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B ctatbe u3rioxeHs! pesysibTatbl KOMIIEKCHBIX FeMMOJIOrn4ec-
KUX MCCrieqoBaHmi fparoUeHHbIX KaMHe BTOpOoro, TPETbero no-
PSIOKOB, NMPOBEAEHHbIX B pamKkax nepsoro atana HUP «®Dopmupo-
BaHWe KOMIIEKCHOV 6a3bl JaHHbIX [QUArHOCTUYECKMX reMMOsIorn-
YECKUX (DUBNKO-XUMUYECKMX XapaKTEPUCTUK JPArOLEHHbIX KaMHeN
n3 konnekumm TLY». B ctatbe€ 060CHOBLIBAETCS HEOOXOAMMOCTb
Hay4HO-MCCIIE[0BAaTENTbCKOV paboThl, ONPESENnstTCs ee Lefb, ak-
TyasbHOCTb U KOHEYHbIE pe3ynbtatsl. Ocoboe BHUMaHWe yaenseT-
cA co3faHnio 6asbi MUKpoghoTorpachmii 06pasLoB [paroLeHHbIX

The article presents the results of complex gemological
studies for second and third-order gemstones conducted
within the first stage of the research "Complex database
formation of diagnostic gemmological physico-chemical
characteristics of precious stones from the collections of
SGCU". The article proves the necessity of scientific research
work, its purpose, relevance and final results. Particular
attention is paid to the creation of a microphoto database of
precious stone samples for use in the educational process.

KaMHewt 151 UCroMb30BaHUs UX B y4e6HOM npoLjecce.

MoctaHoBka npo6nemMyu. YKasom
MpesnpgeHta VYkpainu Big 25.06.2013
Ne 344/2013 «[po HauioHanbHy cTparte-
rito po3BMTKY OCBITU B YKpaiHi Ha nepiog
0o 2021 poKy» BMU3HAYEHO HEOOXIOHICTb
PO3BUTKY HAYKOBOI Ta iHHOBALINHOI bisifb-
HOCTi B OCBITi, MiABMLLEHHS SKOCTi OCBITU
Ha iHHOBALiMHIN ocHoBI [1].

OcsitHs pianbHicTb B ALY 3gicHto-
€TbCA BIANOBIAHO A0 MocTaHoBM KabiHeTy
MiHicTpiB Ykpainu Big 26 4epeHa 1996
poky Ne 673 «[lpo akpeouTauilo Ta mig-
FOTOBKY EKCMepTiB-reMonoris JOPOroLiH-
HOro, HaniBOOPOroLiHHOro Ta AeKopaTuBs-
HOrO KaMiHHs» [2], HaBYanbHOI nporpamu
MiAroToBKWN eKCrepTiB-reMonoris, 3aTsep-
[XeHol Haka3oM MiHicTepcTBa dhiHaHCiB
Vkpainu Big 07.08.2001 N 365 «[po 3a-
TBepIXeHH HaeyanbHOi nporpamu nig-

roTOBKW ekcnepTis-remonorie» [3], Mono-
XEeHHA npo [epXaBHWA reMonorivyHuii
LeHTp Ykpaiu Ta 3rigHo 3 niueHsieo Mi-
HiCTepCTBa OCBITM i Hayku, MONOAi Ta
cnopty Ykpainu, cepis Al" Ne 508935 (pi-
LeHHa [epxaBHOi akpeauTauiiHoi KoMmi-
cii Ykpaibu Big 25.05.2011, npoTokon
Ne 87 Ta Hakasy MinictepcTBa OCBITH |
Hayku, monogi Ta cnopty YkpaiHu Big
07.06.2011 Ne 2128-1).

HaByanbHa nporpama migrotoBku ekc-
nepTiB-remororis nepep6ayae m'arob Ha-
npsAMIiB: aTecTalif Ta ekcrnepTHa OLjiHKa
fiamMaHTiB; aTecTauis Ta ekcnepTHa OLiH-
Ka [OpOrouiHHOro KaMiHHS; aTecTauis Ta
eKcnepTHa OLiHKa JOPOrOLiHHOMO KaMiHHSA
OpraHOreHHOro MOXOMXKEHHS; aTecTauis
Ta eKcrnepTHa ouiHKa HaniBaoporoLiHHOro
KaMiHHS; aTecTalis Ta ekcrnepTHa OujiHKa
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[eKopaTUBHOro kamiHHA. 3a LMy Hanps-
Mamu nepefbayaeTbCcqd HabyTTH 3HaHb
LLAISIXOM OCHOBHOr0, [0JaTKoBOro ato
CKOPOYEHOr0 HaBYaHHA Y BUMNsL NEKLIi,
cemiHapiB, NMpakTUYHWX Ta iHAMBIOYyanb-
HWUX 3aHATb, 5IKi 3aBEepLLYIOTLCS NiACYMKO-
B/M KOHTPOIEM.

AHaniTMYHUA ornag nporpaMm OCHO-
BHWX HaBYamnbHWX LIEHTPIB CBITY, AKi Haga-
t0Tb MOCNYTY 3 NiGrOTOBKM (haxiBLiB-reMo-
noriB, CBiAYMTb, LLO BMKOPUCTAHHS iHHO-
BaLiAHWX TEXHONOriM fae MPUHLMMNOBO
HOBi MOX/MBOCTI NOJAHHS i 3aCBOEHHS
y460BOro mMartepiany B pisHux dhopmartax,
MigBULLYIOYM AKICTb CriewjanizoBaHoi nig-
rOTOBKW eKcnepTiB-remosoris. HamoinbL
BiJ4YYTHOrO PO3BUTKY HabyB HampsaM Hay-
KOBOI EKCMepTU3M, ska oTpumMana noTyx-
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Hy 6a3y 3aBOsKW BUKOPUCTAHHIO iHHOBA-
LiAHNX TeXHONOriN.

Y 2017 poui B JepxasHoMy remono-
riYHOMy LeHTpi Ykpainm (gani — Ardy)
po3no4aTo HayKoBO-AOCHIAHY pPoBOTY
«DOpMyBaHHs KOMMJIEKCHOI 6a3n LaHux
[iarHOCTUYHUX FeMONOrivHMX (Pi3nKo-Xi-
MIYHUX XapaKTepUCTUK JOPOrOLHHOMO Ka-
MiHHS 3 Konekuin OrLy».

MinctaBa ons BukoHaHHs HIOP. YnHHa
6rompkeTHa nporpama 3501100 «Haykose
i HayKOBO-METOAWYHE 3a6e3MeYeHHs Y
cdoepi BUPOBHMLTBA | BUKOPUCTAHHSA [0-
POrouiHHOro i HaniBoOPOroUiHHOrO KaMmiH-
HS Ta 3a6e3nevyeHHs BUPOBHUYMX Ta CO-
LianbHO-KYNETYpHUX NoTped y AOPOroLiH-
HUX MeTanax i JOpPOrouiHHOMY KaMiHHi»,
Yka3 [pesupeHta VYkpaiuu Big Big
12.01.2015 Ne 5/2015 «[po Crpareriio
cTanoro po3sutky "Ykpaina — 2020"» [4],
Yka3 Mpeaungenta Ykpainu Big 25.06.2013
Ne 344/2013 «[po HaujoHankHy cTpate-
rivo po3BUTKY OCBITM B YKpaiHi Ha nepiod
po 2021 poky».

AKTyarbHICTb HayKOBO-HOCHIAHOI po-
60TV BW3HaueHa ii BAXNMBUM NpaKTUy-
HUM 3HAYEeHHAM AN NiABULLEHHA AKOCTI
crewianiaoBaHol NiAroTOBKM eKCrepTiB-re-
MOJOriB Ana MigNpUEMCTB, YCTaHOB Ta
opraHisauin YkpaiHu, nigBuLleHHa Keai-
(hikauii daxisuis, RiANbHICTL AKUX
MoB’si3aHa 3 aTecTaljielo Ta OLHKOK Ao-
POroLiHHOro KamiHH Ta HafaHHsM no-
CRyr y cdoepi remonoriyHoi ekcnepTuam.

Metoto HAP € KoMnnekcHi remMonoriyHi
(iznyHi, XimMiyHi Ta MiKpockoniyHi gocni-
IDKEHHS! KOMeKLii JOPOroLiHHOMO KaMiHHs
AruY (moporouiHHe KamiHHA 2—4 nopsig-
KY, BOPOrouiHHE KamiHHS OPraHoreHHOro
YTBOPEHHS1); CTBOPEHHSI KOMMIEKCHOI 6a-
31 OaHWX [iarHOCTUYHMX TEeMOJOriYHMX
(i3nKO-XIMIYHUX XapaKTepuCTMK LOporo-
LiHHOrO KaMmiHHs 3 konekuin Oruy.

OuikyBaHWiA NPOLYKT: KOMMeKcHa 6a-
ratonapaMmeTpuyHa 6asa [LaHWX remorno-
MYHUX (I3UYHMX Ta XIMIYHWUX XapaKTepuc-
TUK [JOPOroOLiHHOrO KaMiHH 3 KonekLii
aray.

lMpn3Ha4eHHs — NigBULLEHHA AKOCTI re-
MOOri4HOI OCBITW Ha IHHOBALi/HIA OCHOBI
Ta PO3LUMPEHHs MOXNMBOCTEN (haxiBLiB Yy
cdpepi HayKOBOi reMONOrivyHOI EKCrepTUaK.

Y 2017 poui 6ynu npoBefeHi Kommex-
CHi remMonoriyHi LOCHiIKEeHHs AOPOroLiH-
HOrO KaMiHHsl Jpyroro, TPEeTLOro, YeTBep-
TOro nopagky 3 konekuin ArLlY, a came:
LuniHenen, candipis KOMbOPOBUX, XPU30-
niTiB, TypManiHie, 6epunis, LIMPKOHIB, CKa-
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noniTis, onanie, KOPAIEPWUTIB, TaH3aHITIB,
Xpu306epunis i LaBopuTy.

Metoro ctatti € y3aranbHEHHS pe-
3ynbTatiB KOMMJIEKCHUX FEMOMOTiYHUX i
MIKPOCKOMIYHWUX AOCRIIXEHb [OPOroLiH-
HOrO KaMiHHs Opyroro, TPETbOro nopsagKy
3 konekuii AryyY.

Metogn pocnigxeHb. [ocnioxeHHs
metofgom [4H-®yp’e cnekTpockonii npose-
[eHo BignoBigHO 10 «MeToamku piarHoc-
TUKW [OPOroLiHHOrO KaMiHHA MEeTomoM
[4-®yp’e cnektpockonii» [5]. Bumiprosan-
HSl BUKOHAHO 3a [OMOMOrOK CMEKTPOMe-
Tpa Mogeni «Nicolet 6700» BMpo6HULTBA
«ThermoFisher Scintific> Ha npuctaekax
KoHOeHcaTopa nyyka npomeris «Conden-
ser», gudysinHoro BigoutTa «Collector II»
Ta 3a KiMHaTHOi TemnepaTypu.

JocnigxeHHa XiMiyHOro cknagy MiHe-
panis nNpoBefeHO MeTOLOM SIKiCHOro
PEHTTEHOTYOPECLIEHTHOrO aHanisy Big-
noBigHo 00 «MeToauKM AjarHOCTUKM [0-
POrOLHHOrO KamiHHA Ta MOro 3aMiHHWKIB
METOLOM PEHTrEHOMTYOPECLEHTHOrO
aHanisy» [6]. BuMipioBaHHs BMKOHAHO B
nabopaTopHMX ymoBax 3a AOMNOMOrow
CMEKTPOMETPA EHepriil PEHTreHIBCbKOro
BunpomiHioBanHa «CEP-01» mogeni
«ElvaX-Light» 3 iHTepBanomM [ocnifXeHb
Big Na po U.

MikpockoniyHi gocnimkeHHs npoBoau-
NUCb 3a [IOMOMOro0 reMOMOrivyHOro Mi-
kpockony «Gemmaster L 230V» Ta npo-
mucrnosoro Mikpockony «Nikon Eclipse
LV150».

Buknan ocHosHoro matepiany pfo-
cnigXeHHs. Konekuis foporouiHHOro Ka-
MiHHa ALY MicTUTb 3pasku LOporouiH-
HOrO KamiHHsa 1-4 nopsigKy, fOpPOrouiHHO-
rO KamMiHHS1 OPraHOrEeHHOro YTBOPEHHS, iX
CUHTETUYHMX 3aMiHHMKIB Ta iMiTaLi 3a-
rafibHO KifbKiCTIO 705 LTYK, WO dhopmy-
t0Tb OKPEMi 3iBpaHHs 32 NPU3HAYEHHSAM:

- HaByasbHi Konekuii fo Kypcy «Atec-
Tauis Ta ekcrepTHa OLiHKa AOPOroLiHHOMO
KaMiHHS» — y460Ba KOMekLis, ek3ameHa-
LiMHa KoMneKLis, remonoriyHa Konekuis;

- KOrekuis [0 cemiHapy «Knacudiky-
BaHHs i COPTYyBaHHA KaMiHHA 3a TY VY
36.2-21587162-002:2009 "Cmapargwu,
py6iHW, candipy CuHi, onekcangputu" i
TY V 36.2-21587162-003:2009 "KameHi
LOPOrOLiHHI (gpyroro — 4eTBEPTOro Mo-
PSAKY)">;

- HaBYanbHi Konekuii fo Kypcy «Atec-
Tauiq Ta ekcrnepTHa OLjiHKa JOPOroLiHHOMO
KaMiHHsl OpraHOreHHOro YTBOPEHHs» — Y-
6oBa konekuis (nepnv), ek3ameHauinHa
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Konekuis
(6ypLUTHH).

- eTaNOHHI KoneKLii 4OPOroLiHHOMO Ka-
MiHHS (cmapargu), nepnu.

Mig vac popmyBaHHs KOMNNEKCHOT 6a-
31 JaHWX (i3UKO-XIMIHHWX XapakTepucTuK
LOPOroLiHHOrO KaMiHHS  YKpaiHCbKOro
tOBENIPHOr0 PUHKY 6YNo JOcnigXeHo 75
3pasKiB 3 KONEKLi 4OPOroUiHHOro KaMiH-
Ha ACLY, pesynstatv pgocnigxeHb y3a-
ranbHeHo i BHECEeHO B 6a3y AaHuX.

3rifHO 3 KaneHLapHWM MiaHoM BUKO-
HanHs HOP, y 2017 poui nposogunocs
BU3HAYEHHS TeMOJIOriYHMX XapaKTepuc-
TUK, OOCHIgXEHHA XiMiYHOro cknagy,
CMEKTPOCKOMIYHI Ta MIKPOCKONiYHI focni-
[PKEHHSI JOPOrOLIHHOrO KamiHHA 3 KOnek-
uin Aryy, a came:

- LUNiHeni B KinbkocTi 19 wWrT.,

- candipis konboposux — 19 wWr.,

- Xpusonitis — 29 wWr.,

- 6epunis — 10 wrt.,

- TypManiis — 16 wt.,

- LIMPKOHIB — 6 LUT.,

- ckanonitis — 1 wt.,

- onanis 6naropogHux — 7 LT.,

- KopgiepuTie — 2 LWT.,

- TaH3aHiTIB — 2 WT.,

- Xpu3obepunis — 3 LT,

- Lasoputis — 1 wr.

[aHi, oTpumaHi nig 4ac NpoBegeHHs
FEMOMOTiYHNX, CMNEKTPOCKOMIYHUX, XiMiy-
HWUX BOCTIIXeHb, 6YNW CTaHOAapTU30BaHi y
BUNALAi enekTpoHHUX Tabnuup Excel Big-
noBsigHo 10 «MeToamku chopmanisauii ga-
HWX remMonoriYHMX LOCHimKEHb JOPOrOLiH-
HOrO KaMiHHs npu popMyBaHHi 6a3n fa-
HUX (DIBUKO-XIMIYHUX XapaKTepucTuk Lo-
porouiHHoro KamiHHg OrLY» [7], 3ateep-
oxeHoi Hakasom [OrLY sig 16.01.2017
Ne 4/17-3, Ta nigrotoBneHi ang 3aBaHTa-
XeHHsl B 6a3y AaHuX (i3nKo-XiMiYHnx xa-
PaKTEPUCTUK [OPOrOLiHHOrO KaMiHHS
(Access).

BaxnueuMm HanpsamMom [ocnigXeHb
cTano CTBOPeHHst 6a3n MikpodoTorpadii
3pasKiB AOPOroLiHHOr0 KamiHHA 3 y460-
Bux Konekuin ALY ona BUkopucTaHHs ix
y HaBYanbHOMY npoueci. 3pasku 6ynu
[ocnimkeHi, onucaHi Ta cgoTorpadosaHi
3i 36inbLUeHHaM Big 16* go 700%. HiarHoc-
TVKa BKIIHOYEHb NPOBOAMNACcS 3a JONOMO-
roto «Photoatlas of Inclusions in
Gemstones» [8].

Y NpupOaHMX LUMIHEeNSX BUSIBNEHO,
onucaHo Ta cgoTorpaoBaHo AeHOpUTO-
MOAi6HI ra30BO-PiAMHHI BKIIOYEHHSA, Npu-
POAHI ByanenofioHi PiguHHI BKOYEHHS,

(nepnwu), yuy6oBa Konekuis
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BK/IOYEHHSA BEMITY, MiHEpanbHi BKMHOYEH-
HA. Y CUHTETWMYHUX LLNIHENAX — Myapose
3racaHHsl, ra3oBi BKMIOYEHHS.

Y NpupogHMX KONMbOPOBMX candipax —
03HaKM LUTY4HOro 3aroBHIOBAYa Y TPiLLy-
Hax, PoCTOBi fe(heKTH, BKNIOYEHHS BEMITY
(puc. 1), pytuay (puc. 2), LUMPKOHY (?),
anatuty (?), ra3oBO-piguHHI BKIIOYEHHS.
Y cuHTETUYHOMY candipi, CUHTE30BaHOMY
thntocoBum meToLOM, choTorpacoBaHo
ByanenogioHi BKMOYEHHS prtocy, B CUH-
TETUYHUX candipax, CMHTE30BaHNX METo-
nomM BepHeins, — BATHYTI NiHiT pocTy.

Y 3paskax Xpu3oniTiB — ra3oBO-PignHHi
BKITIOYEHHS, [OMCKONOfiI6HI BKITHOYEHHS,
BKIOYEHHA XPOMITY (puC. 3), BKNIOYEHHS

Pucyrok 1. BKnto4eHHs1 6eMiTy B NPUPOJHOMY POXEBOMY

candipi (3pa3ok Ek-51), 36. 36

TEMHO03a6apBJIEHOr0 iI30TPOMHOro MiHepa-
ny, epeKT po3aBOEHHA pedep, crigy Teuii.

Y 6epurnax — razoBo-piavHHi BKIMHOYEHHS.

Y TypmaniHax — edekT po3OBOEHHSA
pebep, rasoBO-pianHHI BKIIOYEHHS Ta ra-
30BO-PiANHHI BKITIOYEHHS 3 eheKTOM ipu-
3auii, kaHanu pocTy (puc. 4), NNeoxpoism
(puc. 5).

B anartutax — kaHanu pocry.

Y UMpKOHax BMSBIEHO, OMUCAHO Ta
cchoTorpacdoBaHo edhekT PO3ABOEHHS pe-
6ep, MiHepasnbHi BKIIOYEHHS, ra3oBo-pi-
OVHHI BKIIOYEHHS, O3HaKW METaMIKTHOro
posnagy (puc. 6).

Y ckanonitax — KaHanu pocTy, nneox-
poi3Mm.

B onanax 6naropogHux — xapakTepHi
noBepxHeBi gedekTn (nogpsnuHuM), BMi-
Lytoumnin miHepan (Si0,?), sBuLLe pisHO-
6apBHOi onanecueHLii.

Y Kopgieputax — eekT nneoxpoismy,
KaHanu pocTy, ra30BO-PiANHHI BKMIOHEHHS.
Y TaH3aHiTax — eqhekT naeoxpoiamy.

Y xpusobepunax — KaHanu pocty, ra-
30BO-PiVHHI BKIIIOYEHHS].

Y LaBopuTax — kaHanm pocTy, MynbTu-
thasHi BKIIOHEHHS.

Ycboro B 6i6nioTeKy 306paxeHb BHe-
CeHO 244 hoTo.

PucyHok 2. BKNOYeHHs pyTUNy B NPUPOLHOMY 3eNeHOMY

candipi (3pa3ok Kc-1), 36. 36

PucyHok 3. BKIOYEHHS XPOMITY B NPUPOAHOMY XPU3ONITi

(3pa3ok Kc-125), 36. 36
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PucyHok 4. KaHanu pocTy B TypMariiHi
(3pasok Yk-214), 36. 36
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PucyHok 5. EcbekT nneoxpoismy B KopgiepwTi
(3pa3ok Yk-128), 36. 19

BucHoBku

1. Bnepwe B ALY novanocs cTBopeHHs 6a3n MikpooTo-
rpacdin 3paskis [OPOroUiHHOrO KaMiHHA 3 y4OOBMX KOMEKLIN
ArLY ans BUKOpWUCTaHHS iX y HaB4anbHOMY Mpoueci. 3pasku
6ynn pocnigxeHi, onucaHi Ta cdotorpadoBaHi 3i 36ibLIEHHAM
Big 16* go 700%.

Bukopuctana nirepatypa
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PucyHok 6. O3Haku MeTaMiKTHOro po3nagy B LMPKOHI
(3pa3ok Yk-177), 36. 36

2. KomnnekcHa iHTepnpeTauis Ta y3aranbHeHHs B €OuHy iH-
thopmaviiiny 6a3y (isnKo-XiMiYHUX AiarHOCTUYHUX O3HaK LOpOo-
rouiHHOro KamiHHa 3 konekuii ALY, oTpuMaHux 3 BUKOpUCTaH-
HAM TakKWX BMCOKOTEXHONOTYHMX METORIB AOCIIIKEHb, SK iHD-
padYepBOHa CMEKTPOCKOMIS, MIKPOCKONiYHI JOCIIIKEHHS, PeHTre-
HOCMEKTPanbHUA aHania, gacTb 3MOry NiABULLMTK SKICTb remo-
NOTiYHOI OCBITW Ha iIHHOBALiMHIA OCHOBI 6€3 3HAYHOrO 36iNbLLEH-
HS BATPAT Ha NpuabaHHs [OAATKOBOrO remMosoriyHOro HaByasb-
HOro matepiany.
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