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Y crarTi HA NMPHUKJIAZi 3 eKCNEePTHOI NMPAKTHKH PO3IVIAHYTA METOAUKA eKCIEePTHOIo
JOCTiTKEeHHSI MIKPOYACTHHOK IUIATHHU. BusiBieHHss i BiZokpeMileHHSI MiKpPOYaCTHHOK
IVIATMHU Big MexaHiyHOi cyMmimi iHIIMX MeTATIYHUX MIKPOYACTHHOK NPOBOAWIH 3
BUKOPUCTAHHSIM MeTOAIB ONTHYHOI MiKpockomii, MarHiTHOI cemapamii Ta XiMiYHOroO
PO3YHHEHHSI METAJIB.

J1st BUpilIeHHs AiarHOCTHYHMX Ta ifeHTH(IKaWiilHMX MUTaAHb 3aCTOCOBYBABCH MeETOJ
eMiCiliHOr0 CTIEKTPAaJBLHOI0 aHATI3Y.

KarouoBi ciaoBa: mJjaTuHa; MIKPOYACTHHKH; eKCIepPTHe [OCTiKeHHS; MeToAu;
BilOKpeMJUIeHHSI; ONTHYHA MIKPOCKONisi; MAarHiTHa cemapauisi; XiMiuHe pPO3YMHEHHS;
eMicCiliHI ceKTpaJbHUN aHAJi3.

Bbapansk Bnagumup

METO/IbI SKCHEPTHOTI'O HCCJIEAOBAHUA
MHUKPOYACTUL IIVIATUHBI

B crathe Ha mnpuMepe H3 JKCHEPTHOH NPAKTHKH PacCMOTPeHa MeTOAHKA
IKCHEPTHOIO0 HCCJHEAOBAHUA MHMKPOYACTHIl IUIATHHbI. BbisiBJIeHHe W OTAeJdeHHE
MHUKPOYACTHI| ILIATHHBI 0T MEXaHHUYECKOH CMeCH APYruX MeTaJJIMYeCKUX MHUKPOYACTHI
NPOBOJWJH € HCHOJB30BAHHEM METOJ0B ONTHYECKOH MHMKPOCKONHH, MArHHTHOH
cenapanyy U XUMH4Y€CKOI'0 PACTBOPEHUS METAJLIOB.

JJ1sl pelieHns IMarHOCTHYECKUX U HICHTH(PHKANMOHHBIX BONPOCOB NPUMEHSJICH METO/
3MHCCHOHHOI'0 CIIEKTPAJbLHOI0 aHAJIN3A.

KiiodeBbie coBa: IIaTHHA; MHKPOYACTHIBI; JKCIEPTHOE HCCJICAOBAHHE; METOMAbI;
OTJeJICHHE; ONTHYeCKAs] MHMKPOCKONHS; MATHUTHAsl celapalusi; XMMHYECKOe pPacTBOPEHHUeE;
3MHUCCHOHHBIN CIIEKTPAJIbHBINA AHAJIN3.
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METHODS OF FORENSIC EXAMINATION
OF MICROPARTICLESS OF PLATINUM

In the article on an example from expert practice the considered methods of forensic
examination of microparticless of platinum. An exposure and separation of microparticless of
platinum from mechanical mixture of other metallic microparticless conducted with the use of
methods of optical microscopy, magnetic separation and chemical dissolution of metals.

For the decision of diagnostic and identification questions the method of emission
spectrology was used.

Key words: platinum; microparticless; forensic examination; methods; separation;
optical microscopy; magnetic separation; chemical dissolution; emission spectrology.

IloctaHoBka mnpo6JieMH. AHaT3 CEKCIEPTHOI NPAKTUKA BKa3ye Ha Te, IO 3AEOLIBIIOTO
KPUMIHAICTHUYHI TOCIIPKCHHS METAJIB 1 CIIaBiB BUKOHYETHCS B MEXKaX KOMIUICKCHHX METAJIO3HABYOI Ta
IHITUX POJIiB €KCIIEPTH3, 30KpeMa, CYA0BO-0aliCTUIHOT, aBTOTEXHIYHOI, €KCIIEPTH3H XOJIOTHOI 30poi Ta iH.

OpHuM 13 cnoco0iB MPUXOBYBAaHHS KpaaiKKH IOBETIPHUX BHUPOOIB Ta BUPOOIB 3 JOPOTOLIHHUX
METaliB € TepepodKka iX Ha OPyXT 3 MOMAIBIIOI HOTO peai3amiclo Ha TIHBOBOMY PHHKY IOPOTOIIHHHX
MeTaliB. Y 3B’SA3Ky 3 [IUM, Ha I[OYAaTKOBOMY €Tari JOCII/DKCHHS BaXAIMBUM 3aBIAHHSM € BUSBJICHHS
MIKpPOJaCTHHOK METally, sKi MICTATbCS Ha OXf3i Ta IHCTPyMEHTaX, IO BHUKOPHUCTOBYBAIWCH IS
MEXaHIYHOTO pyHHYBaHHs BUpPOOiB, a TaKOX IX BiIOKpEMJICHHS BiJ 1HIIMX METaJlleBUX YacTHHOK. Sk
CBIIYUTH TPAKTHKA MPOBEICHHS TaKUX CKCIIEPTU3, BHUKOHAHHS I[hOTO 3aBJaHHS YacTO TOB’s3aHE 3
HeaOUSKUMHU TPYAHOIIAMHU.

AHaJni3 nocaizxeHHs npooaemMu. JociKeHHIMH B Tairy3i METaI03HABUOI EKCIIEPTH3H 3aliMancs
mpoBimHi HaykoBmi: M. b. Bammep, B. I'. I'omwapenko, M. B. Cantecekmii, O. O. JlaBumona,
M. I'. Llep6akoBcrkuii, A. B. Kodanos Ta iH.

Mera crarTi — T[poaHadi3yBaTy METOOUKH E€KCHEPTHOTO AOCHIIKEHHS MIiKpOYacTHHOK
JIOPOTOIIIHHAX MeTalliB. Po3risHyTa crnemudika METOMIB BiJOKpEMIICHHS MIKpOYaCTHHOK IUIATHHH Bi
MEXaHIYHOI CyMillli iHIIUX METAIIYHUX MiKpOOO’€KTiB 3 BUKOPHCTAHHSAM METOIIB ONTUYHOI MiKPOCKOIIIi,
Mar”iTHOi cemapamii Ta XIMI9HOTO pO3YWHEHHS MeTamiB. JIJIs BHpIMICHHS MIaTHOCTUYHUX Ta
ineHTUDIKAIHHUX MUTaHb 3aCTOCOBYBABCS METOJ] €MiCIHHOT CIIEKTPOCKOITI1.

Buknaax ocHoBHoro marepiamy. [linm dwac poscimigyBaHHsS 3JI0YMHIB, CHPSIMOBAHUX IPOTH
KOJIEKTUBHOT Ta IPUBAaTHOI BJIACHOCTI TPOMAajsiH, NPABOOXOPOHHI OPraHM HEPiAKO CTHKAIOTHCS 3
po3ciimyBaHHAM (DaKTiB KpaaiXKKH IOBENIPHUX BUPOOIB Ta BUPOOIB 3 MOPOTOIIHHUX MeTaniB. OgHAM i3
Croco0iB MPUXOBYBaHHS KPaJiXKKU FOBENIPHUX BHPOOIB Ta BUPOOIB 3 IOPOTOIIHHUX METAJIB € mepepodka
X Ha OpyXT 3 MOJAJIBIIOI HOro pealtizailielo Ha TIHbOBOMY PUHKY JTOPOTOIIIHHUX METAIIB.

BusBneHHs Ta BrTydeHHS MIKpOOO’€KTIB € HEOOXITHHUM ITiJl Yac JOCIIDKEHHS TpEeAMETiB-HOCIiB 3
MIKpOYacTKaMH JIOPOTOLIHHUX METaJiB, TAKMX SIK OJST 3JIOYHMHIS, IHCTPYMEHTH, 0 BUKOPHUCTOBYBAJINCh
IUIsl pyHHYBaHHS METaJIeBUX BUPOOiB, MaKyBaJbHUN MaTepiai TOLIO.

Y npoMy BUI TOCTIIKCHHS BUPIIIYIOTh TaKe MUTAHHS: UM € Ha MMPEeJMETax-HOCISX MiKpOYaCTHHKH
KOHKPETHUX METalliB a00 CIUIaBiB.
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3aBmaHHsA MIaTHOCTHKHA B KPUMIHAJTICTUIHOMY JOCIIIDKEHHI JOPOTOIIHHUX METaiB MICTUTH TakKe
KOJIO TINTaHb!

1) uu € mpeAcTaBICHUN HA AOCTIIKEHHS MaTepiai TOPOTOMIHHAM METaIoM?

2) 91 BUTOTOBJICHHH IEH MPeAMET 3 TOPOTOIMIHANX MeTamB? SIKIIO Tak, TO 3 IKUX came?

3) uu € Ha TIpeIMeTax BEPXHBOTO OJIATY YaCTHHKH JOPOTOITIHHOTO METaITy?

4) 4u € Ha IHCTpPYMEHTaX, 1[0 BUKOPHUCTOBYBAJIKCH AJISl PyWHYBaHHS METaleBUX BUPOOIB, YACTUHKH
JIOPOTOLIIHHOTO METaTy?

3aBmanHs igeHTH(IKAIT 00’ €KTIB MiJ Yac MOCIIIPKEHHS JOPOTOLIHHUX METAIIB 3aJIe)KaTh BiJl PIBHS
inauMBinyanizanii. BcTaHOBIGHHS CHINBHOT pPoJOBOi (TPYINOBOi) HAJIEXKHOCTI OO0 €KTIB 3a CKIAIOM
3IIMCHIOEThCS Yy BUMAIKaX, SKIIO 00’ €KT Ma€ 3a7aHi XapaKTEPUCTHKUA. Y TaKOMY pasi MUTaHHs eKCHepTy
(OpPMYIIOIOTh TaK: YM MAlOTh CIIJIBHY PONOBY (TPYHOBY) HAJICKHICTh BHSBICHI Ha MpeaMeTax-HOCisIX
MIKPOYAaCTHHKH METaly 1 HalaHi 3pa3ku MeTaiy BinnosigHoi npoou? [1, 2].

KpuminanicTuuHe JOCHIKCHHS BHPOOIB 3 METaliB 1 CIUIABIB HAJCKUTh O HAWCKIAIHILINX,
OCKUTBKM BCTaHOBIJICHHSI CIIOCOOIB TepepoOKHM MeTany Ha OpyXT, BHUSBICHHS 1 BiJOKpEMIICHHS
MIKPOYACTHHOK JIOCHIIDKYBAaHOTO METaly BiJ IHIIMX METAJiYHUX YACTHHOK Ta iX IAeHTU(IKALis
BHMAararTh BUKOPUCTAHHS K XIMIYHUX, TaK 1 IHCTPYMEHTAJILHUX METOIIB JIOCIII[KCHHSI.

Jnst BUSIBIGHHS 1 BiJOKPEMJICHHSI MIKpPOYaCTHHOK JOPOTOL[IHHOTO METaly BiJl MEXaHi4yHOI CyMim
IHIINX METaTIYHMX MIKPOYaCTHHOK BUKOPUCTOBYIOTh METOIM ONTUYHOT MiKpOCKOTI1, MarHiTHOI cenapartii,
XIMIYHOTO PO3YMHEHHS METaJiB Ta iH.

Jns BUpIIIEHHs TiarHOCTUYHUX Ta iJeHTU(IKAIMHNX MUTaHb 3aCTOCOBYIOTH CHEKTpalbHI METOIH
(emiciitnuii, aOcopOUiiiHMH, TIOMIHECUEHTHUH, PEHTICHOCHEKTPAILHUM aHalli3); Mac-CIeKTpalbHHUN
aHaJIi3; HeUTPOHO-aKTUBALIMHUI aHali3; pagiorpadis; cnekTpockomis [2].

[Mpuknan 3 exkcrnepTHOI NpakTHKH. 3a (akToM KpaADKKW MIaThHOBOI (inb’epu (cmemiaibHOI,
BHUCOKOMIITHOT )OpMHU JIsi BUPOOHUIITBA XIMIYHUX BOJIOKOH) 3 UepHIBEILKOTO 3aBOJy TEILIOI30JISALIHHUX
MarepiaiiB Oyno BIiIKpPUTO KpHMiHaJbHE MPOBAKCHHS 1 NMpH3HAYCHA KPHUMIiHANICTHYHA EKCIepTH3a
METalliB, CIIaBiB Ta BUPOOIB 3 HUX. Y MiNO3PIOBAaHUX B CKOEHHI KPaJiXKKU OyIIO BUIYYEHO BEPXHIH OJIST,
CITFOCApHi Jierara, MOJOTOK 1 3yOMII0, SIKi BUKOPUCTOBYBAIIMCH /ISl pO3pyOYBaHHSI BUKPAJCHOTO BHPOOY,
3pasku wiatuau 950 1 980 mpoodu.

Ha BupimenHs ekcriepTu3u Oy MOCTaBJICH] 3aTUTAHHS

1) uu € Ha mpenMeTax BEPXHBOTO OMSTY, JIEHIaTaX, 3yOwiTi Ta MOJOTKY YaCTHHKH JOPOTOI[IHHOTO
MeTaly — [JIATUHU?

2) SIKIIO TaK, TO UM HE OJHOPIIHI BOHHM 3i 3pazkamu riatuHu 950 i 980 mpoou?

Memoou docnioacenns, ompumani pesyibmamu ma ixuil aHaniz

[lepmuM i BayKIIMBUM KPOKOM JOCIHIJKCHHS OyIJI0 BUSBJICHHS HA MPEAMETaX-HOCIIX MIKpOYACTHHOK
IUIATHHA  Ta BIMOKPEMJICHHSAM iX BiJ IHIIAX METATIYHUX MIKPOYACTHHOK IS  TOJAIBIIOTO
iMeHTUDIKAIIIAHOTO TOCITi IKEHHS.

1. Mixpockoniunuii memoo

MeranivyHai YacTUHKH 3 TIOBEPXHI Jiemar Oyyiu moMireHi y gamky Iletpi i mpomuti ximopodopmom
JUISL OYWIIICHHS BiJl MiHCPAIBHHUX OJIMB. PiguHy yTHIII3yBaiH, a MEeTaIi9HI YaCTUHKY BUKOPUCTOBYBAH JJIS
HOJANBIINX AOCIIIKEHb.

[IpeaMmeTn BepXHBOTO OJATY, JIEIIaTa, MOJOTOK, 3yOWIO 1 BHJIYUYEHI 3 IMOBEPXHI JEMaT METaTidHI
YaCTUHKH JOCIIHKYBAIN 17| OIHOKYJISIPHUM CTEPEOCKOIIYHUM MiKpockorroM MBC-2 i3 30UIbIIIEHHSM 10
175 kpar. Y pe3ynbTaTi DOCIHIIHKCHHS Ha IMOBEPXHI BEPXHBHOTO OJIATY, MOJIOTKA Ta 3yOmia OyIb-SKHX
METaIlIYHIX YaCTHHOK HE BUSBJICHO.

[lin wac mocmiHKEHHsT METaTiYHUX YaCTUHOK, BUITYUEHHUX 3 IMOBEPXHI JIEHIAT, BUSBICHO MIKPOYACTHHKU
CpiOIsICTO-01II0T0, YEPBOHOTO Ta KOBTOTO KOJIBOPIB. s BiJOKpEMIICHHSI MIKPOYACTHHOK TUIATHHU BiJl PEILTH
YaCTUHOK BUKOPUCTOBYBAJIM METOIM MarHiTHOI cerapariii Ta XiMiYHOTO PO3UHHEHHS METAJIIB.

2. Dizuynuti memoo (Memoo maecrimuoi cenapayii)

[epmmii eran po3AiicHHS TONATaB y MEXaHIYHOMY BIJIOKPEMJIGHHI METaliuHUX YacCTUHOK
YEepBOHOTO 1 JKOBTOTO KONBOPIB, @ TaKOXX IPYHTOBHX Ta MIHEpAIbHUX YAaCTHHOK 3a JOTIOMOIOIO
npenapyBagbHOT TOJKH ITiJl MiKPOCKOTIOM.
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[InatmHa HATEXKUTH A0 TApaMarHiTHUX (clabOMarHiTHUX) MetaniB. s BigoKpeMIleHHS
MIKpOYACTHHOK TUIATHHM BiJ] METATIYHUX YaCTUHOK 3 CHJIbHOBHUPaXCHUMH MAarHiTHUMH BJIaCTUBOCTSIMH
BUKOPUCTOBYBaJIM METOJ MAarHiTHOi cemaparii 3 BHKOPHUCTaHHSM MAarHITHOTO TE€H3/MKA. bijbmicTs
YaCTHHOK CPiONIACTO-01I0T0 KONBOpPY MPUTITYBAIUCS JO MarHiTy, IO YCKIQJHIOBAJIO BiJIOKPEMIICHHS
MIKpOYaCTHHOK IIATUHH. BHACTIIOK 3aCTOCYBaHHS LOTO METONY BIAJIOCS YAaCTKOBO OYHCTUTH 00’ €KT
JOCIIIKEHHS.

3. Ximiunuti memoo

3a 3BHYAHWX yMOB IIaTHHA HE PO3UMHSAETHCS Yy 3BUYAWHUX MiHEpANbHUX KHCIOTaX, KpiM
“napchkoi Bogku” (cymimi 1 06’eMy KOHIICHTPOBAaHOI a30THOI KUCJIOTH 3 3 00’eéMaMu KOHIIEHTPOBaHOL
COJITHOT KHCITOTH) [3].

J11s TOBHOTO BiTOKpEeMIICHHSI MiKPOYACTHHOK IUIATHHHU BiJl 3aJIMINKIB iHIIMX METANTIYHUX YaCTHHOK
CyMilll, HI0 MiJyIArajia PO3AUICHHIO, 00pOOJSIM KOHIICHTPOBAHOK COJISTHOIO KHCIIOTOK MPOTAroM 15
roguH. O0’€KT pO3TIAAANM ITiJ] MIKPOCKOIIOM 1 BiAOMpa MeTaliuyHi YaCTHHKH, SKi HE PO3YMHIIUCH Y
COJISTHIH KUCIIOTI.

4. Jlocnioocenns memooom emicitinozo cnekmpanvroeo ananizy (ECA)

Meton ewmiciiiHoro crekrpanpHoro ananizy (ECA) BHKOpUCTOBYBaBCS IJii  BH3HAUCHHS
€JIEMEHTHOTO CKJIaAy 3pa3KiB IUIATHHU Ta MIKPOYACTHHOK, SKi HE PO3YMHWINCH y COJISIHIM KHCIIOTI 3
METOI0 BCTAHOBJICHHS 1X CIIBHOI POAOBOi (TpynoBOi) HaJIEKHOCTI.

Texuiuai ymoBu ECA HactynHi: ycranoBka LMA-1, cnekrtporpad kapreuit Q-24 3
TpucTynereBuM nociadmosadem 3 10, 50 1 100 % npomyckanns. lHupuna minnau — 0,015 am. Cucrema
OCBITJICHHS IIUIMHM OAHOMIH30Ba. CragioBaHHSA MPOO MPOBOJWIM 3a TaKUX IapaMeTpiB T'eHepaTtopa:
Hampyra Ha enekTpomax — mo 3,5 kB, iHmyktuHicTh — 125 MkI, emuicts — 2,5 Mk®. Bigmame mix
enekrponamu — 1 mM. Haknananus criekTpiB necstukpatHe. CIEKTPU PEeECTpyBalid Ha CIieKTporpadiuyHy
mIacTHHKY THIry 1 gytinusictio 6 om. JICTY.

AHani3 OTpUMaHMX CICKTPOTpaM MPOBOJIWIM Ha BUsBIEHHS TuiaTuHH. [licns po3mudpoByBaHHS
OTPUMAaHHX CIIEKTPOTPaM BCTAHOBJICHO, IO CHEKTPH 3pa3kiB miaTuHU 950 1 980 mpobdu Ta MiKpOYACTHHOK
Cpi0IsIcTO-017I0T0 KOJIBOPY 3 TIOBEPXHI JISHIAT 33 €JIEMEHTHUM CKIIAZIOM € OJTHAKOBUMHU.

BceranoButr imeHTHYHICTh 3paskiB miaatuHd 950 1 980 npo0d 3 BHIyuYeHHUMM 3 TOBEPXHI JIEIIaT
MIKpOYAaCTHHKAMH TUIATHHH BUSBWIOCH HEMOXIIMBHM BHACIIZOK OOMEXKEHOI KiTbKOCTI OCTaHHIX Ta 3a
BIZICYTHICTIO KOMIUIEKCY 1ICHTHU(IKAMIHHUX O3HAK.

BucHoBku. Sk CBiquuTh TNPHUKIAJ 3 EKCHEPTHOI NPAKTUKH TEPIIMM 1 BAXKIUBUM ETarloM
eKCIIEpTHOTO  JOCIHIDKCHHS MIKpPOJaCTHHOK JOPOTOIIIHHUX METaTiB € iX BHABICHHS IUIIXOM
BIJOKPEMJICHHS BiJl OCHOBHOI MacH IHIIMX METANIYHUX MIKpooO’eKTiB. Po3MijIeHHS MeXaHIuHUX
METaJeBUX CyMilllel OCHOBYETHCS Ha (PI3MYHKX 1 XIMIYHHUX BIACTUBOCTSX JOPOTOLIIHHUX METAIB.

Jns BupimeHHs imeHTHdIKAIHHUX 3aBIaHb HEOOXIJHOI YMOBOK € JOCTaTHA KiJIBKICTh
eKCTIEpIMEHTAIILHOTO MaTepially Ta HasBHICTh KOMIUIEKCY 1IeHTU(IKAITHAX 03HAK.
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