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Ilanosni vumaui!

JIpedcmasasnemo 00 6auoi yeazu eepechesiil HOMEP KYPHALY
«KouwmosHe ma OexopamusHe KMIHHA» T MPONOHYEMO 03HATOMIU-
MUCS 3 HOBUMIU MYOATKGUIAMU.

Kopucnum 0as gaxisuis i zemorozis-amamopis byde cnirvhe
docridienms yKpaincoKux, (/lveiecoKuil Hauionarsuuil ywisepcu-
mem im. 1. Ppankg) ma ascmpiiicokux HayKoeuis (Denapmamenm
Mineparozii Mysero npupodnozo cepedosuma Joanneaum (m.
Tpaw), Denapmanmenm zeozpaii i zeorozii Tapic-odpon ynisep-
cumeny 3aAbubypaa) cmocosHo 6usHeHHs PeuOBUHHOZO CKAADY,
MOX00KeHHS, ICMOPUUHOZ0 A KYABMYPHOZO 3HAUEHHS dAebactmpy
3 podosuwy, 3axionoi Vxpainu.

Y upomy Homepi npedcmasreno nybAiKauii, npucesuent Komn-
AEKCHOMY 2eMOA0ZIuHOMY 00CAIOKEHHIO 00POZOUIHHOZ0 KAMIHHS,
a came susHeHHi0 06AAZOPOOKEHUX, MONA3TE MEMOOOM ONIMUUHOT
CEKIMpOCKONIi ma Q0CATOKEHHIO 26MOAOZIHHUN, QIBUMHUX, T XiMTU-
HUX, 0iazZHOCTIUMHUX, XAPAKMepUCUK, pupooHoi, cunmemuunoi i
obaazopodiKenoi wnineas. 1fikasum drs cnewiaricmis byde docai-
OKeHHSA U000 BUSHAUEHHS. MIHEPAAOZ0-Nempozpaghiunoz0 cKAady 1
BUBHEHHS. MUNOMOPGI3MY drmasie mpybxu opereil.

AKmyarsnum numannam 3axucmy 008KiAAS NPucesueHa
cmamms KoAeK{nugy asmopis, e 3anponoHosad mexHoAOZis pa-
UIOHAABHOT eKQAOZTHO Wucmoi ymuAi3auti 610x00i6 Kamereobpob-
H020 NIONPUEMCTIBA WASXOM BUKOPUCTIAHHA WAIMY SIK, HATIOBHIO-
6aua HeasmoKAABH020 NiHObeMoHY.

1[iKgeoto i niznasarbrolo € nybAIKAUIA CMOCOBHO HO8020
HA YKPATHCOKOMY PUHKY 6UOY BUKONHUX CMOA — THOOHE3THl-
coKomy erecumy. Jlodano #oz0 KopomKuil onuc, Haeedeno
iHopmawito npo icmopii eusuenns, 6udobysants i 6uKopuc-
MAHHA, ONUCAHT 26MOAOZIUHT BAACTMUBOCIIL MA YHIKAAHI 0CO-
bausocmi eaecumy.

Bcbozo sam HATKPAw020 i Xail wacmums!

Dear Readers!

We present the September issue of “Precious and
Decorative Stones” magazine to your attention, and we
offer you to learn first-hand about new publications.

A joint research of URrainian scientists from Ivan
Franko National University of Lviv with Austrian
scientists from Mineralogy Department of Universalmuseum
Joanneaum in Graz as well as Geography and Geology
Department of Paris Lodron University of Salzburg on the
study of material composition, origin, historical and cultural
significance of alabaster deposits in Western URraine will
be useful for professionals and amateur gemologists.

This issue presents the publication on the comprehensive
gemological research of gemstones, namely refined topaz
study, using optical spectroscopy and also gemmological
physical and chemical diagnostic characteristics of natural,
synthetic and ennobled spinel research. A research regarding
mineralogical and petrographic composition analysis test
and a study of diamond typomorphism of Loreley Rimberlite
pipe will be interesting for specialists.

A group of authors presents an article about currently
important environmental protection issues, in which the
technology of efficient environmentally friendly waste
disposal of a stone processing enterprise, using sludge as a
non-autoclaved aerated concrete filling, is suggested.

A publication about a new Kind of mineral resins in the
URrainian market, namely Indonesian glessite, is also
interesting and informative. A short description of the
mineral is given, information about the history of research,
production and use is provided and gemmological
characteristics and unique features of glessite are described.

Kindest regards and best of luck]

Precious and Decorative Stones

1zine editors /7
- ’
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B.M. l'ynivi, BOKTOP reosioro-MiHepasioriyHux Hayk

JIHY im. I. ®paHka
I.r1. bosip

HenaprameHT miHepanorii, Mysev npupogHoro cepegosuiya Joanneaum, ABCTpisi

A.B. Bosip

HenaptameHT miHeparnorii, My3ev npupogHoro cepegosuiya Joanneaum, ABCTpisi
HenaptameHT reorpaaii i reonorii, lNapic-JlogpoH yHiBepcuteT 3anbuybypra, ABCTpisi

A.1. Oropinko
JIHY im. I. ®paHka

ATeCacTDd SammEol VRpalmrs
DETOBMEREIR G,
MOROIEREEED, ICTODIURG

| BYIBTYPEG SEHATCEEM

B paHHOM cTatbe npuBefeHbl XUMWYECKUW COCTaB U
OCHOBHbIE XapakTepucTuku runca u anedactpa w3 3anajg-
HOM YKpauHbl, pacrnpegeneHne Kotopbix B 3TOM PErnoHe
CBA3aHO C (hopMMPOBAHNEM TUPAHCKOW CBUTbI. TBEPZOCTb
anebactpa 3 no wkane Mooca, koTopas 6113ka K TBepfoc-
M Kanibuuta, OObACHAET MOMynsapHOCTb MCMOb30BaHUN
3TOr0 KamHs yXxe B TeYEHWe MHOrumx BeKoB. [1ony4eHHble
HaHHbIe MOTYT NPUMEHSTLCA C LieJIbi0 UCCNE[0BaHNA U UC-
nonb30BaHunsa anebacrpa.

Characteristics of the hardness, dimensions of the cells, chemical
compositions of the gypsum and alabaster from the Westem Ukraine are
given in this article. It is shown that distribution of the alabaster in this
region is connected with the Badenian Tyraska Formation. Typically
alabaster has hardness about 3.0 according to the Moohs scale. It is close
fo hardness of calcite and can explain success in utilization of this stone
during centuries for cuftural and architecture purposes. Distribution of the
alabaster in the geological sections is similar to other varieties of the
gypsum and typically reflects special faces during sedimentation processes.

Beryn

AnebacTp - cneuudivHa BigmiHa rincy,
fiKa BUPI3HAETLCA BiNbLLO TBEPAICTIO (R0
3,0 i Buwe 3a wkanoto Mooca) i TOHKo-
3EPHUCTO ab0 MPMXOBAHOKPUCTANIHHOM
6ynoBoto arperatis 3epeH. AnebacTtp fo-
6pe nonipyeTbcs, ane noTpedye MEHLLMX
3ycwnb i BUTpPAT nig 4ac 06pobKM, fakyu
marepian Takoi camoi fKOCTi, fK W iHLLi
MiHepanu i nopoau, WO BUKOPUCTOBYIOTb
fIK BMPOOHE KaMiHHA, 3aBAAKW HUXYIN
TBEpHOCTi NOpIBHAHO 3 HuUmK. Lle nosc-
HIOE NONYNsPHICTb anebacTpy Le 3a aH-
TUYHMX YaciB Ta NpasiHHA (hapaoHis,

4

Obtained data can be used for exploration and utilization purposes.

KON CTBOPIOBANNCL CMpPaBXHi BUTBOPW
MUCTeLTBa i3 3aCTOCYBaHHAM [OCUTb
NpOCTUX TexHonorin 06pobku [17]. 3 ya-
COM cdhepa BUKOPUCTaHHA anebactpy
po3lmpunack, i HUHIi 6arato BupobIB 3
HbOr0 MoYasnn BUKOPUCTOBYBATU B MOBYTI
Ta AN NpUKpacu iHTep’epiB KynbTOBMX
cnopyg, rpoMafcbknx 3aknagis, OKpeMMX
AoMalLLHiX rocnopapcTs [23, 24]. Buyato-
Yu BNACTUBOCTI BMPOGIB 3 anebacTpy, ki
MPOLYKYBaMCh NPOTArOM CTOMITb, MOXHA
BUSIBUTU PO3MAITTS TUMIB BUXiQHUX nopig,
LLI0 3acTOCOBYBanM Ans BUPOOHMX Linen,
3MiHIO0YM OAMH OOHOro BiAMOBIAHO [0
PO3POBKM TUX YU IHLLIMX BINSHOK PO3BUTKY

ISSN 2079-1410

anebactpy. 3 iHLWOi CTOpPOHM, aHani3 BU-
po6iB y yaci pgae yABNEHHd Npo 3MiHy
NIOACBKMX CMaKiB i BnogobaHb y pisHi ic-
TOpPUYHi enoxu. Tak, B kannuui boimis y
JIbBOBI LWe 3a vaciB ii crnopymXeHHs B
1618 poui BMKOpUCTaNM MeLOBO-XOBTY-
BaTUiN anebactp ona pgekopawii
[EpeB’siHOr0 NaHHO irypkamu CBATKX.
BogHoyac y posrtaloBaHoOMy Mopyy Ka-
thegpansHoMy cobopi OCHOBHUM [eKopa-
TWBHUM Martepiasiom € Cipuin anebactp.
Xoya nonynapHicTb ane6acTpy 3a-
BXOM 3anuwanacb AyXe BWUCOKOW, a
KinbKiCTb MalicTepeHb 3 1oro 06pobKu
6yna 3Ha4yHOW, B HayKOBIii niTepaTypi

PRECIOUS' AND DECORATIVE STONES 2015 Ne 3



JaBHiX YaciB i CbOrofeHHa € HebaraTo Bi-
[LOMOCTEN NPO MOro isnyHi BNacTMBOCTI,
0CO6NMBOCTI NMOXOMXEHHS | TEoNoriyHi
YMOBW 3ansiraHHs. 30kpema, B OfHiA 3
HEeLaBHiX PYHTOBHMX PO3BILOK MPO Cyfb-
that [26] 3ragok npo anebacTp 30BCiM
marno. Y KanitanbHii npawi npo MiHepanu
Kapnat [27] 3a3Ha4aeTbecsl, WO aneba-
CTpOBI NposiBu BigoMi B lNonbLui y BUrNAL;
anebacTpoBuX CTAXIHb diameTpom y fae-
CATKW CaHTUMETPIB, B PyMyHii — AK CHiX-
HO-6ini TOHKO3EPHWCTI MacKu, a Takox Y
CnoBayu4mHi BigoOMi TOHKO3EPHUCTI aneba-
CTpoBi nposiBu. BogHoyac npo ane6actp
B YKpaiHi He 3ragyeTbcs, xo4a Moro pogo-
BMLLA pO3po6NANMCa BNPOJOBX CTOMITh Y
3axigHin YkpaiHi. Hemae getanbHux Bigo-
MoCTe# npo anebacTtp i B 6inbl criew-
anbHux possigkax [9, 10, 12, 13], xo4a
BNIaCHe Finc OxapakTepu3oBaHo BenbMM
Pi3BHOCTOPOHHBO.

Pasom 3 Tum yBara go ane6actpy
OCTaHHIM 4YacoM BiOpPOMXYETbCA. XOY i
3HWKIN YNCTEHHI KAMEHEPI3HI MalCTepHi,
K paHile JecaTUniTTAMU (OyHKLiOHyBa-
Nn B Pi3HKX cenax i MicTeykax JTbBiBCbKOI
¥ IsaHo-®paHKiBCbKOI obnacTen, 6arato
(haxisLiB BTPATUNM KBAMIIKALIO YU MiLl-
NN 3 XWUTTH, BUCHAXMNUCL 3anacy cupo-
BUWHM BUCOKOI AKOCTI, 6aXaHHs BUKOPWC-
TaTM BUMPOOK 3 anebacTpy 3pocTarTb. Y
6aratbox xpamax Ansi BHYTPILLHLOrO Ae-
KOpY 3aCTOCOBYIOTb MOMNIPOBAHUA Cipuid
yn 6inun anebactp, a B ceni bowesi
(AaBHbOMY LIEHTPI KaMeHepi3HOi Malii-
cTepHocTi |BaHO-OpaHKiBCbKoi 06nacTi
[7]) BinkpuTO BigNOBIgHMIA KNac-ginito xy-
LOXHbOro yyunuwa 3 lanuya. Micuesi
My3ei LbOro perioHy MOMOBHIOKTLCA 3i-
6paHHaM BUPOGIB pi3HUX Yacis, fKi 4acTo
MOXHa po3rnagatv fiK TBOPW MUCTELTBa
(puc. 1). Take BigpOMKeHHs ranysi BuMa-
rae HaneXxHux crnewianicTie i MaicTpis, ki
6 po3yMifn Kpacy LbOro yHiKanbHoro ma-
Tepiany, MOro BNacTUBOCTI, @ TakoX 3i
3HaHHAM MOrM 6 CrPsIMOBYBATH 3yCUiNs
Ha MOLUYKM NMPUPOJHMX OO’EKTIB 3 NEBHOI0
AKICTIO MaTepiany Ons CTBOPEHHS HOBWX
TBOPIB Y1 3amiHK dhparMeHTiB AaBHix, no-
LUKO[DKEHUX YACOM i HECTIPUSTIIMBUMM 06-
cTaBuHamu. Bpaxosyrouu, L0 rONOBHOKO
MPUYMHOK 3ropTaHHsA LbOro BUgy roCro-
[ApcbKoi JiANbHOCTI B PerioHi 6yno He
BUYEpnaHHa CUPOBWHK, a CcoLianbHO-Mo-
NITUYHI Ta BOEHHI 0OCTaBWHKU, MOXHA OMi-
KyBaTV HapoLLyBaHHs 3anacis anebactpy
BWCOKOI IKOCTI ANs NofanbLloro po3Bu-
TKy. BogHo4ac ycmixv B Ui cnpasi He-
MOXNWBI 6€3 TPYHTOBHOMO BWBYEHHS

cknagy, isuyHnx BNacTMBOCTEN Ta YMOB
hopmyBaHHs anebacTtpy, agxe poTenep
Hemae BiJOMOCTeW LIOAO MPWYMH YTBO-
PEHHs1 TakMX BiMiH Tincy 3a Maibke aHa-

PucyHok 1. EkcnoHaTtn CTapoBMHHUX BUPO-
6iB 3 anebactpy B Kpae3HaBYOMYy My3ei

M. PoraTtuH

NOriYHMX reonoriyHmMx ymos [18]. Pesyrb-
TatTM JocnifkeHb anebactpy came B Ta-
KOMY HanpsiMKy i BACBIT/IEHi B Ui CTaTTi.

leTopu4nuii Hapue
BUKOPUCTaHHA anebactpy

Cnoso «anebactp» icHye B 6aratbox
Hapofax, 3anosudeHe 3 natuHi (alabaster)
i rpeubkoi (alabastros a6o alabastos), ne
Lie CNOBO BXMBAaNOCh fK Ha3ea Bas, Bu-
roToBMEHNX 3 anebactpy. 3a ogHieo 3
BepCiid, oo «oAofactpoc» Yy cTapopnas-
HIX rpekiB 03Ha4ano «binui», Big 4oro i
BMHMKITA Ha3Ba Martepiany, 3 Koro oTpu-
MyBas rincoBi BUNMBKYW, & TakoX FincoBo-
O KaMeHIO, KU CNYXWB AN HbOTO CUPO-
BWHOI0. AnebacTtp — BiJOMUA MONIOYHO-Oi-
N1 MiHeparn, sKMA Moxe B6yTW HaniBnpo-
30pMM, SIKLLO 3POBUTU JOCTATHLO TOHKWIA
3pi3. Iig Ha3Bow «anebacTp» iCTOPUYHO
BifOMi ABi peyoBuHW. MNeplua — Le BnacHe
pisHoBug rincy. Opyra — ue kanbuut. La
MOMWSTKA BMKIIMKaHA BKICOKOK TBEPAICTIO
anebactpy, Wo Habnmxaetsca fo 3 3a
wkanoww Mooca, BNacTMBoO0 KambLMTy.
HainpocTiwe iX Bigpi3HUTW 3a KUMiHHAM
KanbLUTy nig gieto kuenotu. AnebacTp Bu-
KOPWUCTOBYIOTb Yy Takux 6a30BMX ranyasx,
fK i mapmyp, ane B uinomy aneéactp €
6inbLL M’AKUM | 3pYHHILLMM 1S 06POBKM.
Lle cnpusano BMKOPUCTAHHIO MOro Y AaBHi
4acu, KONMW TEXHIYHI MOXIIMBOCTI B Kame-
HEpPi3HOMY MMUCTEeLTBI 6ynu OOMEeXeHi.
Kpim Toro, ane6actp 3acTOCOBYKOTb fK
Lpo6neHuiA MaTepian abo NOPOLLIOK 3aBAs-
KW BUCOKIA MAacTU4HOCTI.
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PucyHok 2. Basa 3 anebactpy,
BiZiOPAHOro 3 BiACMOHEHb MiBOEH-
HUX OKonMLUb M. Xogopis

Y TanuuvHi ogHMM 3 HaWBIOOMILLKNX
Micub po3pobkn anebactpy 6yno c. Xy-
paBHO, X04a BflaCHE KaMEHOMOMHI po3-
TawosaHi Ha ropi bakouWHo, fika 3Haxo-
OWTBbCS Ha NPOTUNEXHOMY, NiBOMY, 6epe-
3i Auictpa. Tyt gobysanu 6invin MaToBuii
anebacTp 3 XWBOMUCHUMU TFiN4acTUMM
y30pamu, yTBOPEHUMM YOPHUMM | BOLAHO-
npo3opumm npoxunkamu. Y XVI-XVII cter.
Ha ropi CTOSIB MOHACTWMp, & HanpwKiHL;
XIX cT. BnacHvk nanauy AHTOHIN CKLWWH-
CbKMIN NOYaB PO3p06NATU NoKNagu ane-
6actpy 3 bakoumnHo. Konm ciM'a y 1917 p.
nopoguyanaca 4vepes L6 3 KHA3EM
Kasumupom YapTopuicbkum, anebactpo-
Bi CMpasy MilLnM akTMBHiWe. AHania mic-
LeBoro anebactpy leneHa Yapropuiicbka
i3 CKLMHCbKMX 3pobuna Bxe nicns Mep-
LUIOi CBITOBOI BiiiHW. BoHa Ha Ty nopy BXe
npocryxana cneukypcu B Itanii wopgo
uporo matepiany. 3 cepeguHu 20-x pp.
XX cT. anebactpoBe BUPOOHULTBO 6YI10
BiIHOBNEHo. 3 iTaniiicbkoro Micta Bonb-
Teppa 3anpocunu mamctpa beprii, akuii
HaByYaB MicLEBMUX POBGITHUKIB CekpeTam
06pobku anebactpy. XKypaBHiBCbKi ane-
6acTpoBi BMPO6GU €KCopTyBanu HaBiTb
po Kanagm i CLUA, memoHcTpyBanu Ha
BcecsiTHiit BucTasLi B Mapuxi y 1925 p. i
Ha wopidHux «CxigHux Toprax» y J1bBOBI,
HAMW NpUKpacunmn kocten cB. Enbxe6eTn y
J1bBOBI, 6YOWMHKM B YepHiBuax, PisHomy,
MopLumHi, nonbcbkux Psawesi (MKeLwosi),
Katosiuax, Bapwasi Towo [11]. 3rogom
XYPaBHIBCbKWUI anebactp BUKOpUCTANN
AN 030065eHHs Kkuiscbkoro LIYMy, moc-
KOBCbKOrO i NEHIHrpagCcbKoro MeTpo i T. iH.
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LLle ofHUM iCTOPUYHUM LIEHTPOM BUAO-
6YTKY i 06po6KM anebactpy € ceno Kono-
KONWH, NepLUa MMCbMOBa 3rafika npo sike
cTocyeTbes 1463 poky. Y ceni € 4oTupw
apxeonoriyHi mam’aTkn Ta 9 nam’ATok
MUCTELTBA, FKi 3HAXOOATHCA Ha LepXas-
Homy o6niky. Ceno, 6arate Ha noknagy
ane6acTpoBoro kameHto, 6yfno ofHUM 3
ocepenkis npu3abyToro HapoAHOro npo-
mucny — piabbu no anedactpy. Y ceni no-
6YTYlOTb NEereHam npo Te, fK nig yac Ha-
nagy Tatap Ha Ceno Nau XoBanucs Bif
BOPOriB y [aBHiX ane6actpoBux neyepax.

OyeBuaHo, GinbLL Mi3HIMK, ane He MeHLL
MacLUTabHUMK Gyrv NPOMUCIIN B MICTi Xo-
popis, fe B 30-40-i i HagiTb 50-i pp. npa-
LI0Bano [feKinbka kameHepisHuX mamncre-
peHb, SIKi BUrOTOBNSANN HANPI3HOMAHITHILLII
€CTETUYHO [OCKOHan BUPOOM, BUKOpMC-
TOBYIOUM BUCOKOSIKICHY CUPOBUHY 3 Kame-
HonomeHb ropu CTiHka, WO Ha niBgHi Bif
MicTa.

leonoriyHi ymoBu 3ansaraHHs
anebactpy B 3axigHi YkpaiHi

Cymsum 3 HasBHUX BILOMOCTEN, ane-
6acTposi nposBu, fe Oynu 3aknageHi ka-
MEHONOMHI | BMA06YBann BUCOKOSKICHI
martepianu, NpuypoYeHi Jo TMPacbKoi CBi-
™ (NpuémuaHo 14 MNH POKiB), WO CKNa-
[laeTbCa 3 0CAfOBWX TiMcCiB, aHrigpuTiB,
rinc-aHrigputie i BTOPWHHUX TiNCIB,
Kam’siHoi coni i NpoLUapKiB XemMOreHHMX
BanHsKiB, rMWH, Meprenis i nickosukis [1,
4]. MotyxHictb csiTn Big 30-40 go 150-
200 ™.

Tupacbka csiTa npepcTasrneHa naryH-
HO-MOPCBKMMM XEMOT€HHUMM BifKnagamu
[5], WO 3 HeysrogXeHHAM nepekpuBalTb

HUXHIA 6afeH, a micusamu i 6inbll JaBHi
Bigknagu. Bigknagw, ski cknapaioTb TW-
pacbky (hopmadito, nig Ha3BoK «Tupach-
KOi rincoaHrigpuToBoi cepii» 6ynu Buaj-
neHi O.C. Banosum y 1951 p. [3]. IcHytoTb
Pi3HI CMHOHIMM LUMX BigKnagiB: «TMpacbka
cepisi», «TPETUHHWIA Tinc», «rincoanrigpm-
TOBUA TOPU3OHT», «OHICTPOBCLKO-PATUH-
CbKWiA  TOPU3OHT» A iH.

MopcporeHeTnyHi BigMiHn
anebactpy B 3axigHi YKpaiHi

Hu3ka BigCMOHeHb CynbgaToOHOCHWX
nopig TMpacbKoi CBITW PO3MOBCIOMXEHA B
YyucneHHux naropbax nisoro 6epera
p. OHicTpa Big c. XKypaBHO Ha 3axofi 0o
asTomarictpani Jlbsis — IBaHO-PpaHKiBCbK
Ha niHii lanny — BypwtuH i Poratuu. Ma-
rop6u 3 abcontoTHUMM BigMiTkammn B 250—
350 ™M Hap piBHEM MOpSl B LibOMY perioHi
NepeBaxHO cKnageHi rinCOHOCHUMK TOB-
Lamu, cepefs SKUX CropagmyHo nposisns-
t0TbCA anebacTpoBi AiNsHKA. 3 BUCOKUM
CTYNEHEM BipOriQHOCTI BULINATA KOHTYpK
PO3MOBCIOKEHHS TaKMX [LiNAHOK MOXHa
3a iCTOPUYHUMM BiOMOCTAMU NP0 PO3BY-
TOK KaMEHEpi3HWX MancTepeHb Ha WX
TepeHax. Llikaso, L0 MpakTU4HO BECH BU-
[O6YTUM Y KAMEHONIOMHSX Martepian Bu-
KOPUCTOBYBABCA: BUCOKOSKICHUIA MacwB-
HWUIA anebacTp 3 KpacvBUM PUCYHKOM OyB
BMrigHUM Ons pi3bu (puc. 2), a Bigxoam
— AN BUrOTOBJIEHHS ane6acTpoBuX CyMi-
Lwen y GyaiBenbHinA cnpasi.

BrnacHe ane6acTposi Tifa uu AinsHKu,
Le anebactp € ronoBHAM KOMMOHEHTOM,
npeacTaBrieHi KinbkoMa MOpPKOreHeTuT-
yHuMK BigmiHamu. Cepepn OCHOBHWX Bif-
MiH anebacTpy B perioHi BUAINATLCS

MacuBHi MNacToBi Tina CHiXHO-6inoro
anebacTpy NOTYXHICTIO B JeKinbka MeTpiB
(puc. 3). BoHW BusiBNEHI B MPUPORHMX i
LUTYYHWUX BICIMOHEHHAX, @ iX NPOTAXHICTb
BUMIPIOETBCA KiNbkOMa AeciTkamum Me-
TpiB. [JocuTb 4acTO MacvBHi BigMiHW ane-
6acTpy 3MIHIOITLCA NAAMUCTUMM, KONIW
3'ABNAOTECA (DParMeHTU Ciporo, 3efeHy-
BATOrO i XOBTYBaTOro anedactpy cepeq
CBITNILLMX Oro BigMiH (puc. 4, 5). Yacom
BOHW acoLitoloTb 3 BiNbll KPYNHO3EPHUC-
TUM 3BMYANHWM TiNCOM CipOro Yu Kpemo-
BOr0 BiATIHKIB.

Cmyracri BigMiHM ane6acTpoBux nopig
(puc. 6) 3a CBOIM reonoriYHNM NONOXEH-
HAM Maso Bifpi3HATLCS Bif NOpig, ckna-
OEHWX TincoM BifMOBIAHOI TEKCTYPMW. Ix
MOTYXHOCTi OOHOTMMHI, @ 4acOM BOHW re-
PELLAPOBYIOTLCS B MEXaX OFHUX i TUX
camux BiACNOHeHb. py LbOMY BOHM Bif-
PI3HAOTLCA KPYMHO3EPHUCTUMM arperarta-
MU FiNCy Ha BigMiHY Bif TOHKO3EPHWUCTUX
ane6acTpoBKX FOPU3OHTIB 3 MOMNOYHO-6i-
nnMM ane6acTpom.

BenbMmu cneundiyHvuMmu BUOINEHHAMM
€ KynsacTi hopmn anebactpy, ski cknage-
Hi BUCOKOCOPTHWUM CHIXXHO-6ifIMM TOHKO-
3epHUCTMM Koro arperatom (puc. 6). Bo-
H/ MaloTb PO3MIPU [0 KiNbKOX OECATKIB
CaHTUMETPIB B [jamMeTpi i 30cepexeHi B
MEXax OKPEMUX EOMHWUX FOPU3OHTIB, LLO
[ae OCHOBY 3B’A3yBaTW iX NosBY i3 ceau-
MEHTaLiH1MK npouecamu, fKi npusoau-
nM 0o ¢opMyBaHHsl BMacHe TiNCOHOCHWX
ropu3oHTiB. Baxko nepepbaunTtn nossy
Takux BigMiH ane6acTpy 6e3 AeTarnbHuX
reoNoriYHMX JOCnigKeHb, ane 6e3 CyMHi-
BY, LU0 Le cneuudiyHa havianbHa Bigmi-
Ha cynbaris, 06nacTb MOLUMPEHHS AKOI
MOXMNMWBO rEOMETPU3YBATW.

PucyHok 3. Buxig nnacta anebactpy Ha
3axigHin okonuui ¢. BinbxiBui

PucyHok 4. TnamucTa Tekctypa rinco-

anebactposux arperarti. CxigHa okonmus
c. Migmmxannisui (IBaHo-®paHkiBcbka 0671.)
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PucyHok 5. MNnamucTta TekcTypa aneba-
CTPY Y BIACNOHEHHAX OKOMUUb C. $IBYe
(IBaHO-®paHkiBCbka 0671.)

OCHOBHI xapaKTepucTuku
¢hisn4Hnx BnacTuBocTe#
i ximiyHoro cknagy anebactpy

Y MacvBHUX, LuapyBaTUX i CMyracTux
BiZMiHax rinc 3ycTpiyaeTses y BUMMALi BU-
LOBXEHWX NyCKyBaTUX Kpuctanis (4o 35
MKM Y BOBXMHY), sIKi MatoTb cnaby cybna-
panenbHy opieHTauito. Takwi rinc Bumo-
BHIOE MaiXxe MOHOMiHepasbHi npoLapku
i DiNSHKWM 3 PigKICHAMW BUOOBXEHUMU
3epHamu (00 45 MKM y LOBXWHY) aHrigpu-
Ty i piAwe HOBOYTBOPEHUMMW KpuCTanamu
(o 40 MKM y [OBXWHY) KBapLy, KamnbLy-
Ty i UenecTuHy. TOHKO3EPHWUCTUIA ane-
6actp npencTaBfieHWA BIBHOCHO i30-
MOPhHUMK 3epHamu rincy (8o 10 MKM y
LOBXWHY) 3 AYXe LLiNbHOK YNaKoBKOK
KpucTanis (puc. 7).

PucyHok 7. Qpi6HO3epHUCTUIA anebacTp
3 [iNSHOK 3 MacMBHOI TEKCTYPOI

Anebactp Mae BUCOKY MIKPOTBEPAICTb
(mo 3,3 3a wkanow Mooca, Tabn. 1), ue
€ HalBaX/NMBILLOK BigMIHOW MiX aneba-
CTPOM I iHUMMM TUNAMW Fincy B PErioHi.
[aHi B Tabnuui 1 € B Mexax 3HayeHsb,
OTPUMaHMX AN MIKPOTBEPAOCTI aHrigpu-
Ty, 3a3Ha4eHux paHie [10].

PucyHok 6. Cmyractuin aneéactp 3
BKJTIOYEHHAMU  KYNACTOrO CHiXHO-6inoro

anebactpy y BiCMOHEHHsX NniBOro 6epera
p. Jlyr Ha niegeHb Big M. Xogoposa

Tabmmys 1. MikpoTsepgicTb anebacTpy

N MikpoTBepgicTb,
Kr/MMm2
CepepHe 77,54
Mexi konm- 58-103

BaHb 3Ha4€Hb

Hamararoumcb BCTaHOBWTU BCi BigMiHK
MiX BfiacHe anebacTpoMm i 3B14aNHUM rin-
COM, MpOaHasni3oBaHo iX PeHTreHoMe-
TPUYHI XapakTepucTukn (Tabn. 2). Bera-
HOBJIEHO, L0 OLHO3HA4HUX PI3KUX BigMIH
MK aneéactpoMm i KpynHOKpuCTaniyHuMm
rincom Hemae. BogHouac cepep iHLWMX
BULINSETLCA CEJIEHIT, SKUA MaE BULLj 3Ha-
YEHHA NapaMeTpiB «a» i «b» i HUXKYI «C»
i «B» y NOPIBHAHHI 3 iHLUMMM Pi3HOBMOAMM.

B ycix MopdhonorivHux pisHoBMgax rin-
Cy B NPOBEOEHWX aHanidax Big3Ha4aeTbCs
BENbMW CTabINbHUIA XIMIYHWIA CKNaf, TUMO-
BUW Ona rincy, i BiACYTHICTb 6YyOb-sKuX
BaX/MBUX €NIEMEHTIB-AOMILLOK, fKi Big-
3HAYalOTbCA Y BUMAOKax ceguMeHTauii B
AOCUTb CreLmnivHMX reoXiMiYHMX yMoBax.

TBepaicTb .
3a LwKanoo Mooca TpumiTkH
2,98
3Ha4eHHs €
27-33 OAHOPIAHUMM

OCHOBHi 3aKOHOMIPHOCTi
chopmyBaHHs aneéactpy
B rifCOHOCHNX TOBLLax

YucnenHi pocnimkenHs |.B. BeHrniHcbkoro
i B.A. lopeupkoro [2] nokasanu, Wwo yTBo-
PEHHS TOBLLi rincoaHrigpuTie Nos’a3aHe 3
3aBepLUanbHUM eTanoM HUXHBOro 6afge-
Ha i NoYaTKOM BepXHbOBALEHCHKOI TpaH-
crpecii. H.P. JlagmxeHcbkui [8], BUBUMB-
LUK po3pi3n MioLleHoBMX Bigknagis y MMe-
pegkapnarTi, 3p06uB MPUMYLLEHHS, L0
MOpOAM TMPAcbKOi CBITW (hOpMyBannCh y
JeKinbka eTanis, NoB'A3aHuX 3 nepiogny-
HOI0 iHrpecieto mops. Tlicnsa BigknageHHs
UMX ocafiB Hactana HoBa BEPXHbOTOP-
TOHCbKA TPaHCrpecisd, fKa Jiksigysana
naryHHuiA pexvim 6aceiiny MepegkapnarTs.

Tabnumys 2. MapameTpy enemeHTapHoi KOMIpKKM rincy i aneéacTpy

3 BifICNIOHEHb paiioHy M. Xopoposa

N a b p Onue

N1 5,680 15,180 6,520 118,38 cipuit MacuBHMA
N2 5,679 15,202 6,522 118,43  cipuit mMacvBHUI
N3 5,679 15,202 6,522 118,43  CBITNWMIN MacuBHMI
N 4 5,680 15,180 6,520 118,38  6inui macuBHuiA
N5 6,2845 15,2079 5,6776 114,09  cenenit

N 6 5,680 15,180 6,520 118,383  6inwit MacuBHuiA
N7 5,680 15,180 6,510 118,40  6inuit MacuBHUiA
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Tabnmys 3. XimiuHwia cknag rincy (A)

3pasok N6C
Enementu 1

S 22.67
Ca 28,68

Cyma KarioHis

N6C N6M N6M N6Ma N6Ma N6F N6F
2 1 2 1 2 1 2

1,00 22,79 1,00 22,71 1,00 18,37 1,00
1,01 28,41 1,00 28,55 1,00 23,21 1,01
2,01 2,00 2,00 2,01

Mpumitka. 1 — Barosi %; 2 — uucno ionis; C — kpuctan; M — matpuys, F — o60noHka.

BuginsioTbcs Taki MopgoreHeTuyHi
PI3HOBMAN FINCY: KPYMHOKPUCTAMIYHUA |
Api6HOKpUCTanivHWA. KpynHoKpucTaniy-
HWI rinC 3apOfXyBaBCcs Ha Mexi posginy
«0CafioK — PO34MH» Yy pesynsrati Jyxe
MOBIfIbHOrO BUMNAapPOBYBaHHs MOBEPXHEBUX
BOL. 3aBOfKM CTabinbHAM ymoBaMm Tinc
YTBOPIOBAB KPYMHi BUTATHYTI iHOWBIOW.
lNepioguyHo NpoLec NpMpogHOro rincoyT-
BOPEHHA NepepuBaBCcs B pesynbraTi ceau-
MeHTauii Api6HOKpMCTani4HoOro rincy,
IKUA 3apOJXYBaBCH B MPUNOBEPXHEBUX
ropu3oHTax BOAHOI ToBLi 6acenHy. Oca-
[KyBaBCs Opi6HO3EPHUCTMI rinc enizopa-
MU, TUMYACOBO YCKNaAHIOYM KpucTani-
3alil0 NPUPORHOro rincy B pesynbrarti
0ro 3axopoHeHHs. OCHOBOK Takoro
YTBOPEHHS! Tincy [6] € hopMyBaHHA MOro
B YMOBaXx MepioauyHOi 3MiHW COMOHOCTI |
CE30HHOTO KONMWBaHHSA Temnepatypu BOA
6acenny. Y Uil 3MiHi HiYMM He BUAINSETb-
cs eTan hopMyBaHHA anebacTpoBoi Bif-
MiHW rincy. 7K i iHwWi pisHoBuay, anedactp
YTBOPOBAB 3BWYHi MNACTOBI i JIH30BUAHI
Tina HEBENMKOI NOTYXHOCTI (Bif LEKINbKOX
CaHTUMETPIB OO0 [ecaTka CaHTUMETPIB),
Y3ro[pkKeHO 3ansaralyv B po3pisi. 3miy-
BaHHA anebactpy 3 iHW1MM Mopdonoriy-
HUMW BigMiHAMW FiNCy B MeXax OfHWX i
TUX CaMMX TeonoriYHMX Tin, AKi xapakTte-
PU3YIOTBCA Y3rOMKEHUM 3anaraHHaM i3
CYMiXHUMM NpoLLlapkamm, BKa3ye Ha CUH-
CeuMMeHTAaLiHI 3MiHW NepBUHHOrO 3ans-
raHHa. HasBHICTb BWLLE Y BiBCNOHEHHSX
rOPWU3OHTIB, A€ BIOCYTHI Crign TaKMX BHY-
TpidhopmaLiiH1X NepeTBOPEeHb Npu NocTy-
MOBOMY HapOLLyBaHHi po3pi3dy, CBIQuNTbL
MPO NEPBUHHICTL BKa3aHOi HEOJHOPIBHOC-

Ti, MOB'A3aHOI 3 hnyKTyauismMu, Lo Ma-
t0Tb NokanbHM xapakTep [19, 20]. Leski
aBTopu [14-16], ONUCYO4N PUTMIYHI
CTPYKTYpW B FiNCOAHrigpuTOBOMY rOpU-
30HTi, MOSICHIOIOTb iX BUHWUKHEHHS BMM-
BOM 3eMNIETPYCIB Ha NPUIErMX naoLax
[25]. MogibHO [0 UBOro opMyBaHHs pis-
HUX MOPCPOreHeTMYHUX TuniB anebacTpy
3YMOBJIEHO, OYEBUMAHO, HeCTabiNbHICTIO
YyMOB y 6acenHi XeMOreHHOro ocapkoyT-
BOPEHHs Ha cTagii go craHy nitudikadii
ocagy [21, 22]. Y Takomy pasi nossa pis-
HUX MOPCPOreHeTUYHUX TuniB ane6acTpy
€ Bifo6paxeHHAM dhauiansHUX BigMiH
NepBMHHUX anebacTpoBMX NPOLLApKiB: Bif
OKpPEMMX BIZHOCHO MOTYXHUX ane6acTpo-
BWX MNacTiB A0 AINSHOK 3 ManonoTyXHu-
MU LlapaMy i3 3aranbHO CMyracTow
TEKCTYPOIO i 4O OKpeMux BULineHs aneba-
CTPY B JinsHKax 3 NASMUCTOK TEKCTYPOLO,
L€ MOERHYTLCA anebacTpoBi BULINEHHS
3 HenpasWIbHUMK KOHTYpamn abo Kynsc-
UMK hOpMaM i 3BUHANHUM 3EPHUCTUM
rincom. Lli BUCHOBKM [al0Tb MOXIMBICTb
nif Yac nowyKy NepCrnekTUBHMX MOTYX-
HWUX | MacuBHUX anedacTpoBuX Tin BUKO-
pucTaTi pauianbHuin aHanis.

BucHoBku

TakuM 4uHOM, ane6acTp Mae AaBHIO
iCTOpII0 BUKOPUCTAHHA ONA KYNbTYPHUX i
NPaKTUYHUX LiNei, BKIIoYayn CTBOPEH-
HA BM3HAYHWUX MUCTELIbKWUX BWUTBOPIB.
YnpogoBx CToniTb Benacs po3pobka po-
RoBULLY anebacTpy, fKMA XapakTepuay-
BaBCA PO3MAITTAM KOMbOpIB, CTPYKTYPM i
MPUPOAHMX PUCYHKIB. BuaHayansHUMK
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BJTACTMBOCTAMY anebactpy, ski 3yMoBMK
Take KonocanbHe BUKOPWUCTaHHA 10ro
TpuBanuin yac, 6ynu BUCOKa TBEPHICTb,
npupoaHuiA Konip i cTpykTypa. Anebactp
i 3BMYalHUIA rinc gyxe 6nM3bKi 3a XiMiy-
HUM CKNafoM, ane MarwTb pi3Hi 3HA4eHHs
TBEPOOCTi, SKi BU3HAYAOTLCA PO3MIPOM
KpUCTanis i LWiNbHICTIO PO3BUTKY OKPEMMX
iHovBigis. MiHepanoriyHi i reoxiMiuHi npu-
YMHW TaKKX BiAMIH 3anMLIAOTLCS BCE LUe
He 3’acoBaHuMU. Lle amyLuye 3ocepenmty
ManbyTHI 3ycunnsa OOcnimkeHb Ha ian-
KO-XiIMiYHMX BNACTUBOCTAX WMOBIPHUX
PO34MHIB, 3 AIKUX KpUCTaniayBanmch OKpe-
Mi Pi3HOBMOM TiNCY, L0 AAaCTb MOXMBICTb
BW3HAYUTW MONS HAMLHHILIMX Pi3HOBUAIB
anebacTtpy Ta BCTaHOBWUTW BiporigHi dhaLli-
anbHi Nepexoau Takux Pi3HOBMAIB i iX
CMIiBBIAHOLUEHHA 3 iHWMMK nopogamm
CyNb(HaTOHOCHWX TOBLL.

Lli BigomOCTi MOBUHHI NOCYXMUTW OCHO-
BOI ANA OLIHKM (i3NYHMX BNACTMBOCTEN
anebacTpy B pi3HMX YMOBax i CTBOPEHHS
CUCTEMW KpUTEpIiB LLOAO NPOrHO3yBaHHs!
MOXMNMBOI MPOCTOPOBOI NoKanisauii Haw-
UiHHiWKX BigMiH anebactpy. [Ons Bu3sHa-
YEHHS MOXNMBUX [KEepesl MOXOMKEHHS
OKpeMux 0COBMBO LiHHUX BUPOGIB Ta BU-
3HaYeHHs MoAi6HMX YTBOPEHb 3a HeoobXid-
HOCTi 3aMiHW BTpa4eHux hparMeHTis BY-
pobiB 6axaHUM € 3afy4eHHs OOCTYMHUX
BUPOGIB 3 PI3HUMK XapaKTepUCTUKaMM.
OTpuMaHi xapaKTepuCTUKM NOBWHHI CTaTU
OCHOBOIO [t (POPMYBaHHS pPeKOoMeHaLliv
MO BiZPOMKEHHIO KYNbTYPY BUKOPUCTAHHS
anebactpy B pi3HUX 06nacTsx.
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M.M. TapaH, QOKTOP reos1oro-MiHepasoriyHmx Hayk
ITMP im. M.I1. CemeHeHka HAH YkpaiHun

[".B. Jlncn4eHko, JOKTOP TEXHIYHUX HAYK, YnieH-kopecrnoHaeHT HAH Ykpainun

1.1. CoTHikOBa

AY «IHcTuTyT reoximii HaBkonMLLHbOro cepegosuiya HAH YkpaiHn»

Aocaidxenna obagzopodxenux
MONA316 MenoooM
ONMUYHOT cnexmpocxonii

ABTOpamu Obli M3y4eHbl 00pasLbl BOJbIHCKMX TOMas3os,
OABEPKEHHBIX BO3LAEVICTBUO PEaVALIMOHHOIO 00TTyYeHUs B KOMOWHE-
Lym ¢ TEPMOOOPABOTKOM. VI3ydeHue KaMHeN NpoBOANIoCs C rpuMeHe-
HWeM MeTofa ONTUHECKON CrieKTpocKorn. B xone wccrefoBaHmi
YCTaHOBJIEHO, YTO npupoga rosyoou OKpacku NPUPOSHbIX M
00/1arOpOXEHHbIX TONAa30B Pas/myHa, a CrieKTPbl OMTUHYECKOro MOrTIo-
LLeHUs MOTYT ObITb MCrIOMb30BaHb! A1 IQPHEKTUBHON [VarHOCTHKN

The authors examined samples of Volyn topazes treated
by radiation and subsequent heat treatment. The research
was conducted with the using of optical spectroscopy
method. The research defined the different origin of the
blue colour of natural and treated topazes. Optical
absorption spectra could be used for precise (correct)
diagnostics of natural and treated topazes in jewelry.

MNPUPOAHBIX N obnar OPOXEHHbIX TONa30B B tOBEJIMPHBIX N3[esvsX.

Betyn. Cepeq Tonasie HanbinbL pos-
MOBCIOIKEHUM PI3HOBUIOM, SKWIA LLUIMPOKO
BUKOPUCTOBYETLCA B HOBENIPHOMY BUPOG-
HWUUTBI, €, 6€3 CyMHIBY, 6NakuTHWA Tonas.
Noro popoBMLLA BigoMi B 6araTboX Mic-
UfX Mo BCbOMY CBITY. Y KOMULIHbOMY
CPCP 6nakutHi Tonasu fobyeanm B 3a-
6avikanni, Mpumopcbkomy Kpai i Ha Yy-
KoTui. BonuHcbke poposuile B YKpaiHi
TakoX 6arate Ha 6rakuTHi Tonasu 3 Bu-
[aTHUMK 1oBENIpHUMU skocTaMK. LLle 6na-
KWTHI Tonasu 3yctpivaiotecs B Hirepii,
Mo3zambiky, lNakuctaHi. Ane HaviBigomi-
LIOK pi3HOGApBHUMK TOMasamu, B TOMY
yucni i 6nakutHumK, € Bpaswunis. Came
Tam 6ynn 3HangeHi YHiKanbHi BCECBITHbO-
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BiAOMi 6nakwWTHI Tonasw, Hanpuknag,
Tonas «[puHueca Bpasunii», gkuid B
orpaHeHoMy cTaHi Mae po3Mmipu
14,3x14,3x12,7 c™, i «Mapbena», maca
skoro 1,65 Kr.

OnHak pogoBuLLa MPUPOAHOro BrakuT-
HOro TOMady B OCHOBHOMY BXE BWYEpMaHi
abo He po3pO6NAITLCA 3 IHLWMX MPUYMH
(Hanpvknag, BonuHcbke pogoBwLLe), ToMy
3apas B OBEMIPHOMY BUPOOGHULITBI B OCHO-
BHOMY BUKOPWCTOBYIOTb 6MakuTHI Tonasw,
OTPWUMaHi LUNSIXOM pagjauiiHoi i TepMiyHOi
06po6KM MpupoaHUX. Mpu LsOMy anpiopi
BBaXAETbCA, L0 Npu4mHa 6nakuTHOroO 3a-
6apBfieHHs NPUPOAHMX GNaKMTHUX Tomasis
i TOnagis, 3a6apBneHyx y npoueci pagjaLiv-
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HOrO OMPOMIHEHHS 3 HACTYMHUM TEPMIYHUM
BiANasioM, € iGEHTUYHOIO0, X04a HaM He Bfa-
Nocs 3HANTK CKiNbKK-HEBYab BapTUX yBaru
nyonikaujiin 3 Lporo npusogy. Xo4a ue nu-
TaHHs BapTe CEpPNO3HOr0 BUBYEHHS, OCKiMb-
K1, K MpaBuio, LjHa Ha toBenipHi BUPOOM
3 NPUPOLHUM KaMEHEM 3HAYHO MEPEBHLLyE
LiiHY BMPOGIB 3i UTY4YHUM a60 3 MPUPOOHUM
KameHeM, SKuA nigfaBaBcs pagiauinHii,
TEPMIYHIA Y1 OyOb-AKiA iHLLIK 06pO6L, He-
3BaXalOuN Ha OTPUMAHWA Y pesaynbTari
€(DeKT, HaBiTb FKLLO TaKUA LUTYYHUIA 4w
MinaaHuiA 30BHILLHEOMY BIIMBY KaMiHb Mae
KpaLli OBENipHI XapakTepucTukn (konip,
YMCTOTY, BIOCYTHICTb BHYTPILLHIX AEtHEKTB
Ta iH.), H>XX NPUPOSHMIA.

PRECIOUS AND DECORATIVE STONES 2015 Ne 3



Pesynbtatv pocnigxeHb. Nonspuso-
BaHi CNeKTPM NOrMWHaHHA B Aiana3oHi
450-1800 HM (~22220-2500 cm') Bumi-
plOBanMCb Ha OJHOMPOMEHEBOMY Crek-
TPOPOTOMETPI, CKOHCTPYWOBAHOMY Ha
6a3i nonspusaviiHoro mikpockona MIAH-8
i OMTIYHOrO MOHOXpomaropa SpectraPro-275
3i 3MIHHUMU AUCpPaKLiiHUMK rpaTKamu.
Ha pucyHky 1 HaBefeHO Monsapu3oBaHuWi
CMeKTP NOrNUHAHHA 6MakuTHOro Tonasa 3
BonuHcbkoro pogoBsuLLa, 3HATOrO B NAo-
WwwHi (001), y sKin BignoBigHO O BILO-
MoCTen [2] 6nakuTHe 3abapBneHHs npo-
aBnseTben B nonspumaauii ElINp (Nplla),
Togi K y nonspusadii EIINm i ElINg Ta-
KM TOMa3 € NpakTM4HO 6e36apBHUM (iH-
KOMW 3Merka XXOBTYBaTuUM). 7K BMOHO 3
pUCYHKY 1, 6nakutHe 3abapBreHHs B
ElINm-nonspusauiji 3ymoBneHe nepesax-
HO LUMPOKOK IHTEHCMBHOKO CMYrO0 MOrn-
HaHHA 3 MakcUMyMoM 6113bko 14970 cm
1 ska pasom 3 GinbLl CNABKoW CMYroK
23580 cm! i Kpaem KOPOTKOXBIIILOBOTO MO-
ITMHaHHA (hOpMye BIKHO MPOMYyCKaHHs (Bi-
KHO MpPO30pOCTi) CKNagHoi KoHdirypauii y
(pioneToBO-6nakuUTHi 06racTi BUOUMOrO BU-
MPOMIHIOBAHHS.

CTPYKTYpUW. XapakTepHo, LU0 BOHWU CyTTE-
BO Bifpi3HAOTLCA 3a 3arasibHO KOHIry-
paLieto, KifbKiCTHO KOMMOHEHTIB i B LiinoMy
€ 3Ha4yHO cnabluMMKM 3a IHTEHCUBHICTIO,
HiX NiHii nornuHaHHs OH-rpyn y 6pasunb-
CbKUX TOonasax-imnepianax. Lle ogHo3Hau-
HO CBiQYMTL NPO Te, L0 BUBYEHWIA BOMWH-
CbKMI1 TOMa3 Mae 3HA4HO MEHLLY KOHLIEH-
Tpauito OH-rpyn i ckopil 3a BCe Harne-
XWUTb 00 36aradeHnx hTopoM Pi3HOBUAIB,
HXX POXeBi i OpaHXeBi 6pasnsbCbKi
XPOMBMICHi TOMasu-imnepianm.

CTocoBHO mpupooy 3ab6apBneHHs BO-
NMHCBKMX TOMasiB 30Kpema i 6nakuTHUX
NPMPOOHMX ToMasiB B3arani NpakTU4HO
HiYoro He Bigomo. Y cBiil Yac asTopyt [3]
Ha OCHOBi 3iCTaBMIEHHS ONTUYHUX CeEK-
TpiB nornuHaHHa i cnektpis EMP gsoko-
NipHUX (6NaKUTHO-POXEBMX) BOSIMHCBKMX
TONA3iB ALY BUCHOBKY, LLO Li KONbOPU
3YMOBJIEHI Pi3HUMK 32 CUMETPIEI0 KOMN-
nekcamu ioHis Ti%*: [OMILIKN TUTaHy B
[YyXe Manux KOHLeHTpauiax 6ynu 3adik-
COBaHi B Takux 3paskax CnekTpanbHUM
meTogoM. OfHak B nopanblioMmy Taka
iHTEpNpeTaLia He gictana nigTBepmLXeHHs
[2]. Y po6orTi [5] aBTOpU Bif3HAYAOTb SKLLE
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Pucyrok 1. Tonspn3oBaHWin ONTUYHUIA CNEKTP NOMMMHAHHA NPUPOJHOTO GNAaKUTHO-
ro Tonasa 3 BonuHcbkoro pogosuiia ((hoTO Ha BCTaBLi), 3HATMA Yy nnowwmHi (001).
YopHe Kono Ha MoBepxHi 3pa3ka Mokasye MicLie BUMIpPIOBaHHA CrekTpa

Byabki niHii nornuHanHa B 14-o6nacTi
cnektpa (HaniHTeHcuBHiwa ElINp-
nonap1aoBaHa fiHia 3 eHeprieto ~7122 cm)
3yMOBNeHi konueaHHamu B OH-rpynax
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KOPenawjlto MiX iHTEHCUBHICTIO CMyru no-
FNWHaHHs 6113bko 620 HM (16130 cm) B
ONTUYHUX CNeKTpax 6MaKMTHUX Npupogd-
HWUX | ONpOMiIHEHMX 6pa3uNbCbKUX Tona-
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OOCHIIKEHHA | PO3POBKU

3ax i iHTeHcusHicTio EMP-curHany, saymos-
neHoro Aipkosm LeHTpoM O-(Al,) B HUX.
OpHak aBTOpM NuLLE BCTAHOBWMM, LLUO Lij
OBi 0COBNMBOCTI MalOTb CXOXY TEPMiuHY
CTabiNbHICTb, ane HiIKUX BWCHOBKIB Npo
3B'A30K 61akMTHOrO 3a6apBneHHs 3 LieH-
Tpom O-(Al,), @ TUM 6inbLue HisiKoi iHTep-
npeTawii NpUpoan OMTUYHOI CMyr NOrK-
HaHHA 6nM3bko 620 HM Yy cnekTpax 6na-
KUTHUX TOMa3iB BOHW HE HaBOZWNMW.

Y uinoMy BCi BOCRIOHWKM BBaXatoTb,
Lo 6rakuTHe 3a6apBrIeHHs MPUPOLHUX i
OMNPOMIHEHMX TOMa3iB Mae OfHy MpuUpopy.
OpHak npoBefeHe Hamu MOPIBHAMbHE
ONMTUKO-CMEKTPOCKONIYHE BUBHEHHS Npu-
POOHMX | ONPOMiIHEHWX 3paskiB BKasye,
LU0 Le He TakK, i npupoda 6rakuTHoro 3a-
6apBrieHHs B HWX pigHa.

Bynu BUBYEHi HENONAPWU30BaHI ONTUYHI
CMEKTPU MOrNMHAHHA TPbOX OrpaHeHux
BCTABOK 6M1aKWTHOrO OMPOMIHEHOrO ToMa-
3y (MoxomkeHHs Hesigome). Bci BOHM ma-
N CXOXi MK COBOK CNEKTPU MOrMMHAH-
HA. Ha puCyHKy 2 HaBefieHO CMekTp of-
Hiei i3 BCTaBOK. 1K BMOHO 3 MOPIBHAHHSA
PUCYHKIB 1 i 2, CNEKTPU MPUPOJHOro i
OMPOMIHEHOr0 TOMAasiB CYTTEBO BiApI3HSI-
toTbCs. BnakutHe 3abapBneHHs Onpomi-
HEHOro 3paska 3yMOBJIEHe NPUCYTHICTIO B
1ioro cnekTpi cnabkoro Kpato KOPOTKOXBU-
NbOBOrO MOrNMHAHHSA | BIAHOCHO CRabKoi
CMYrW MOrMMHAHHA 3 MaKCUMYMOM 61K3b-
ko 15920 cm!, eHepria aKoi maixe Ha
1000 cm' BULWA, HIX EHepria OCHOBHOI
ElINp-nonspm3oBaHoi cMyru NOrfMHaHHA
14970 cm™' B CneKTpi MpMpogHOro Tonasy.
3a3Ha4MMo, WO aHanoriyHuM ChekTp
OMNPOMIHEHOrO 6NaKUTHOro 6pasnbCbKO-
ro Tonasy TakoX HaBedeHo B poboTi [5].
PigHuus B eHeprii 4BOX CMyr NOMMMHAHHS
B CMeKTpax Ha pucyHkax 1 i 2 ogHo3Hau-
HO CBig4YMTb NpO Te, LU0 NPMpOAA LMX
CMyr, @ 3Ha4WTb i nNpupoga 61IakMTHOro
3a6apBfieHHs NPUPOLHWX | ONPOMIHEHUX
TONasis, pi3Ha, & CNEKTPU OMTUYHOO MO-
[TIMHAHHA MOXYTb OYTW BUKOPUCTAHI [n1f
e(PeKTUBHOI AiarHOCTUKW MPUPOQHOrO i
OMPOMIHEHOr0 TONasy B HOBENIPHUX BUPO-
6ax. 3a3Ha4mMmo, L0 3rifHO 3 HOBUMM [0-
CNiXeHHAMU [4], ONPOMiHEHHs! Npu3Bo-
OWTb [0 3MiH B IY-CcnekTpax nornuHaHHs,
30KpeMa, 4O OCNabNEHHs NiHiA NOrfMHaH-
Hs, noB’a3aHnx 3 OH-rpynamm y perynap-
HWUX By3nax KpucTaniyHoi rpatku Ta ges-
KWX TaK 3BaHWX «aHOMasbHWX» MiKiB, LU0
BWKITMKAHO BTPATOIO YaCTUHU BOGHIO BHA-
CNigOK OMPOMiHEHHA. Pa3oM 3 TuM, npu
LbOMY 3'ABMAKOTLCA HOBI CMYr i 3pocTae
iHTEHCUBHICTb AEAKMX ICHYIOUMX JiHIA no-
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rMvHaHHA. OfHaK 3a BM3HAYEHHAM Camux
aBTOPIB, i 3MiHW CTOCYIOTbCA CMYr Masoi
iHTEHCMBHOCTI, A0 TOro X OefKi 3 HuX
MPUCYTHI He B yCiX 3paskax. Tomy Aans
BUABMEHHS O3HaK pagiauinHoi 06pobKu
TonasiB Heob6XigHa po3pobKa iHLLKX,
«KOMMIEKCHWX», KPUTEPIiB.

KPYMHOTO 30HasbHOr0 Kpuctana Tonasy,
L0 MaB YiTKO PO3AINEHI 30BHILLHIO poXe-
BO-KOpUYHIOBaTY (6ypy) i BHYTpILLHIO 6€3-
KOMipHY 30HW. Ha pucyHKy 3 HaBefeHi
HEeNnonAp130BaHi ONTWUYHI CNEKTPW NOrK-
HaHHA TakKoro Tomasa, BUMIPSHI B LuX
OBOX 30HaxX. 7K BMOHO 3 PUCYHKY 3, B
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PucyHok 2. HenonspuaoBaHWiA ONTUYHWIA CMIEKTP MOTNUHAHHSA 61IaKUTHOrO OMNpoMi-

HEeHOro Tonasa

Ins 6inbly geTanbHOrO BUBYEHHS KO-
NipHUX NepeTBOPEHb Yy NpoLeci pagiaLin-
HOI | TEpPMi4HOi 06PO6KM GYNK JOCAIOXEHI
OpieHTOBaHI MocKo-napanenbHi nonipo-
BaHi 3 060X 6OKiB 3pasku, Bupi3aHi 3

CMeKTPi 6e3KONIPHOI 30HN MPUCYTHI AesKi
cnabki 3a iHTEHCWMBHICTIO CMEKTPasbHi
0C06MBOCTI (KOPOTKOXBMNBLOBUIA KpaMn
MOMNMMHAHHS 3 HaK/NAOEHO BY3bKO JiHi-
€10 3 MakcUMyMoM 6ina 22400 cm!, aki
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Pucyrok 3. HenonsipusoBaHi ONTUYHI CMIEKTPU NMOTMMHAHHS 30HaNbHOro Tonasa
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pas3oM 3 JeSKUM 3POCTAHHAM MOMfIMHAHHS

B iH(Ppa4epBOHiN 0651aCTi crneKkTpa 3yMOoB-
NIKTb Jyxe cnabke, Maibxe HeBugume
OKOM 6riakuTHe 3abapBrieHHsl). MosiBa 6y-
poro Konbopy B iHWIA KOMIpHIA 30Hi
MoB’A3aHa 3i 3pOCTAHHAM KOPOTKOXBUILO-
BOr0 Kpawo MOrfMHAHHS i MOSBOK Hakna-
[eHOi Ha HbOro LUMPOKOT CMYrn 3 Makcu-
MYMOM fiecb 6113bKo 24500 cm™.

[poxaptoBaHHa Ha MOBITPi 3a Temne-
patypu 500 °C npotarom m'sTM roguH
MPWBENO O MOBHOrO 3HWKHEHHS 6yporo
KOMbOpy i HabyTTa 3paskoM OfHOPIAHOro
6e3konipHoro 3abapsnexHs. licna onpo-
MIHEHHS MOTOKOM LUBMAKUX €NEeKTPOHIB
(B-BunpomiHioBaHHA) gosolo B 150 MIp
30HanbHe 3a6apB/EHHs 3HOBY 3'SBMIOCS,
30BHilUHA 30Ha Habyrna KOpW4HIOBATOro
KOMbOpY, CXOXOro Ha MonepegHin go Tep-
MOOBPO6KM, a BHYTPILLHA 30Ha OTpUMana
6nino-6nakutHe 3a6apeneHHs. ONTUYHI
CMEKTPM TaKuX ABOX 30H B OMPOMIHEHOMY
3pasky HaBefeHO Ha PUCYHKY 4 a i 6 Big-
noBigHO. Y 3abapBneHHi 6NakUTHOI 30HK
(puc. 4 6) OCHOBHY pofib Bigirpae KopoT-
KOXBWSTbOBWIA Kpal MOrfIMHAHHA | BXe
3HanoMa Ham 3a crekTpamu pagiaLiiHo-
3a6apBrieHNX OrpaHeHnx BCTaBoK (puc. 2)
wupoka ElINp-nonspusoBaHa cmyra 3
makcumymom 15920 cm!. i ctpora mo-
napu3adis 3yMOBMOE YiTKWA MIeoXpoism
Takoro papjauiiHoro 3abapsneHHs: 6na-
kuTHe y pasi ElINp i 6eskonipHe — EIINm.

Y 6ypiii 30Hi cnekTp 6inbll CKNagHWi
i CYTTEBO BIfOPI3HAETLCS BIf BMXILHOrO
CnekTpa, TO6TO Bif NPUPOZHOro [0 Npo-
XaploBaHHs (NOPIBHAHO 3 puc. 3). Xapak-
TEPHO, L0 B HbOMY TeX npucyTHs EIlINp-
nonspu3oBaHa cMmyra 3 MakCMMyMOM
15920 cMm!, AKa 3yMOBIIOE BNakuTHE 3a-
6apBneHHs onpomiHeHux Tonasis. bype
3a06apBrieHHs1 3yMOBIEHe, KpiM Hei, Lwe i
Cepieto HWMX CMYT MOMMHAHHSA 3 MaKCu-
mymamu 10400, 20330 i 23260 cm™ i iH-
TEHCUBHIM KOPOTKOXBWIIbOBWM KPaem Mno-
IMUHaHHA. [TpUYOMy pisHULS B IHTEHCKB-
Hocti cnektpa B ElINp- i EIINm-
nonsapu3aLliax He Taka BXe i BeNnKa, To-
My 6ype 3abapBrieHHs NPOSBASE He3Ha-
4Hui nneoxpoiam ElINp > EIlINm.

Cnig 3a3HaumTy, WO CMYru NOrnvHaH-
HS, fKi 3yMOBNIOKTL Nosisy Byporo 3a-
6apBreHHs Yy BigMOBIAHIA 30HI BUBYEHOrO
KpucTana (puc. 4 a), NposBnsAoTLCA, ane
3@ 3HAYHO MEHLUMX iHTEHCUBHOCTEW, i B
cnekTpi 6naknTHOI 30HK TeX (puc. 4 6).
ToMy OCTaHHs Mae He 4MCTO GnakuTHe
3a6apBneHHs, a OeLo 3 HeBenuKow [o-
MILLIKOIO HEMTPaNbHOro, Ciporo Konbopy.

PRECIOUS AND DECORATIVE STONES 2015 Ne 3
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Pucyrok 4. Tlo-
NAPU30BaHi Cnek-
TPU  NOTMHaHHA
6ypoi (a) i 6GnakuT-
HOi (6) 30H onpo-
MiHEHOro Tonasa

Pucyrok 5. To-
NApU30BaHi cnek-
TPY  MOTMMHAHHA
6ypoi (a) i bnakuT-
HOi (6) 30H onpo-
MiHeHoro Tonasa
micna Bsignany 3a
TemMnepaTypwu
120 °C

OOCHIIKEHHA | PO3POBKU

lMogi6HO, AK i Y BONMHCHKOMY 6Gf1aKuT-
Homy Tonasi (puc. 1), y cnekTpax BMBYE-
HOro onpomiHeHoro 3paska B EIlINp-
nonapusavii NpUCyTHA By3bKa NiHiA Mo-
MWHaHHA 6ina ~7124 cm!, aymoBneHa
KonvBaHHAMK 3B'A3kiB B OH-rpynax. 3a-
3HA4YMMO, L0 3@ IHTEHCMBHICTIO BOHA
MPakTU4YHO OfHaKoBa B 060X 30Hax (pwc.
4 a, 6), Ue CBiRUMTL NpO Te, LLO XapakTep
Takoro pagiauinHoro 3abapBreHHs CKO-
pill 3a BCE He MOB’'A3aHWI 3 ioHaMu rig-
POKCWIy B CTPYKTYpI Tonasy.

Iig yac TepmiyHOro Bignany 3a Temne-
patypu 120 °C BigbyBaeTbcs 3HAYHa
TpaHcopmalis B CnekTpi 6ypoi 30HU
(puc. 5a). Mpu UbOMY Kpal NOrMMHAHHS |
cepis cmyr 3 makeumymamm 10400, 20330
i 23260 cm! cyTTEBO 3MEHLYKTLCA 3a
iIHTEHCWBHICTIO, OCOBNMBO KOHTPACTHO L
BuAHO ans nonspuaauii ElINp: cnextp Ha-
6yBac Maixe Takoro camoro Burnagy, sk
i B GnakuTHIA 30Hi (puc. 5 a, 6). Y nons-
pusadii EIINm 6ype 3a6apBneHHs 3MeH-
LUYeTbCS 3a IHTEHCWBHICTIO, 3aMiCTb cepii
cmyr 10400, 20330 i 23260 cm!, ski
NPaKTU4YHO 3HUKAKOTb, B Hill 3'ABNAIOTLCA
HOBi CMyrn 3 Mmakcumymamu ~17600 i
~21400 cm'. Y pesynbTati BCIX UMX
TpaHcchopmauin B ElINp-nonsipusauii 3o-
HanbHICTb CTA€ MPaKTUYHO HEBUOUMOLD:
06MaBI 30HM MalTb OAHAKOBE OGNAKUTHE
3a6apBsreHHst. Mpu upoMy B 060X 30HaX,
30BHILUHIA | BHYTPILLHIA, y nonspu3aadii
ElINp BCi 03Haku CMyr nOrfMHaHHA,
MnoB’a3aHWx 3 BypuM 3abapBrieHHs, npak-
TUYHO MOBHICTIO 3HMKAKOTb, GNAKUTHUI
KOMp CTae 3HA4HO YMCTIWWMM 6e3 6yapb-
SKMX OOMILLOK HEeWTpanbHoro Ciporo Ko-
nbopy. B ElINm-nonsipusauji 3oHanbHicTb
BCE Lle 36epiracTbCs: B Ll opieHTauii
6nakvuTHa 30Ha KpucTana € 6e3KosipHoto,
a bypa 30Ha Habysae ocnabneHoro 6ypy-
BAaTO-XOBTOr0 3abapBneHHs.

Mig Yac noganbLuoro Bignany 3paska
3a Temnepatypu 180 °C BigbyBaeTbca no-
fanblua TpaHcopMmaLis CrnekTpis nornm-
HaHHA B 060X nonsapusaiax y 6ik 3meH-
LUeHHs1 (paKTUYHO MOBHOrO 3HWUKHEHHS)
CNEeKTPOCKOMIYHUX  OCOBNMBOCTEN,
MoB’A3aHnX 3 O6ypuM 3abapBfIEHHSM.
KpucTan npu LsoMy HabyBae OLHOPIOHO-
ro 6nakuTHOro 3abapsfieHHsl, TOOTO Hisi-
KOi 30HabHOCTI BXe HE CMOCTEPIraeThes,
a pi3HMLA B CMEKTPaxX MOrMMHaHHS B ABOX
30Hax MOBHICTIO HIBENIOETLCA AN Mons-
pusauii ElINp i ElINm, sk ue BugHO Ha
PUCYHKY 6, 0e HaBEedeHO MONsPU30BaHWI
CMEKTP MOTfIMHAHHS KONWLLHBOI Bypoi 30-
HW, OHAKOBWIM AnA 060X 30H KpucTana, i

13



RESEARCH AND DEVELOPMENT

TUNOBWIA ANA OBENIPHMUX (OrpaHOBaHMX)
Tonasis, fKi niggaeanuch pagiauinHomy
BMMBY. 3 BPi3aHOr0 Ha PUCYHKY 6 ¢hoTo
L06pe BMOHO, L0 KpucTan BTpaTue 6yab-
Ky BUOMMY 30HambHICTb | HabyB OfHO-
pigHoro 6nakuTHoro 3abapeneHHs. Kpim
Toro, B ElINm-nonspusadii Tenep kpaiue
MPOABSAETLCA LUMPOKA CMYyra MOrIMHAHHS
3 MakcumymoMm 16470 cm™', aka 3ymos-
MI0E NOsIBY B L OpieHTaLji 6nakMTHOro
3abapBrieHHsa, Xo4a i AeLlo cna6Luoro,
HiX B nonspusadii EIINp.

OpHak mig Yac mofanbLioro Bignasny
Kpuctanis 3a Temnepatypu 250 °C, Bip-
6YBaETbCS BiOYYTHE 3MEHLUEHHS iHTEH-
cueHocTi ElINp-nonsipusosaHoi cmyru no-
rMuHaHHs 15900 cM!, | npakTUYHO noBHE
3HUKHEHHA ElINm-nonspusosaHoi cmyru
~ 16400 cm!, B peaynbrati 4Yoro 3a6aps-
NEeHHs 3paska CTae MEHL! HACWMYeHUM
(puc. 6). To6TO, HAa OCHOBI eKcrepuMeH-
TanbHO OTPUMAHUX AaHUX MOXHa CTBep-
DXyBaTW, O HaNUCNpUATIMBILMM LN
OTPUMaHHS MaKCMMaJilbHO HAaCWM4YeHOro
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PucyHok 6. Tonspu3oBaHuin CNEKTP NOrNuHaHHA Gypoi 30HW ONPOMIHEHOro Tonasa

nicns signany 3a Temnepatypu 180 °C
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Pucyrok 7. Tlonsipu3oBaHuin CNEeKTP NOrnuHaHHA 6ypoi 30HW ONPOMIHEHOro Tonasa
nicns Bignany Ha nosiTpi 3a Temnepatypu 250 °C
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6nakuTHOro 3abapeneHHs, 6e3 Hebaxa-
HWUX JOMILLOK 6ypyBaTtoro BiATiHKY, € TeM-
nepatypa signany 180 °C.

7K BUOHO 3 HOTO Ha puc. 6, bype 3a-
6apBneHHs NepPeTBOPUIIOCA Ha BnakuTHe,
a BMXigHa BMOMMA 30HANbHICTb KpucTana
MOBHICTIO 3HMKIIA

7K BUOHO 3 (HOTO Ha puc. 7, bype 3a-
6apBneHHs NepeTBOpUIOCs Ha BrakuTHe,
a BMXigHa BMAMMA 30HANBHICTL KpucTana
MOBHICTIO 3HUKNA

OG6roBopeHHs1 OTPUMaHWX pesynbTaris.
Ha pucyHKy 8 HaBefieHO cxemy 3MiHU 3a-
6apBneHHs BMBYEHOrO Tornasa B Monspu-
30BaHOMY CBIT/i CTAHAAPTHOrO xepena
ocgitneHHs MKO 1931 C, wo imitye pos-
cisHe feHHe cBiTno [1]. Po3paxyHku 6ynu
MpoBefeHi Ha OCHOBI CMEKTPIB OMTUYHOTO
nponyckaHHs B pianas3oni 350-830 Hwm.
AKLWO BMXOAUTW 3 BIi3yanbHOro, 4YUCTO
CYy6’€KTUBHOIO MNCUXO(I3UYHOro Cnpuii-
HATTA 3a0apBfiEHHs OTPUMaHWX 3paskis,
TO Temnepatypa signany 180 °C 3paeTb-
Csl HAM HaNCNPUATAMBILLOIO AN1S OTPUMAH-
H HaWbinb 4ucToro GnakMTHOrO 3a-
6apBfieHHs B OMPOMIHEHOMY KpuWCTai.
3BW4aHO, NOAIOHI AOCAIMXEHH 3 BUKO-
PUCTaHHAM KONOPUMETPUYHIX PO3paxyH-
KiB BApTO NPOBOAWTM Ha LUMPLLIRA i BinbLu
cucTeMatuyHO nigibpaHin Konekuii 3pas-
KiB IOBEJTIPHMX TOMA3iB 3 Pi3HWUX POAOBULL
CBITY.

Ha 3aBepLueHHs BapTo e pas 3aysa-
XWUTW, WO, fIK BUOHO 3 MOPIBHAHHS iHTEH-
cveHocTi ElINp-nonspusoBaHoi cmyru no-
MUHaHHa 7124 cM™!, y cnekTpax Ha pu-
CYHKax 5-7 (y Mexax TOYHOCTi BU3HAYeH-
Ha) BMiCT OH-rpyn y BMBYEHOMY 3pasky
3anuwaeTbCcs CTanuMM 3a BCiX Temnepa-
Typ Bignany, ue, fiK BXe 3a3Hauyanocs,
CBiguMTL NpO Te, LUO LWIBKALLIE 3a BCE 3a-
6apBneHHs Kpuctana i BCi AOro nepertso-
peHHs nig Adieto TepMivHOi 06pO6KM He
MOB’A3aHi 3 NPUCYTHICTIO | KOHLEHTpaLlier
B CTPYKTYpi TONasy iOHiB rigpoKcuny.

PRECIOUS AND DECORATIVE STONES 2015 Ne 3
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EBypa 3oHa BEnakuTHa 30Ha
Np Nm Np Mm
onpo-

MiHE-
HHIA

120 °C

180 °C

250°C

Pucyrok 8. EBoniouis 3a6apBneHHst ONPOMIHEHOr0 30HabHOMO Tornasa nicna Bignany 3a Temne-
patyp 120, 180 i 250 °C y pa3i OCBiTNEHHs 3paska Ha MPOCBIT y NONSPW30BaHOMY CBITHi, Bigo6pa-
XeHa 3a [onoMoro web-Konbopis cuctemMun Hex i pospaxoBaHa 3 OMTUYHKX CMEKTPIB NPOMyCcKaHHs!
Ans ctaHgapTHoro mxepena ocsitneHHs MKO 1931 C, wo imiTye poscisHe feHHe CBiTno

Bukopuctana nitepatypa
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VK 549.892.2

O.l1. benivyeHko, kKaHAMAAT reosoriYHNX HayK

Arygy

[ Aecum —

«iHgoHe3iiicoKuil Oypuumut»

B cratbe oxapakTepu3oBaH HOBbINI Ha YKPAUHCKOM DbIHKE
BUA MCKONaemblX CMOJST — UHOOHEe3wWickuiA rneccut. [aHo ero
KpaTkoe onucaHve, npusegeHa uHgopmauyms 06 ucTopun uc-
crie[oBanmns, [o0bI4e 1 MCronb30BanHmy. OnucaHbl reMMonory-
Yeckue CBOVICTBA U YHUKASTbHbIE OCOBEHHOCTH rieccuTa.

PucyHok 2. Bupobu 3 rmecuty («Ambermart» 2015)

16

The article deals with the indonesian glessite, a new type of
fossil resins on the Ukrainian market. The author gives a brief
description and information about the history of the research,
production and use, dwells on gemological characteristics and
unique features of the glessite.

2013-2014 pokax Ha YOPHOMY PUHKY 6GypLu-

y TUHY B YKpaiHi 3'ABUAMCA 3paskn «BypLUTUHY»

TEMHO-KOPWUYHEBOrO KOMbOPY Barow o 7-8 Kr,
fKi npofaBanu fK «yHIKanbHWA» YKPaIHCbKUA GYPLUTMH.
Cneuianictv ogpasy 3BepHynu yBary Ha He3BUHaiHWi
Konip, dhopMy Ta pO3Mip CUPOBWMHU — MPOMOHYBANMUCS
ynamku Big 500 r i 6inble (puc. 1).

MpakTnyHo opHoyacHo, 3 2013 poky, Ha BMCTaBKax
OypwtuHy «Amberif» i «Ambermart» B MonbLi gekinbka
TOProBux (hipM 3anponoHyBanu Ha Npogax nomibHy cu-
POBWHY Ta BMPOOM 3 HEi (KaBOLLOHW, HAMWUCTA, Pi3bONeHi
(irypkm) Ak iHLOHESINCbKWIA BYPLUTUH — BUKOMHY CMONY 3
octpoBa BopHeo (KanimaHTaH) (puc. 2). BoHa xapaktepu-
3yeThCA 3a3BMYal TEMHO-KOPUYHEBMM KOMbOPOM 3 ¢pio-
NeTOBWM BIATIHKOM, He3Ha4yHa 4acTuHa CUPOBUHU Mae
6nigo-CVHIO NMIOMIHECLIEHLIO (4MM TPOXM Haragye LOMiHi-
KaHCbKWA BypLUTUH), NPO30pICTb 3pasKiB 3MIHIOETLCS Bif
MPO30pMX A0 HEMpPO30pMX, HacTo 3YCTPIHAKTLCA 3pasku
3 npoLuapkamn 6nifo-KpemMoBOro Komnbopy.

BukonHa cmona 3 0. bopHeo (Manansia, wrar Capa-
BaK) BrepLle onucaHa ByeHWMK [1-3] Ha noyatky 90-x
pokis XX cT. i BURoBYBalOTL AK CynyTHIO CUPOBMHY Ha
ponosuwi 6yporo Byrinna Mepit-Mina (Merit-Pila). Mig-
paxoBaHo, L0 Ha LibOMY POAOBMLLI MOXHA BMUO0OYBaTK
[0 2-5 TUCAY TOHH cMoru Y pik. Ha konanbxi Mepit-lina,
sk nucas [itep Wnee [2], 6yno 3HanpeHo HanWbinbLly B
CBITi 6puITy BUKOMHOT CMOAW po3MipoM 3,5%1,2 M, 06’€eMOM
5 M2 Ta Barow 23 Kr. YacTuHa Liei 6punn 36epiraeThes
B Museum Am Lowentor B LTtygrapti. Takox onucai
3Haxigku «iHBOHe3Icbkoro GypLuTHY» Ha octposax Cy-
marpa, Manya Hoea IBiHes, fBa, Cynaseci. ManeHbki

ISSN 2079-1410 PRECIOUS AND DECORATIVE STONES 2015 Ne 3



irypkn 3 Uiei BUKOMHOI cMOnW, BUpi3aHi Ha ocTposi Bani, no-
yanu 3'ABRATUCA Ha LLOPIYHIA MiHepanoriyHii BucTasyi «Mineral
Show» y MioHxeHi B cepeamHi 90-x pokie XX CT.

65 1
60—5
55—5
50—5
45-2
40-5
35 =

30 =

KoediuieHT a6cop6uii cm™

25 1

20 =
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P o
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B0 2 %) Ta BICYTHICTIO CYKLMHITOBOI KMCNOTK [4]. 3a XiMiYHUM
cKnafom rnecut 3 bopHeo 6inbL NOZIGHUIA [0 rnecuTy 3 pogo-
Buwa lovtwe (HimewuuHa), Hix go rmecuty 3 [pUMOPCHKOro
poposuwa [5].

. ' o .
1500 1000 500

XBunbOBE 4ncro cm !

Pucyrok 3. IHthpa4epBOHUI CMEKTP ecuTy

MXG-25007E2  Low -Range »35

220 }
) ﬂiﬂ oV | 8442 DB prm
|Resoluton| 8277 um

PucyHok 4. BHyTpilLHA CTPyKTypa 3 Mikpokpannsamu B
rnecuTi i3 Cymatpu [5]

HaykoBi [LOCTIIKEHHA «iHOOHE3INCbKOr0 BYpLUTUHY» CBif-
YaTb, WO BiH HANEXWTb 40 BMKOMHUX CMON rpynu rnecuty. Mne-
CWT — BMKOMHA cMona, Bneplue 6yna onvcaHa O. Xenmom Ha
ManbMHIKEHCbKOMY POAOBULL (HUHI — TpUMOpCbKE POROBULLE,
Pocis), npoTe 3apa3 rnecut fyxe pigko 3ycTpivaetbea B ban-
TinCbKoMy perioHi. 14-cnekTpu 3paskis cmomv 3 0. bopHeo nogi-
6Hi 0o TMnoBmx Y-cnekTpiB rmecuty (puc. 3), Bigpi3HAOTLCA
NULWE HEBENNKOK IHTEHCUBHICTIO CMYrW KONMBaHb 6GNKU3bKO
1700 cM!. B enemMeHTHOMY CKNagi rnecuty BMICT ByrfieLo aMmi-
HIOETbCA B Aiana3oHi 83-84 %, BogHi 10-11 %, KucHio 5-4 %,
BiH XapaKTepu3yeTbCa HU3bKUM BMICTOM cipkm (0,2-0,6 %, pigko

ISSN 2079-1410  WOwWTORHE TH JEKOPATURHE KAMIHHA 2015 No 3

b

3a pesynbraTtamu BMBYEHHSA CKnagy 6nifo-KpeMOBMX Npo-
LIapKiB y 3paskax rnecuty BU3HAYEHO, L0 BOHU CKNaaeHi rnu-
HOMOZIOHOK Cy6CTaHUieto, [0 CKnagy fKOi BXOOMTb KaOMiHIT,
XNOpUT, KBapL i kanbuut [5].

Pesynerat getanbHOro BUBYEHHS «iHAOHESINCHKOro OypLUTH-
Hy» BKasyloTb, LLO Or0 mxepeniom 6ynn fepesa Shorea robusta
3 poguhn Dipterocarpacea, TMNOBI Ans TPOMIYHOI YacTUHU Agii.
Ha Tepuropii €Bponu 3anuLLKu OEPEB Liei POAUHI He BUSBMEHO,
ane nogi6HicTb |Y-cnekTpis rnecuty 3 €Bponu, WO NOX0auTb 3
XvBuui gepes pogy Burseraceae, i rnecuty 3 BopHeo, cBiguMTb
Mpo FEHETUYHWUA 3B'A30K LMX OBOX pogie fepes. Bik rmecuty 3
BopHeo Bu3HaueHo B fdianasoHi 20-35 MIH pokis [6].

PucyHok 5. TlceBpomopdho3a BUKOMHOI CMOAM (rnecuTy) no
Kanbuuty [5]
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Mg yac JocnimXeHHs rnecuty 3 IHpo-
Hesii 6yn0 BMABMEHO OKPeEMi 3pasku i3
CreundiyHO BHYTPILLHBOI CTPYKTYPOIO,
fIKa XapakTepuU3yeTbCA BENMYE3HO KiMb-
KiCTI0 MiKpoKpanenb, Lo Hibu BKpUTi Bi-
JIMM MUIOM | NPU3BOAATL 4O BTPATU Npo-
30pocTi. Ane BOHWM He MatTb HIYOro
CMiIbHOrO 3 yciMa BilOMUMW BKpareHHs-
MK B cykuwuHiTi. Lnee [2] onucas ix B
rnecuti 3 CapaBaky i HasBaB «Eier-
Troppfchen». Binblu AeTanbHi JOCNimXeH-
HA, npoBedeHi y My3sei 3emni MAH [5],
[03BONUNN 3pO6UTU TOuHILLMIA omuc. Lle
Kpanni npo3opoi cMonu MIKpOCKOMIYHOMO
PO3MIpy Bif BECATUX B0 TUCAYHWX YaCTUH
minimetpy (puc. 4). Bonn mornm ccopmy-
BaTMCA 3a [JyXe BUCOKWX Temneparyp
(ToukKa KuMiHHA CMOMK), HanpuKnag, B ne-
Piof aKTMBHOI BYNKaHIYHOI AisfbHOCTI.

IHLWOW, Hag3BMYANMHO LiKaBOK 3Ha-
xigkoto, € ncesgomopdo3a cMonu (rnecu-
Ty) MO KanbuWTy, sika 6YnNM AOCRIAXEHa i
BnepLue onncaHa B Mysei 3emni MAH [5].
ABTOpamm onncaHo 3pasok Macoio 38,7 T,
KU NpeacTaBnse cobot NPUPOAHWIA H6a-
ratorpaHHuk, L0 Haragye 3a CBOIMM Xa-
paKkTEpPUCTMKaMW KpUCTan KanbLuTy (puc.
5). Lleit «thanbwumsuidi Kpuctan», B SKOMy
nepsuHHa cy6etaruia CaCO, nosHicTio
3aMilLieHa CMOrI0l0, Mae 06puC CKaneHo-
e[py, XapakTepHOro Ans KanbUWUTy, AKWi
pocTe B MOPCbKOMY CEpefjoBMLL, Ha Lo
BKa3ye iHTEHCWBHUIA PICT NCeBOOKpUCTa-
na B3goBx oci C. Kpuctanu kansuuty,
L0 KpUCTanisyloTbeCa y MpPIcHiA Boni, Ma-
l0Tb O3HAKM IHTEHCUBHOrO NEpneHauKy-
nApHoro 3poctaHHs fo oci C. Kpim kpu-
cranorpacivyHMx BUMIpIB, NPoO #oro nep-
BMHHUIA KanbLWTOBWUIA CKnaj cBig4atb
pe3ynbTat LOCHiOXEHHS 36epexeHnx
MOBEPXOHb CTIHOK KpucTana 3a [OomnoMo-
rOK CKaHYI4Oro ENEKTPOHHOrO MIKPOCKO-
ny 3 npuctaekoto EDS.

PucyHok 6. JTIOMIHICLEHLS rnecuTty B yrb-

TpachioneToBoMy BUMPOMIHIOBAHHI

[emMonoriyHi xapakTepucTUKu riecuty
3 |HOoHesii:

Konip — kopu4HeBUi, 6nino-KopuyHe-
BUW, TEMHO-KOPUYHEBUA 3 (DIONETOBUM
BigTIHKOM.

[Mpo30opicTb — Bif MPO30POro 4O HEMpo-
30pOro, 4acTo 3ycTpi4aloTbCs 3pasku 3
npoLuapkamu 6:1if0-KPeMOBOro Kombopy.

Mg Yac pocnigxeHHs nOMiHecUeHLii
3paskiB BUSBIIEHO ICKPABO-CUHE CBITIHHA
B KOPOTKO- i BOBrOXBM/IbOBOMY BWMPOMI-
HIOBaHHi (puc 6). HesHadyHa yacTuHa cu-
POBUHM Mae 6Mifo-CUHIO JIIOMIHECLEHLiO
(uum Tpoxm Haragye [LOMiHIKaQHCbKUI
OYpLUTWH) | NpU OEHHOMY CBITAi.

lycTuHa — 1,00-1,03 r/cm3, Ha BigMiHy
Bifl CYKUMHITY, rycTMHa §KOro, 3a3suyan,
6inbiue 1,05 r/cm®,

Y pasi HarpiBaHHa (Hanpuknag posne-
YEHOI0 TOKOK) NErko MNaBMTbCS.
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[OBEPXHS rNEeCUTy 3nerka pos-
YMHSAETBCA, AKLLO Ha HEl Ha OfHY
XBUIIMHY MOMICTUTW Kpanmw aue-
TOHY, BOHa CTae NWMKO, MpoTe
BILOWTKY Nanbus Ha MOBEPXHi He
3a/MLWAETLCA Ha BiAMIHY Bif Kona-
ny.

3aranbHONPUAHATI  NPUHLMAN
COPTYBaHHS rNecuTy BIACYTHI, ane
Ha PWHKY BIiDOMi TEPMiHMW, SKUMM
JesKi noctavanbHUKU OMUCYIOTb
AKICTb CUPOBMHM Mif Yac npopaxi:

AAA Blue - cvpoBuHa Haisu-
LLOi AIKOCTI, NPO30pa, 3 ACKPaBUM
6NAKUTHUM BifTIHKOM;

AA Blue/mixed color — cuposu-
Ha BWCOKOi SIKOCTI, nmpo3opa, 3
6nakMTHUM abo hioneToBUM Bif-
TiHKOM (puc 7);

Kristal — cvpoBwHa, npuaartHa ang
BWrOTOB/IEHHS KABOLLIOHIB, HAMUCTWH, NPO-
30pa abo 3i 3HAYHOK KiNbKICTb MPO30PUX
pinsHoK (puc. 8);

Asalan - 31e6ifbLLIOr0 Henpo3opa cu-
POBWHA, YacTO 3i 3HAYHOIO KifbKICTIO Kpe-
MOBWX MNpoLuapkis (puc. 9).

BapricTb rnecuty (nponosuuisa komna-
Hii «Starborn Creations», cepneHb 2015,
BuUcTaBka «Ambermart», [DaHCbK):

AAA Blue - 3 €po/rpam
(1200 €spo/kr (noT));

AA Blue/mixed color — 1 €spo/r
(400 €Bpo/kr (noT));

Kristal — 50 €Bpo/kr (noT));
Asalan - 25 €po/kr (no)).
Tpeba 3a3HaumTy, O Y pasi 3Ha4HUX

3amoBnieHb (Binbwe 1000 kr) BapTicTb
Moxe 6YTW 3Ha4HO 3HUXEHA.

Pucyrok 7. Blue/mixed color —
CVPOBWHA BMCOKOI AKOCTI, Npo3opa,
3 6nakuTHUM abo ¢hioneToBuM Bif-
TiHKOM

PRECIOUS AND DECORATIVE STONES 2015 Ne 3



Pucyrok 8. Tnecut skocTi «Kristal»

Pucyrok 9. Tnecut sikocTi «Asalan»

OOCHIIKEHHA | PO3POBKU

BukopucTana nitepartypa

1. Hillmer G., Weitschat W., Varva N. Bernstein in
Borneo // Naturwiss. Rundschau 45. - 1992, — P.
72-74.

2. Schlee D., Phen Hock Chan, Donari J., Fuok Kung
Voong. Riesenbernsteine in Sarawak, Nord-Borneo //
Lapis, Mineraien Magazin. — 17 (9). - 1992. - P.
13-23.

3. Kosmowska-Ceranowicz B. Bursztyn z Borneo —
najwieksze na swiecie zloze zywicy kopalnej //
Przeglad geologiczny. — 1994. — P. 7, 576-578, 604.

4. Kosmowska-Ceranowicz B. Bursztyn w Polsce i na
swiecie / Warszawa. — 2012. — 299 p.

Kosmowska-Ceranowicz B., Lydzba-Kopczynska B.,
Sachanbinski M. The fossil resins of Indonesif - their
internal structures and forms // Amberif 2014. The 21
seminar «Amber. Gemology - museology-
archaeology» — 2014. - P. 9-14.

5. Matuszewska A. Bursztyn (sukcynit), inne zywice
kopalne, subfosylne | wspolczesne / Katowice. —
2010. — 234 p.

ABTOp BUCIIOB/IIOE LYMPY MOJSIKY 3a [OMOMOry Ta KOHCynbTauii npogecopy, Aoktopy Hayk bapbapi Kocmoscbkini-LiepaHosuy

(Mysevi Semni T1AH).
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YK 549.08 : 549.731.11

O.l1. benivyeHko, KaHamuaaT reonoriYHnx Hayk

10.[. laeBcbkuii

Aaryy

K.I. lepeBcbka, LOKTOP reosnoriyHnx Hayk

HHITM HAHY

10.1. JlapxyH, kKaHguAaaT reosnoriyHnx Hayk

J1.4. ®yrons
Aarygy

KoMmmaekcHi

reMoOAOTr19HI

A0CAIAKEeHHA WNniHeAl

ABTOpamu 6bIiI0 NPOBEAEHO UCCIIEL[0BaHNe reMMosiornyec-
KUX, QOU3NHECKUX Y XUMUYECKUX ANarHOCTUYECKUX XapaKTepuc-
TUK MPUPOLHOM, CUHTETUHECKOU U 0071arOPOXEHHOMN LLMUHENN.
O6pasybl 6binn nccnenoBambl Metogamn VIK-®ypee crekTpo-

The authors made a research of the gemological, physical
and chemical diagnostic characteristics of the natural,
synthetic and treated spinel. The samples were studied by
IR-Fourier spectroscopy methods, X-Ray fluorescence

CKOMUH, PEHTreHOITYOPECLEHTHOrO aHann3a, NPUBeaeHo X

AetalibHoe reMmoriorn4eckoe onucaHme.

Beryn. WniHens — miHepan, okuc mar-
Hito, 3anisa ¥ anioMiHilo KoopAuHaLAHOT
6ynoeu — (Mg,Fe)Al,O,, Wwo € miHepars-
HUM BMOOM 3MIHHOTO CKnagy Bif Kpaw-
HbOrO MarHiicToro 4neHa (BnacHe LUMiHe-
ni) B0 KpanHbOro 3anisncToro Ynexa (rep-
LMHITY).

[lo [OpOrouiHHOro KaMiHHA Hanexatb
npo3opi, AckpaBo 3abapBrieHi BiAMIHM
LuniHeni, LWo KnacudikytoTses 3rigHo 3 TY
Y 36.2-21587162.003:2009 «KameHi po-
POrOLiHHI (BPYroro-4eTBEPTOro NOPSALKY)»
K JOPOrouiHHe KaMiHHA Apyroro (Luni-
Henb 6naropogHa) i TPeTboro (LUniHesb)
nopAZKY.

brnaropogHa LuniHens pas3om 3i cma-
pargamu, pybiHamu, candipamu CUHIMU
Ta KONbOPOBWUMMW, ONeKcaHaputamu i La-
BOPWUTOM BXOAMTb [0 MEPESiKy «KOfbopo-

20

analysis, and
given.

BOMO KOLUTOBHOrO KaMiHHS BWCOKOi Bap-
TocTi — high-value colored gemstones
(HVCG)» [1].

BignoBigHO [0 KaneHJapHOro nnaxy
BukoHaHHA HOP «CTBOpPeHHs Komnnek-
CHOi 6a3n JaHuX (i3nKo-XiMiYHMX Xapak-
TEPUCTUK BOPOrOLHHOTO KaMiHHSA YKpaiH-
CbKOTO 0BENIPHOr0 puHKY» B 2015 p.
6ynu NpoBEAeHi KOMMMEKCHI reMOsOriyHi
LOCIIIKEHHA NPUPOLOHOI | CUHTETUYHOI
LuniHeni.

MeTta po60TV — BM3HAYEHHS FEMOIIO-
MYHMX XapakTepuCTUK 3paskiB npupoa-
HOi, CMHTETWYHOI Ta 061aropoaXeHoi
Lwniseni, [OCNIOXeHHs iHdpayepBOHUX
CMEKTPIB i CMEKTPIB PEHTTEHIBCLKOI pnyo-
PecueHUii UMX 3paskiB, iX MOPIBHAHHSA i
BUSIB/IEHHS XapaKTepHWUX LiarHOCTUYHUX
0CO6/MBOCTEN.

ISSN 2079-1410

their detailed gemological description was

MeToau gocnigXeHb — peHTreHoIy-
OpecCLeHTHUA aHanis, iHgppadvepsoHa
CMEKTPOCKOMis.

HocnipxeHHs metogom 14-Oyp'e cnek-
Tpockonii  NpoBogMAaoCca BIANOBIAHO [0
«MeToayKM OiarHOCTUKY JOPOroLHHOIO Ka-
MiHHA  MeTofioM |H-®yp’e criekTpockonii»
[2]. OocnigxeHHs meTogom POA BUKOHyBa-
nocs BianosigHoO oo «MeToaukK piarHocTu-
KW JOPOroLiHHOrO KaMiHHA Ta Woro 3amiH-
HWKIB METOLIOM PeHTreHOodhyopecLieHTHOro
aHanisy» [3]. Lum pocnimkeHHam nepegy-
BaNl0 BM3HAYEHHSI FEMONONYHMX XapakTe-
PUCTVK LOCTiIKYBaHWX 3pas3kiB.

O6’exTn JOCNImKEHHS: 3paskn Npupog-
HOI LUMiIHENi 3arafbHOK KiNbKICTO 72 LWT.,
KpaiHn noxomxeHHs kamexis — LLpi-JlaHka
(7 wr.), M'aHma (8 wr.), BetHam (4 wr.),
TapxukuctaH (4 wr.), TaHsaHia (5 wr.),
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MakuctaH (2 wr.), Magarackap (3 wr.),
ons 39 3paskiB KpaiHa MOXOLKEHHS He
BU3Ha4YeHa. Takox 6ynu LOCRimXeHi Lwi-
Heni CUMHTETUYHi (37 LWT.), CUHTE30BaHI
meTogamm BepHenns i onocosum.

Maca 3paskiB NpupogHoi LwniHeni Big
0,15 go 620,0 ct, CMHTETUYHOI LNiHeni —
Bin 0,28 oo 4,99 ct.

Xapaktepuctuka pocnigxyBaHUx
3paskiB. [Jna 3paskis npUpogHoOi Ta CUH-
TETUYHOI LWNiHeni 6ynn BU3HAYeHi Taki re-
MOJTOriYHi XapakTEPUCTUKU: MOKA3HWK 3a-
NOMIEHHS!, TYCTUHA, MIOMIHECLIEHLA npu
OCBiTNeHHI Y®-namnoto, 3pas3ku BuBYa-
NCb 3a [ONOMOrO reMOSIONYHOro MiKpo-
ckona Ta cinetpa Yenci (tabn. 1.1, 1.2).

Mig Yac BMBYEHHS FEMONONYHMX Bnac-
TMBOCTEV KONEKLLi NPUPOZHOT | CUHTETUYHOI
LUMiHeni 6yno BUSIBMEHO, LLIO OKPEMi 3pasku
XapakKTepuaytoTbCcs 0COONMBUMK (Pi3UYHM-
MU abo OMTUYHUMMW BNACTUBOCTAMM:

1. Y wniHeni npupogHoOi YOpHOTO KO-
NbOPY BWABMEHO 3ATHICTb A0 HaMarHivy-
BaHHS, LLO MOB’A3aHO 3 BENWKOIO KinbKic-
Ti0 Fe y kameHi (puc. 1). BuaHayeHo, Lo
3pa3ok € BMCOKO3anNi3nCTUM Pi3HOBULOM
LUNiHENi — NNeoHacToMm [4].

PucyHok 1. TneoHact — Bucoko3zani-
3UCTWIA Pi3HOBME, LLMiHeN

2. Mip yac pocnimkeHHs chnyopecLeH-
uii 3paskiB MPUPOLHOI Ta CUHTETUYHOI
YepBOHOI LUMNIHENi BUABIIEHO CBITIHHA AK B
[OBrOXBWUIbOBOMY, Tak i B KOPOTKOXBM-
NbOBOMY BWMPOMIHIOBaHHI. [lig 4Yac Bu-
BYEHHs1 LMX 3pasKiB 3a [OMOMOrow npu-
3MaTUYHOrO CrmeKTpockona 6yno BusBMe-
HO TOHKI R-niHii B giana3oHi 680-700 HMm.
XapaktepucTuyHi R-nidii B8 ubomy Aiana-
30Hi [O3BONAOTL CTBEPLXYBATU NPO Ha-
ABHiCTb Cr ik enemeHTa-6apBHIKA Y Yep-
BOHiiA WwniHeni. JocnigkeHHs CnekTpis
PEHTTEHIBCLKOrO BUMPOMIHIOBAHHA 3pas-
KiB TaKOX CBig4MTb NPO BUCOKMI BMICT Cr
3a [0CUTb HEeBENWKOi KiNbKOCTi iHLLIMX
enemeHTis [5].

3. Y peskux chionetoBmx pisHOBMOAX
MPUPORHOT LUMNiHENi BUSABNEHO e(DEKT 3MiHM
KONMbOPY — MPM LUTYYHOMY OCBITIIEHHI Y LIMX
KaMEHAX BUSBNEHO POXEBWIA BifTIHOK.

4. Tlig Yac pocnimKeHHs TeMHo-cione-
TOBOI LWNiHENi 3 edeKTOM acTepuamy
(4-npomeHeBa 3ipka Ha NOBEpPXHi) 6yno Bu-
SIBNIEHO O3HAKWM 0611aropomKeHHs, a came
Andy3siHoi 06po6KK: B iMEPCIHOMY Mi-
KPOCKOMi MOMITHO, LLO MOBEPXHS KaMEHIo
Mae cipe 3a6apBieHHs); CNEKTP PEHTIEHiB-
CbKOrO BMMPOMIHIOBaHHS 3paska XapakTe-
PW3YETbCA AOCUTb BUCOKMM BMICTOM Ti [6].

OOCHIIKEHHA | PO3POBKU

CKOMi YITKO BWAHO NAacTuHy matepiany
(ckno?), sika Hapae ioNneToBMIA KoIip Ka-
MEHIO (puc. 2).

MMip yac pocnimxeHHs dnyopecueHui
BCTaBKW OYyNO BWSBMEHO, LIO CKIaAoBi
YaCTUHW TPUNNETY BiPI3HAOTLCA 3a iH-
TEHCUBHICTIO CBITiHHS, @ came, KpamoBi
YaCTUHW XapaKTepU3yTbCA IHTEHCUBHUM
CBITIHHAM, XapakTepHUM i LWniHenen,
CUHTE30BaHMX MeToAoM BepHenns, a B
LIEHTPanbHIN YacTuHi (CKNO?) CBITIHHA Big-
CYTHE.

Pucyrok 2. Cknaposi yactuHu Tpunnety (A) nig Yac SOCRimKeHHs B iMepCiiHOMy
Mikpockoni (36. 37) (B)

5. Y CUHIR | GNaKWTHINA LWNiHeni, CUHTe-
30BaHin MeTooMm BepHeins, mig yac fo-
CRigKEHHS 3a Jonomoro instpy Yenci
BUSIB/IEHO CBITIHHA Y4EPBOHOIO KOMbOPY.
Lle noB’si3aHO 3 MPUCYTHICTIO Y KaMeHsX
BocuTL BENMKOI KinbkocTi Co [7].

6. BHacnigok [OCNIIXEHHS OKpemux
3paskiB NPUPOLHOI LUNIHENI B iIMEPCIiHOMY
MiKpocKoni 3HangeHo cnign Tepmoo6pob-
KW Yy BUrSgi QMCKONOZIOHUX TPILLMH [6].

7. Tlig Yac BWBYEHHS B iMepcCiiHOMY
MiKPOCKOMi CMHTETWYHOI LUMiHeni, BMpPO-
LLieHoi 3a Jonomoroto Metogy BepHreins,
BWSIBMIEHO ras30Bi NyxupLi pi3HOi dhopmu,
a B CUHTETMYHIN LUNiHeni, BUPOLLEHOI 3a
[OMOMOro otocoBOro MEeToAy, — 3a-
nuwkn dntocy [5].

8. BHacnipok petanbHOro AoChipXeH-
HA1 BCTABKW (DIONIETOBOrO KONbopy (3pa-
30K 13) BCTAHOBIEHO, LU0 BOHA CKNageHa
TpbOMa LUapamu: CUHTETMYHA LUniHenb
(MeTon BepHeins) — Hesigoma pevoBWHa
(MOXNMBO CKMO) — CUHTETMYHA LUMiHENb
(meton BepHeins). B imepciiiHoro mikpo-
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DocnigxeHHs wniHeni metogom 14-
®dyp’e cnekTpockonii. BumiptoBaHHs
NPOBOAUINCS 3@ LOMOMOIOK CMEKTpOMe-
Tpa mogeni «Nicolet 6700» BUPO6HMLTBA
«ThermoFisher Scintific» Ha npucTabLj
«Collector Il» Ta npucTasLi KoHgeHcaTopa
nyyka npomeris «Condenser» 3a KiMHaT-
HOI Temneparypu, B CreKTpanbHOMY fia-
nasoHi 7000-400 cm™'. KinbKicTb ckaHy-
BaHb Y LMKNi BUMiptoBaHHs — 192-3584,
3a poafinbHoOi 3patHocTi 4 cm.

Y pesynetati aHanisy otpumanux 14-
CMEKTPIB LUNiHeNi BUABNEHO TaKi 3aKOHO-
MipHOCTi:

1. B [Y-cnektpax pocnifxeHux npu-
POAHMX 3pasKiB CrnocTepiraeTbCs cepis
MiKiB MOTMMHAHHSA Pi3HOI LUMPWHK B Jia-
nas3oHi 6n13bko 3300-3600 cm, ski, 3a
niTepaTypH/MM BigOMOCTAMMU, NOB’A3aHi 3
kormBaHHamu OH (puc. 3) [8].

Y 6inbwocTi 3paskiB CUHTETUYHOI
WniHeni B LUbOMY AianasoHi 6yno BusB-
NEHO [Ba MiKW MOTMWHAHHA 3 MaKCUMY-
Mamn 6nn3bko 3514 Ta 3348 cm, wo
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Pucyrok 3. Cepisi MikiB MOMMMHaHHs B fjanasoHi 65m3bko 3300-3600 cM™! poxesoi wniHeni (TamkukucTa)
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PucyHok 4. TIiKn NOrMUHAHHA 3 MakcuMymamu 61m3bko 3514 Ta 3348 oM™ y wniHeni, cuHTe3oBaHin
thntocoBuM MeTogoM i MeTofoM BepHeins

TakoX MOB’A3YI0Tb 3 KOSIMBAHHAMU 3a-
nvwkis rpynu OH [8]. Cnig 3a3HaunTy,
Lo aMnaiTyga umMx NikiB 3Ha4HO BULLA B
KaMeHsiX, CMHTE30BaHUX meTogom Bep-
HEWns, NOPIBHAHO 3i LUMIHENO, CUHTE30-
BaHil MeTofom cntocy (puc. 4). BetaHos-
feHa 3aKOHOMIpHICTb MOXe 6YyTU BUMKO-
pucTaHa fiK gjiarHoCcTM4Ha 03Haka nig vac
BW3HAYEHHS METOAIB CUHTE3Y.

2. binbuwicTb 14-cnekTpiB npupogHnx
LINiHenei xapakTepuayloTbCsl IHTEHCUB-
HOK CMYrol MOfIMHAHHSA 3 MaKCUMyMOM
6nm3bko 5000 cm!, sKy 3a3Buyai
MOB’A3YI0Tb 3i 3MiHAMU Ha eNIEKTPOHHOMY
piBHI B TeTpaempuyHnx Fe2* [9].

3. Y cnektpax 6inbLIOCTi NpUpoaHUX
3paskiB BUABMEHO MiK 61M3bKo 625 cm!
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(puc. 5), AKuiA IHTEPNPETYETLCH AK CKNag-
He KonueaHHa Tuny Me2+-0-3Me. Moro
no3uuisi y CNeKTpi JeLlo KoNWBaeTbCs 3a-
NEXHO Bifi B3AEMHOI KiflbKOCTi €NeMEeHTIB
y kameHi [10].

4. B I4-cnekTpax 3paskiB HOpHOI LuMi-
Heni BMABNEHO nNiK 6nM3bko 610 cm,
SIKWA TaKOX MOB'A3YI0Tb i3 CKNagHUM KO-
nuBaHHam Tuny Me2*-0-3Me3*. BiH Big-
PISHAETLCA Bifi AHAMOMYHUX KONWBaHb Y
CMeKTpax LUMiHeni iHWMX KONbopiB, L0
KOPENETLCA 3 BENUKUM BMicTOM Fe, V,
Ni (puc. 6) [10].

5. V cnekTpax LniHesi CUHTETUYHOI
BUABNEHO MiK 65113bko 619 cm™ (puc. 7).
Llel nik Takox iHTepnpeTyeTbcs Locnig-
HUKaMW SK CKNagHe KONMMBAHHA TWMy

KOWTORHE TH JIEKOPATHRHE KAMIHHA 2015 Ne 3

Me2+-O-3Me3*. Moro nosuuist y cnexTpi
[eLL0 3MIHIOETLCA B 3aN1EXHOCTI Bif B3a-
EMHOI KilIbKOCTi eNleMEHTIB, fK i B npu-
pogHux 3paskax [10].

6. MNig yac BMBYEHHSI CUHLOI | BNaKNT-
HOI LUNiHeni, CMHTE30BaHOI 3a AOMOMOrot0
meTogy BepHeins, 6yno BMSABMEHO 30HY
MOrMWHaHHS B fgianasoHi 58007000 cm.
IHTEpNpeTyBaTK L0 30HY MOTIMHAHHS, Ha
Xanb, He BOAanocs, ane BOHA BILCYTHS Y
BiZMOBIOHOMY [ianasoHi NPUPOLHWX aHa-
noris i ToMy Moxe 6yTW [OMOMIXHON
03HaKO Mif Yac AiarHOCTUKM.
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HocnipxeHHa wniHeni metogom
peHTreHohnyopecLUeHTHOro aHanisy.
BumiptoBanHs nposogunuca y nadopa-
TOPHMX yMOBax 3a HOMOMOIOK CMEKTPO-
METPa EHEPrin PEHTrEHIBCLKOrO BUMPOMI-
HioBaHHs «CEP-01» mogeni «ElvaX-Light»
3 iHTepBanom pocnipxers Big Na go U.
JocnifgXeHHs BUKOHYBanWCb METOLOM
AIKICHOro aHaniay.

3a pesynbrataMu JocnifXeHb BCTa-
HOBNIEHO 3aKOHOMIpHOCTI (Tabn. 2.1, 2.2):

Y pocnigxeHux 3paskax npupomHOi
LniHeni BUSBNEHO foMikn Ga, SKuin pos-
rMAfaeTbes AK AiarHOCTUYHUIA KpUTEepin
MPMPORHOTO NOXOIXKEHHs MiHepany [11].

3pa3ky NPUPOLHOI i CUHTETMYHOI Luni-
HeNi YepBOHOrO KONMbOPY XapakTepuay-
toTbcs nNigBuLLeHum BmicToMm Cr 3a Big-
HOCHO HEBENMKOI KinbKOoCTi JoMilloK Fe.
MigeuweHnin Bmict Cr3* npuasoauTh [0
3MiHW 3a6apBneHHs Big 6Nif0-POXEBOro
[0 Y4epBOHOrO, OCKINbKW YEPBOHWIA Komip
LUNiHeni 3yMOBNEHWA BMICTOM Lii€i AOMiLL-
Kn [4, 5].

Y NpvpOaHOI LUNIHENi YOPHOrO KOMbopy
BUSIBIIEHO BENWKY KiNbKiCTb JOMILLOK Fe Ta
Ti, $IKi CIPUYMHIOIOTL KOTTP LMX KameHis [4].

Bukopuctana nitepatypa

3pasku npupoaHoi LWniHeni ioneToso-
ro, CMHLOr0, CUHBO-3EMIEHOM0 KOMbOPY Xa-
PaKTEpPU3YIOTLCA HAsBHICTIO JOMILLOK Mn,
Fe, Cu, Zn y pisHux cniBeigHOLLEHHSsX [4].

3pa3ok TEMHO-OpaHXeBOi LuniHeni
(KpaiHa noxomkeHHs B'eTHam) xapakTepu-
3yeThCA CneungiyHMM Habopom enemen-
TiB-gomiwok — Ti, V, Cr, Mn, Fe, Cu [4].

Y 3eneHyBaTo-XOBTiN LWniHeni (MeToq
BepHeiins) BWSABNEHO AOCWUTb BENUKY
KinbKicTb Mn, KA, 3a niTepaTypHUMM
BiJOMOCTAIMM, € MPWUYMHOK MOSIBU LibOrO
KONbOpY B KameHi [7].

Y wniHeni 6NakMTHOTO i CUHLOrO KO-
NbOpIB, BUPOLLEHNX MeToLoM BepHenns,
npucytHi gomiwkn Co, Ti, Cr, Fe, ski
CMPWYMHIOITbL MOSIBY BUMLLEBKA3aHUX KO-
NbOPIB Y KAMEHSIX.

Y 3pasky 4epBOHOI LUMiHENi, BMPOLLe-
HOi 3a [OMOMOrol HrCOBOr0 MeTomy,
MPUCYTHI opgHo4vacHo enemeHTn Pb Ta Ga,
fIKi € CKNafoBOK YacTuHot dntocy. He-
06XiHO 3a3HaunTL, WO GIOC, SKUA Mic-
TUTb Ui SOMILLKKW, PO3MOLINEHNA Y 3pasky
HepiBHOMipHO. Komnnekc Pb+Ga Moxe
6yTV BUKOPUCTAHWUM nif Yac AiarHOCTUKK
LbOro METORY CHHTE3Y.

Mig Yac focnimKeHHs TPUNAETY CUHTe-
TWYHA LWniHenb (MeTton BepHeins) — He-
BiJOMa peyoBMHA (CKNO?) — CUHTETUYHA
LniHenb (MeTon BepHeins) BusBneHa no-
CTiHa npucyTHiCTb enemenTis Si, Ca, Pb,
Ga. MoxHa npunycTuTH, WO NPUCYTHICTb
BKa3aHMX EMeMEHTIB Y TPMNAETi NoB’'A3aHa
3 HasABHICTIO Y HBOMY MNACTWHM 3i CKna.

Takum yuHom, Bnepiue B ALY pocni-
[KEHO BMCOKO3ani3aUCTUIA PI3HOBUL LLMi-
Heni — NNeoHacT 3 BUCOKOK MarHiTHICTHO,
BUSIB/IEHO 3B’A30K YEpPBOHOI SIOMIHECLIEH-
Lii 3 HasIBHICTIO XPOMY Y YepBOHIN LWMiHe-
ni, JOCNiMXeHO 3pasku 3 edheKTOM 3MiHK
KONbOpY, AOCRILKEHO 0651aropoaKeEHHS
(acTepuam) Ta BMABNEHO Nif MIKPOCKO-
MOM AMCKOMORIOHI cnign po3nagy npupoga-
HUX BKMtOYeHb. [ig Yac AOoCnimXeHHs CUH-
TETUYHOI LUNIHENi OMMCaHO XapakTepHi
LS8 NEBHWX BUAIB CWUHTE3Y BHYTPILLHI
BKMIOYEHHS, BU3HAYEHO CKNadoBi YacTUHM
TPUNNETY i3 CUHTETUYHOI LUNiHeni. Takox
BMBYEHO NMPUPOZY KOMbOPY AEAKMX Pi3HO-
BUOIB CUHTETUYHOI i NPUPOIHOI LUMIHEN.
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TUIOMOPSISH

MpnBeneHbI pe3ynbTaTbl U3yHeHNs NETPOrpaguyeckoro co-
cTaBa KuMOepsNTOB U TUIMOMOPGM3MA anmasoB KUMOEPNTO-
Bovi Tpyoku Jlopeneii (AHrona). YcTaHoBeHo, 4T0 KpUCTassibl
anMasoB MpeacTaBfieHbl B OCHOBHOM pom60oaeKasfpamu.

OOCHIIKEHHA | PO3POBKU

Data are given about results of petrographical composition
and typomophism of diamands from kimberlite tube Loreley.
It is substaitiated that crystals of diamonds are presented
by rombododecaedres.

X0fi NPOBefeHHs LOCHiLXeHb B

pamkax npoekTy «[aHro» B nis-
HIYHO-3axigHi YacTuHI AHONbCLKOMO LLUW-
Ta 6yno BWABNEHO KIMOEPNITOBY TPYOKY
Nopenewt (Cneig K., Bynga T.M., Can-
Tow A., HaicimenTo €., 2006 p.). OgHak
[eTanbHe BUBYEHHS PEYOBMHHOTO CKnagy
KiMGepniToBoro Tina i OLiHKa nepcnekT1s
afIMa30HOCHOCTI Ha ToW Yac He Bynu npo-
BefeHi. Y Uil cTaTTi HaBedeHo peayrbTa-
TV DOCAiMKeHb aBTOPIB LLOAO BU3HA4EHHS
MiHepanoro-neTporpaciyHoro cknagy i
BMBYEHHS TUNOMOPi3My anmasis Tpyoku
Nopenei. Y CTPYKTYPHOMY BiZHOLLEHHI
panoH LOChifKeHb po3TalloBaHui y nie-
HiYHO-3aXigHi YaCTUHI AHrONbCLKOro LU-
Ta (panoH MyceHge). Kimbepnitosa Tpy6-
Ka Jlopenem 3HaxoguTbCs Yy BepXiB'ax
p. Myce i npuypodeHa [O OCbOBOI MiHii
po3nomy Cy6LUMPOTHOrO NpocTAraHHs. Ha
PiBHi eposiHoro 3pisy Tpybka B nnaHi
mae enincosuaHy dopmy. Y BepTuKass-
HOMY po3pi3i Mopdronoria TPYOKM 67n3b-
Ka [0 giaTpeMu 3 KaHanoM LUniHOPUYHO-
ro Tuny.

ISSN 2079-1410

KimbepniToBe Tino cknageHe pisHoma-
HITHUMK neTporpagivyHUMK TUNaMK nopig
— KiM6epniToBuMU BPEKYiIAMU, MACUBHU-
MU Kimbepnitamu nopdipoBoi CTPYKTYpH,
a TakoX KCeHonitamu ropHOneHguTie, ra-
6po i 6ioTWUT-rpaHaT-nNnarioknasoBMMM
KpUCTanocnaHUsaMu.

OcHoBHa Maca KimbepniTiB cknageHa
OPi6HMM BKpanneHWKaMmn CeprneHTUHI30-
BAHOrO ONiBiHY, POMGIYHOrO MiPOKCEHY,
Xpomgioncuay, nepoBCbKiTY i rpaHary,
3LEMEHTOBAHUX Macol KapboHaT-cep-
MEeHTUHOBOrO CKnagy.

lMopdpipoBuid KimMbepniT npeacTasne-
HWA Nopofol 6NakUTHO-3eNeHyBaToro
Konbopy. TekcTypa KiMbepnita Bkparnie-
HWKIB iHOLi GpekdvieBMOHa, CTPYKTypa B
OCHOBHOMY nopdiipoBuaHa, B OKPEMMX
Pi3HOBMIIB — KNacTM4HO-nopdipoBuaHa i
Kenicpitoa. Po3Mip BKpanieHukie Bapitoe
Big 2-3 MM o 1-2 cm. CnocTepiraiotbes
BKpanmneHukn igioMopHoi, OBasbHOI,
CMJIOLLEHO-0BabHOI (DOPMU, TaKOX 3y-
CTPIYaOTLCA FOCTPOKYTHI YNamkm, Lo BY-
3Ha4aloTb KNacTU4Hy CTPYKTYpY Kimbepni-

KOWTORHE TH JIEKOPATURHE KAMIHHA 2015 Ne 3

Ty. Bkpannenukn 3 igiomopcpHumMmn 06pu-
camu HanexaTtb CepneHTUHI30BaHOMY
OniBiHY | NipOKCEHy, TakoX crocrepira-
I0TbCA JYCOYKM BioTUTY i donoronity. o-
CTPOKYTHI ynamkm, ski (hopmyioTb Bpekyi-
€BUOHWA BUMNAL MOPOLW, NPEACTaBEHi
(bparmeHTamMm nopig OCHOBHOTO i ynbTpa-
OCHOBHOrO CKnagy.

Mig yac MIKPOCKOMIYHOrO BMBYEHHS
BCTAHOBNEHO, LLO NOPipoBMIA KiMGepRIT
MicTuTb 0 30 % oniBiHYy, 3aMileHoro
CEeprneHTUHOM [BOX rexepauin. dopma
rncesaoMopdo3 OKpyrro-osarbHa. Bkpa-
MAEHUKN 30HaNbHO nodhapboBaHi — No
nepudepii po3BMBAETLCA TEMHO-3ENEHU
GOYNIHriT, dhopmye KeniciTosi 06NAMIBKY,
a B A0pi — CEprneHTUMH [BOX reHepauii
(cepnocouT i nu3apauT). paHat cnoctepi-
raeTbCA y BUMMAAi TPILLMHYBATUX 3€peH,
LU0 MICTATb BKMOYEHHA MArHeTuTy i 6io-
TWTY. HaBKono 3epeH rpaHaty sigmiva-
I0TbCS KeniciToBi 06MAMIBKM, YTBOPEHI
arperatamu CeprneHTWUH-KapboHaT-Xopu-
TOBOrO CKnagy, iHOAi — NWAOMNOAI6HUM
PyOHUM MiHepanom.
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Kim6epniToBi 6pekHii iHTEHCMBHO nepe-
pobreHi BTOPUHHUMK NpoLiecamu: kapbo-
HaTM3aLieto, CepneHTUHI3aLielo, oTanbKy-
BaHHAM. KapboHaTtu npeacTasieHi Tpbo-
Ma piHOBMAAMM: KaNbLWUTOM, AOOMITOM
i CTpoHUiaHiTOM. 3B’A3ytoHa maca kimbep-
niTiB  NpeAcTaBneHa TOHKO3EPHWUCTUM
arperatoM CKNMagHoro cknagy: ceprnes-
TWH, MEPOBCLKIT, KapboHaTn, 6pycuT i
MOOAVHOKI 3epHa amdibony. IHofi HaBKo-
N0 OKPeMMX BKpanneHukiB KiMoepnity
CrocTepiralTbCad CKYMYEHHS rOn4acTux
3epeH anatuty. Kap6oHaTHi MiHepanu B
KiMGepniTi 3amiLllyloTb fK BKpanieHuKuy,
TaK i CMoNy4Hy macy nopomu.

Cepepn, kimbepnitis Tpybku Jlopenen
BM3HaYeHi Aeaki pi3HOBMAM, 3baradyeHi
conoronitom. Y ix cknagi 3ycrtpiqalTbes
MOOAVHOKI NOpdhipoBi BKpanneHnkn ¢no-
roniTy, CepneHTUHI30BaHi 3epHa OniBiHY,
OnnaefeHi 3epHa TPiLLMHYBATOrO rpaHa-
Ty. TPiLLMHW BUMOBHEHI PYyAHUM MiHepa-
nom, 6iotutoM i xnoputom. o nepudepii
rpaHaToBMX 3epeH CrocTepiraeTbes 060-
NOHKa KenigiTy cepneHTUH-kapboHaT-
XJIOPUTOBOrO CKnagy.

Xpomgioncug focuTb pigko 3ycTpiva-
€TbCA B KiMOepniTax Tpybku Jlopenei i
npeacTaBneHnn OKPEMUMK  yraMKamm
ab0 LMK 3epHamm OKpYrno-oBasibHOi
hopmu 3 chparmeHTamm 06nsMIBKM 3 TOH-
KO3EpHUCTOro arperarty Kanbuuty. 3a Ko-
NbOPOM BUAINAOTLCA ABA PI3HOBMAM: 3e-
NIEHUIA 3 XOBTYBATUM BIfTIHKOM i cMapar-
[0BO-3€eNeHniA nipokceH (puc. 1).

lMepLunii pisHoBMO, SK Npasuno, Mic-
TWUTb BKITIOYEHHS MacTWHYacToi Ta ron-
4acTtoi opMU, YiTKO OPIEHTOBAHI MO Mo-
LLWHI CNanHOCTI, IO BKa3ye Ha enireHe-
TUYHY MPUPOAY.

Opyruin  pisHOBMA — ACKPaBO-3eNeHi
3epHa xpomgioncugy 3 MigBuLLEHo Tpi-
LLmHyBaTICTIO. [Mpn BUBYEHHI MONIPOBaHWX
MNacTUH BCTAHOBIIOIOTLCA KpUcTanodio-
iOHi BKITIOYEHHs, NPUypoYeHi OO0 TPILLWH.
dopma BKITIOYEHb OKpYrna, po3Mip He ne-
pesuye 30 MKM. BctaHouTh hasy Kpuc-
Tanisadji Hemae 3Moru.

3a pesynsraTamy MiHepanori4Hux go-
CNigXeHb BCTAHOBMIEHO, LLO KIiHOMIPOK-
CEH Hanexutb 00 XPOMAIONCUAIB XPOMO-
BOI MiHepanbHoi acoujiadii. KniHonipokceH
TUTAHOBOI Ta EKMOriToBOi acoujalin He
BUABNEHWN.

lMpakTUYHO BCi BKpanneHuku MiHepa-
niB KiM6epniTy 0To4eHi KeniiToBUMM 06-
NAMIBKaMK, NpeOcTaBfeHNMU arperaTom
CeprneHTUH-XIOPUTOBOrO cknagy. Y ckna-
Oi BKpanieHuKiB cnocTepiraloTbCa 3epHa
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PucyHok 1. 3epHa xpomgioncuay OBOX Pi3HOBMAIB, mipony Ta
XpoMmLUNiHeNidiB 3 KiM6epniTy Tpy6ku Jlopenen

pygHOro MiHepany i nceegomopgo3n 60-
yRiHriTy no onieiHy. OcHoBHa Maca — kap-
6oHaT-CepneHTMHOBOro cknagy 3 ¢oro-
niTom. KceHoniT KiM6epnitoBux 6pekdin
MICTUTb (PparMeHTU rOpPHONEHAWTIB i iH-
TEHCMBHO 3MIHEHOTO rabpo.

OkpeMi pi3HOBMUAN BUBHEHMX KiM6Gepri-
TOBUX GPEKYin MOXYTb BYTW BiOHECEHI 4O
TUMYy aBTONITOBMX, L0 CopMyBanmcs B
pesynbTaTti 3MiLLeHHS OEKiNbKOX MaHTin-
HUX BMNNIABOK Pi3HMX 3a CKnagom amdoe-
PeHLioBaHMX nopig, AKi 3anaratlTb Ha
Pi3HUX PIBHAX BEpXHLOI MaHTii [1]. Ha ko-
PUCTb LbOrO MPUMYLLEHHS CBIOYATbL Ha-
AIBHICTb Y CKrafi BKpanmneHukis Kiméepni-
Ty Tak 3BaHWX aBTONITIB — arperaris, WO
CKnagatTbCs 3 iRioMOPMHMX 3epeH cep-
MEHTUHW30BAHOMO ONiBiHY, OTOYEHWX 06NS-
MIBKOIO [ApiBGHOMOPIPOBOro KiMGepiTy.

B aBtonitoBux hparmeHTaxe crocre-
piraeTbCAa igioMOPMHMIA XapakTep Ncesao-
Mopdho3, Wo ycnagkyesanu ¢opmy 3ami-
LeHoro onigiHy. lNopsig 3 asToniTamu y
CcKrnagi 6peKuiil Bin3HA4atoTLCA | OKPYrIIo-
OBasibHi NCeBgOMOPdO3N CEPNEHTUHI30-
BAHOrO OMiBiHY, & TakOX YNaMKu FOpH-
ONeHanTy i rpaHaT-6ioTUTOBOrO CAOAUTY.
CTpykTypa nopogum 6pekdieBuaHa.

Y npoueci Bunpo6ysaHHa Tpy6ku Jlo-
penent 6ynu BUSBNEHI KpuUcTanu anmasy
(puc. 2, 3). Ui anmasu npegcraBneHi
KpucTanamm a6o OCKonkamu KpucTanis, a
TaKOX 3pOCTKaMu OBOX i Ginblue iHAWBI-
fiB. MNepeBaxatoTb OCKOMKM i MOLLKOMKEHI
3epHa.

Anmasn B OCHOBHIN maci 6e36apBHi
a60 3 HE3HA4YHMM XOBTUM BifATIHKOM, KO-
PUYHEBI KpUCTanM 3ycTpivyaloTsea pifLle.
Y Tpy6ui Jlopenen 6GinbLiicTb 3paskis an-
Ma3y npeacTasneHi pombogofexkaeapamm
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(pnc. 3) abo ix ockonkamu (VI rpyna 3a
knacudikauieto 3.B. BapTOWMHCHKOrO)
[2]. 3a knacudikauieto t0.J1. Opnoga [3],
BCi BUSIBNEHI KpucTanu 6ynu BigHeCeHi 0o
| rpynn. 3HauHa ix 4acTMHa Mae nopyLueHy
CUMETPIEIO, ANA BiNbLLOCTI XapaKTepHe Curlb-
He CMNOLLIEHHA NO OcsiX cumeTpii L3 i L2.

CniBBigQHOLLEHHSI MEPBMHHOI Ta CKOMo-
TOi NOBEPXOHb 11 PI3HWUX KpUCTaniB He
opHakose. |Hogi Ha Tni 6araTo CKynbnTy-
poBaHoi ropbKyBaToi MOBEpXHi Bigkony
3aNMWAKTLCA TiNbKU PENiKTU NagKux
rpaHeii, ane 4acTille KpUBOrpaHHa TOHKO-
namiHapHa noBepxHs NepeBaxae.

Mikpopenbsedy rpaHeit i NOBEPXOHb Bif-
KOJy XapakTepu3yeTbCs LUMPOKUM Mpos-
BOM MNpPOLECIB KOPO3ii | PO3YMHEHHS Ha-
camneper 3a paxyHOK pO3BUTKY Kparnse-
BUOHOI MIKPOCKYNbNTYpW [4]. YTBOpEHHS
OCTaHHbOI, 3rifHO 3 eKCcrnepuMeHTanbHu-
MU OaHuMK, BiaOyBa€eTbCs 3@ YaCTKOBOIO
PO3YMHEHHS anmasy y BOJOMICTKUX Cwfi-
KaTHUX po3nnasax, 65M3bkux 3a CKnagom
[0 NyXHuX 6a3arnsTiB i namnpoiTis [5].

KpiMm KpannesngHo-6110K0BOT CKYnb-
NTYpU, Ha KPUBOTPaHHUX MOBEPXHAX
KpucTanie Big3HA4YaETbCa TakoX rpyba
LUTPUXOBKA, LU0 NEPExXomuTb Y HEpPIBHO-
MipHy 60pPO3HUCTICTb. TOHKI 60PO3HK MPO-
X0OATb 4Yepe3 BCH MOBEPXHIO anmasy,
3aIOMIOKYMCL Ha LUBax rpaHemn, To6To
thopma ix 3ymoBrieHa ¢hopMoio Luapis
PO3YUHEHHS.

OKpiM BMKPWBIIEHWX KPUBOTPAHHMX
KpucTanis i iX ynamkis HempasuibHOi dhop-
MU, 6YNN BUSIBIIEHI HE3AKOHOMIPHI 3pOCT-
KM iX pi3HOBeNuKuMX iHavBigie. Ha noeepxHi
OKTaeOpuyHWX iHamBIgiB y GaraTbox Bu-
nagkax MpuCYTHI CKYNbMTYPH, LLO YTBOPIO-
I0TbCS B MPOLIECI PO3YMHEHHS aniMasy.
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Pucyrok 3. Kpuctan anmasy toenipHoi skocTi. Po3mip 3 Mm

XapakTtepHumu  MOpPONOriYHUMM
03HaKamm HaniBKpyrnmx KpucTanis € CHi-
MOBUAHE LUTPWUXYBAHHS, AjaroHanbHa Lua-
pyBaTiCTb Ha OKTaeJpUYHUX TrpaHsX,
MAOCKOLOHHI BUCTYMW, WO NpeacTasns-
0T (PparMeHT! AUTPUIOHASbHUX LUapIB.
€ MepeKoHNMBI [OKa3W YTBOPEHHS Mogj-
GHWX CKYNbNTYP MNif Yac PO3YWMHEHHs an-
Ma3y Ha no4aTkoBWX CTapifx npouecy,

OCKIiflbK/ 4epe3 BTpaTW Mo4aTkoBoi Macu
inbLu HiX Ha 10 % irypy TpasneHHs Ha
rpaHaAX 3HWMKaKOTb i POpPMyeTbCA LLapyBa-
TiCTb PO3YMHEHHS.

Y pasi NpUCyTHOCTi BENWKUX OEedIeKTiB
(TPILWMHK, MIKPOLBIHWKM) AiarOHanbHi
Lapu y BUrMsAi ONyKIUX TPUKYTHUKIB Mo-
BiNsoTbCA HA OKPEMi OiNSHKU 3 YTBOPEH-
HAM MONILEHTPUYHOT wapysatocTi. Kpim
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OOCHIIKEHHA | PO3POBKU

HE3aKOHOMIPHWX 3pOCTKIB, 4S9 anmasis
XapakTepHa HasBHICTb 3aKOHOMIpHMX
LUNiHeneBWx OBINHUKIB. Y OEAKUX KpucTa-
nax BUSIBNEHi BKITIOYEHHS YOPHOMO KOJbO-
py, MMOBIPHO rpadity.

OCHOBHI BWCHOBKM nonepenHix [ocni-
IPKEHb MOXHA Pe3toMyBaTh TakMM HMHOM:
— BeNMKa YacTuHa [OCHIIKEHUX
KpucTanis anMasy € poMoogoaexkaeapamy;
— KpucTanu oKTaegpuyHoro rabi-
TYCY He BUSBMEHI, 32 BUHATKOM 3POCTKIB
OKTaegpu4HUX KpucTanis;

— 3rigHo 3 Kknacudikauieto
t0.J1. Opnosa, BCi 3pasku KpucTanis Big-
HeceHo o | rpynu pisHoBuMAiB;

— 3rigHo 3 Kknacudikauieto
3.B. BapTolumHCbKOro, 6inbLuUiCTb 3pas-
KiB Tpyb6ku Jlopenei BigHeceHo go VI
MOPOONiYHOI rpynu — OKPYrAi anmasau
3 Pi3HOK MIKPOMOPCOOrietd NOBEPXHI;

— BCi Kpuctanu anmasy Tpyoku
Jlopenen HecyTb Cnigu 4acTKOBOro pos-
YMHEHHS Yy BWUIMALI MiKpOropokis, Lo
CKnagalTb LlarpeHeBni penbed (ans
6inbLWIOCTI KpUcTanie), a TakoX SMKK
TPaBNEHHS! TPUKYTHOrO i KBaApaTHOro
MepeTuHIB Ta KaBepHW, SIKi PO3BMBAIOTb-
Csl MO OcnabneHnuM 30Haw;

— Ha NOBEepXHi BEMMKOI KiNbKOCTI
KpucTanis BUABNEHI MpoTOMarmMaTuyHi
BiOKOMM, B AESKMX BUMagKax pereHepo-
BaHi, LU0 YacTille HecyTb cnign po3uu-
HEHHs, JesiKi 3pasku MatoTb TEXHOrEHHI
BIKOMN BEPLLIMH.

Bukopucrana nitepatypa

1. Xapbkvs A.[l. KopeHHble MeCcTopOXaeHus
anmasos mupa. / A.[l. Xapbkus, H.H. 3uh-
yyk, A.W. Kptoukos — M.: Hepgpa, 1998. —
567 c.

2. baprowwuHckmin 3.B. CpashuTtensHas xa-
pakTepUCTMKa anmasoB W3 pasfnyHbIX
anMa30HOCHbIX paiioHoB 3anapHoii Fky-
tim. / 3.B. BaptowmHckwii // Teonorus u
reogmanka. — 1961. — Ne6. — C. 40-50.

3. Opnos 10.J1. MuHepanorus anmasa. /
t0.J1. Opnos — M.: Hayka, 1984. — 264 c.

4. Keachuua B.H. TMpupopa anwasa. /

B.H. Keachuua, A.[l. Xapbkus, H.H. 3un-
uyk — K.: Haykosa gymka, 1994. — 229 c.
5. TapanuH B.K. BknioyeHus B anmase u
anmasoHocHble nopogsl. / B.K. TapaHuH,
I".M. Kyapseuesa — M.: MI'Y, 1991. - 239 c.
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E.N. flem4yeHKko, kaHau[aT TEXHUYECKUX HAyK
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Y po6orti 3anporoHoBaHa TEXHOMOrs PALiOHASIbHOI eKOOMYHO
yucToi yTunizayii BigxodiB kamMeHeo6pO6HOro MignpuemMcTea
LLIAXOM BUKOPUCTaHHS LUIaMy K HaroBHIOBa4a HeaBTOK/1aBHO-
ro niHob6eToHy. HasepeHo pesynbtati isuko-MexaHiyHnx Bu-

npobyBaHb [OCAHOI NapTii Mpogykuii.

BBepeHue

YTunusauus TBepabIX MNblfeBUOHbIX
0oTX040B (Wnama) KamHeob6pabaTbl-
BAWOLWMX MPERNPUATMIA MMeeT OCTpPYio
akonoruyeckytwo npobnemy. Hepauuo-
HaNbHOE HaKOMMEHWE OTXOL4OB B OTBanax
NPYBOOMUT K 3arpA3HEHUI0 OKPYXaroLlen
cpenpl. INpn aHanUTUYECKOM MOAxome K
[aHHOW npo6nemMe W feTanbHOM paccMo-
TPEHUN  (DUINKO-XUMUYECKUX CBOWCTB
wama MOXHO 3aMeTUTb, YTO OTXOAbl
MOXHO MCMONb30BaTh B KAYECTBE LIEHHO-
ro Cbipbsi AN NMPOM3BOACTBA SYEUCTLIX
6€eTOHOB.

O6neryeHHble CTPOWUTENbHbIE Orpax-
JatoLine KOHCTPYKUMM C MOBbILLEHHbIMM
Tenno3alnTHbIMU CBOWCTBAMMU MOMb3Y-
t0TCS 60MbLUMM CMPOCOM Y COBPEMEHHOTO
noTPebuUTeNs U LUMPOKO MNPUMEHSIOTCS
IS CHUXEHUS 3Hepro3arpar B KOHCTPYK-
LMSX U COOPYXEHUSX PA3NMYHOrO HasHa-
YeHw.

30

was represented

Ha aToM ¢hoHe npuopuTeTHON 3aaden
MPOV3BOQMUTENEN CTPOUTENBHBIX MaTepu-
anoB ABNSETCH NPERNOXEHNE Ka4yeCTBEH-
HOTO KOHKYPEHTOCMOCOGHOr0 MpoAyKTa.
Mpn 3TOM CWNbHAs KOHKYPEHLMS MpuBo-
BUT K BbIHY)XOEHHOA SKOHOMUM Ha Kade-
CTBE LUMXTOBbIX MaTepuasnoB, YTO B pe-
3ynbTaTe CKa3blBAETCA Ha Ka4yecTse roTo-
BOW Mpogykuuu B LenoM. Peluennem
[aHHOM Npo6sieMbl MOXET CyXWUTb Npu-
MEHeHMe OTXOOB NMPOM3BOACTBA B Kauye-
CTBE CbIPbEBbIX MaTepMaros.

HeaBToKnaBHbIE NEHOOETOHBI HA (POHE
OTHOCUTENBHO NMPOCTOM TEXHONOMMM U3ro-
TOBMIEHNS XapakTepusylTca [0CTaTO4HO
HEeCTabuNbHOW CTPYKTYPON M KOMMIEKCOM
KOHCTPYKLMOHHBIX CBOWCTB. [oaTomy Tex-
HOMorust TpebyeT YETKOro Co6nogeHNs
BCEX Onepauuin M NOCTOSHHOrO aHanusa
napameTpoB NPoOuU3BOACTBRA.

Ha ocHoBaHWM BbilLieyKa3aHHOro pas-
paboTka W BHEOPEHWE WCMONb30BaHNS
0TX0LOB KaMHeobpabaTbiBaloWmx npegd-
MPVATUIA B NPOM3BOACTBE AYEUCTHIX 6ETO-
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The technology of efficient and ecologically recycling of stone
processing enterprises through the use of sludge as a filler for
non-autoclaved aerated concrete was investigated. The physical
and mechanical test results of an experimental batch of products

HOB HEaBTOKNABHOrO TBEPAEHUS ABNAET-
€Sl BECbMa aKTyanbHOW 3ajaqen.

Llenb n noctaHoBKa 3agayu

Llensto paHHOW paboTbl sABnsAETCS
OnpegeneHne BO3MOXHOCTU UCMOMb30Ba-
HUSI B Ka4ecTBe 3anoNHUTens Ansi neHo-
6eToHa 0TX0LOB kamHeobpabaTbiBatoLLen
MPOLYKUMU B BUAE MbIEBUAHOMO LWnama.

Ona pelueHuss noCTaBNEeHHOW Lenu
OblM peLLeHsbl Cregytowme 3agadm: npo-
“3BEAEHA OMbITHAA NapTus MeHobeToHa
CO LUIaMOM B BUWfe 3anonHWUTENst TEXHO-
FEHHOro NPOWCXOXAEHMSA; OnpeLeneHo
B/MSIHWE 3anOSHUTENS Ha (PU3MKO-Mexa-
HUYECKne CBOMCTBA NEHOOETOHA.

OcHoBHas YacTb

B kayecTBe HamonHuWTeEns B
MEHOBETOHbI KITACCUYECKM PEKOMEHAYIOT
[1] ucnonb3oBatb Apo6neHbIn hpakLUNoHK-

pOBaHHbIN KBapLeBbld necok (ADKIM).
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K npeumyliectsam npumeHenns OOKI
MOXHO OTHECTY:

e NOKI npoyHo cuennserca ¢
LIEMEHTHBIM KamHeM 6narofapsi LWepoxo-
BaTOCTWM MNOBEPXHOCTW, OCTPLIM Yriam
3epeH ¥ MUHUMambHOMY KONMYEeCTBY 3a-
PA3HEHWS TMIMHO3EMOM.

* Boicokas NpoYHOCTb.

* BO3MOXHOCTb MCMONb30BaHMsA (ppak-
LIMOHHO MOArOTOBIEHHYIO CMECh, T.€. MO-
[60p (pakUMin 3anonHUTens ocyLlecT-
BNIATb Takum 06pa3oM, HTOObI MONy4UTb
GETOHHO-MECHAHYI0 CMECb MaKCUMaslbHO
MOTHOW CTPYKTYPbl, 3arnofiHsas nycToThbl
B NPOCTPAHCTBE MEXLY 4actuuamm, u
MUHUMW3NPOBATb apPOYHbIA GEKT.

Takum 06pa3oM, WU3MenbyeHue necka
MO3BONSET He TONMbKO MOBLICUTL Ero
YOENbHYI0 NOBEPXHOCTb, MONY4YUTb
TpebyeMmblin rpaHynoMeTPUYECKUIA COCTaB,
HO W YNy4WMTb Ka4eCTBO MOBEPXHOCTY
yacTuL, NyTeM yhaneHuWs W paspyLleHns
MOBEPXHOCTHBIX HEaKTUBHbIX NieHoK. Co-
3[aHVe YNCTOW W aKTUBHOW MOBEPXHOCTU
3ePEH necka MOBbILLAET €ro peakuMoH-
HYI0 CNOCOBHOCTL B pasfMyHbIX MpoLec-
cax. Cnepyet fo6aBuTb, 4TO onepauus
MHOrOKPaTHOr0 M3MENbYEHUs OFHOro W
TOrO Xe necka No3BOsSET He TOMbKO yaa-
NWTb 3arpsAsHSIOLLME MNEHKW, HO W Npu-
[aTb NECKY HEKOTOPYIO CTENeHb BKYLLMX
cBoncTB. Mpu atom npumeHerue OOKIT
BIieYeT 3a COO0M LOMOMHUTENBHBIE TEXHO-
norMyeckne onepauuu: pasmos, CyLlka,
pacces.

K HepocTaTKaM MCnomnb30BaHus necka
HEOOXOOMMO OTHECTU HanM4ne BPenHbIX
MPUMECEN, @ UMEHHO MNINHBI U OpraHnyec-
KWX COeWHEHUIN (OCOBEHHO — MYMUHOBBIE
KMCnoThl). [aHHbli pag NpuMecen ABns-
€TCH CUNbHBIMU MHIMBUTOPaMM «CXBa-
TbIBAHWS» U «TBEPHEHUS LEMEHTa».

Mpy CpaBHEHWM YOENbHBIX NOBEPXHOC-
TeN MMUHACTBIX YacTWL C YacTuuamu Le-
MeHTa (2400 1 3000 M2/i COOTBETCTBEHHO)
MOXHO 3aMETUTb, YTO OHA YXe MpaKTuyec-
KN NpUBMXaeTcs K aHanormyHbIM nokasa-
TenaMm LemeHTa. Eciv y4ecTb, 4To no ycrno-
BMAM 06ECNeYeHNs MakcyMasbHOW Mpo-
YHOCTM Kaxpash 4acTuyka 3anonHuTens
[OMKHA ObITb MOKPbITA 060MOYKON LIEMEHT-
HOro pacTeopa, Momy4aeTcs, YTo Ha 06BO-
NakWBaHWe ynbTpamenkux YacTuy, notpety-
€TCs ropasno 6orbLUe pacTeopa.

PauyoHanbHbIM BUOWTCA 3aMeHa npu-
meHeHust JOKI Ha nbineBuaHbIe 0TXO0AbI
(wnam) kamHeobpabatbiBaloLLed NPOMbI-
LUSIEHHOCTY CO CXOXMUMM TEXHONOMUYECKM-
MW CBOWCTBaMMW.

O6pa3oBaHue Linama MOXHO onucaTb
cnenyoLM o6pa3oM: Ans Npou3BoACTea
MAWT M3 HaTypanbHOrO0 KamHs NpuMeHs-
€TCs anMa3Ho-KaHaTHbIE PacnMnOBOYHbIE
MaLlmWHbl (puc. 1).

TEXHONOTIi

CBOVCTBA (TMKCOTPOHHbIE M AMNaTaHTHbIE),
paccrnanBaeMoCTb, BO3LyXOBOBIEYEHNE,
KOre3MOHHYI0 MPOYHOCTb PacTBOPOB,
ycagouHble gedopmaunn, MPOYHOCTb
CUensieHns ¢ OCHOBaHWAMMW, BOLOHEMPO-

PucyHok 1. AnMa3Ho-kaHaTHas pacriMnoBoyHas MallHa Ha Npou3BOACTBE
000 «AKAM»

IMpu pacnune 61I0KOB KaMHs oxnaxpe-
HWe anmasHoro KaHarta npou3BOAWTCS
npy MOMOLLW BOfbI, KOTOPasi BbIMblBaET
o6pa3oBaBLLMACA B pesynbTate pesku
wnam. Mo BOAOCTO4HBIM KaHanam Luiam
MoJaeTcs Ha BOLOOYMCTHbIE COOPYXEHWS
3aMKHYTOrO TWNa, rae NpPOMCXOAUT OThe-
nexwne Bogbl u lwnama. Boga nocne
O4YMCTKM BO3BPALLAETCA Ha HYX[bl Mpo-
M3BOACTBA, A LUaM C MUHUMANbHBIM KO-
nnyecTBoM Bnaru (Bo 5 %) mogaetca B
HakonuTenu. [MpoM3BOACTBEHHAA MOLL-
HocTb npeanpustus OO0 «AKAM» no-
3BonseT nonyyarb o 300 T/mec. 0TxonoB
B Buge wrnama. [pou3BoACTBO npeumy-
LLeCTBEHHO OPUEHTMPOBAHO Ha 06paboT-
Ky na6pagoputa Cnob6oackoro mecTo-
POXOEHUS, NO3TOMY XUMWKO-MUHEPaNo-
rMYecKuii cOCTaB LUnama M3BECTEH U
npencTasned B Tabnuue 1.

M3BecTHO [2], 4TO Mopcponorus Hac-
TWL HanonHWTENs BAWSET Ha: MOABMX-
HOCTb pacTBopa W CMecH, peornornyeckue

HWLAEeMOCTb, YCTOAYMBOCTb K arpeccyBs-
HbIM BO3LENCTBUAM U Ip.

Dun3nKo-MexaHn4ecKme CBOVWCTBa Men-
KOTO HarnonHWTens BAWAIOT Ha Peonoru-
yeckume cBoWcTBa 6GETOHHOW CMecu —
npefenbHoe HanpsXkeHue casura, BA3-
KOCTb W Ha NNOTHOCTb 6ETOHA.

CB060gHast NOBEPXHOCTH LUama, 1,
OPYrUMU CNOBaMu, MEXaHOaKTUBHOM [0-
6aBku, Nocne M3MenbyYeHUs He ABNAETCS
PaBHOBECHOW U CTATUYECKU YCTOWHMBOMN.
B npunoBepxHOCTHOM CMOE HauuMHaTCs
npoLeccbl NepecTporku B HanpasBneHuu
PaBHOBECHOrO COCTOAHMS. OpHakKo, Kak
MokasbiBaeT NpakTuka, pachacoBaHHble
MEXaHOAKTUBMPOBAHHbIE LIEMEHTbI, CO-
XPaHAT CBOK aKTUMBHOCTb B TEYEHWE
roga u 6onee.

OfHMM 13 BaXHbIX TEXHONOMMHYECKUX
CBOMCTB LUNamMa aBnseTcs pakLUMOHHBINA
cocTas. TaK, BeCb (hpaKLMOHHbLIA cocTas
wnama nexvt B npegenax 0-16 Mkw.
JpyryM HemanoBaxHbIM TeXHONornyec-

Tabrmya 1. XUMMKO-MUHEPANOrMYeCcKMin cocTas nabpagoputa Cnoboackoro mMec-

Copepxanue, %

TOPOXAEHUs

Murepan .
Na,0 CaO Al,O; SiO,

Jlabpagop 4,0 133 318
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AnbOuT—aHopTUT

51,9 30% Na[AISi,05) — 70% CalAl,Si,O,]
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KMM CBOWCTBOM HamnonHWTens sBnsetcs
opma HacTuu. Tak, 6narogaps ocobeH-
HOCTAIM CTPYKTYpbl mnarnoknasa (rnas-
HOW cocTaBnsiolwen nabpagopura) npu
pacnune 61oka KamHs anMasHbIMW KaHa-
Tamy yYacTuubl Lunama npuobpeTaT
opmMy Yellyek. Takas dpopma crnoco6-
CTBYET CO30aHUI0 B MEXMOPOBOM nepe-
ropofke neHob6eToHa 6oree nIoTHOM yna-
KOBKW YacTtul (puc. 2).

PucyHok 2. Cxematuyeckoe naobpa-
XEHWE CTPYKTYpbl NEHOOETOHA: GeNbIMU
Kpyramm 0603HaueHbl Mopbl; YepHbIM —
LIEMEHTHBIN PacTBop; CEpPbIM — YacTULb
Linama

YcnoBHas cxema MoKasblBaeT, Kak
yellyiyaTble 4acTuLbl pacnonaranTcs
MeXAy BO3OYLUHbIMK My3bipbKamu B Tene
LueMeHTHoro pacTeopa. [lpu 3TOM
YacTuLbl pacrnonaralTcs B NPOCTPaHCTBe
MeXay My3blpbkamu (MEXMNOPOBOM Mpo-
CTPaHCTBe), MAOTHO YNakOBbIBAKTCH W
MOBTOPAIOT UX LAPOBUAHYIO popmy. [aH-
Has cxema, Ha Haw B3rnag, Oynet cno-
€06CTBOBATL MOBLILUEHNIO (PU3NKO-Mexa-
HWYECKUX CBOWCTB FOTOBOrO U3AENHUA.

B obpaTtHoM e cnyyae, ecnv B MeX-
MOPOBO Neperopogke He AocTuraetcs
CTECHEHHOr0 COCTOSIHUA, TO 06pa3oBaB-
LUMECS NepBUYHbIE NPOAYKTHI rapaTamm
6yoyT HaxomuTbCsA MPENMYLLECTBEHHO B
reneob6pasHoM COCTOSIHWM, MPU BbIChI-
XaHUM KOTOPbIX HAYHYT pasBUBaATLCA
ycafiodHble ABMEHNS, KaK B MEXMNOPOBbIX
neperopogkax, Tak U BO BCEM Maccuse
neHo6eToHHoro uapenusa [3]. Cdopmupo-
BaBLLIAsACS Neperopogka npy Takux ycrno-
BMAX 6ymeT obnafatb HeGONMbLOW Npo-
YHOCTbIO, 4TO B CBOK O4epefb NPUBOAUT
K PE3KOMY CHWXEHWI0 MPOYHOCTHbIX Xa-
PaKTEPUCTUK NEHOBETOHA.

K npeumyLlecteaMm MCMonb30BaHUs
MEXaHOaKTMBMPOBAHHOMO LLIaMa MOXHO
OTHECTM cregytoLee:
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- 06pa3oBaHMe aKTWBHbIX LEHTPOB Ha
CBEXe06pa30BaHHON NMOBEPXHOCTU MO3W-
TWBHO BAWSIET HA YBENWUYEHWE pPeakLMOH-
HOW CNOCOGHOCTH;

- MecTa BbIxofa AMCNoKauun Ha no-
BEPXHOCTW 4acTuL, KpUCTannoB crnyxat
3HepreTU4eckon amoi pana 3apopbl-
LeobpasytoLlero npouecca rugparaumm
LIEMEHTa;

- CTabUNbHOCTL rPaHyNIOMETPUYECKOrO
cocTasa.

B ycnosuax Yl «Tenna xarta» 6bina
npoussefeHa onbITHas NapTvs neHobeTo-
Ha Mapku [1 600 ¢ npumeHeHre Wwnama B
KavecTBe HanonHutens. MakpocTpykTypa
u3noma neHobetToHa npeacTaBneHa Ha
pucyHke 3.

Wcnonb3oBaHue Wwnama B NeHO6ETOH-
HOW CMecCH NO3BOSISET NOBLICUTL €€ arpe-
raTMBHYK YCTOMYMBOCTb B NEPUOS]
CXBaTblBAHWS LEMEHTHOro Tecta U TeM
caMblM NPefoTBpaTUTL nepemeLleHne
KOMMOHEHTOB B MPOCTPaHCTBE Nof, Lew-
CTBMEM TpaBUTALMOHHON COCTaBNAOLLEN
KOMMOHEHTOB. OTMEYEHO §IBHOE OTCYT-
CTBUE CefMMEeHTauuuM pacteopa no
BbICOTE, YTO MOMOXMUTENbHBIM 06pPa3oM
CKa3bIBAETCA Ha aHU30TPOMUM CBOUCTB
roTOBOrO WU3penus.

lMpoyHOCTb Ha cxaTue 06pasLoB C Uc-
NONb30BaHMEM B Ka4ecCTBE HaronHUTeNs

necka u wwnama coctasuna 14,4 +0,6 n
13,0 +0,7 Krc/cm2, COOTBETCTBEHHO. B co-
otBetctBMe ¢ OCTY B B.2.7-45:2010,

OanbHenwwne uccnefoeanus 6yayT
HanpaeneHb! Ha:

- [ieTanbHbI aHanM3 BAMSIHAS XUMUKO-
MUHEPAIOrMYeckoro coctaea LufiamMa Ha
npoLecchl ryuapataumm;

- UCCnepoBaHne CTPYKTYPbl U TEXHO-
NOTUYECKMX CBOWCTB YacTWL, HaMonHUTe-
nd, a TaKXe MPOYHOCTW CUenneHus Le-
MEHTHOTO KaMHsl C MOBEPXHOCTHI0 3EPeH
3anonHuTene;

- NOBbILLEHNE (IM3MKO-MEXAHNHECKMX
CBOWCTB ONOKOB Si4EMCTbIX OETOHOB He-
ABTOKMABHOIO TBEPAEHMS.

BbiBOogbI

1. TlpuMeHeHne OTXOZOB KaMHe-
o6pabaTbiBatoLLiero nNpou3BoAcTBa B BU-
Oe lunaMa B Ka4ecTBe aKTMBHOrO Haro-
NHWTENS AN NPOM3BOLCTBA SYEUCTOrO
NeHo6eToHa HeaBTOKJIABHOrO TBEPAEHUS
MO3BONAIET PELUNTL 3KONOTUYECKYH Mpo-
6nemy — 6narogaps ytunusauuu
MbINEBUAHBIX OTXOAOB W MpefoTBpaLLe-
HWS BPELHOrO BNUAHUS OTBAsIOB Ha OKpY-
XatoLLyto cpegy npuneraroLlei TeppuTo-
pum.

2. Mpn nepexoge K WMCMOMb30BaHMIO
WwnamMa HabnogaeTcs 3KOHOMUYECKUIA
3heKT 3a CYET UCKMKYEHUS onepaLmii
MOLTOTOBKM U aKTUBaLWM MENKOro Harmo-
NHUTENS.

PucyHok 3. MakpocTpykTypa neHo6eToHa mapku [ 600

MOMy4YeHHbIE AAHHbIE NMO3BONAKT OTHECTM
matepuan K Tennou30AALWUOHHBIM
fYenCTbiM OETOHAM HEeaBTOKNABHOIO
TBEPAEHMS C KACCOM NMPOYHOCTM Ha CXa-
Tve B 0,75.

MpyMeHeHMe wnama B TEXHOMOrnyec-
KOV cxeMe (puc. 4) NO3BONSIET COKPATUTDL
TEXHONMOrMYEeCKMe onepauym, Yto yCKopuUT
MPOLECC M CHU3UT Ce6EeCTOMMOCTb Mpo-
AYKUMK.

ISSN 2079-1410

3. 3ameyeHo OTCYTCTBME CeauMeEHTa-
UMM LLEeMEHTHOrO pacTBopa Mo BhICOTe,
YTO CKa3bIBAETCS MONOXMTENBHBIM 06pa-
30M Ha aHW30TPOMNMM CBOWCTB rOTOBOMO
usgenvs.
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1. Baxenos t0.M., Anumos J1.A., BopoHuH B.B., MargeeB Y.X. TexHonorus 6eToHa, CTPOUTENbHBIX U3LENUIA N KOH-
CTPyKUMI. / Y4yebHuk ans By3os. — M.: ACB, 2004r. — 256 c.

2. BwuHorpapoB b.H. 3anonnutenn gns 6etoHa. — M.: Ctoimagat, 1981. — 220 c.

3. MwutuHa H.A. Tony4eHne nNpoYHOro HEABTOKNABHOIO ra3ob6eToHa MyTEM perynuposaHWs cocTaBa WM CBOMCTB
UCXOOHbIX CMecen: ABToped. OMC. HA COWMCKAHWe y4. CTEMEeHW KaHd. TexH. Hayk: cneu. 05.17.11 «TexHonorus

CWAMKATHBIX W TYronnaBKkux HemeTannmyeckux martepuanos» / H.A. MutuHa. — Tomck, 2003. — 20 c.
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EXHIBITIONS CALENDAR

THHSY

HourmorHe Kkam

28/09
30/09/2015
AnoHis, Tokio

06/10
10/10/2015

OAE, llapa:xa

15/10
18/10/2015
Typey4uuHa, Ctambéyn

15/10
18/10/2015
YkpaiHa, Xapkis

15/10
18/10/2015
IHpia, YeHHan

27/10
30/10/ 2015
IpaH, TerepaH

30/10
01/11/2015
Hime4yuuHa, MioHxeH

31/10
02/11/2015
[peuis, CanoHikn

06 /11
09/11/2015
Kuran, XaH4xoy

06 /11
09/11/2015
Yexia BpHo

12/11
15/11/2015
YkpaiHa, Kuis

20/ 11
23/11/2015
TaviBaHb, Tanben

24/ 11
28/11/2015
BaxpeiH, MaHama

03/12
06/12/2015
YkpaiHa, Opeca

04/12
06/12/2015
Ipeuis, AcpiHn

09/12
12/12/2015
OAE, iy6an

19/12
22/12/2015
IHpia, Dxannyp

IJT 2015 - Jewellery Tokyo
MixHapodHa tosenipHa sucmaska

MidEast Watch & Jewellery Show 2015 Sharjah

Mix+HapodHa bru3bkocxiOHa sucmaska KowmosHocmel, rogeripHuUx aupobie
i 200UHHUKI8

Istanbul Jewelry Show

Mix+HapodHa sucmaska rogesipHuUx eupobie, iHcmpymeHmie ma obradHaHHs
07151 +08€ETTiPHO MPOMUCI080CMI, 200UHHUKI8

OBenup-anurt
YkpaiHcbKa rogernipHa gucmaska

ZAK Jewels Expo Chennai
Mix+HapodHa rogesipHa sucmaeka

KishGoldEx - 2015

Mix+HapodHa sucmaska rosesipHuUx eupobig, 200UHHUKI8, OOPO20YIHHOZO i
Harniedopo20UiHHO20 KaMiHHSI

Mineralientage Munchen - 2015

MixHapodHe woy miHepariig, KornanuH, 00PO20UiHHO20 KaMiHHS i I08enipHUX
supobie

Kosmima 2015
MixxHapodHa eucmaska reeslipHoI npomMuci08ocmi

Hangzhou International Jewellery & Gem Fair - 2015

Mix+HapoOHa eucmaeka 305110ma, t08€eripHUX MpuKpac i 00pPO2oYiHHO20
KaMiHHS

Minerals Brno 2015

MixHapoOHa eucmaeka MiHeparie, ckam'siHinocmet, 00pPO20UiHHO20 KaMiHHSI
ma roeeripHux eupobie

HOBenip Ekcno YkpaiHa

MixHapoOHa sucmaeka rogesipHuUx eupobie, baHKIBCbKUX Memariis,
200UHHUKI8, 0briaOHaHHs i iHcmpyMeHmig

Taiwan Jewellery and Gem Fair

MixHapodHa eucmaska GiamaHmig, O0PO20UiHHOZ0 i HarniedopPO20UiHHO20
KaMiHHs1, npupOdHUX MOPChKUX i MPICHOBOOHUX Mepriig, 8enipHUX MpuKpac,
200UHHUKI8

JEWELLERY ARABIA 2015

Mix+HapoOHa bru3bKocxiOHa saucmaska KowmosHocmed, reenipHUX supobie
i 200UHHUKI8

HOBenipHun canoH

Mix+HapoOHa crieyianizosaHa gucmasKka-spMapoK toeernipHux aupobis,
rpUKpac i KoWmogHuUX rnodapyHkKie

GeMin - 2015

Mix+HapodHa eucmaska MiHeparie, ckam siHiriocmeu, O0PO20UYiHHO20 KaMiHHS
i togeripHUXx 8upobie

Dubai International Jewellery Week
MixHapodHuti rogenipHul muxoeHb 8 OAE

Jaipur Jewellery Show 2015
MixxHapodHa eucmaska rosesipHux eupobig i 00po20UiHHO20 KaMiHHS
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HAexopamuBue KamMiHHS

30/09
03/10/2015
ITania, BepoHa

01/10
04/10/2015
NoppaHis, AMMaH

17/10
20/10/2015
IpaH, TerepaH

26/10
29/10/2015
Caypiscbka Apasisi, Ep-Pisig

04 /11
07/11/2015
Type4yuunHa, Ctaméyn

05/11
08/11/2015
TypeyuuHa, I3mip

29/10
01/11/2015
IHgia, Mym6an

04 /11
06/11/2015
Kutan, LLlaHxan

02/11
06/11/2015
®dpaHuis, Mapmx

18/11
20/11/2015
AnoHis, Tokio

18/ 11
21/11/2015
TypeyuunHa, AHTanifa

18/ 11
21/11/2015
Monbuwia, Mo3HaHb

23/ 11
26/11/2015
OAE, fiy6an

25/11
28/11/2015
TypeyuuHa, Bypca

10/12
13/12/2015
TawBaHb, Tanben

15/12
17/12/2015
MakucTaH, Kapaui

KAJIEHOAP BUCTABOK

Marmomacc 2015

Mix+apodHa crieuianisoeaHa sucmaska Mapmypy, Ou3aliHy MapMypo8ux
8upobis i mexHoroeziti 06pobKU KaMeH

Interbuild Jordan Fair 2015

MixHapodHa sucmaska i KoHbepeHuis bydieenbHoi iHOycmpii, 6ydi-
8erIbHUX MeXHOo02il, apximekmypu, MPUPOOHO20 KaMiHHS i MapMypy

IranConMin 2015

11-a mixxHapoOHa sucmaska MawuH, obriadHaHHS, mexHonog2il i
mamepiariie 0151 6ydigenbHOI, KaMeHeobpOobHOI, 2ipHUYOI ma 8y2irnbHOI
2arnysel

Saudi Stone Tech 2015
MixHapodHa crieyianizogaHa sucmaska KaMeHo | KaMeHeobpobKu

NATURAL STONE

12-a mixxHapoOHa sucmaska mapmypy, 8upobig 3 MPUPOOHO20 KaAMEHHO i
mexHoroeil (io2o 06pobKu

TurkeyBuild Izmir 2015

MixHapodHa sucmaska 6ydieHuuymea, bydieeribHUX Mamepiarnis i
mexHorsoait

ACETech 2015 Mumbai

MixHapodHa sucmaska apximekmypu, 6ydieHuymea, 6ydigenbHUX
Mamepiarig (y momy 4Yucrii: epaHimy, MapMypy, mpasepmuHy, OHIKCY,
pisHOMaHIMHUX 8upobie 3 KaMeHo i mexHosoeil ix supobHuUYymea)

External Wall Decoration Materials Expo 2015

MixHapodHa sucmaska 03006:1t08a5bHUX Mamepiarie 07151 308HiUIHIX
cmiH i mexHorioaili 0b6ruUto8aHHS

BATIMAT 2015
Mix+HapodHa crieuianizogaHa 6ydieenbHa sucmaska

Japan Home & Building Show 2015: Stone Fair Tokyo

MixHapodHa sucmaska KamiHHsI 8 SNOHIT € HOB80K0 | EUHO Yy CBOEMY
po0i BUCMaBKOK apXimeKmypHO20 KaMiHHS 3 yCb0o20 ceimy

Yapex Building Exhibition 2015
MixHapodHa sucmaska 6ydisHuymea i bydigesibHUX Mamepianig

Kamien Stone 2015 Stone Industry Fair 2015

MixHapodHa sucmaska obniaOHaHHS i mexHosoeil 0nsi eu0obymKy i
06p0b6KU NMPUPOOHO20 KaMiHHS (2paHimy, MapMypy, MiCKOBUKY, 8arHsKY,
mpasepmuHy), Hanisghabpukamu i upobu 3 KaMeHH

THE BIG 5 SHOW 2015
Mix+apodHa b6riusbkocxiOHa wupokonpoginbHa bydigenbHa sucmaska

Bursa Marble Block Fair 2015

MixHapodHa sucmaska npupoOHO20 KaMeHI0 i mexHosnoeil io2o
06pobKu

International (Taipei) Building, Construction & Decoration Exhibition
Mix+apodHa sucmaska apximekmypu, 6ydisHuymea i dekopy

Stonefair Asia 2015

MixHapodHa sucmaska rnpupodHO20 KaMeHI, mexHosnoait tio2o
06pobku, supobis, obriadHaHHs 0r1g 8udobymky i 06pobKu
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LLlaHoBHi ynTaui!

Haragyemo, wwo [lepxaBHuin reMosnorivyHuin LeHTp YkpaiHu
3rigHo 3 Hakasom MiHictepcTBa dhiHaHciB YkpaiHu
Big 06.12.2000 Ne 312

NPOBOAUTL PEECTPALil0 BNAaCHUX i TOProBUX Ha3B

[OPOrOLiHHOTO KaMiHHS, OPOrOLIHHOTO KaMiHHS OpraHOreHHOro YTBOPEHHS!
i AEKOPATUBHOIO KamiHHS 3 pogoBMLL, YKpaiHu

3apeecTpoBaHi TOProBi Ha3BM BXOAATb
[0 YHichikoBaHOi 06MikOBO-iHGHOPMALiNHOI CMCTEMM BRACHUX O3HAK
NPUPOLHOro KamiHHA 3 podoBuLLY YkpaiHu —
PeecTpy npupogHoro KamiHHs Ykpainu!

BnacHuku ceidoyme npo peecmpauito mopaosux Ha3g ompuMytoms
MOXrIugicmb:

*  BMpILLYBaTU NUTAHHS NPaBOMIPHOCTI BUKOPWUCTAHHA BMACHWX i TOPrOBUX Ha3B
NPUPOAHOTO KaMiHHS YKpaiHu;

*  NigTPUMKW Ta NPOCYBaHHSA BMACHWX i TOProBUX Ha3B Ha HaujioHanbHOMY Ta 30-
BHILUHBOMY pUMHKax (3a paxyHOK HafaHHsl iHdopmauii npo TOproBy Ha3By Ha
canti A4y, B gosigHuky "KOK" Ta iHWMX BUOAHHSX);

* pErynioBaHHA NpaB BMAaCHWKIB TOProBWX Ha3B MPUPOAHOMO KaMiHHS npu 34in-
CHEHHi TOProBWX onepaLin.

Mopsapok nogaHHA matepianis

Ha peecTpauilo ToproBoi Ha3Bu

NPUPOSAHOro KaMiHHA
1. MogaHHs 3asBM LLOOO BHECEHHs BRACHOI i TOProBoi Ha3B 4O PeecTpy npu-

POJHOrO KamiHHs Ha im's gupektopa OrLY.

2. Hapannsa go AryyY sigomocteit y 10-AeHHWA TepMiH 3a TakuM nepenikom:

*  AOKYMEHT, WO MiATBEPAXYE NpaBo BOMOAHHA abo Po3nopsmkeHHs NPUPOAHUM
KaMiHHAM (OKpEMWUM KaMeHeM);

* TexHiYHa KapTka pofoBWLLA NMPUPOAHOrO KaMiHHA (4N Ha4POKOPUCTYBauiB);

+ Konmis mpotokony [lepxaBHoi KOMicii YkpaiHM no 3anacax KOPWUCHUX KOMmamuH
(nani — OK3) (ans HagpokopucTyBauiB);

*  CTUCAi NUCbMOBI NOSICHEHHS OO AKICHUX XapaKTEPUCTUK NPUPOLHOMO KaMiHHS
(okpemoro KameHsi), HeobXigHi Ans BCTAHOBMEHHS iX BiAMOBIBHOCTI BNACHIN |
TOProBii Ha3gawm;

*  Npono3uuii WOAO BacHoi i TOProBoi Ha3B NPUPOAHOTO KaMiHHA (OKPeMoro Ka-
MEHS1) yKpaiHCbKOI0, POCIMCHKOK Ta aHrMiNCbKo MoBamu (y pasi notpebu —
iHWMMKU MOBaMK) 3 BiANOBIgHWM OOI'PYHTYBaHHSM (MOTMBALEH);

*  ETarnoHHi 3paskn (4ns AOPOroLiHHUX, AOPOrOLiHHUX OPraHOreHHOTO YTBOPEHHS
i HaniBOOPOrOLiHHMX KaMeHiB — 3pasku JOBINbHOI (OpMM i po3Mmipis; Ans ae-
KOpaTMBHKUX KameHiB — noniposaHi nnutn poamipom 300 x 300 mm);

+  Konmisi cepTudikata pagiaLiiHoi 6e3neku.

lMNepenik BMacHWX i TOPTOBUX Ha3B MPUPOLHOTO KaMiHHS 3 POAOBHULL YKpaiHW, BKMHO-
YeHux [0 Peectpy NpupOQHOTO KamiHHS, LIOKBapTarnbHO NyOnikyeTbCs B KypHani
Kowmogne ma dexopamusHe Kaminug”.

HAemansiy imdopmayito moxcrna ompumamu

na caum Jepocasnozo eemonoziunozo yenmpy Yipainu gems.org.ua
1 30 men.: 492-9318, 483-3177.

LUAHOBHI YATAYI TA [IOMUCYBAUI!

Pepakuis xypHany "KowTtoBHe Ta aeko-
paTMBHe KaMmiHHA" npuitmae pna nyb6nikauii
HayKoBi Ta HayKoBO-MyGRiLUMCTMYHI cTaTTi,
TeMaTU4Hi OrnAAMW, HApUCK LLOAO KOLITOBHO-
ro, HaniBKOLUTOBHOTO Ta AEKOPaTUBHOIO Ka-
MiHHSi, BUPOGiB 3 HbOrO, HAaNPAMIB i KynbTy-
PU BMKOPUCTaHHS, HOBWH CBITOBOrO Ta Bi-
TYU3HAHOTO PUHKY TOLLO.

1. CratTi nybnikyloTbCs YKpaiHChKOI0, pOCiit-
CbKOK ab0 aHrMifCbKO0 MOBOK.

2. Martepiann HapaloTbCH B €NeKTPOHHOMY
Burmagi y dopmarti «docy, wpudt — Times New
Roman, poamip 12, 3 oguHapHUM iHTepBanom,
CcTOpiHKM 63 HymepaLii, BUPIBHIOBAHHS MO LUK-
puHi, yci nons — 2 cm, ab3ay — 1,25, 6e3 nepe-
HociB, 0bcsr cTatTi — 2-8 cTopiHok hopmaty A4,

3. CrpykTypa matepianis:

- Ha3Ba CTaTTi ykpaiHcbkow (abo pociit-
CbKOI0) i @HITINCBKOIO;

- M. I. b. aBTOpa 41 aBTOPIB YKPAIHCLKOK
(abo pociicbkoto) i aHrmilicbko MoBaMMK;

- Homep ORCID aBTopiB (32 HasBHOCTI);

- aHoTauis (pestoMe) YKpaiHCbKOW, POoCiil-
CbKOIO i aHrMiNCbKO MOBaMU;

- Knio4oBi cnosa (He Ginblue 7 cniB) ykpaiH-
CbKOH), POCICbKOHO i @HITIINCHKOI0 MOBaMK;

- TEKCT CTaTTi;

- BIiJJOMOCTi NpO KOXHOr0 aBTopa YKpaiH-
CbKOI0 (aBO POCINCLKOI0) i AHTINCHKOK MOBaMMK,
A€ BKas3aHO: Npi3ByLLe, iM'st Ta No GaTbKoBi; Ha-
YKOBWI CTyMiHb, BYEHE 3BaHHS; Mice poboTh i
nocaga; cnyxbosa agpeca; HOMep TenedoHy,
e-mail;

- CMMCOK NiTepaTypu.

4. Marnionku (y dpopmari JPG) Ta Tabnuui (Ma-
loTb OyTM BEPTUKANbHO PO3TALLOBAHI) MOBWHHI
Martyu Ha3By Ta MOCWMAHHS Ha HUX Y TEKCTi cTarTi.

5. ®opmynu noeuHHI 6y HabpaHi y penak-
Topi hopmyn MathType (nocunawHs Ha copmy-
nm y TekcTi mMatotb Burnaa (1), (2-4)).

6. Mepenik nitepatypu 3a andasiTHAM NOPAa-
KOM (nocvnaHHst y TekcTi MatoTb Bums; [1], [2 - 6]).

7. Pykonuc noBuHeH GyTu paTtoBaHwi i nig-
MNUCaHUIA aBTOPOM.

8. Marepianu nogatoTbca OO0 pegakuii ans
penaryBaHHs i KOPEKLi TEKCTY He MisHilue HiX 3a
1,5 micaus, a ans dopmatyBaHHs — 3a 1 Micaupb
po ny6nikauii BuaanHs "KOK".

9. Pepakuis He Hece BignosiganbHOCTI 3a
TOYHICTb BUKNMafeHWX y MaTepianax cakTis, Ly-
TaT, reorpaciyHMx Ha3B, BRAcHWX iMeH, 6ibnio-
rpaiyHMX AOBIAOK | MOXNWBI enemMeHTu npu-
XOBaHOI peknamm, a Takox BUKOPUCTAHHS CIyX-
60BMX i KOH(IAEHLiiHMX MaTepiarniB OKpeMux
opraHisauii, kaptorpadiyHux YCTaHOB, YCiX
06’eKTiB iHTENEKTYanLHOI BNacHOCTI Ta 3anuiae
3a cobot0 NpaBo Ha nitepaTypHe i rpamatuyHe
penaryBaHHsl.

10. Heony6nikoBaHi MaTepianu, pucyHku, rpa-
ikn Ta hoTO ABTOPY He MOBEPTATHCA.

Mpocumo 3BepTaTuCh 3a afpecor:
Oruy, syn. fertapiscoka, 38-44

M. Kuis, 04119

Ten.: 492-93-28,7en./dakc: 492-93-27
e-mail: olgel@gems.org.ua
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26 nuctonapa 2015 poky

Byn. BacunbkiBcbka, 90, m. Kuis
HHI «lHcTUTYT reonorii»
KWIBCbKOro HawlioHanbHOro yHiBepcurteTty
imeHi Tapaca LLleB4eHKa

OPIAHI3ATOPU KOH®EPEHLIII:

[ep>xaBHU reMoNoriYHMN LUeHTp YKpaiHu npu MiHicTepcTBi thiHaHciB YKpaiHu
IBL} «AnkoH» HAH YkpaiHun

HHI «lHctuTy T reonorii» KHY im. T. LLleB4eHka

ByaniBenbHo-TexHonorivHun hakynotetr KHYBA

TN YkpaiHu

ISE'— AreHCTBO)3/30BHiLLUHbOI TOpPriBi ITanii

INTERNAZIONALE'MARMI E MACCHINE CARRARA S.P.A. (ITanis)

HANPSAMKU POBOTU KOH®EPEHLII:

lleonorisa, remonorisi, ekcnepTu3a NPMpPoOAHOro AOPOrouiHHOro, HaniBAOPOroLuiHHOro
i'AeKopaTUB/HOro KaMiHHS, OpraHOreHHUX yTBOpPEeHb, iX CAHTETUYHUX aHanoriB Ta
imiTauin

O6nagHaHHA ona BUAO6GYBaHHS i 06PO6KU NPUPOAHOro KamiHHSA

BukopucTaHHA NpUpPOAHOro KamMiHHS

Meroponoris, meTposorisa, aHanitTuka, HOpMaTUBHO-NpaBoBa 6a3a, ocBiTa y cdepi
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