CrefoBaTeabH0, OHE HE TPEOYIOT
OrpaHKm, a 1106a1 HeobXoaMMasn MOJIUPOBKA M3-3a HX OTHOCHTEILHOMR
MATKOCTH IIPOU3BOTHTCH OHICTPO.

OTanguTh EMATANHEA W3 CTEKIA OT JPATONEHHHX KaMBeHl coBceM
me TpyzAHO. I'opasfgo Goimee HM3KAA TBEPAOCTH HOSBOJAET JETKO pac-
mo3HaTh c1pa3. Jlmcmepcua cBera B cTeKie BEHINE AHCOEPCHH B JPAro-
TeHHKX KaMAAX, U OPY MCOHTAHNY CTeKJIAHHLX HOAEI0K HA pedpax-
TOMETpe eBa I MOKHO YBHJeTh OKpamenunyio reds L, o ckonpky Ta-
Kye KaMHY ABIAITCA H30TPONHEIMW, :0HE He O0IaMal0T AAXpPOH3MOM,
KOTODHI HabII0KAeTCA ¥ MHOTUX JIPArOMeHHLX KaMHeil, a X DOKa3a-
TeNW HPEIOMJEHHA W YAETLHHH Bec PefKO fake NpHOIH3NTENLHO
COBIIAJIAIOT C COOTBETCTBYION[UMH XapPaKTePUCTHKAMU HMHATHPYEMEIX
HAaTypaJbHEIX KaMHei.

T'pynunr crexna

Ilokaszarennb ¥ geabHbIA
OPeroOMIeHIA BEC

OauATrAaCC (CBHEIOBOE CTEKIO) 1
Hampnreso-xenesucroe CTERIO 1
Haubumesoe crexio 1
BopocmamkaTaoe CTOKIO

THTaHOBO-/KEIE3UCTOE CTERIIO 1
Ounanonoe cTexrno 1

Cregyer oTMeTnTh, 9TO TOKA3aTeIH LPEIOMICHHNA KPOHTIACCA
(KanBOHEBOr0 W KaJbIUEBO-YKENE3NUCTOr0) W (MIMHTIIACCA WACTHIHO

! Ecam n u n/ — mOKasaTeNm NPETOMICHNA CTDasa M TAKEIOTO CTOKIA pe-
dpaxroMeTpa COOTBETCTBGHHO, T0 LPH LOJHOM BEYTDeNHEM orpasikenun n=n’
sin i, Ife i — yroa mOXHOTO BHYTPEHHEro OTpasrenuA. Pasimmbie sHavenus guc-
LePCUN CBASAHH ypaBHEHHEM ‘il—" —- f—:— =2 cos idi, HecTm OTHOCHTONBHBE HC-

dn dn” s .o
UepeHd —~ W -7 PaBHH, 10 di=0 u kpaii HabmofaeMoro B pedpaxrorerpe ToM«

HOI'0 mOJA He ﬁyger OKRpaIcHHEIM,
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COBIANIAIOT, XOTA IIOKA3aTeNH HPEJIOMJIEHHA 1ePBOTO B HEJOM HHKE,
1o Gollee BHCOKHII yeabHbIA Be¢ QAUHTIIACCA TO3BOJAAET esomubod-
HO OOPEledUTH THO CTeRIal.

C TOUKH 3peHnA I0BEJUPOB COPT CTEKJIA, IMATHPYIOMEro KaMuM, UMeeT
CYINECTBOHHOE 3HAUCHHe.

Jna Toro 4rofn KAMHHA B OIIPaBe IO TBEPAOCTH HE OTIXIAINCH OT
HACTOAMAX, H3TOTABAMBAIT pA3IUIHble TUIOE CIOMKHLIX KaMmped.
T yGmer cocTOMT U3 ABYX PABHEIX BEILieCTB: BEPXHAA 9aCTh (KOPOHKA) —
U3 KBapOa WM APYroro AeIIeBOro MPHPOIHOTO MMHEPAIa, a OCHOBA-
Ade (DABUIBOH) — M3 OKpameHHOro crekna. (iegyer HmOMHATH, 9TO
BeCh CcBer, MOMAJAIONIMI HA BepIIEAHY KaMusd, JIOMKEH Iepecedb ma-
BHJILOH BOIHBE KOJETH, TOIZiA KaMeHb ¢ IIOBepXHOCTH OyfeT HMeTh
TOYHO TAKOH ;Ke IBEeT, KAK M €ro OCHOBAHNE; TONBKO IIAMAS depe3
KOPOHKY COOKY, MO;KHO 0OHAPY/RUTH, 4To oHa He oxpamena. Horza
HOIIEIRY, CKaykeM candmpa, XOTAT cAeaaTh 0olee mOXOKell HA mpH-
POIHEI KaMeHb, KOPOHKY BHPe3a0T M3 HACTOAMETro candupa, HO He-
HOCTATOYHO XOPOIIO OKPAMEHHOTO, ofecmeunmBasd HYKHHU OTTEHOK
OKDACKO# CTpasa, W3 KOTOPOr0 H3TOTABINMBAIOT HABHILOH Aybuera.
B macrosamee BpeMaA AyGeTH 4alle BCETO COCTOAT B3 TOHKOM MIaCTHH-
K¥ aJbMaHANHA, o0pasylomedl TaGau4Ky, ¥ OPUBAPEHHOTO K Hel na-
BHJBOHA U3 CTEKJA IBera pyOmma, candupa mrm usympyna. Iloxasa-
TeIh TPeNOMJIeHWA aXbMaHfuHa pasen o6rramo 1,79; mox MumKpocxo-
[IOM B HeM 9aCTO 3aMETHH XapPaKTePHbIe IePeceKanIiaecsa BRIOIeHNA B
BHJie UIJ, & B MeCTe COeJ[MHEHUs CO CTEKIOM BHJEH CJIOH Iy3HPHKOB.

as Tex caydaes, KOT[a HA TBEPAOCTh MPOBEPSETCS W OCHOBAHME
KaMHA, u306penn Tpuiiaer. IIpm sToM NaBMIBOH TOKe JEJIAIOT M3 Ha-
CTOAMEro KaMHsi, a HY/KHOTO IiBeTa To0MBaiOTCs, OKPAUINBAA TOHKYIO
IJIACTHHKY, CKPHTY0 B ompase. Kamuum, mampmmep canup W H3yM-
PY/IE, TOCPEACTBEHBOH OKDACKH MHOIJA Pa3pes3aior MO DKBATOPHAIb-
HOll II0CKOCTH (IJIOCKOCTH DPYHAWCTA) H BHYTPEHHIOW IOBEPXHOCTH
HOAUPYIOT; Kpacsdinee BeleCTBO 3aKPEIUAI0T IPH IOMOIM HEeMEeHTa,

OTOPHIM CHJEWBAIOT JBe YacTH KaMHA. B mHemaBHO mpescTaBiIeHHOM
CIOKHOM KaMHE TAaKOr0 THIA, IOJIYYNBINEM HA3BAHUE (CMAapUIIL»,
KODOHKA ¥ HMABWIHOH BHPE3AHH M3 €I1a00 OKPANIeHHOTO WIM HE3KO-
copTHOro Gepmiia WK N3yMpPYAR, a HeoOXofaMas I1y0HHa IBeTa DpH-
AaeTcs W3YMPYIHO-3eJEHHM IeMeHTOM N3 TBepfofi mactl. B Tak
mazuBaeMonm émeraude soudée (cmasHEOM H3YMpPYHe) KODOHKY H OC-
HOBaH@e .3 TOPHOTO Xpycrald COJHHAIT LPO3PATHHIM 3edeHBIM
T[EMeHTOM, ITOOH HMATHPOBATH MOMIMHHLIA H3YMPY/; MeCTa CoefunHe-
HOfl B TAKAX KAMHAX TeOeph 3aJelHBA0T, MO-BUAUMOMY, IyTeM CHe-
Ramna. B apyroit pasmosmazoctn, soudée sur spinelle (nafixe Ha mion-

L Yprarenm, HATEPECYIOMMECT CTERIOM M CIOCOBAMA ero DACIOSHABAHMT,
MOTYT o6parmThCA K Clenyiomeil cratbe: F. A. Bannister, A relation between
the ‘density andrefractive index of silicate glasses, with application to the de-
terrixig)iélatigﬁ of imitation gemstones, Mineralogical Magazine, 1929, vol. XXII,
p! - [l
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'Hexu), TOPHHI XpycTaxh 3aMeHSIOT CHHTeTHYECKo# mmnumenswo. Bee
' DOMOGHEE MMHUTAIMAA J6TKO PACHO3HATH, IOMECTHB KaMeHb B MAaCIo,
| 9T0 m03BOJAET Ges TPYAA PACCMOTPETh ero BHYTPEHHIOWN YacTh W yBH-
[eTh TMOBEPXHOCTH, Pa3feNdIoNde PA3Hbe DJEMEeHTH CJIOKHOTO KaM-
ms. CRiIeeHHEIe KAMHY MOTYT PacIacThCs Ha KYCKH, eC/IH HOTPY3UTh HX
B COOTBETCTBYIOM I PACTBOPHUTENb, HADPHMED B KHUAMYIO BOXLY, CIIEPT
mam  XaopodopM; OfHAKO CIEKMEECS KaMHH TAKMMH pacTeBopu-
' TeJdSIME He BHIABAATCHA. B mocaefpue rogH KOCTHAKEHEA B IPOU3BOJ-
'¢TBe CHHTETHUECKMX KaMHeil BRICOKOTO KadecTBA BHAYHTENHHO YMOHB-
MuIH HOTPeOHOCTh B CIOMKHHIX HKAMHAX. ‘

~ CrersionomofHee WACTH, O0CO0EHHO METAKPHA M AaMHHOINACT,
' [AI0T UHCTOE IPO3PAuYHoe BEmecTBO, OecIBeTHOe MM PA3HHIX TPHAT-
"HHIX OTTeHKOB. IIOCKOJBLKY MX jlerde OTinBAaTh B GOPMY, IeM CTEKIO,
peOpa Kammeif moayualorcsa ropasgo Gomee ocrprmu. Cmyrath BX ©
AParomeHHEIMA KAMHAMHY MIN Ja}Ke GO CTeKJIOM, ecId OHH 0e3 OmPaBH,
HEBO3MOJKHO, TAK Kak UX yHeAbHHI BeC HACTOJBKO MaX (IyTh BEIIIG
1,20), 94TO JOCTATOUHO HPOCTO B3ATH MX B PYKH, UTOOH OIpe/eSHTH
'ux mpupoay. Ecnm oun B ompase, HY:KHO OIPeJleJIATh MX HOKA3aTelb
OpeoMJeHAH, KOTODHE y HEX HIKe, 9eM Y JK060ro AparomeHHOTO
KaMHs, Ha KOTOPHI OHH mOXOKH 1o nBery. Hpome Toro, omm odenn
MATKHe — TBepAocTh EX 1o mKaie Mooca paBHa TOIBKO ~ 2,5, B, 00-
nafgag ropasgo MeHbImedl TemIONPOBOZHOCTHIO, YeM /IParonennse KaMm-
HO, OHE KAasKyTCSA TEIILIMY, €CJAH N0 HEX ROTPOHYTHCA.

Komeano, MOAfenEBATh HEOPO3PauHble CAMOIBETH, TaKHe, Kak
xannefon, 6uposa, Ja3ypur u HepHT, He TaK COOMA3HETENABHO, MO~
CKOJBKY CTOHMOCTh TOJIAHHBX KaMHEH CDABHATENBHO HEBEIUKa H
BO3MORHOCTh HOJNYIHTH JEHEIKHYI0 IPHOEAL COOTBETCTBEHHO OTrpa-
fAndena. TeM He MEHee 3TH CAMOIBETH MMEUTHPYIOT, I MOMKHO BCTpe-
THTH DOIeJKN. MoX0oBEHO araThl MMATHPYIOT HyTeM XWMHYECKOTO BhI-
pAIABAHEA JCHAPUTOB MEKIY CTeKIAHHHMEA Tacrunkamm. Onamo-
BHIe y0JeTH 0GKYHO COCTOAT W3 TOHKOIO KyCKa 6JaropofiHoro omara,
KOTOPHIf HAKJIEMBAIOT HA OCHOBAHWE ¥3 OOBKHOBEHHOIO OHAJIA WMIH
crekaa. OmanoBHIl TpPHUIIET MOKET ¥MMeTHh IOKPOB W3 FOPHOTO XPy-
crana. 3a OMpO3y BHIAT IATHHUCTHE Tondy0oil rosiur, GOpo-Kaib-
' MACBHE CHAEKAT, B AyOIer m3 XanmegoHa @ crexiaa. Heckombko mer
paszaj u3 Kurtas 3aBesid TIATEABHO H3TOTOBJICHHEE TPAMIETH C OK-
' paIICHHBIM KA[GUTOBEIM APOM, CO3JAKIAE BOEYATICHAE XOPOIINX
" 3eaeHHx KafomoHos. llocae cmermmannmoil TemnoBo#i obpaborkm cum-
_TeTHdeCKas INnuHe b OpmobperaeT 61eCK, HOZOOHLIE GaecKy JTyHHOTO
 xamas. [logmeapubiil jKeMIyT PACCMATPUBACTCA B INABE O jKEMUyTe.
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16
O6pasoBanme
U reorpaudeckoe pacmpoCTPaHEHHe
IparoleHHBIX KaMHen

B magase sToit RHMIH CRA3aHO, UTO KPACOTA — OMHO W3 TPEX IiIaB-
HHIX JIOCTOMHCTB COBOPIIEHHOTrO jparoneHnoro kamuda. UmMenno Kpaco-
Ty BCEIJ[a 3aMEYA0T NEPBOi, M, PA3yMeercs, ee MOKHO CIUTATH IJIaB-
HHIM U3 TPeX KA9ecTB, TAK KAaK Kpacora, o0yCHOBIEHHAS IBETOM HJH
NIPO3PAYHOCTHI0 KAMHA WK COYSTAHMEM DTHX CBOMCTB, HPUTATUBAET
B3TJSAM 9610BeKA K KAMHIO. JTH KadecTBa TECHO CBABAHBL CO CTPYKTY-
poil KaMHHA; CHeAOBATEIBHO, JAPATONEHHbEEe KaMHH (32 WCKIOUeHAEM
TAKHX, KAK omas m OWp3a, KOTOPH NEHATCHA KaK HO0JeJ0YHble KaM-
HI) TPeJICTABIAIT CODOM caMmble mpeKpacHhe 00pasHsl KPHCTANIOB,
Ha KaK@e TOJILKO cmocobHa mpupopa. Hambodee KpyuHHIEA WCTOYHHK
GOJNIBIINX KPACTAILIOB — DTO PABIUIHBIC UIGEPIHCCHHNE 20PHbBIE - NOPO-
Jbl, clrlaralon(ue 3eMHYI0 KOpPYy. JTH mopofsl o6pa3oBaIuch B Pe3ylb-
Tare KPUCTANINSAIMH PACHIABISHHON MarMbl, KOTOPAas MOJHUMAJIACH
¢ Goapmux TAYyOMH ¥ 3acTHBAJIA HA MOBEDXHOCTH 3eMAH mim Oiam3
Hee; IPH 9TOM MHTEpPBan TemMueparyp koxebaxcs or 950 mo 450°C.
IlpuMepoM TaKo#l KPHCTAMIABAUEM MOKET CIAYKUTH KPHCTAIIH3A-
M JaBH, W3IHBAKIMEHCH M3 ;KePJ BYJIKAHOB B HACTOAMEe BpeMsd.
Ho mockoapky jdaBa y TOBepPXHOCTH 3aCTHIBA@T OHCTPO, TOPOJIH B
OCHOBHOM OKa3HBAIOTCH TOHKO3EPHUCTHIMHA M HO3TOMY €/IBA JU MOTYT
GHITh HCTOYHHKOM KeJaHHoro AparcieHHoro Marepuana. Jleicrem-
TEXBHO, B OTMEJBHKX CAYIASAX JTaBA OCTHBAET HACTOIBKO OHICTPO, YTO
saTeephenaeT 0es KpuUCTA/IM3anud, o0pasysa HPHPOLHOE BYJIKaHHIe-
CKOg¢ CTeKI0 — obcumaman. Bodee BepOATHR HAXOIKM IPArOLEHHAIX
KaMpell B HM3BeP;KEHHHKX ITOPOJAX, CHOPMHPOBABIIMXCA HA GONBIIENX
TIy0uHEAaX B 3eMHOH Kope 1u0o B Bmje KPYNHBIX ITyOMHHEIX Macc,
nubo B BHAE BETBAIKUXCA ¥ UPAMOIHMHEHHHX KU (HaeK), OTXONANINX
OT DTHX MAacC IO TPeIMMHAM BO BMEINAIOMMX mopojax. B stmx yeae-
BUAX MarMa 3acTHBaeT MeJJIeHHee, TAK YT0 KPHCTANJ yCOeBAeT BEI-
pacTH 0 KPYOHEIX PasMepoB.

Boapmand wacTe MarMel, 3acTeBapmieil B Kope, 6Ju3ka mo cocra-
BY K caMOH pacmpoCTpPaHeHHON BYJKaHNYECKOH mopofe — 0asaib-
Ty. B ee XuM@YecKoM cocTaBe NPACYTCTBYIOT (B HOpAKe BBAYAMOCTI)
KpemneseM Si0O, — oxomno 50%, ramuosem Al,O;, orucau Kanbuus
CaO, marams MgO u xenesa (FeO m Fe,0,). Ilopogst ¢ takuM HE3KAM
cofepranmeM KpeMmueseMa (0 CPABHEHUIO C APYTUMH THIAMHA TOPHEX
1opoj) HaswBawTcA ocHoBHEIMU. HoTia HaUnHaeTCa KPUCTANIU3AnHA
TAKO# MarMbl, OEPBHM B BHAYUTEAbHOM KOINYECTBE BHIENSAETCA Mar-
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HesmannHEH oampun. CofepsRaHme KpeMmHe3eMa B HeM LOHWHEHO IO
CPaBHEHAIO C COfeP/KAHMEM KPeMHeseMa B MarMe B I(eJI0M; eCH Kpu-
CTAJLIBL OMUBUHA (MEPHOTA) COCTABIAIT GOIBIIYI0 YaCTh 00Pa3oBaB-
TIeiics IMOPOAE, KOTOPAs HA3HBAETCA COOTBETCTBEHHO HMEPUOTHTOM,
10 sTa mopojia Oyjer mo cocraBy yabrpaocHosuoil. Ilopomsr Takoro
THTIA BAMOIHAIOT aiMasonocusie TpyOxm IO:kmoit Adpurm; BMecTe ¢
ONWBUHOM BO3MOJKHA W KDHCTALIH3ALOA NHEPOOA — MarHe3HMalb-
HOTO Ipamara, Takixe 0eJHOTO KpeMHE3eMOM.

Kpumcranamsanusa w3 MarMbl yJABTPAOCHOBHHX HOPOJ IPHBOMUT
K TOMY, YTO OCTaJIBHAA 4YacTh pacmnasa oforamaercd KpeMHHEM;
obpasypomuecsa ma Oonee MO3THHX CTAZUAX TAKOTO IIPomecca Marma-
THYeCKHe HOPOJH HMMET 0olee KHCIH cocras (T. e. XapaKkTepuay-
oTcA 6oee BHCOKHM cofiep:ranmem Kpemuesema). Cofepsxanme Kpem-
He3eMa B paciviase nopmmiennoii Kuciorgoctr (70% mam Gomee) ra-
HOBO, 9TO GOABIIAA €r0 YaCTh KPHCTANIU3YETCA C BEIJEICGHHEM CBO-
foHOTO KpeMHe3eMa B BHAE KBADIIA, KAk, HampuMep, B rpamure *,
Hapany ¢ moswimenneM cofep:kanms KpeMmHe3eMa OyfieT TakKe BO3-
pacTaTh KOHOEHTPANNA PefKHX KOMIOHETOB — JIHTAA, Gepmiims,
fopa m T. f., He IPHAUMABMIOX YYAcTHA B HATAIBHLIX CTAAAX KpH-
CTAIN3aNVA. ¥BEIUINBACTCA TaKiKe KOHMEHTPANHA JETKOJeTy4ux
KOMIOHEHTOB — ¢)TOpa, XJiopa, BOAOPOJA; OHH HWrPAOT CYMECTBEH-
HYI0 POIb B IOHW/KEHNHA BA3KOCTH PacliaBa Ha Gojee MO3THUX CTAqH-~
fax, obecmeumsas GOABINYI0 CBOOOLY POCTA KPYHHHX KPHCTAILIOB.
IlosTOMy HA BAKIOYIUTETLHON CTANWA MATMATHYECKOH JATENIbHOCTH
TpomcXofuT 00pasoBaHme KPYNHOKPUCTALIMICCKAX NESMAMUMOGHE
mes, XapaKTePU3YOMUXCSI KPYOHHMEA KPHCTAIIAME KBapha, IoJje-
poro mmuara, caosl. Ilermarurosas cragusa ocobeHHO GIaTOIPUATHA
miaa o6pa3oBaHEA TAaKHX [PAarONMeHHHX KaMmued, Kar TypMmanms, Oe-
PHILI, TOIA3 H CHOAYMEH. SOHAJIHHO OKDANIeHHEIE KPHCTAJIL TYpPMa-
JAMHA, XapaKTePHBI® JIs HTOrO [PArONeHHOT0 KaMHA, MOKA3HBAIOT,
KaK MOTYT MEHATHCH YCJIOBHA BO BPEMA KPUCTANNHUIAIMNA, OCTABASACD,
OfHAKO0, BCe BpeMs OJAarONpPHATHEIME JJIS POCTA KPHCTAIIOB.

Jlo6ua AparomedntXx KaMrefl M3 TBepAHX HEBHIBETPEBX HOPOL
PeNKO BHTOfHA (WMCHIIOYEHHE COCTABISAIOT B3HAMOHHMTHE DPa3paGoTKH
aaMa30H0CHEX TpyGoK B IOmmoit Adpure, KoTopere GyZyT ONHCAHE B
ofiHOM ;3 cieayomux riaas). VIMeAHo 30eCh Mbl MOKeM yOequThCA eme
B OfHOM IIPEHMYINECTBE COBEPIIEHHOTO RPAaroleHHOro KaMHA — ero

1 BricrasaHHEe 37leCh IIpejicTaBieHmA OUeHbL ycTapeam. I'pammrmas marma,
coflepKaInas OKoxo 4—69% RO, KAK HOKA3alH¥ 3KCIePHMEHTH, IpeIcTaBliAeT
co00i caMBIil JerKOINIABKUII COCTAB M BHIILIABIAETCA NPH TeMmneparypax 600—
650°C. ITpeanonararT, 4T0 TPAHUTOHMAL BOSHEKAIT B 00NAcCTH KOHTHHEBTOB Ha
OTHOCHTeNLHG HOOOJLIION FIybmEe B pesyabrate H30HPaTeIbHOTO IAABICHHAN
OnyCKAm@XCA cofa TAy6oro MeraMopdu3OBAHHHIX mopoj (manamremes). OG-
nacTh 00pasoBaHmA 6a3albTOBHIX MOPOJ pAacmoyaraercA TaybiKe B MAHTHH. ¥ JIb-
TpabasuTH TaKiKe IPeJCTABIAITCI IIPOM3BONHBIMEU BepXHeil MamTHH. Pasnmuue
B HPOHMCXOKICEHHA O0YCIOBIAMBACT TeOXMMHYecKHe pasiamdnusa. I{pome Toro, cka-
spiBaeTcA E GOraTcTBO T'DAHMTHOH MArMu BOJO#E,— [Tpux, ped,
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croitkocta. Jlparomenurnrii MaTepuan, HaXOAACH B MOPOJie, ACHKTHEBALT
BMECTe C Heil BAMAHEE BHBETPUBAHUA W LHOITOMY MOKET OLITH Jerxo
BHIeJeH U3 BEBeTPEJOW MATKOH OCHOBHOU MacChl TOPHOM IODPOJH.
K ToMy e, KOTAa MOPOJA COBEPUIEHHO Pa3pyIIAEICH W ee COCTABHES
9aCTH YHOCATCA BOJOH, JPAarONeHHHI MarepHax BeiefcTsue OGoiee
BHCOKOH TBePAOCTH W GONBINEH IIIOTHOCTH OCTAETCH MPAKTHIECKH He-
TOBPERASHHUAM U HAKAIUIABAETCA B PYCIax JPEeBHUX HIH COBPEMEH-
HEIX PyubeB ® pek. Ha kaMuax MOKHO 00HAPY/RUTHL OKATAHHEE Kpasd,
IMepPOX0BATOCTh T'PaHEeil, 9T0 CBA3AHO ¢ NPOJOKHATENLHHM TpPEHAEM
0 COCONHUG YACTHIKU BO BpeMd IEepPeHOCA BOJHEIM IIOTOKOM.

BaskHBM HCTOIHUKOM JPaTONEHHOTO MAaTepHana ABJIAITCS TAKHO
BTOPHYHKE OTJIO/KeHNsA, KaK UecoR ¥ rpaemit. B mux mommo obmapy-
JKATHh HO TOABKO MUHEPANHl, OTJIOKUBINHECA B pe3yibTaTe PasMHEBA
TIePBHYHHX M3BEP/KEHHBIX HOPOXK, O IeM TOJIHKO 9TO PACCKA3HBAJIOCH,
HO TAK/Ke W MUHEPANH, HampuMep caodmp, pybun, IINWHENIb, IPAHe-
CeHHEE W3 MeTaMOPYUIECKUX HOPOX, ommchBaeMux Hmxe. U3 aumso-
BUs OOHEAIOT 3HAUMTENbHOEe KOTHIeCTBO aAMa30B, HO M, KPOME 3TOTO
IPATOIEHHOTO MAHEPANd, HA WPOLYKTHBHHI IpaBuil, BepoATHO, IpHA-
XOAHTCA OKOJO MOJOBUHEL 00Hiero o0beMa HOOLUHN APAroNeHHHX KaM-
Helt.

Ilecox m rpasuit npemcTaBaAlT ¢060il Pa3HOBUIHOCTA TaK HA3H-
BAeMHIX 0ca00YHNZ 2opHHL nOpod. 3THM TEePMHHOM HA3HIBAIOT BCE
nmopoAl, 00PA30BABINMECS B pe3ydblaTe BHIBETPHBAHUA MEePBEYHHEIX
mOpoJ, WX IEepeHoca W HePeoTHO:KeHusa BOXHEMEH morTokamu. (Ipy-
THM MPEMEPOM OCATOUIHEIX MOPOJ, ABNAIOTCA TTPHK U MIIUHACTHE CIaH-
IB, HO JIIA HAC OHHM HE ITPEiCTABAAIOT Goxpmoro mutepeca.) Hpome
HEPACTBOPEMOrO MATEPUANA, KOTODHI MEPEHOCHTCA BO B3BEHNIEHHOM
COCTOAHUN W OTKIAJEIBAETCA MEX3HHYECKH, B PacTBOpPe HAXONATCA H
PACTBOPUMEIE IPONYKTH PaspyIeHUd MOPOJ, KOTOpHe B Wrore, Kpu-
CTAILIA3YACh, OCAKAAIOTCA, 00pasya XHMMUECKHIA 0CajjoK, HalpaMep
IMOC ¥ HEeKOTOPHe BHAL W3BECTHAKA. Hakasg-To 9acTs HepacrBo-
PUMOTO MaTepHmasa MoKeT Ob'th HEPeOTIOKEeHA B Pe3ynbTaTe yRU3HE-

eATeIBHOCTH JKEBHX OPTAaHH3MOB: IPH POCTe KOPALIOB M 00pa3oBa-
HHH jKeMIyTa. .

C MarMaTuuecKoil MeATeIbHOCTHI0 CBA3AH eMe OfWH BAJKHEIH CIIO-
col obpasopammA Aparomennoro Marepmana. Horpga 6onpmas macca
pacmnaBieHHol MarMsl IepeMeNIaeTcsi BO BMENAIIUX OCAMOYHEIX
mOopojax 3eMHOHN KOPH, HOCHeJHAe Pa30TPEBAIOTCA H HPeTepIeBaloT
KOHMaKmMOosuii memamop@usm, TPH KOTOPOM GOIPMIAs BX YacTh HIH
BCe OHM MCUHTHEBAWT meperpucTamansanmio. Ocofenno monBeprKeHs
BTOMY mpomneccy msBecTHAKu. [lparomennble KaMuHm, obpasymouecs
B Ompoiecce MeTaMopduama, Takue, Kak pyouH M MOAHEJb, MOTYT MOJ-
HOCTHI0 COCTOATH M3 Marepiana, TPUCYTCTBOBABIIETO B IEePBUIHOH
mopope; pybmm mpepcraBaser cofoil KopyH[, ofpasoBaBmuiics n3
TIMHUCTHX TPHMEceil B UBBECTHSAKE; OKECH MATHWA, BXOMAMAA B COC-

- TaB muouHeau, 00pasyercd W3 MEePBHYHOTO [JOJOMHTA, HKaJbHHii-Mar-
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Hueporo Kapbonara. Hepenxo u3 mATPY3HBHOTO TENA BO BMEIA0OMNG
HOPOAH MPOHHMKAIT JeTyine KOMIOOHETH, yiacrsylomue B o0pasoBa-
HUH HOBEHIX MUHEDAJOB, HANPHMeD IIpm 00pa30BAHUU JANHUC-Ta3ypPH.
Jleryume KOMIOHETH MOTYT B3amMofieficTBOBAThH M C CAMUMA H3BED-
JROHHEBIMEA TOPOJaMd; IPH OTOM OJWBHH HepPeXOfdT B CePUEHTHH, 2 B
TpPeNUHAX H IYCTOTAX MOTYT OTJIAraThCsA TAKHE MATEPUAJEL, KaK TOM-
conut, omanx u arar. KouTaxTosmi Meramopduam 06srTHO ObIBaeT Jo-
KaJbHHM W OPHYPOYeH K HeGONLIIOMY DPOCTPAHCTBY BAOJIH KOHTAK-
TAa NHTPY3UBHOTO TeJa ¢ OKPY/KAIOIUMA TOPOaMHd, HO IPA HEKOTOPHIX
VCIOBHAX B PeBYJIbTATE PE2UOHAAbHO20 MemAaMopPHusma NepeKpucTal-
AA3AMAA OKPY/KANIIAX TOPOJ] NPOECXONAT HA T0opasfo GOJMBMUX IIO0-
mayax. Ilpomecc permoHajibHOTO MeraMoppuaMa IS HAC HE CTONB
CYIMecTBeH, KaK KOHTAKTOBHIA MeTaMOP(H3M, OTHAKO B OH MOKET CIO-
c0GCTBOBATH 00PA30BAHMIO TAKAX MAHEDPATOB, KAK HEPPHT, KUAHUT,
CTaBpPONHMT ¥ cwiuManuT. MHorme AparoneHHbIe MHUHEDAJEl MeTa-
MOP(IIECKOT0 IPONCXOMKIEHNS, TAK jKe KaK AParoneHHLe KaMHN nep-
BUYHO M3BEP/KEHHOTO TPOMCXOCHNs, AOOHBAIOT TTaBHEM 00pa3oM
73 BTODHYHHEIX TPABEIMTOB, B KOTOPHX OHA CKOHI[EHTPHPOBAHBIL.

Jlparonennse KAMHEH MOJB3YIOTCA TOCTATOYHO IAPOKAM PACIPOCT-
paHeHmeM !, OJ[HAKO TOJHKO B HEMHOTHX PafioHAX BO3MOMKHA HX CHC-
remarmieckas qo6srga. O moOnde B PA3IWIHHX CTPAHAX OMYyOMMKOBA-
HH OYeHb HOMOJHHe RAHAHE, MOITOMY MH MOMKeM HPHBeCTH 37ech
TONBKO cambie ofmue ceflernsa. Ilpm cmcreMaTusanam JAHHKIX € yde-
ToM o0mero of6bema AOOHYHE APAroNeHHHX KaMHed TOCHOACTBYIOHIe®
MONOKeHAe 3afMeT OCHOBHOM HOCTABHIAK aJIMa30B B CBABH C OTPOM-~
HOH Ba;KEOGTHIO 9TOTO KAMHA KaK B I0BEJIUPHOM Aele, TAK U B I POMBINI-
neER0CTA. IIOCKONBKY amMass J00HBAOT BO MHOTHX appHKAHCKAX
crpanax — Komro, Asmrome, I'ame, JOAP, Taunsanum, Creppa-Jleo-
He,— Ha K00 AQPUKE HPHXOLHTCH, BeposaTHO, Gomee 90% mMuposoR
moOKum pparomenHHX Kammedl. Ha Bropom wMecre, mo-BmgumMoMmy,
cromr I0skuan AMeprka, mocTapasOman ajaMass us Bpasmnun n lait-
amHl, a Tarxe naympyns n3 KomrymGun, Ho BO3MOIKHO, UTO BKIAJ A3dd
B MHAPOBYIO J0GHYY IPAKTHYECKH PaBeH BRJIANY M0KHOAMEPHKAHCKAX
crpan. Buierpsit pocr moGeranm aamaso B CCCP Bcrope Morxer BBHIA-
BHHYTh HA BelyIee MecTo A3MWI0.

Eciu mCRII09ATh aJMAa3Ll B PACCMATPMBATL MeHee IeHHbe KaMHH,
TO IepBOe MeCTO, BEPOATHO, OyAeT HpHHANIERaTh AZHH Gaarogapa
noGsrae py6muos u candupos B Bupme, Tannanme, ma ocrpose Illpa
Jauka (Ileitzion) m 8 Unnnn. llennocts AaTapa ¢ nobepesxssa banruii-
¢Koro Mops, m3 Pymugan u CAnying ompefesaeT mosunuio EBpomst;
mas J0sxH0fl AMEDHKH CTOMb Ke BHAUATENbHO pasHoobpasme 6pasminb-

L Cs. Sydney Hobart Ball (1879—1949), The Geologic and Geographio
Occurrence of Precious Stones, Economic Geology, 1922, vol. XVII, p. 575—
60t. H.-J. Schubnel, World map of gemstone deposits, The Journal of Gem-
mology, 1970, vol, 12, p. 14—17, .
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cxmx mparomennmx kammeil. B CesepHoit Amepmixe J00sBaercs MHO-
sReCTBO IOJEMOYHBIX KaMHeH u B HeGoablmoM KojdmiecTBe Goree mem-
grle KaMHH, BepoaTno, Haubojee 3HAYHTEABHYIO HOXI0 Ho0HYH B
[POIEHTHOM OTHONIeHMH COCTaBJsAeT Guprosa.

Hmke mepeumciieHsl APAaroleHHEE KaMHU, KOTODPHE A00HBAOTCA
B OCHOBHBIX cTpamax Mmpa. COHMCOK ef[Ba IM IpeTeHJyeT HA MAPOTY
0XBATa; OH COAEP/KUT Te MUHEDAIH, KOTOPHe XOTa OH H3pefKa Ha-
XOAMIH ¢GHIT, HO He BKJIIOYAST MUHEPAJH, H3 KOTOPEIX MOMKHO HHOTAA
NOJAY4HTh APATONEHHBIH MaTepHal.

PacnpocTpanesne AParoLEHHHIX KaMHeil B OCHOBHMBIX CTPaHAX MMpa

Espona u A3usa

BennkoGpuTaHEA: KBapr (TOPHBIA XPYCTaNb, MHIMYATHA KBApIL, KePHTOPM, aMe-
THCT), XanmemoH (arar), uoopur («6ay AmomE», CUHAA PABHOBHJHOCTH
¢mwoprra, BeTpeuawimascs B llepOmmumpe), TeMaTHr, AHTAapb, rarar

(DpaHENEA: HEPKOR, BAPHCIHUT, KBapH (TOPHHIH XPYCTaib, AMETHCT)

®PI: Tomas, TpaEar (aabMaH{WH, UEPOH), KOPYHEA (camdup), Xpaaonar, KBapR
(aMeTmer), Xadueos (XpH30mpas, arar), SUOUCHK, QaoO0pHT, AHTAPD

Hopeerus: Gepnii, momeBOR MINAT

Henanua: ®Bapi (AMeTHCT), TeMATHT, rarar .

Iiipefimapus: cden, Ksapy (TOPHHI XPycTamb, AHMYATHIA KBApIH)

CCCP: ammas, Oepmat (R3YMPYZ, aKBaMApHH), Xpu306epHiT (aseKCAH{PHT, TO-
nas), GeEAKuT, TYPMaNHH, IpaHAT (IPOCCYIAp, amapaswmr), 6mpiosa, KBApR
(ameTuer), XanmesnoH, XaGpagop, HepUT, NANNC-TA3YPh, obchmman, AHOL-
Ta3, TeMHMOPQHUT, CONHEUBHIH KaMeHb

KHP: Hepur, Ksapn (aMeTmcT, AHMIATHI KBapm), Xajmeqon (Kapmeox, arar)

Tajisamn: XadueaoH, HePpur

flnoHm:: Kpapi (TOPHEIH XpPyCIain, aMETHCT, POSOBHIA KBapW, AMMA, MIA3Ma),
JKazlenT

A¢rammeram: wopysy (pyOum), JAANAC-TA3YPb

HWpan: 6mpio3a .

Henms: anMas, Kopymy (candmp), xpusofepuin (mumodan), Gepmax (u3ymMpyn),
rpasar (albMAaHIMH), TYPMAJINH, KBAapK (TOPHLIE XpyCTais, aMeTHCT, PO30-
BHIl KBapl, aBAHTIOPHMH), XaJNefoH (arar), KHAHWT, SBKJIA3, COPICHTHH
(6oBemmT), amATUT, KOPJ@EDPHT, HOJeBOH mmar (AMAa30HWT), IUPKOH, DPO-
JOHAT

Maxncram: Gepuwan (mayMpyn), rpaHar (rpoceyusp), cepmerTmH (GopemmrT)

Tipn Jlamka: KopyHA (cangmp, PyOwH), XpE300epuAT (ATEKCAHAPHT), IUAHENL,
HUPKOH, TONA3, IpaHAT, OepmWid, TypMaiuH, cen, DYTWE, KOpAEepHT,
¢ubponnT, aEAANy3uT, AMONCHT, ANATHT, KBAPI (AMETHCT, KOMAYHIl raas),
101eBOf IMHaT (AYHHHI KaMeHb), KOPHEPYIAH

Dnpma: xopymd (pybms, candmp), MONHEdb, KAJeNT, NUPKOH, KBapl, Gepmwr,
XpU300ePUILI, TOTA3, XPABOINAT, CKATONWT, ANMATHT, PUOPONNT, TyPMaHH,

/ AHTAph (OWMPMUT), JSAMEC-TA3YDPh, AMONCHR, DHCTATHT, KHAHHT, mambypmr

Tannamy: wropynx (caungup, pyomm), NUPKOH

Kayuyuns: xopyHs (pyOu, camdup), HEPKOHE, KBaply (COPHLI XpycTads, aMe-
THCT)

Boermam: LupKOH

Vapomesma: amMas

Kanpvanartag: anMas, kopyas (cangmp)

Agpura
Amrmp, MapoKKo: XAaJINEeROH, CepIeHTUH
Eruper: Gepumi, xpusouaur, Supiosa
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Cseppa-Jleone, Iemmes: amMas, rpaHar (aEgpagur), KopyHR (DY6HH), IEDKOH

Tama, Beper CmomoBoit Hoctm: ammas

Hurepua: tomas

Ienrpanbroadpunancras Pecnybanka: anmas

amp: amMas, XalUenoH, JHOLTA3

Anroia: amMa3, KOPYHJ

Tanzanus: anmas, KOpyH[ (cangmp, py6un), rpanar (ajabpMaHIWH, OTEPOI), KBAPI]
(amermer), ¢eHAKHT, TYPMAINH, HOJNEBOH mmar (IYHHHI KaMeHb), 9BKIa3,
HOW3UT

JamOuna: xeapy (aMeTHCT), I'paHAT (IPOCCYAAD)

Magyasn: ®opymj (candup, pyoum)

Sumbabpe: anMas, Gepmaa (M3YMpYH, aKBAMADEH), XpusoGepmiI, TOmAs, TPAHAT
(zmpom), TypManmH, KBapl (aMeTUCT), XaJIeHOH, Heppur

Borcsama: anmas

I0OAP: anmas, rpamar (rpoccyisap, mupomn), Gepmma (M3yMpyn), KBapl (aMeTHCT,
PO30BHIH KBapH, KePHrOpPM, COKOJUHHIH Tja3, TUTPOBHIH Iaas), HHCTATAT

Jlecoro: ammas

Hamubna: anmaz, Oepuam, TYPMAIuH, TOIa3, KBapH (aMeTmcT, PO30BHIH KBapIn),
XaJHeloH (XPHU30Ipas, IeJHOTPOH), KODAHEPHT, Ja3ypuT

Magarackap: RopyHy (py6um, camndup), 6epumiur, rpanar (QIbMAHIUH, CIIECCAPTHH),
TONa3, TYPMAJIRH, UINUHENHh, XPW300epmii, COOAYMeH (KYHIWT), KBapIy
(ropHHIt XpycTands, aMeTHCT, PO30BHIT KBaPI), XAJINEH0H, KOPAUEPHT, OIS~
BOH mmar (IyHHHI KaMeHb, aMa30HHT), OUPKOH, KOPDHeDYOUH, CKAIIOIUT,
maubypur, raMO0eprur, POAMIUT

Anepura

Hamapa: xpmsonmr, TypMalmH, amardr, Ompioda, KBapr (aMCTHCT), XaJIieloH
(arar), momemoil mmar (mabpapop)

Hreodaymnrenn: mabpamop

CIIA: anmas, xopympg (caugmp), Ompiosa, TYpManmH, OmAT, XAuUenod (arart),
Gepuii, moNeBOM mMmar (AMA30HAT, CONHEYHHH KaMEHB), JAIMC-TA3YDPb,
Hed)puT, POROHHT, TOMA3, CIONYMeH (KYHUWUT, THIGHUT), IIOIYLI(AT, [(UO~
KHAT, BapHCIHT, JIOMODPTLEPHT

Mexcunxa: onanm, rpaHar, KBapn (aMeTHCT, TOPHHIH XPYCTalIb)

I'satemana: xageur

Temgypac: omanm

Hoaymbusa: Gepuan (u3ympyn), Kopysn (pyOumH, candmp), rpanar (Owpom, rpoc-
CYIAp, CIeCCApTHH), TONA3, XPH300epmiI, TYPMAJmH, KBapm . (aMeTHCT,
TOpHHIT XpycTalnsh, OUTPHH), XAINEOH (araT), AHTAAY3NAT, HBRIA3, HeQpHT,
$ieHAKUT, CRAmMONWT, OpaswIAAHUT

Aprearuma: rpanmar (umpon), Gepmi, KBapn (PO3OBHIL KBapn), XaumnefoH (arar),
POOXPO3HUT ;

Ypyreaii: KBapm (aMeTHCT), XaJNemoA (KApHEOX, arar)

Ascmpasus: amMas, xopynx (campup, pyOum), omam, Gepman (A3yMpYH, axBa-
MaprH), IUPKOH, IIHMHENb, TOHA3, TpaHaT (IHPOI, CIECCAPTHH), KBapIj
(ameTucT), XanmefoM (arar, XpmUsompas, smMa), GHpO3a, XPH30IUT, TypPMa~
Bi4%1:

Hosan Beaandua: medpmr, omam, XanuegoH, cepmeHETmH (60BeHHT)
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17
Butaeincrue
KaMHA

OGHuai MCIONH30BATH APATONEHHEe KaMHE JJIA YHPAMeHnd,
IPEYMHOKEHAA GIaT0COCTOANMA W DPAJAHEA 61eCKa TOPIKeCTBEHHLIM
o0psijlaM BOCXOJHUT B [IAJEKOMY HPOILIOMY. Tax ;xe Kak u ceiiiac, B
Te BpeMeHA JPATONMeHHOCTH HEHMIACH IPEe3BHYAANO BEICOKO; KOpOIH
§ Apyrae BIACTHTENH KONWIN [PAroNeHHHe KaMHE HE TOIBKO LA
TOTO, YTOGH HAZeBATh UX B TOXTBEPIJICHAE COOCTBEHHOTO MOIyUIeCTBa,
HO W Ui IOMOIHeHHS COKPOBHINAME KA3HH, JJIA HMOKPHITUA U3/eP-
JKeK TIPABJCHESA W 00ecIedeHWsI BOGHHEX Pecypcos. Iockoabry Apa-
TOIEHHOCTH [OJATOBETHHI ¥ 3aHMMAIT MAJI0 MeCTa, He YAWBUTEIbHO,
YTO OHE C [PEBHEX BpeMen mcmoibp3oBamuch B [lamecrume, Kyfa 3a-
BO3WINCH B ocHoBHOM m3 Tmpa, Tar Kak B camoii Ilanecrmee gparo-
IeHHEIX KaMHefl He K0OLBAIOCH.

W3 Bu6aum mssectmo, uTo Hamepcumk IlepBocBAIMEHHWEKA, B KO-
TopoM OH ormpasisaa Gorocayskenme Merose, Obul YKpAIieH AOpOru-
M kamusamu. Keratd, caMo Ha3BaHUe (HAIEPCHHUKY HECKOABKO HETOU-
Hoe, TAK KaK MBl BOCHPUHEMAeM €ro B 3HAYCHHHA YaCTA BOOPYIKEHUA,
KOTOpad /0 BIOXH OTHECTPENBHOTO OPYIKEA CIYWIA JUIA 3allAThL
Teia BO BpeMA Outsi; B DHOIMHU jKe CI0OBO «HAIEPCHUK» O3HAYAET
obpsigopsiit mpemmer. OH mpeieTaBAAL COGOH MOTOTHAHYIO CyMYy, B
KOTOpPO#l HAXOQHWIUCHh TANHCTBEHHbIO Ypaum n TymuM, ¢ Ipeil TOMOIIBIO
IlepBoCBAMEHINK PA3HACHAL MOBEICHIA Verosn, racawomuecs Hes-
Huii ma 6aaro gereit Mspamnessix. Cyma ObIa yKpameHa JApParoleHHb-
M7 KaMHESMI, BCETo UX ObULO ABEHANNATH, BEPOSITHO IJIOCKNUX 1 OBANb-
HBIX, TOMEMEHHEX B GMINTPARIEE 300THe OMPABH; HA KAMHIX OHLIH
BHITDABHPOBAHE HA3BAHUA J[BeHamnatn Konen V3pamresbx. Hpa-~
TOleHHbe KAMHN HanepcHnka onmcansl B bubamm *:

Viexom, raasa 28:

17, Il BCTaBH B HEPO OTMPABICHABIC KAMAR B 4eTLIPe prja. Psagom: pybum,
Toma3, W3YMPYJ — STC TePBHIU DAL,
\ 18. Bropoil pAx: RKapOyHRYI, capdup ¥ anMas.

19. Tperuii pam: AXOHT, arar W aMeTHCT.

20. YerpepTHil PAM: XPH30JIUT, OHHKC U ACHHC. B 30710THIX THe3/[aX FOJKHL
OLITH BCTABJIEHE OHM.

91. Cpx KaMeeld JOMKHO OHTH [BEHAANAThH, U0 WHCAY CHHOB H3pauaesux,
[0 MMeHAM UX; Ha KQIKIOM, KaK Ha IeYATH, JOMKHO OHTh BHPE3aHO IO O[HOMY
UMeHH W3 4NCJIA JBeHAJUATH KOJeH,

i B opmrmHaje IpHBefieH TEKCT amraniickoro nepepona Bmbiawn, mpwHEATOTO
ANIIIKAHECKOIl IepKOBLIO ¥ U3TAHHOILO B 1611 r.; XaMHZ mepeYUCHeHEl TAM B He-
CKOJILKO MHOMH ITOCHeT0OBATeIbHOCTH. B PYCCKOM IePeBOJe NUTHPYETCA KAHOHHIEC«
KEfl BapWaHT UPABOCIABHOIO TEKCTA CBAMEBHOr0 THcaHusd,— [Ipum, nepes,
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TloMumo 3TOrO OmmCAHMA (APEBHEEBPEHCKMI OPATMHAN OTHOCHTCH
npubansutensno kK 1500 rogy o H. 3.), 10 HaMero BPEMEHH JIOIIIO ele
wersipe: B CenmTyarmmre, TpPedecKoM mepesoje bubamm, cgemanmo
B Asexcaufipnu B mepsoit noxosune 111 8. gou. »., B Byaprare, naTn-
ckom mepesopie, cpenapaoM Ceateim Wepommmom * NpEOAHBHTEABHO
B 400 rogy H. 5., uB ABYX kaurax Mocuda daasus *: B KHHTE «Myneir-
CKIe BOWHbY, HANMCAHHON HA J[PEBHEEBDEHCKOM sI3BIKE OKOIO0 79 To-
ma H. 3., BCKope mociie paspymenus Vepycanmma, ¥ 3aTeM Oepese-
AemHOll Ha rpedeckui sswk, m B Kpmre «Mynmeiickme ApPeBHOCTH,
HANMCAHHOA HA TpeYecKoM, BepoATHO, B 93 rogy H. 3.

Ilepeuens siparomeHHHX KaMHell W ommcanne MX PaCHOJOKEHUA
Ha HaUepPCHHKe NPHBORATCA B HIDKecaepylomed taliaume, COIIacHOo
‘ONUCAHMAM B TATH BHINENEPEUMCICHHHX HCTOYHAKAX, TpATeM NPHA
mepesojie MOCTEIHWX UeTHIPeX HCTOYHHKOB HA AHTIMACKUE AWK
HCIIOJIH30BAHE DKBUBAJEGHTHbIE BHAUCHHA: '

Jiparonennpie KaMuu nanepchnka IleppocBANICHANKA

Ilepewii pad
Anrauiickuit mepeBog Capn Tonaa ‘KapGymryx
Cenryarusra Capn Tonas HNaympyz
Byasrara Capg Tonas Wayupyx
«Aypeiickne BOMHE Capn Tounas NaympyAa
«ygelickue JpeBHOCTHY CappoEnke  Tomaz - Usympya
Bmopoii pad
Anarnniicknii mepesof Waympyn Candup Anmaa
Cenrtyaruara HapGyexyn Candup fAecunc (AmMa)
Byasrara Kap6ymryn  Camdup fenne
«yneiickne BOMHBIY Kap6yaxyn  flcmoue Cangup -
«ypeiickue JpeBHOCTHY Kap6yaxyx Slemume Cangup
Tpemuii pad
Anraniickait mepeBof Jluryp Arar Ametucr
Cenryarunra Jluryp Arar AMerHCT
Byaprarta Jluryp Arar Axeruct
«yneiickue BOHHE Arar AmeTncr Jluryp
«Ayaeiickie J{peBHOCTI Jluryp Axerucr Arar
Yemsepmuii pad
Anrnuitcknii mepeBoj Bepuax Omnnrc fHenmo
Cenryarnara X puzoanr Bepunn Onumxe
Byasrara Xpusoanr OHHBKC Bepnax
«ypeiickie BoitHBY Omnxe Bepnax Xpusoanur
«ypeiickne [peBHOCTH) Xpusonar Oanke Bepuaa

Ipupenennoe mmsKe ommcanue u3 Kumrm «Mynefickue Boiinb) AB-
aAercs MeHee TOYHBIM IO CPaBHEHHIO ¢ OIMCAHHAMH B JPYIHX HCTOY-

! Eusebius Hieronymus (‘Iepévouog), 340—430 rr. m, o,
% Flavius Josephus, 37—101 (?) rr. H. 3.
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HiUKaX, HO DAHbNe CYATAAH, UTO HOPSAXOK PACHONOKEHHA KaMHOR
B TEKCT® COOTBETCTBYET MX PACIOJO)KeHHI0 Ha HANOPCHUKE:

«!1 Ha pyroi cTOpPOHe YKpemseHo GhI0 [BeHAANATL KaMHeil, M0 TPA B PAX,
BCOTO UeTHpe pAja: capn, TOHa3, M3YMpPYA, KapGyEKym, siemue, caundmp, arar,
aMeTHCT, JATYp, OHUKC, Oepmit, xpusonnt» (Kamra V, raasa 5, dacte 7).

Ecam me ofpamarh BHAMAHHA Ha HOPAJOK PACIONOKEHNA KaM-
Heil, TO MOJKHO B3aMeTHTH, UTO B PasHEX BapHaHTaX Bubamm ymomu-
HAOTCA OJAMHAKOBHIC BHH JPATONEHHHX KaMHe#, HO ecTb W JiBa HC-
KIIOUeHTA: B aHTANicKkoM mepesone 1611 r. mosBiaerca amMas BMECTO
XPH30JUTA, YIOOMAHYTOIO B APYIEX BapmanTax, a B «Myneiickux
JPeBHOCTAX» BMECTO CapAa mosABisgerca capponmkc. flcHo, wro amMas
B aH[JIARCKOM BapHAHTe — 3TO COBCEeM He TOT KaMeHb, KOTODHIA MH
3HAEM IO 9THM HaWMEHOBAHHEM CeTOfHA, MOCKOJBKY B TO BpeMA Ha
a;J1Mase M3-32 eT'o TBePHOCTH G0 GH 09eHb TPYAHO BHPE3aTh Ha3BAHNS
ofHOro W3 Kojen V3pamieBsix; KpoMe BCero IpoYero, ajaMashl IIOJ-
XOJIAMEro JIA HalleDCHHKA pa3Mepa BCTpeYAlOTCA IPEsBHYARHO pef-
KO, 1 BOOOIe COMHHTEJIbHO, YTOOH TaKoi anMas GBI H3BECTOH HAMHO-
ro pampme 1000 roja H. 5. B T0 sxe Bpemsa HasBaHHe «CapOHHKCH
MOKReT GHTH BIOJHE NMPABHJIBHBIM, €CIHE KaMeHb OBLI MONOCIATHIM, H
[103TOMY MO;KeT PaccMaTpPHBATBCA KAk OFHO M3 HA3BAHUE capaa.

He cuexyeT yIMBIATHCA HENOTHOMY COBNAJICHHI0 B Ha3BAHHAX
M B DOPSAKE DACIOJNOKEHHA JPATOMEHHHIX KaMHEd B PasiAYHEIX Ba-
puanTax Bubamm. Ecim BCOOMHATH, UTO 70 H300GpETEHHA HEIATHOTO
cramKa, a TeM ollee J[0 MEXaHHIECKOTo crocoba pasMHOMEHHA DY-
KOINCeH BCe M3[aHMsA KPOIOTIABO HEePeNNCHBAIACH BPYIHYIO, TO MOMK-
HO CYHTATh COOTBETCTBHE IepeBofoB jocrarouHo xopomuM. Cuexyer
TAK/Ke IIOMHOTH, UTO [PEBHME BOCTOUHHIC TEKCTHl YATAIOT CIIPABA HA-
7€BO, TO eCTh B MPOTHBOMOIOKHOM HAIPABICHAH IO CPABHEHHIO C 3a-
HaXHLIMA TeKCTaMd, ¥ PA3JIHIde B PACHOOJIOKEHAA APAroIeHHHX KaM-
Heil TpeThero pPAfa B ABYX ONMCAHMAX, mpmAagresxamux Mocmdy
(;1apmi0, MO0 BO3HMKHYTH MMEHHO Io bToif mpmimme. BosmoxkHo
H [pyroe o6bACHeHHe PA3HOYTEHMH B PasHHIX BAPHAHTAaX, €CJM CYH-
TaTh, 9TO OHH OTHOCATCA HE K OJHOMY M ToMy ke mpeamery. Vcropms
TTacHT, 9TO {0 OKOHYaTenpHoro paspymenus B 70 roxy H. o. Hepy-
caqmM He pas HOABEPrajcs ecTokmM maberaM, M Takas GecmenHast
I naBecTHAA Belb, KAK HANEPCHUK, eClIH OH HEe ORI HAf@KHO CIpPA-
TaH, He MOFIA He cTaTh AoOneil 3apoeBarenei. Hemam oaro peficTBm-
TeIpHO OPOM3ONLI0, TO HATEPCHEK JOIUKHEL OBLIM 3aMEHUTH ADYTHM,
IOCKOJIBKY OH ABIAETCH HEOTHEMIEeMOHR IPUHAIEKHEOCTHI0 Hy[eHCKAX
PeNUrmo3HLHX TePeMOHHUil; O HAK0 HPAKTHIECKH HEBO3MOKHO [IOKa-
3aTh, 4TO IIPH MATOTOBICHAN HOBOTO HAIGPCHAKA OBIIM MCHONB30BAHH
ToUHo TaKme K¢ KAMHHE, Kak Ha uoxmmeHHoM Hamepcuuke. IIpex-
TOIOsKEHHe O TOM, YTO MOTJia OBITH CAETAaHA TaKad 3aMeHA, IOTBePIK-
maerca m TeM (JaKTOM, YTO B Pa3HBHIX BapHaHTax buoanun ynommaa-
I0TCH pasHble KaMHN, CJIY/REBIING BACTEKKAMH CBAMEHHOIO Ofied-
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HEA — 3QoFa (KAMHH, ONPABIEHHKLE® B 30J0TO, PAcHONATaluch HA
onICYbAX ddoja, a HANEPCHER HPUKPOIIIAICA MOMOTHAHHIMH JeH-"
TAMH K BTHM «OyTOBAIaM»). B amramiickomM BapmamTe aTd KaMH@
HA3BIBAOTCA OHMKCAMHE.

Mcxom, raasa 28:

9. 11 BosbMu [Ba KAMHA OHHKCA U BHPESKh HA HAX MMEHA CHHOB M3paumieBrixs
40. HlecTs mMeH WX HA OFHOM KaMHe, H INECTh HMEH OCTAJRHEX HA JPYTOM
KaMHe, IO NOPHAAKRY DPOMICHHES HX,

Hexog, raasa 39:

6. U obgenanm OBM KaMHN OHEKCOBHES, BCTABMAB WX B BOIOTHE IHE3{A I BHpo«
33B Ha HEX OMeHA CLIHOB l3pamieBHX, KaK BHIPe3HBAOT HA IIGYATH.

7. V1 DonOKAA OH HX HA HapaMHHUKM 2(0fa, B MAMATH CHHOB M3paumieBHX,
Kak moBexex I'ocmogs Momcero,

Ilo Cenryarmare, T ABa KaMHA — H3yMpyxs, a Wocmdp Dia-
BOif HA3HIBaeT UX cappoHuKcamu. IlocKoasKy oTH nBa BEEAa RKaMHeit
0UeHb De3KO OTIMIAIOTCA IO IBETY, DTO HABEPHAKA NOKHH OBLIH
ObITH pa3HHIE KAMHY.

B pmpenmm Wesexnuna, mo-BHAIMOMY, LOIPA3yMEBAIOTCA KaM-
HH HANepCHUKA, KOIJa ONWCHIBAaeTcsA BeamKojemue Tmpckoro maps,
TMOCKOIBKY BCe [IeBATh YIOMSHYTHX HA3BAHWI KaMHel MOKHO 06HA-
PY:RUTh B ONHCAHWE HANGPCHHKA, XOTA M B APYroM HOpAJKE.

Heserunnp, rmasa 28:

13. T naxonmncs B Efene, B caxy BoxnmeM; TBOR ofeskIH Ohiin yKpamensr -
BCARIME [ParONEeHEHME HKaMHAME: pyOHH, TOUA3 ¥ aaMa3, XPH3OANT, OHUKO
u scnuc, canfup, KapOyHKYX W H3YMPYI,; H 30I0TO..,

B Byasrare Tax;ke IDPHBORATCA HA3BAHWUA NEBATH KaMHeR, Toxb-
KO BMECTO ajiMa3a YHOOMHMHAETCA XPUBOIHT M KAMHH HEPETHCIAIOTCSH
B APYIoM LOpsiiKe: Capji, TOIA3, ACINC, XPH3OJHT, OHUKC, GepmiLr,
candup, Kapbynryx, nzympya. B To :xe Bpema B Cenryarmmre ymo-
MUHAOTCS BCe JIBCHA/NATH KaMHell HaIePCHUKA BMeCTe C [parofeH-
HLIME MeTAllJaMd OIpaB; B 00enmX KHHTAX OHH NMEPEYHCIeHH B OfIOM
¥ TOM jKe TOpPAJKe: Capf, Tomas, M3yMPYA, KapOyHKy, campmp, sc-
muc,. cepebpo, 30J0TO, JHTYD, arar, aMeTHCT, XPU30JIHT, OCPHILI,
OHHEKC. o~

Taxmm o6pasom, B anramiickoM BapuarTe 1 Byabrate mponymemst
Ha3BaHHA TPeX KaMHe#l TPeThero pAfa: IATYP», «araTh W «AMEeTHCT»,
YT0 UPOH30LII0, BEPOATHO, OPH HEpemmCcKe.

Eme ommn naGop us pgBeHajuaTd KaMHEH yHOMEAHAeTcA IPH ONI-
canunm crex HeGecmoro Mepycamnma. 3T KaMAR 0TIRIAOTCS OT KaM-
Hell, yKpaIaBmINX HANEPCHAK IepPBOCBAMEHANKA: BECH IOSBIAIOT=
CA BMECTO anMmasa, KapOyHKysia, JHTypa, arata @ OHMKCA XpH-
30JIAT, XaJME/0H, CAaDHOHUKC, XPH300pa3 W MAKHH( (CHALUAT),



47. Bubaeiickue ramnu 223

Anoranuncuc (Orrposesme HMoamma Borocaosa), raasa 212

19. OcHoBamEWA cTeHH TOpOja OWIW YHpaIleHH BCAKAMA JParOUeHHLIME
RAMHSAME: OCHOBAHNe HepBOe ACIHC, BTOpoe candmp, TpeThbe XAMKHIOH, deTBep=
TO€ CcMapary. :

20. TInToe capmoHuKe, IMeCTOe CaPIOINK, CebM0e XPUIONAT, BOCEMOS BIPILILE,
JeBATO® TOLA3, HecATO® XPHU3ONMPAc, OFMEHAANATOP THALMAT, [BEHA/NATES
aMeTHCT,

21. A pmBemapHaTh BOPOT = ABEHAANATH JKEMIYKUH! KK[He BOpOTA ObLTH
p3 OJHOMN KeMTY;KUHEL. ¥ INLA TOPOJA — THCTOE 30J0T0, KaK MPO3PATHOE CTEKIIO,

X oTa mOYTH BGEe KaMHEH, YIOMAHyTHe B BuHOIAE, HOCAT Ha3BAHNA,
KOTODELE YIOTPeGIAIOTCS W B HAIIe BPeMs, U3 DTOTO BOBCE HE CIeAyeT,
4TO TaM HMEIOTCA B BHAY MWHEDAJH, COOTBEICTBYION[He STHM Ha3Ba-
HUAM CerogHsa, W oYeBHAHO, YTO BO MHOTHX CIydYasx Has3BaHUe Iepe-
XOAWIO0 OT OfTHOTO BUJA KaMHS K APYTOMy, COBEDIIEHHO HEMOXOKeMY
ma mero. Jlo Toro Kak GHUI paspaGoTaH MeTof OTPAHKA KaMHed, mM
HOpOCTO TMPHKABAJIE NPEMATHBHY (OpPMY U HOJHPOBAIH; KaMHHO TOr-
fa TeHHIECh 3a MBET W QAKTypy, a HE 3a MPO3PATHOCTH; NParomeH-
HHMZ B T BPeMeHa CUMTANWCH COBCeM Apyrme kamud. [locKoiabKy Ha-
nepcEEK IlepBocBAMEHHAKA, 3aXBATCHHHIA DPEMISHAME IOCTe pas-
pymenus Mepycannma, mcues, a B Jerengax (GuUrypupyor asa fpy-
rox HaGopa Kammeif, TO MEl IOUTH He pacmoiaraeM AaHHBIME A
TOKA3aTeIbCTBA TOKECCTBOHHOCTH KaMmHell ¢ pas3HbMA HAa3BaHHAMH.
Bo3M0)KHO, WTO KII0OIOM K pasrajke B HEKOTOPHX CIyYIasgX MOKeT
CIy’KATH KODeHb COOTBETCTBYIOMETo CI0BA Ha APEBHEEBPEHCKOM S3H-
ke. J[pyTHME CIOBaMHZ, MOCTATOYHO YBEPEHHO MBI MOMKEM YTBeD:KIATh
TOIBKO TO, 9TO capH, M3YMpyA u caudup Ha Hamepchumke Ilepsocssa-
[IOHHMKA OHIM KaMHAMHO KPACHOTO, 3eJI€HOr'0 H CHHero I(Bera COOT-
BeTCTBERHO. UT0GH BHIACHATL 3HAYOHHWE PA3IMYHbGIX HaspaHmil, Heob-
X0MUMO OOpaTHTHCA K aBTOPaM OLNCANMA MHUHEpajoB TOd BIOXH.
HawuGosee mpesHeii m3 pomeqmux 10 HAC paboT ABIACTCA KHATA
0 RaMHAX, HAINCAHHAad Ha IpedecKoM f3pKe TeodpacToM !, yMepuimM
He3afodro JI0 TOro, Kak OblI Hadar rpevdeckuil mepesos Bmbamm —
Cenryarmara. HamGouee oGumpHoil paGorofl Ha JATHHM ObLT Tpak-
tat «EcrecrBenmas meropusy ilamuma Crapmero, Bumlefmind B
77 rogy H. 9.

Bce masBaHmA KaMmell, IpuBejeHHEE B aHIVIHNHACKOM ILEpeBoje
1611 r., B3.ITH W3 IePeBEJEHHOI0 Ha JATHHbL TPEIECKOr0 OPUTMHAJIA,
DOCKOJIBKY MOJXOMsNiAe AHTIHACKEEe 3HAUEHHA OTCyTcTBoBaad. I'pe-
YecKme W JATHHCKHEG (DOPMH Ha3BaHUi MEHEPANOB BeCchMa GIW3RM;
HCKJIOYeHIeM ABIACTCA CIOBO (KAPOYHKRYI», KOTOPOe IIPOUCXONAT
OT yMeHBIIATeNbHOR QOpPMH JaTHHCKOro carbo (mckpa); paBHO3HAU-

! Qedppaotog (6OsHeCTBEHHBLA 0PATOP), YICHUR U JNHTePATYPHHIH UpeeMHUK
Apucroresig, ymep B 287 rogy j0 H. 3. B Boapacte 85 meT (Ho APYrAM JAHHEIM,
B Boapacte 107 mer). De Lapidibus, magamo co secTymieHneM, B mepeBoje A ¢ KoM=
senTapuama [, E, 9fuxoasa, Oxrcdopn, 1965, i
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Hoe rpedeckoe cioso — &vOpaf. Ilockoabry B IPeBHOCTA KaMHK
B OCHOBHOM pAa3IMYaJHCh 1O IBETYy W B MEHBIIEH CTENOHN IO TBep-
JTOCTH, YacTO TOJ OHEM H TeM jKe Ha3BaHHeM IO/Pa3yMeBalHCh KaM-
HE, OTHOCAMHEECS K Pa3IMYHEIM MEHEDAJBHHIM BAZAM; B TO jKe BpeMsa
'KaMHH, SBIAKIMHECS pPa3HOBUAHOCTAME OJHOI0 MHHEpajza, CUATa-
nmch pasHeME. HexoTophle HasBaHHA KaMEed, 0YeBHJHO, COOTBET-
CTBYIOT COBDEMEHEHM HA3BaHWAM; 5TO aMeTHCT, M3YMPYA, Gepmmr,
capji, OHMKC U capioHmKc. [lpyrue HasBaH@s He COBI/ai0T € COBpeE-
MeEaEME. Tak, To, 4uro ommcaso IlnmumeM Kak candump, MBI Ha3H-
BaeM JANAC-Ias3yphlo. TonasoM HAsHBAJCA B3€JeHH KaMeHb, BO3-
MOJKHO TelepelIHEmH OJHMBHH, XPHBOIHTOM — KENTHIA KaMeHb, .
makmEQoM — Trony6oil, XpH30IPa3OM — BETEHEIH, AMMOR — TaKIKE
SeJeHEII KaMeHb, TO eCThb B TO BpeMsA yHOTPeOIAIH HA3BAHUA,
IPOTHBOTIONIOKHELE COBpeMeHHEIM. HapOymrynamm, BHAUMO, Ha3H-
BaJHch BCe KpacHHE KamMud — pyOHWH, MOuHeIb H TPaHAT, HO HaW- -
Gollee BEDOATHO, UTO Ha HamepcHEKe IlepBocBAmeHHAKA OLLI MO~
clefHuil W3 MepeIMCAEHHHX KPACHHX KaMHEH — TpaHaT, HOCKOJIBKY
OH JIOCTATOYHO IONATIHB A TPABAPOBKH. XalAIeR0OHOM CUHTAIM 3e-
JIEHBH KaMeHb, M OIIPeledeHHO IIOJ THM Ha3BaHHeM He Hojpasyme-
Balach CKPHTOKpHCTaJLIMdecKas gopMa KBapha, W3BeCcTHasd B Halle
ppeMs. OfHo 3 Ha3BAHUA — JHTYDP — Temeph COBEPIICHHO HE BCTpe-
gaeTcsd; MO-BUAEMOMY, 9TO ObLI Ipe3BHUAHHO TBEP/bId KaMEeHb jKel-
TOBATOI'0 OTTEHKA, CKOPEe BCEro IMPKOH.

B mepBoM paspgene Bmbium ynoMuHaeTca KaMeHb, BHSHBAIOMUI
y Hac HeJOyMeHHe. "

Brurne, riaBa 2:
12. ¥ s0m0T0 TOM 3eMIH XOpOMmee; TaM GIeINyM B KaMeHb OHHKC,

Hasparme «GeimyM» BCTpedaeTcs M B CIeAyIOMEM pashere, H
Gonrme B Dubimm He HNOABIAETCAH:

Ypcaa, raasa 11:

7. Mamga ke Gmia nmojo06Ha KODHAHAPOBOMY CEMeHH, BHUJOM, Kak Ojojax,

3mech 3aKJI0UEHA HEKOTOpAas pasrafxka 3HadeHHA OJo0Ba «Ojeim-
yM», OPEACTaBIAI0Mero coboli TaTnHCKy0 GopMy rpeqecclg)ro poerirov
Beposarmo, mamma —