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B cTraHpapTHeiXx o6paslax cocrasa no4vs v A0HHbLIX rpyHTos CM-1,2,3; CYT-1,2,3; CCK-1,2,3;
CIrxm-1,2,3; Crx-1,3,5 cogepxanmns Ag, B, Cu, Ge, Mo, Pb, Sn, Zn BO MHOIMX C/iy4asix yCTaHOBEHb
OPUEHTUPOBOYHO, TO CBA3AHO KAK CO CNOXHOCTHLIO onpeaenervs Ag, B, Ge, Mo, Pb, Sn, koTopbie oTHO-
cates K wneny “TpyaHeix” [§], Tak 1 ¢ ocobeHHoCTRMW aHann3a 06beKTOR, COARPXALLMX OPraHUHECKUA
yrnepoa. B pabote B yCnosusx npasusibHon NpoBonoaroToBKM aTOMHO-3MUCCHOHHbBIM METO10M On-
peneneHo conepxanne Ag, B, Cu, Ge, Mo, Pb, Sn, Zn B nepevncnenrtsix cTaHaapTHex obpasuax. Beinon-
HeHwe kpuTepusa ‘cootBercTBus Lenw” ( fitness for purpose) ans atux crangapTHeix obpasuos obec-
NeYeHo NCNONL30BaHEM AN KOHTPONA [ PAAYVPOBKK CRPMA cTaHdapTHeiXx obpa3uos noys SSS-1-8
(Kutait), atTecToBaHHbIX C MUHUMATBHBLIMU NOTPELHOCTAMMW ¥ PEKOMEHO0BaHHbIX B MexayHapoaHom
npoekte MobansHOro reoxXnMUIecKoro KaptposaHus,

Kyaneyosa Ansbuna UeanosHa — xaHwguaar
PUINKO-MaTEeMaTHUYECKUX HAYK, CTaPLUNIA Hay4-
Hbidi coTpyaHnk MMX CO PAH.

O6nacTbs Hay4YHbIX MHTEPECOB: CeKTPasbHbI#
aHannu3 reoxMMu4eckux npob n KOHTPO/Ib Kaye-
CTBa pesynbraros.

Agsrop 6onee 160 nevyarHeix paboT, B UX yucne
3 moHorpagmu.

3apybuna Onbra BacunsesHa - coTpynHuk Un-
crutyra reoxumun CO PAH.

O6nacTe Hay4HbIX HHTEPeCcos: novgoseneHune,
aHanNTUYECKas XNMKUS 06BEKTOB OKPYKAIOLEeH
cpeast.

Astop 13 nyGnukaimii.

Beemeane

JUia XapakTepUeTHEN KAMCCTBA CTAHAAPTHBIX
00pasles cocTaBa B aHAIWTHYMECKO TUTepaType B
HOCHEHEE ACCHATHACTHE 00CYHAACTCH CPABHHTC -
HO HOBbLIA KpUTEPHH — KPUTEPHIT "cooTBETCTBHE
uenu” (fitness-for-purpose). Ioapo6Ho cogepaanue
KPHTCPHA, & TAKKC PAsIIHIHNE MCRILY cepTHRNLIN-
POBAHHBLIMHA CTAHAAPTHLIMHI MaTepuaiamMmu (CRM)
MU CTAHAAPTHLIMH MaTepHaiaMi cpasHeHHA (RM)
pacemarpusactes 8| 1-4].

lNoHusaTHE "cooTBETCTBUE LeH” OlPCAeSET. Ha-
CKO/ILKO MANOW A0/BKHA GBLITDH IO PCIUHOCTDL PE3Yb-
TATOB UBMCPCHUWSA JUIS IIPHHATHSA [ONL30OBATEIEM
[IpaBMJILHOrO PEIICHUA B KOHKPEeTHON 3anave. Ha-
tpumep. B [porpamme rmodaliLHOro reoXMMHYCCKOro
KapTHPOBAHHA B KAYECTBE KPHTEPUS "COOTBETCTBHA
HenH” yrasaHa BeJIMYMHA JoIYCTHMO ITorpeLHoc-
TH HPH OIPEAEICHUH BICMCHTOB B O003HAMEHHbLIX CC-
PHAX CTAHAAPTHLIX 06PA3L0BL, [HO3BOJSIOLIAH 101y -
HaTL COIVIACOBAHHLIC PE3YILTATEI HAMEPCHMIT B pas-
HBIX 1abopaTopuax, yqacTsyiommx B [porpamme [5)].

TIpMMEHWTENLHO K CTAHAAPTHLEIM obpasuam co-
CTaBa NOHATHE "COOTBETCTBHE LEJH " OITPEACSIACT IT0
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COOTBETCTBHE [TPU MCIIOJIL30BAaHUH CTAaHJAPTHLIX 06-
PAasLIOB I8 KOHTPOJIA FPayHPOBKH X KORTPOJIA Ka-
YecTBa H3MEPEHHH, BRIIOYas 10Ka3aTeIhCTBO "IIpo-
CJIEKHMBAEMOCTH MaMepeHHii” [3]. B cooTBeTcTBUH ¢
3THUM KPHTEPHEM CTaHOApPTHLIC 06pasibl, YAOBIET-
BOPAKIIHE KPHTEPHIO "COOTBETCTBHE LEJIH", ITPH He-
IOJIL3OBAHWH UX JUTH KOHTPOJIA rpagyvMpoeku obec-
NEYHMBAT COIACOBAHHOCTh PE3Y/IETATOR PA3HLIXJIA-
GopaTtopuid. [J1#3T0ro HeoGXo[HMMO, YTOOLITIOIPELLHOCTE
S, B OLEHKE CO/ICP»KAHMSA B CTAHAaPTHOM 0Gpasie
6bLia A0CTATOMHO MAJIOH 1 HE HepelaBalach B UamMepe-
HHSA, B KOTOPbIX CTaHapTHLIE 06pasibl HCIOML3YHOTCH.
BbUl NPeUIOMKeH KPUTEPHHH, COITIACHO KOTOPOMY BEJTH-
yMHa S, He lo/nkHA npesbiuaTs 1/3 - 1/10 norperwn-
HOCTH PYTHHHBIX 8HIMTHYECKUX MaMepeHnit S (1)

Sromp. / Swre €3-10: S, =100S,,, /C.re (1)

ITpuaTOoM rorpelHocTL S, 10/IPKHA COOTBETCTBO-
Batb 85 %-My ZOBCPUTEILHOMY HHTEPBANY, & HC CTaH-
JAPTHOMY OTKJIOHCHHIO JAHHBIX, HCTIOIL30BAHHLIX
AJ1f pacyeTa, Kak 970 00LIMHO Ae/IAETCH [IPH aTTecTa-
LM Fe0JIOrHYeCKHX CTaHAapTHLIX 06 pasuos.

Ecyi norpemHocTs S B OLCHKE COAEPKaHUSA
MaJia I10 CpaBHEHHIO ¢ 1ab0opaTOPHOH BOCIIPOH3BOIH-
MOCTBE0, TO €10 MOKHO IIpeHebpeyb ITPH OLIEHIKE BCJIH -
YMHBI pacXoXACHNA Pedy/ibTaToB aHaIM3a ¢ arTec-
TOBAHHBLIMH 3HAUYCHMAMHK B CTaHZapTHOM obpasLe.
Torua, 1o MEEHHI0 aBTOPOB [4], “npocnexuBaemMocTs”
(traceability) uamepenuii, T.e. comacoBaHHOCTb pe-
BYIILTATOB MHAUBUAYAILHLIX JIaG0PATOPHHA C HALIMO-
HATLHBIMM M MEH{IYHAPOAHLIMH CHCTEMAMM H3ME-
peHuil, MOKET GbITh JOCTUIHYTA IPH BEITOJIHEHIH
ABYX ycrioBHi. Bo-11epBbIX, clie/lyeT MoKa3aTh corra-
cHe Me#ly pe3yIsTaTaMH aHaIN3a U cepTHdhHINpo-
BaHHbBIMH COACPHAHMAMH, AHAIM3UPYH CEPTHRULIN-
poBaHHBIC CTaHJapTHLIE 06pasikl. Bo-BTOpbIX, HEo6-
XOAMMO HCITOIbL30BaTL ABCOOTHBLH METO] MK aTTe-
CTOBAHHYIO METOAMKY aHAIN3A C OITLITOM yHacTHA B
MEIAYHAPOUHBIX [TPOIPAMMAX TECTHPOBAHHH,

IlocTanoBXKa 3aa9H

B ominuMuU 0T cTaHAAaPTHBIX 06pa3loB cocTaBa
TOPHBIX [TOPOJ, YHCJIO KOTOPLIX B HACTOALLICE BPEMA
poxoput go 400, yHeio cTaHKAPTHLIX 06pasLos co-
cTaBa MoYB H A0HHLIX FPYHTOB CPABHUTE/ILHO HEBE-
JHKO. JIoCTYNHEIE HaM CTaHJapTHbIe o6pa3alk cocTa-
BA MOYB H JIOHHBIX TPYHTOB, UCIIO/IL3YEMLIE JJIH KOHT-
posis rpajiyHpoBaHU# TP ATOMHO-3MHCCHOHHOM
aHaKU3e, BRIIOYAT CEPHHU OTEHECTBCHHLIX 06pas-
nos CI1-1,2.3,CHT-1,2,3. CCK- 1.2,3,CI'’XM-1,2.3.4,
CI'X-1,3,5 uTpexno4s [tonornyeckoi cayxbnt CLLIA
~GXR-2,5,6. OTevecTBeHHbIe CTAHAAPTHLIE 06pas-
LibI HE BCEria aTTeCTOBAHHEI [10 COACPHAHMIO MUK-
PO3JIEMEHTOB, 0COBEHHO 3T0 OTHOCHTCH K COJIEpHa-
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HHI0 Ag, B, Ge, Mo, Pb, Sn, - asileMeHTOB, KOTOPBIE
NpeACTABIAKT MHTEPEC IIPH U3YUYEHHMH cocTaBa
[I04B, HO KOTOPLIE OTHOCATCH K UMCy "TpyAHooIpe-
Aensiembix” [6]. IorpeiHOCTb aTTECTALIMM COAEPHKA-
HHMIA MHKPO3JICMEHTOB B GOJILLINHCTBE CJIYIACB CO-
crasnger 15-30% u conocraBiMa ¢ 11OINPCILHOCTLIO
aTOMHO-3MHCCHOHHOTO aHaAM3a. Bee craljapTHile
obpasunst GXR-2,5.6. Tarke ATTECTOBAHHDL C 1IOrPeLL-
HocTblo 10 30-40% (7).

Tarnm o6pasom, ITPH UCIIOIL3OBAHNH [Iepe HCIIeH-
HBIX CTaHa PTHLIX 06pasiLoB KOHTPYIL IPayHPOBKH
H BBIIIOJIHEHHE KPUTEPHSA "COOTBETCTBHE LieJH" CO-
craniseT ocobyto npobnemy. [Tpobiema ociioHAETCH
TaKke M TeM 06CTOATENLCTBOM, YTO CTAHIAPTHbIE
o0pasisl COCTABA [MOYB M IOHHKIX MPYHTOB COACPIKAT
OPraHmYyeCckHi ymepo (B8 HasBaHHLIX cepuax o1 0,2
20 6,4 9%). Mexmay TeM M3BECTHO, YTO MHKPO3JIEMEH-
T B IIOUBAX M JI0HHLIX OCAKAX B 3HAYHTEILHOI Mepe
CBA3AHBI C OPraHUYecKuM Bewectsom [8, 9, 10]. Io-
ITOMY IIPU HCIIOJIB30BAHWHM JIOOIX METOJI0B Ui aHa-
au3a 1pob. copepRalHX OPraHUYeCKHid yIepo/,
BayKHBIM YCJIOBHEM [TOIYHEHMA JOCTOBEPHBIX JAHHLIX
HBJIHETCA MPABHILHAA IPOGOITOAroTOBKA, 06ecetin-
BaIOLLAA PA3PYLUCHUE OPraHHYeCKOM COCTaBNAIOMICH.
970 oLICPALA TAKKE MOMKET YCJOHKHATD TOTYHCHUC
HAOCTOBCPHbBIX OLUEHOK COACPHRAHNA MUKPONIEMCHTOB
B CTaHAAPTHLIX o6pasuax.

Panee Hamu 6LL10 [10KA3AHO, YTO B CJIyvae aToM-
HO-3MHMCCHOHHOIO aHa/IH3a ITPOKAIMBAHNE 11Po0 B
TedeHHe 2-X yacos npu 500 ynyymwaer BoCIPoH3Bo-
AUMOCTD PE3YLTATOB, YTO CBASAHO ¢ BO3MOMHBLIMM
HEKOHTPOIUPYEMBIMIM [TOTEPAMH 3JIEMCHTOB, IIPHCYT-
CTBYIOLUMX B opraHndeckoi haae, B npoueccee uena-
PEHHA B AYTOBOM 3JICKTPOJEC JUTH HEITPOKANCHHBIX
upob [11]. Kpome ymyuineHHsA BOCIIPOH3BOAHMMOCTH,
MPOKAIMBAHHE COITPOBOAAACTCH SHAMMMbIM YBEJTH-
HCHMEM H3MCPEHHOM KOHLCHTpauuy ik B, Cu, Ag,
Mo, Ba, Cr: Ni, V B nnousax M rymyce ¢ cojepaaHHeM
Cope - HAMHAS € 2 - 3 %. HanGonsiuee OTHOCHTENILHOE
BO3PACTaHHE KOHLECHTPALMH YCTAHOBJICHO Ui Ag,
Mo, Cr. Cu, V. Ba. [1na ApyrHx s/1eMeHTOB HBMEHCHHE
HAIEHHOI'O COAEPHAaHHS IIPOABIIACTCH B MCHBILCH
CTCIIEHW, HO 3aBHCHUT OT KOHKPETHOTO COCTABA ITOYBbL
Hrymyca, HeoGxoanMoCTb IMTPOKaIMBAH A 1S 1101y -
HEHHMA LIPABHILHBIX Pe3YILTATOB ObL1a ITOATBERIeHA
BYCJIOBHAX ME#UIA00paTOPHOro 9KCIIEPHMEHTA C IIPH-
BJICYCHUEM TPEX METOAOB aHa/maza - AD, AA u UCIT-
MC[12], BbL1o yeTAHOBICHO, YTO B METOMAX, OCHOBAH -
HLIX Ha lIepeBoye 0fybeKTOB B PACTBOP, HPH aHAM3C
11pob ¢ OpraHUyecKoi cocTavIsouIeli cTaHAapTHOE
PasJIoICHHE CMCCLIO KUCIIOT He o0ecrieYiBaeT 11oJi-
HOTY U3BJICHCHUH 2JICMCHTOB, TpebyeTes Nenoibao-
BAaTh JOIOJHHTEALHLIC OHEPAL, TP 3TOM TIpe/1Ba-
PUTEILHOE NPOKAIHBAHNE TAKIKE VIYULLACT HEPEeBOA
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IEMEHTOB B pacTsop. [1pH BLIITOIHEHHM 3THX YCI0-
BHi1 BO3MOMKHO MOy EHHE HEPACXOAATIHXCH JIaHHLIX
TpeX MeTO/I0B, MTO MOATBEPAaCT MPaBHJIBHOCTDL pe-
3VILTATOB MPAMOTo AD-METo/1a H BO3MOKHOCTD OIIPE-
JleJIeHHs MOTHOT'O CofIepRaHuA GOMbLLIOH FPYTIIbL 3¢~
menToB (Ag, B. Cu, Ge, Mo, Pb, Sn. Zn. Co. V. Ni, Cr) 1o
meToauKam AD-ananmusa [13, 14]. aTrecToBaHHBIM B
kayecrse CTaHIAPTOB HPEMIIPHUATUE. METOANKEN B
TCHEHME HECKOIBKMX AT YCIEUIHO yHACTBY 0T B Meak-
ZYHAPOAHOM HPOIPAMME TECTUPOBAHMHA I'COAHATINTH-
ucckHx naboparopuii GeoPTO.

IKCcHepHMEHTANILHAA 9aCTh

3ajava JaHHoM paboTbl COCTOANA B OITPEJe/ICHHM
copepranmns Ag, B, Cu, Ge, Mo. Pb, Sn, Zn B nocryti-
HBIX CTAHAAPTHLIX 00 Pa3LAX 110MB U JOHHLIX PPYHTOB
C HCIIONBL30BAHMEM JUIH KOHTPOJSH TPafyHpPoOBaKid
cTaHAapTHLIX 00pa3uos, VAOBACTBOPAIOLINX KpUTe-
pHio “coorBeTeTBUA e (1). Ml npeanosaraem, 4To
IPH AOCTATOMHOM YHCJIE U3MCPEHHMIT 3TO 1TO3BOIHT
TIOJTY M T HPHEMIIEMO HUSKYIO ITOTPEILHOCTD B OLICH-
ke copeprranus (AC = (S / (CVn)) ans HasBaHHBIX
BbILIE CTAHAAPTHLIX 06PAsSLIOB, HTO0LL B AV ILHENHIIIEM
HCMONL30BATE UX JUIH KOHTPONA rpayupoBKi. Mbt
[10J1araeM, ¥To B aTOM ¢JIyHae cTaH1apTHhIC 00pasiisl
JUIA [IEPEUHCIIEHHBIX 3/IEMEHTOB OyayT obcciieuusarn
HPABWILHOCTS I'PALYHPOBRH H "COOTBCTCTBOBATL LIEH .

JUisa peuie HuA 3TOM 3aa4H IIPH ONPeACICHHM AL,
B. Cu. Ge, Mo, Pb, Sn, Zn HCITo/IL30BaJIM CEPHIO CTAH-
AapTHLIX ofpa3auoes cocrasa tiouns GSS (MueThtyTreo-
(PHBHHCCKUX M FEOXHMHMECKHUX [ouckoB, KuTaii), aT-
TECTOBAHHYIO HA COACPXAHWE BCEX [1EPeYHC/ICHHBIX
aneMeHTOB. XoTH 06pasiibl 3TOH CCPUH HE CODTBCT-
CTBYIOT YPOBHIO CEPTH(PHLIMPOBAHHBIX 110 TpeGOBAHM-
AM [ 1], cepus, 110 HarEMy MHEHUIO, ABJIAETCA HAaMbo-
JIee KateCTBCHHO TTCCTOBAHHON CPEIH CYLLICCTBY IO~
LMX CTAHAAPTHEIX 06pasuoes cocTasa noun. OTHOCH -
TeJibHAA HOrPELIHOCTL aTTecTaimn (AC=2S / (CVn))
JUIH [IEPEYHCIIEHHBIX 3JIEMEHTOB HE HPEBBLILUACT, 3a
pearum HewmoueHueM, 10 %. Kpureprit “cooTseT-
creus uesm” (1) B Hell BLUIOIHAETCH TAKKE 3a Pel-
KHM MCIUTIOMEHHEM JIH BCCX ONMPEAC/IACMBIX 9/1EMEH-
TOB. Brabn. 1 B RayecTse npuMepa H3 YHcia orpeie-
NACMBIX S/IEMEHTOB [0KA3aH bl PE3YALTATLI ATOMHO-
ASMUCCHOHHOTO AHAIM3a M OLCHKH KpuTepnd (1) wia
Zn, Ag, Snt 1 Mo. 911 3J1eMCHTLI BLIOPaHLl IIOTOMY.
YTO OHH PARTHYAINTCH 3HAMCHUAMH HOIPELUHOCTH
aTTecTalMH - oHa Gosice Huakast A Zn (1.6 - 2.8 %) i
BoILe g Ag (5 - 10 %), 4To MORHO OO BACHNTL XOPO-
LIMMH YCJIOBHAMM ATTCCTALIMH [TPH OTIPCACHCHWUA Zn
ATOMHO-a6CoPBIHMOHHLIM MCTOLOM U BoOJIE€ BBICOKUM
YPOBHEM cojiepianMa Zn s obpasinax cepuH,

Bonee BbICOKHE 3HAYEHUA IOTPEITHOCTH ATTECTA-
umun Ag, Sn 1 Mo ofyenoBiersl He TOJILKO Gonec Hita-

KHM COJE PAaHHEM JIEMEHTOB B ITPO6AX, HO M CI07K-
HOCTBIO MX onpeaeneHnd. Kak 6bUio ckasaHo, 3T ae-
MEHTBI OTHOCATCA K YMCJTy TPYAHOOIIpeAcisieMblx. Be-
POHTHO 9TUM 00BACHACTCH, WTO 3HAMCHUE KPUTCPHUA
(1) s onosa B crasgapTHbix obpasuax SSS-5, 6, 7
B1M3KO K KPHTHYCCKOMY, PaBHOMY 3.

: TaGnuuat

OueHka KpuTepusa "cooTBETCTBUA Lenk” S, / Sy < 3-10
[ANA cTaHaapTHelx o6paalos noys cepuu SSS (Kutam).

"OnpegeneHo’ - peaynesTaTsl aTOMHO-3MUCCUOHHOIO
ananuaa, Mrikr

ATTECTOBaHHO OnpepeneHo |S_ /S .

c+2s/Vn[15] |C+tS/Vh.n=4
Ag
SSs-1| 0,35+0,03 0,47 £ 0,20 6,7
§S8S-2| 0,054 +0,004 | 0,080+0,031 7.7
SSS-3| 0,091+0,004 | 0,10+0,05 125
SS8S-4| 0,070+0,006 | 0,11+0,05 8,3
SSS-5| 4,4+0,3 54+1,9 6.3
SS8S-6| 0,20 + 0,01 0,24+ 0,11 1
$8S-7| 0,057+0,006 | 0,09+0,04 6,7
SSS-8| 0,060+0,006 | 0,0710,03 5,0
Mo
SS8S-1| 1,440,086 23105 8.3
SSS-2| 0,98 40,06 18+05 8,3
SSS-3| 0,30 40,04 0,404 0,14 35
SSS-4| 26+0,1 44+14 14
SSS-5| 4640,2 57+189 9,5
SSS-6| 18+0,8 17,04 3,0 3,7
SSS-7| 2.9+0,14 43412 8.6
SSS-8| 1,16 0,05 22105 10
Sn
SSS-1| 6,1+04 10,0434 8,5
S8S-2| 3,040, 4,0£1,2 6,0
$8S-3| 3,5+0,2 3,4+0,8 4,0
SSS-4| 57+0,5 86+2,1 4,1
SSS-5| 17,7+£+15 20+5 33
S88-6| 72+ +4 58 + 10 25
S8S-7] 3,04+0,7 62+272 3,1
$8S-8| 28++03 3,7 + 1.1 3,7
Zn
SS8S-1| 680+ 11 675+ 98 8.9
SSS-2| 42,3+1,2 65+ 12 10
S8S-3| 34,1+1,1 46 + 10 9.0
58S-4| 21045 23039 7.8
S5SS-5| 494 + 11 520 + 100 9.0
SS8-6| 96,6+2.4 92+ 16 8,0
S8S-7| 142+5 200+8 1.6
SSS-8| 6816 66 + 13 8,1
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BaiKHbLIM JOCTOMHCTBOM JIaHHOI CCPUM HBIHCTCH
TaKe U POKUH MHTEPBAJI CO/IEPIKAHMM 2JIEMEHTOB
(Mr/Kr), obecrieunBaroOLMii BO3MOIKHOCTE KOHTPOJISA
TPaZyHPOBKH B JOCTATOYHOM AnarasoHe Ag (0.054 -
4.4),B(10-97).Cu(11-390).Ge(1,2-3,2), Mo(0,30-
18). Pb(13.6-552), Sn(2,8- 72), Zn (34 - 680).

PEKYJ’IB’I‘&TB[ aTOMHO-3MHMCCHOHHOI'o aHanmaa,
BBIUTOJTHCHHOI'O B YCJIOBHAX HAILIECH METOMEM, V0B~
JICTBOPHIOT KPHUTEPHIO IPABHILHOCTH, IIPUHATOIO B
Iporpamme rmoGaibHOro reOXHMHUYECKOro KAPTHPO-
BaHu4 |5). 3agavua nmporpaMMBl COCTOMT B IOJIy4e-
HHWH [10 BOBMOXHOCTH BCeoObe MIKOIIMX JaHHBIX O
(POHOBBIX BApHALHAX METAJUIOB B IIPUPOIAHBIX CHC-
TeMax (1104Bax, AOHHbLIX OTIIOMEHUSX, FyMyCe, [IOBep-
XHOCTHBIX BOJIaX, FOPHbIX [1opojax). 1A ux BuisgBie-
HHUH IIPHMEHACMBIC AaHATTHTHYECKHMEC METO/IBI Q013K
HEI YIOBJICTBOPATE ONPEeAeNCHHLIM TpeGoBaHUsAM,
Bamxemei cocrapigiomeii arux rpeGoBaHui A8~
JIAETCH UCTIONIL30BAHUE CTAHAAPTHLIX 06pasLoB ce-
puii CCRMP (Kanapa) u IGGE-GSS-1-8. nousnt 1
GSD-1-12, poHHsIe rpyHThI (KHTail) A)1A KOHTpONA
M OLIEHKH NpaBUIbLHOCTH. [peanoxenssii B [1po-
rpamMme KpuTepHit o6o3HauaeT Z0MyCTHMY0 MeXJIa-
6opaTOPHYO MOIPENTHOCTE, O3BOJIAIOLLYIO PeLlaTh
3ajiavy HMCcCeAoBaHuA ITPH NCITOJ/Ib30BAHHI aHali-
THYECKMX JAHHBIX 0603HaYCHHOro0 Kavyecrsa, B coor-
BETCTBHE C KPUTCPHUEM JOIYCTHMOE PACXOMKACHUC
MEXKAY lorapugMamMH aTTeCTOBAHHOTO H YCTAHOBIICH-

PacyeT kpuTepma NpasunbHOCTH onpefeneHnA

HOTO COJIe PIKAHUH JOJHKHO VAOBICTEOPHTE YCII0BHED.
AlgC<+0,3. ecnn C< 3110,
AlgC<+0.2, ecnu C>3 1.o.
AlgC<0.1, ecim C> 5%,
LA IT.0. - ITpeAcs 06HapyKeHNA TIPHMEHAEMOTO0 Me-
TOAA aHaIu3a. '
CoOTBETCTBEHHO AO0ITYCTHMOC OTHOCHTENIBHOC OT-
IJIOHEHHC HAMUEHHOrO COACPHAaHHA OT ATTCCTOBAH-
Horo S =ICarT. - Conp.l / CaTT He I0JIKHO IPEBLL-
wath 1, 0,601 0,26 (100. 60 1 26 %).
ﬁo.uywcuuhre HAMM PesyNIETATBI ATOMHO-9MHCCH-
OHHOr0 aHa/IM3a [ouB cepun SSS Juis Beex onpeje-
JISEMbIX 3JIEMEHTOB YA0OB/IETBOPAIOT KPUTEPHIO ITpa-
BUJILHOCTH (2) (BestnurnaAlgC <+ 0,3). lna npume-
pa B Tabi. 2 cpaBHMBAKOTCH PE3VJIbTAThI OIlpeaesie-
HuA Cu, Ge, B aTOMHO-3MHCCHOHHBIM METOLPM C
aTTeCTOBAHHLIMM 3HAYUCHHUHAMM B CEPHM ITous SSS,
31eCh e yKasaHbl OLCHKH KPHTEPHEH NPABHILHOC-
TH aHANW32a IT0YB 1 AOHHBIX OTJIOKEHHH, IIPHHETOrO
B Ilporpamme rinofajibHOro reOXMMUYCCKOro KapTH-
poBaHusA. Takum o6pasom, pesyiLTAThl aHATHA3A
CcTaHAapTHBIX 06pasuos cepur SSS 1 oLeHKa 1pa-
BHJILHOCTH PE3y/IbTaTOB [10 KPUTEPHIO (2) rTo3soid-
0T CHMHTATD, YTO JaHHLIE 0 coflep:kaHuu Ag, B, Ge,
Mo, Pb, Sn, Tl, Zn B cTaHAapTHLIX obpasuax ABIA-
OTCA NPaBHALHBIMH W YAOBAETBOPHIOT KPUTEPHIO
"COOTBETCTBHSA LENH", IPUHATOMY 1IPH reoXuMHYec-
KOM KapTHPOBAHMH.

(2)

Tabnuua 2
Cu, Ge, B (AlgC <+ 0,3) aTOMHO-3MUCCUOHHLIM

MEeTOAOM B CTaH4apTHbix obpasuax noys SSS-1-8

Cu Ge B
O6paseu | Carr. | Conp| AlgC |O6paseu | Carr.[Conp| AlgC |O6pasew| Carr. |Conp.| AlgC
GSsS1 | 21 26 | 0083|GSS-1 [134|1,6 [-0,077/GSS-1 | 50 65 0,114
2 16,3121 [ 0,110 |2 12 [ 13 |-0,035/2 36 | 45 [0,097
3 11415 [0119 |3 117 [ 0,95(0,090 |3 23 | 25 |0,036
4 40,5 [ 47 [ 0,065 |4 191120 |-0,020/4 97 125 10,110
5 144 | 150 [ 0,018 |5 26 |29 |-0,047|5 53 64 10,082
6 390 | 270 | 0,160 |6 32 [32 [0,000 |6 57 | 47 10,084
7 97 | 10 [ 0,085 |7 16 |18 [-0,051|7 10,5| 10 0,021
8 24,3| 34 |[0,146 (8 127 (1,6 (0,100 |8 54 82 10,181
BycnoBusax KOHTPOJIA rPaiyHPOBKH 10 CTaHAapT- Bumoasl

HbIM o6pasuamM GSS aHa/IM3HPOBAIN IPYTHE CTaH1ap-
THBIE 06pPasLLI IIOYB M OLEHHBATH JUIH HUX BETHYHHY
norpeuHocTH ananuaa (AC=tS / (Cvn)). Brat. 3 npn-
BOAMM 3TH JAHHLIC C YKA3aHWCM ITOTPCIIHOCTH JUIH
CTAHAAPTHLIX 06pasLIOB 11048 M JIOHHLIX OTVIOMHCHUIT
CIl-1,2,8. CHT-1,2.3, CCK- 1.2.3, CTXM-1,2,3 .4,
Crx-1,3,5, GXR-2.5.6 (leosnoruyueckasn cuyscba CLLIA),
ITo aTHM JAHHBLIM IIPHHATLL COACPKAHHA B CTAHAAP-
THBIX 06paslax, He MMEIOLLNX XapAKTEePHCTHK COACP-
FKAHMA ONPECIAEMbBIX 3JIEMEHTOB,
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INorpemHocTb BOCIPOH3IBOAMMOCTH [IPH OIIpeae-
JieHHH coaepwanud B, Cu, Mo, Pb, Sn. ZnycraHos-
JICHHAHA B CTAHAAPTHEIX 00pAa3Lax 110 pesyisraTam
4-x onpeacicuui (rabn, 3), cocTaBnger B GOAbLLIMH-
eree cayuaes 10 - 20 %. 9o Huske goyeTHMoi (S
=30 %) [1orpClIHOCTH BOCHPOUBBOAUMOCTH Peayilh-
TATOB KO/IHYECTBEHHOTO MMKPOSJICMEHTHOIO ATOM-
HO-3MHUCCHOHHOTO aHalmnaa. l'Ioa'mMy. YUHUTLIBaA
MPaBHJILHOCTD PE3YILTATOB, JOCTHIACMYIO HPH HC-
[HOVIL30BaHHHU CTaHJapTHBIX ofpasnos cepun GSS juia
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liDH'l‘pOJ'IH I‘paJJprOB[{H. MBI TIOJTaAracmM, 1UTO JOOCTVII-
HbIC OTCYCCTBEHHBIC CTAHNAPTHLIE Dﬁpaau.bl. nepe-
YHCJICHHDIE B Tabauie 3, MoryT 6bITh MCIOAb30BAHBL
¢ TOM e LENBO TMTPH ATOMHO-3MHMCCHOHHOM aHa/mae

v obeereyaT BLIIOIHCHHEe KPHUTCPUA "COOTBETCTBUH
uemt’. B coveranny co cTaHJapTHLIMH oOpasiiami
1oy GXR-2,5,6 31a RoJUIeKIHA oDecrieunBaeT TakKe
JIOCTATOMHLII JIMAIIA30H COAEPHaHHHA 3JICMEHTOB.

Tabnuua3
Peaynbratel avanuaa crasfapTHbix obpasuos, mrikr

CraHgapTHbiA Ag B
obpazely ArtecroBanHo’ wnu yeraHoeneno|  OnpepeneHo | ATrectosanHo® unkycraHoenero| OrnpegeneHo

opueHTUposo4Ho [16, 17] C+tS/Vn.n=4| opuenTuposouHo [16,17] C+tS/Vn.n=4
Cl1 0,1* 0,07 £0,04 50 *48,0+ 5,8
Ccr-2 0.8 0,05 +0,04 40° 38.0+3.8
Crn-3 0,12* 0,16+0,07 70" 55 +4
CHT-1 0,09 0,07 +0,04 - 275
CUYT-2 0,09 0,11+ 0,02 - 28+5
CYT-3 0,09 0,11+ 0,02 - 46 +10
CCK-1 0,099 0,08+0,06 - 2543
CCK-2 0,099 0,07 £0,04 - 73+7
CCK-3 0,099 0,10 £ 0,05 - 57 +8
CrXM-1 0,06 0,08 + 0,04 90 75+ 5
CIrXm-2 0,1* 0,15+0,05 80 71+£13
CIrXm-3 23" 1,96 +0,33 14 48+03
Crx-1 0,05 0,12 +0,04 70+ 20" 72+8
Crx3 0,5 0,16 +0,02 70+ 10* 90+ 10
Crx-56 0,5 043+0.15 60+ 10" 81415
GXR-2 19 +3* 1,942 42 +2 48+8
GXR-5 0,9+0,6" 09+0,1 22+ 2 2814
GXR-6 1,3+0,6* 0,62+0,10 9.8+09 12,1++20
CraHpapTHbIi Cu Ge
obpasey |ATTecroBaHHO" UnuycraHoeneHo| OnpegeneHo |ATTecToBaHHO" Unu ycTaHoanero | Onpegeneto

opueHTUMpoBoYHO [16, 17] C+tS/Vn.n=4| opueHTUpoBoYHO [16,17] C+tS/Vn.n=4
Cr-1 23" 24+ 5 1 1,10 +0,29
Cr-2 18" 233 1 0,90+0.32
Cn-3 30* 3748 1,6" 1,38 0,27
CHT-1 25" 21+4 - 1,10+ 0,37
CuyT-2 110* 100 + 22 - 0,95+0,30
CYT-3 270 255+ 21 - 1,0+£0,3
CCK-1 34* 27+8 - 0,95+0,2
CCK-2 120* 85+ 11 - 0,85+ 0,09
CCK-3 290" 250 + 30 - 1,1+0,33
CrXM-1 48 + 5* 47 +3 - 1,4+0,3
Crxm-2 52 +4* 58+8 - 1,.0+0,2
CrXv-3 260 + 20" 215438 - 1.3+0,2
Crx-1 37 +4* 35+10 1.2 1,7+£0,33
CIrx3 48 + 3* 46 + 11 1,6° 1,4+03
Crx5 190 +10* 178 £ 27 1,4" 14+£0,2
GXR-2 76+ 9 689 - 16408
GXR-5 354+34 343433 - 1,7+0,2
GXR-6 668 56 + 10 - 16104
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OkoHuanue Tabn.3d

CraHoapTHbia Mo Pb
ofpaszey |ATrecroeaHHo" unu ycTaHosneHo| Onpepeneo | ATTectoBaHHO® unuyctaKosneqo | OnpepeneHo
OpueHTUpoBOYHG [16, 17] C+tS/Vn.n=4| opueHTMpoBOUHO [16, 17] C+tS/Vn.n=4
Cr'+1 1" 060+£0,13 16" 16,5+ 3,0
Cr-2 0,8* 0,68+0,17 186" 14,04 2,2
Cr-3 1* 0,70+£0,13 17* 18,861+2,0
CYyT-1 1,2+0,1* 0,73+£0,13 18+ 1* 18+4,0
CYT-2 6+ 2" 3310 90 +10* 100+ 10
CYT-3 11+1" 10,9+ 3,3 260 + 20" 30333
CCK-1 14+0,3" 0,88 + 0,08 17+ 2" 16,0+2,9
CCK-2 6+0,2* 49+1,0 100 + 10° 101+10
CCK-3 13+0,2° 10,9+0,9 280+ 10" 275+59
CIXMA1 1,5 0,84+0,12 16+ 3* 17,5+33
CIxXM-2 3 0,93+0,08 16+ 3* 15,0+£39
CIrXM-3 20+3* 125+19 - 130+ 22
CIrxA41 24 +4* 1,8+0,2 20+ 3 2127
Crx3 25+0,3" 16+0,6 23+ 3 130+£22
CrX-5 10+ 2* 54+1,8 58 +5*
GXR-2 21+1 1,6+0,4 690 + 60 635 + 60
GXR-5 31 30+£3 18+7 18+ 4
GXR-6 24+08 29+06 10115 105 +10
CraHaapTHbIi Sn Zn
obpazsy ATtTectosaHHO* urm yctaHoeneHo| OnpepeneHo | ATTectosaHHo™ unuycradoaneHo | OnpepeneHo
OpUeHTUPOBOUHO [16,17]  |C#tS/Vn.n=4| opveHTMposouHo[16,17]  |C£tS/Vn.n=4
Crv-1 35" 32102 54* 58+ 5
Cri-2 2,6" 20+04 42* 42+7
Cr-3 3,4* 2,7+0,86 73" 8316
CYT1 3+1* 3,0+£09 56 + 5" 8012
CUT-2 20 + 3* 20+ 4 180 + 20 203+ 20
CU4T-3 60 +10* 44 +7 460 + 30* 385 +64
CCK-1 4+1* 24+03 70 +2* 53+8
CCK-2 20+ 5° 19+2 170 +10* 188 + 40
CCK-3 60 + 20* 45+9 390+ 20* 335+ 76
CXM-1 ~3,7+05" 5605 50 + 10* 6116
CrXm-2 44+04* 49107 80+ 10* 91+12
CIrXm-3 4+1* 49+098 140+ 10* 125+ 20
CrX-1 5+ 1" 28+05 50+ 10 50+7
CIrx-3 3,9+0,5° 32+04 120+ 10* 133115
CIx-5 541" 53+0,3 g0 +10* 75+ 14
GXR-2 1,7+0,5 22+07 530 + 100" 537 + 43
GXR-5 2,0+07 20+04 49 + 9" 55+ 8
GXR-6 1,7+07 23+05 118 +17* 138 + 37

HewnoueHne U3 YMeIa ONPeAeACMbIX 3JICMECHTOB
cocranger cepebpo. ITorpeiiHocTL BOCIIPOH3BOAMMO-
CTH PE3YJILTATOB [P AHAINIE LIOYB 1A COACPIKAHHIA,
Higie 0,1 mr/Krn 3sech 06brvaHo npessuuact 50 %. Ipu-
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HEM, HOTPCUTHOCTE ATTCCTALMM COUCPIKAHMA B CTaH-
HAPTHBLIX uﬁpaauax TOrO M HOPHAAKE, Mul CBA3bIBacM
AT0 C HCOAHOPOLHOCTLIO PACHPCAMIICHWH t‘.t-pcﬁpa He
HCAOCTATOMHLIM PA3MCPOM aHaJl WTHUUCCKOT IIl'J(‘.lﬁbl
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[13]. Bagaua Goee TOMHOH OLIEHEH COACPHAHWHA MO-
#eT OBITh PElLeHA YBEJIMUCHHEM YHCIa USMEPEHHITH
VBEIHYEHHUEM aHANMTHYECKOH ITPODHI.

OTMETHM B 3aKMIOYEHHH, YTO B SOJLLINHCTEC
CIIYYAEH, €CIIH CPABHEHUE BbLII0 BO3MOMKHO, YCTAHOB-

JEHHBLIC M aTTCCTOBAHHBIC 3HAUCHMA B ofpasuax
COBIIAIAITH B ITpe/Ie/1aX [MOrPeHOCTH ONPeiciIeHNS.
Ho Hauni peaynusrath! juis Mo i Sn ObUIHM BO MBOIHX
CTAHAAPTHBIX 06Pa3Lax HHAKE ATTCCTOBAHHBIX MM
PEHOMECHAOBAHHbBIX.
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ATOMIC EMISSION DETERMINATION OF Ag, B, Cu, Ge, Mo, Pb, Sn, Zn IN REFERENCE SAMPLES OF
SOIL AND BOTTOM SEDIMENTS TO ESTIMATE THE CORRELATION BETWEEN THEIR QUALITY AND

FITNESS-FOR PURPOSE CRITERION
A.l. Kuznetsova, O.V. Zarubina

In many cases the concenlrations of Ag, B, Cu, Ge, Mo, Pb, Sn, Zn were determined provisionally in
reference samples of soil and bottom sediments (SP-1,2,3; SChT-1,2,3; SSK-1,2,3; SGKhM-1,2,3 ;
SGKh-1,3,5. Itis due to both a complicated determination of Ag, B, Ge, Mo, Pb and Sn, which are
considered to be “difficult elements" [5] and analysis of substances, containing organic carbon, Ag, B,
Cu, Ge, Mo, Pb, Sn, Zn concentrations are determined by atomic emission method in the above reference
samples properly treated for analysis. The fitness-for-purpose criterion for these reference samples
was ensured by a series of soil reference samples §8S-1-8 (China) used for calibrating check. SS§5-1-
8 reference samples have been certified with minimum errors and recommended for the International

project of Global Geochemical mapping.
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