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FOCT P 53372—2009

MpeaucnoBue

Llenn n npuHumnbl ctaHaaptusaumu B Poccuiickoin ®egepauum yetaHosneHsl PefepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-93 «O TeXHUYeCKOM perynupoBaHnmy, a npasuna npuMeHeH1sa HaumoHanbHbIX
ctangapToB Poccuiickoin ®egepaumn — FMOCT P 1.0—2004 «CtaHgapTusauma B Poccuickon deaepaunu.
OCHOBHbIE NONOXEHUs»

CeepeHuA o cTaHaapTe

1 PASPABOTAH OTkpbITbIM akuMoHepHbIM 0bLecTBOM MocyaapcTBEHHbIN HaydHbIA LeHTp Focyaap-
CTBEHHbIA Hay4YHO-UCCNEeAoBaTENbCKUA U MPOEKTHBIN UHCTUTYT peaKoMeTanfM4eckoil NPOMBILAEHHOCTU
(OAO I'HU N'vpeameT), OTKPBITEIM akUMOHepHBbIM 0bLLIecTBOM «[MpuoKCKUin 3aB0A LIBETHLIX MeTannos», Peae-
panbHbIM rOCyAapCTBEHHLIM YHUTapHBIM npednpuaTuem «MockoBCkuA 3aBoA cneuuwanbHbIX CniaBoBy,
OTKpbITEIM aKkLMoHepHbIM 06wWwecTBoM «Mprupeamet» (OAO»UprupeameTy), kopnopaunen «UHTepTex», No-
CyAapCTBEHHBbIM yupexaeHuem no cdopmuposaHuio MocygapcteeHHoro coHaa AparoueHHbIX MeTannos U
AparoLeHHbIX KamHen Poccuiickon deaepavun, XpaHeHWo, OTMYCKY U UCNOMb30BaHUIO AparoueHHbIX MeTarn-
NOB U AparoueHHbIX kKamHen (FoxpaH Poccun)

2 BHECEH TexHunuyeckum komuteToM no ctaHaaptusauum TK 304 «bnaropogHble MeTansibl, Crnashbl,
NPOMBILLNIEHHBIE OBENUPHBIE U3AENNUA U3 HUX, BTOPUYHBIE pecypchl, coaepXkallyue 6naropogHelie MeTanmnbi»

3 YTBEPX>XAEH W BBEJJEH B IECTBUE lMpukasom deaepanbHOro areHTeTsa no TeXHUYECKoOMY pe-
rynuposaHunio n metponorum ot 30 uons 2009 r. Ne 270-ct

4 BBEJEH BMEPBbIE

Urpopmayusi 06 USMEHEHUSIX K HacmosiueMy cmaHOapmy rybriukyemcs 8 exe200Ho uzdaeaeMoM UH-
opmayuoHHOM yKkazamerne «HauyuoHansHble cmaHOapmbl», @ MEKCM USMEHeHUL U ronpasoK — 8 exeme-
CAYHO u30asaeMbix UHHOPMaUUOHHBIX yKasamerssax «HauuoHanbHble cmaHOapmel». B cnydae nepecmompa
(3ameHbi) uniu ommeHsl Hacmosileao cmardapma coomeemcemsyroujee yesedomneHue 6ydem orybnukoeaHo
8 eXxeMecsIYHO u3dasaeMOM UHhopMaUUOHHOM yKka3amere «HauuoHarnsHele cmaHOapmel». Coomeemcmesy-
toujast uHghopmayus, ysedoMieHuUe U meKcmbi pasMellyalomces makxe 8 UHgbopMaluoHHoll cucmeme obuje2o
ronb3o8aHusi — Ha oghuyuarnsHoM calime DedepasibHoO20 azeHMcemea 1o MexXHUYeCKoMy peaynuposaHuro U
Memporioauu e cemu ViHmepHem

© CraHngapTuHdopm, 2009

HacTosiwuii ctaHaapT He MoXeT GbITb MOMHOCTLI0 UMW YacTUHHO BOCMPOU3BEAEH, TUPaXNPOBaH W pac-
npocTpaHeH B kayecTBe oduLmMansHoro usgaHus 6es paspelueHus egepansHoOro areHTCTBa Nno TeXHUYecko-
MY perynmpoBaHnio 1 MeTponoriun
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HAUUWOHANBbHBIA CTAHOAPT POCCUMNCKOWNW ®EAEPALMUMN

30Nn0TO

MeToAabl aHanu3a

Gold. Methods of analysis

Data BBegenna — 2010—07—01

1 O6nactb NpUMeHeHunA

HacToawwin ctaHaapT pacnpocTtpaHsieTcsl Ha achdUHUPOBaHHOE 30/10TO C MacCOBOM J0Men 3010Ta He
MeHee 99,95 %, sbinyckaemoe B cootBeTcTBUMMU ¢ TOCT 28058 1 OCT 6835.

Hacroawui ctaHgapT ycTaHaBnvBaeT aTOMHO-3MUCCUOHHBIE (C AYroBbIM U UCKPOBBLIM BO3GyxaeHnem
cnekTpa, ¢ UHAYKTUBHO CBA3aHHOW MN1a3MOi) U aTOMHO-abCopbLMOHHBIN MeToabl onpeaeneHna npuMmecein
anioMUHKA, BUCMYTA, rannus, xxenesa, UHAns, Upuavsa, kKagMmusi, kanbuus, kobanbTa, KPeMHUS, MarHus, Map-
raHua, Meau, MbllLbAka, HUKeIS, OfoBa, Nnannagua, NNaTuHbl, poavsa, CBUHUA, ceneHa, cepebpa, cypbMbl, Ten-
nypa, TutaHa, Xxpoma, UmHka B adoprHMpoBaHHOM 30M0Te.

MeToabl ocHOBaHbI Ha BO30Y>)KAeHWUM aTOMOB NPobbl B AYTOBOM, UCKPOBOM paspsigax, B UHAYKTUBHO CBSI3aH-
Hol nnasme, Ha BO3GY)XAeHUM aTOMOB NpeABapuUTeNbHO NepeseaeHHON B pacTBOp NPobbl B UHAYKTUBHO CBA3aH-
HOW nnasme, NramMeHn rasoBOW ropenki unu rpacutToBOM atomusatope (KioBeTe), UIMepeHUM NHTEHCUBHOCTU
aHaNUTUYECKON CrneKTpansHOW NMHUM onpeaernsieMoro anemMeHTa 1 nocreaylowem onpeaesieHun cogepxaHus
3MeMeHTa ¢ NOMOLLbHO IPaayVPOBOYHON XapakTepuUCTUKK, NOSTyYEHHON Mo CTaHAaPTHLIM (rpagynpoBOYHBIM) 06-
pasLam.

MeToabl No3BONAT onpeaenaTb MaccoBbIe 4OMM SM1EMEHTOB B AuanasoHax, NpuBeAeHHbIX B Tabnu-
uax 1um2.

Tabnunua 1—[dnanasoHsl MAccOBbLIX AOMEN 3NEMEHTOB, onpeaensieMbix aTOMHO-SMUCCUOHHBIM METOAOM C AYro-
BblM pa3psgaom
B npoueHTax

MaccoBasi ons 3NeMeHToB, onpeaensemMbiX aTOMHO-3MUCCUOHHLIM METOOM € AYrOBbIM Pa3psaoM

Onpenensiemblii anemMeHT dotorpacduieckas peructpauus doToaneKTpuieckas pernctpauus

paduToBLIE dneKkTpoabl IuTble cTepXHu CnektpomeTp MA3C*
AnOMUHUIA 0,0001 — 0,005 — 0,0001 — 0,005 0,0001 — 0,01
BuemyT 0,0001 — 0,01 0,0001 — 0,005 0,0002 — 0,01 0,0001 — 0,01
[annun — — — 0,0002 — 0,02
XKeneso 0,0002 — 0,02 0,0002 — 0,005 0,0005 — 0,02 0,0002 — 0,02
Wupyi 0,0002 — 0,01 — 0,0002 — 0,01 0,0001 — 0,01
Wpnawn 0,001 — 0,01 — 0,001 — 0,01 0,0001 — 0,01

WU3panme opmuymnansHoe
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Okonyarue mabnuusi 1

MaccoBasi fons 9NeMeHToB, ONpeaensieMbiX aTOMHO-3MUCCUOHHLIM METOLOM C AYTOBbIM Paspsaom
OnpegensieMbIn SNemMeHT doTorpaduyeckas peructpaums doTosnekTpudeckan perncrpaumsa
pacdhutoBble anekTpoasbl IluTtele cTepxHn CnektpomeTtp MA3C*
Kagmui 0,0002 — 0,003 — 0,0002 — 0,003 0,0001 — 0,01
Kanbuwi 0,0003 — 0,01 — 0,0003 — 0,01 0,0002 — 0,01
KobanbTt 0,0001 — 0,003 — 0,0001 — 0,003 0,0001 — 0,01
KpemHuii 0,0002 — 0,005 0,0002 — 0,01 0,0002 — 0,005 0,0001 — 0,01
Marnmn 0,0002 — 0,01 0,0002 — 0,005 0,0002 — 0,01 0,0002 — 0,01
Mapranreuy 0,0001 — 0,005 0,0001 — 0,01 0,0001 — 0,005 0,0001 — 0,01
Meab 0,0001 — 0,02 — 0,0001 — 0,02 0,0001 — 0,02
MbILWbsIK 0,0005 — 0,005 — 0,0005 — 0,005 0,0001 — 0,01
Hukenb 0,0001 — 0,005 0,0002 — 0,002 0,0001 — 0,005 0,0001 — 0,01
OnoBo 0,0002 — 0,01 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01
Mannagwi 0,0002 — 0,02 0,0002 — 0,01 0,0003 — 0,02 0,0001 — 0,02
MnatuHa 0,0008 — 0,02 0,0002 — 0,01 0,0008 — 0,02 0,0001 — 0,02
Popui 0,0001 — 0,005 0,0002 — 0,003 0,0001 — 0,005 0,0001 — 0,01
CeuHey 0,0002 — 0,01 0,0003 — 0,01 0,0002 — 0,01 0,0001 — 0,01
CeneH 0,0002 — 0,002 — 0,0002 — 0,002 —
Cepebpo 0,0001 — 0,02 0,0001 — 0,02 0,0001 — 0,02 0,0001 — 0,02
Cypbma 0,0002 — 0,01 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01
Tennyp 0,001 — 0,003 — 0,001 — 0,003 0,0001 — 0,01
TuTan 0,0001 — 0,003 — 0,0001 — 0,003 0,0001 — 0,01
Xpom 0,0001 — 0,005 0,0002 — 0,003 0,0001 — 0,005 0,0001 — 0,01
LimHk 0,0002 — 0,01 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01
* MASC — MHOrokaHarnbHbI aTOMHO-3MUCCUOHHbIVM aHann3aTop CNeKTPOB.

Tabnwuua 2— Ouana3oHbl MAacCOBLIX AOMNEN 3NEMEHTOB, ONpeaensieMblX aTOMHO-3MUCCUOHHBIM U aTOMHO-abcop6-

LMOHHBIM MeToagamMu

B npoueHTax

MaccoBas [ons oNeMeHToB, onpeaensaemMbix

ATOMHO-3MUCCUOHHBIM METOOOM

OnpepnensieMbIin SNeMeHT

C UHOYKTUBHO CBA3aHHOW NNa3smon

aTOMHO-abcopOUNOHHBIM

npu BBeeHUU Npobbl MeToA0M
C UCKPOBBIM pa3spsaom
U3 pacTeopa UCKPOBBIM Pa3psiioM
AntoMuHMI 0,0001 — 0,005 0,0001 — 0,05 — 0,0002 — 0,01
BucmyTt 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,02
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MaccoBasi [ons 3NemMeHToB, onpeaensemMblx

aTOMHO-3MUCCUOHHBIM METOLIOM
OnpenenaiemsIt onement € UHOYKTUBHO CBA3AHHOW Nnasmon aTOMHO-a6COPBLMOHHBLIM
npv BBEAEHUN NPObbI METOOM
€ UCKPOBbLIM Pa3spsiiom
U3 pactsopa UCKPOBbIM Pa3psaoM

XKeneso 0,0005 — 0,02 0,0001 — 0,02 0,0001 — 0,02 0,0002 — 0,02
Wnauin 0,0002 — 0,01 — — —
WNpwaun 0,001 — 0,01 — — —
Kagmun 0,0002 — 0,003 0,0001 — 0,05 — 0,0001 — 0,01
Kanbuwni 0,0003 — 0,01 — — —
KobGanbt 0,0001 — 0,003 0,0001 — 0,05 — 0,0001 — 0,01
Kpemnun 0,0002 — 0,005 0,0001 — 0,02 0,0001 — 0,01 0,0002 — 0,01
Marnun 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,005 0,0002 — 0,01
Maprareu 0,0001 — 0,005 0,0001 — 0,01 0,0001 — 0,008 0,0001 — 0,02
Meab 0,0001 — 0,02 0,0001 — 0,02 0,0001 — 0,12 0,0001 — 0,02
MbIWwbsk 0,0005 — 0,005 0,0002 — 0,05 0,0002 — 0,005 0,0001 — 0,01
Hukenb 0,0001 — 0,005 0,0001 — 0,01 0,0001 — 0,008 0,0001 — 0,02
Onoso 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,02
Mannagun 0,0003 — 0,02 0,0001 — 0,02 0,0001 — 0,024 0,0001 — 0,02
MnatuHa 0,0008 — 0,02 0,0001 — 0,02 0,0001 — 0,013 0,0001 — 0,02
Poann 0,0001 — 0,005 0,0001 — 0,01 0,0001 — 0,003 0,0001 — 0,02
CeuHey, 0,0002 — 0,01 0,0002 — 0,01 0,00012 — 0,01 0,0002 — 0,02
CeneH 0,0002 — 0,002 — — —
Cepebpo 0,0001 — 0,02 0,0001 — 0,04 0,0001 — 0,018 0,0001 — 0,02
Cypbma 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,02
Tennyp 0,001 — 0,003 0,0002 — 0,05 — 0,0001 — 0,01
TuTaH 0,0001 — 0,003 0,0001 — 0,05 0,00005 — 0,004 0,0001 — 0,01
Xpom 0,0001 — 0,005 0,0001 — 0,01 0,0001 — 0,008 0,0002 — 0,02
Linkk 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,01 0,0001 — 0,02

2 HopmaTuBHbIEe CCbINKH

B HacTosilem cTaHgapTe UCnonb30BaHbl HOPMAaTUBHbLIE CChISIKM Ha crnegytowme cTaHaapThl:
FOCT P 8.563—96 TlocygapcTBeHHas cucTema obecreveHnst eqMHCTBa U3MepeHnin. MeToamku BeInos-

HEHUS U3MepeHnin

FOCT P UCO 5725-1—2002 To4HOCTb (NpaBUIIbHOCTb U NPELM3NOHHOCTb) METOA0B U PesybTaToB U3-
mMepeHuin. YacTb 1. OCHOBHbIE NOMOXEHUA N onpeaerieHns

FOCT P UCO 5725-3—2002 To4HOCTL (NPaBUNbHOCTb U NPELIUSUOHHOCTL) METOAOB U Pe3ybTaToB U3-
mepeHuin. YacTb 3. MpomexyTouHble nokasaTeny npeLmsMoHHOCTU CTaHAapTHOro MeToda nsmepeHui

FOCT P UCO 5725-4—2002 TouHOCTb (MpaBUNbHOCTb U NPELN3UOHHOCTL) METOLOB U pPe3ynbTaToB U3-
mMepeHuir. YacTb 4. OCHOBHblE MeToAbl onpeAeneHns NpaBubHOCTU CTaHAapPTHOro MeToa USMEpPeHNiA
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FOCTP UCO 5725-6—2002 To4YHOCTb (NPaBUNbHOCTL U MPELIM3MOHHOCTL) METOAOB U Pe3ynbTaToB U3-
MepeHuin. YacTb 6. Mcnonb3oBaHne 3Ha4eHUin TOYHOCTM Ha NpakTuke

FOCT P 52244—2004 TMannaguin adduHnpoBaHHbIA. TeXxHUYeckue ycnosus

[FOCT P 52245—2004 TlMnatuHa acdpdrHupoBaHHas. TexHuyeckne ycnosusi

FOCT P 52361—2005 KoHTponb o6bekTa aHanuMTU4eckuid. TepMuHbl 1 onpeaeneHus

FOCT P 52599—2006 [paroueHHble MeTannbl 1 ux cnnasbl. Obwme TpeboBaHMs K METOAaM aHanuaa

FOCT 123—2008 KobanbT. TexHuyeck1e ycrosusi

FOCT 334—73 bymara macwrtabHo-koopanHaTHas. TexHUuYeckme ycnosus

FOCT 804—93 MarHuii nepBUYHbIA B YyLLKax. TexHnyeckne ycroBus

FOCT 849—2008 Hukenb nepBUYHbIA. TexHUYecKUe YCroBus

FOCT 859—2001 Megpb. Mapku

FOCT 860—75 OnoBo. TexHn4eckue ycrosus

FOCT 1089—82 Cypbma. TexHuyeckne ycnosus

FOCT 1467—93 Kagmuii. TexHndeckue ycrnosus

FOCT 1770—74 Mocyna mepHas nabopaTtopHas cTeknsiHHas. LiunMHapsl, MeH3ypKu, konbbl, npobupku.
O6Lwue TeXHNYecKk e ycroBus

FOCT 3640—94 LnHk. TexHudeckue ycnosus

FOCT 3778—98 CauHeLl,. TexHW4eckue ycrosusi

FOCT 4055—78 Hukenb (1I) azoTHOKUCBIN 6-BOAHBIA. TEeXHUYEcKue yCnosus

[FOCT 4212—76 PeakTtuBbl. MeToA4bl NPUrOTOBIEHWS PACTBOPOB Arsl KONOPUMETpPUYECKOro u Hedeno-
MeTpUYecKoro aHan1sa

FOCT 4456—75 Kagmuin cepHOKUCTBIN. TexHU4eckne ycrnoBust

FOCT 5457—75 AueTuneH pacTBOPEHHLIV 1 ra3006pasHbil TEXHUYECKUI. TexHudeckue ycnoBus

FOCT 5556—81 Bata meauuuHckas rurpockonuyeckasi. TexHudeckue ycnosusa

FOCT 5817—77 KucnoTa BuHHas. TeXHUYECKUE yCroBust

FOCT 5905—2004 (MCO 10387:1994) Xpom meTannuueckuin. TexHuieckune TpeboBaHWA 1 ycnosus no-
cTaBKu

FOCT 6008—90 MapraHeL, MeTannMueck1in U MapraHel, a3s0TUPOBaHHEIN. TeXHUYecKkue ycnosus

FOCT 6709—72 Bopa auctunnupoBaHHas. TexHu4eckne ycnosus

FOCT 6835—2002 3o0noTo u cnnasbl Ha ero ocHoBe. Mapku

FOCT 6836—2002 Cepebpo u cnnasbl Ha ero ocHose. Mapku

FOCT 9428—73 Kpemnuia (IV) okeng. TexHudeckue ycnosusa

FOCT 10157—79 AproH razoobpasHblid U XXUAOKUA. TexHUYeckue ycnosus

FOCT 10928—90 BucmyT. TexHuyeckue ycrioBusl

FOCT 11069—2001 AntoMUHWIA NepBUYHBLIA. Mapku

FOCT 11125—84 KucnoTa a3oTHasi 0co60i UncTOThl. TeXHUYEeCcKne ycnosus

FOCT 12342—81 Popuii B nopoluke. TexHnyeckue ycrioBus

FOCT 13610—79 Xene3o kapboHUnbHOE paauoTexHudeckoe. TexHUYeckne ycnosus

FOCT 14261—77 Kucnota consiHasi ocoboi YACTOThI. TexHu4eckne ycnosus

FOCT 14262—78 Kucnota cepHas 0coboii YNCTOThl. TexXHU4eckue yCnosus

FOCT 17614—80 Tennyp TexHu4eckuit. TexHuyeckme ycrosus

FOCT 17746—96 TuraH rybyaTtblil. TexHuyeckue ycriosusi

FOCT 18289—78 Hatpuit BonbhpamMOBOKACTIbIN 2-BOAHbIN. TexHU4eckue ycrnosus

FOCT 18300—87 CnupT 3TUNOBBIA PEeKTUUKOBAHHbBIN TEXHUYECKUA. TeXHUYecKue ycnosus

FOCT 19658—81 KpemHuiA MOHOKpUCTanNMYECKUA B crinTkax. TexHu4eckne ycrnosus

FOCT 20448—90 asbl yrneBoaopoAHble CXMXKEHHbIE TOMMUBHBIE AN KOMMYHanbHO-6bITOBOrO No-
TpebneHus. TexHnyeckune ycnosus

FOCT 21907—76 LinpkoHus ABYOKUCH. TeXHUYeckne ycrosus

FOCT 22861—93 CBuHeL, BbICOKON YNCTOTHI. TEXHUYECKUe yCrnoBusa

FOCT 23620—79 Huobusa natuokuck. TexHuyeckue ycrosus

FOCT 24104—2001 Becbl nabopatopHble. O6wwme TexHudeckne TpeboBaHus

FOCT 24363—80 Kanusa rugpookuck. TexHudeckue ycriosusi

FOCT 25336—82 MNocyaa n obopyaoBaHue nabopaTtopHble CTekNsiHHbIE. TUMbl, OCHOBHLIE NAapaMeTphbl
1 pasmepbl

FOCT 28058—89 3onoTo B cnuTkax. TexHudeckue ycrious
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FOCT 28595—90 Cepebpo B cnuTkax. TeXHUYecKMe yCrnoBus

FOCT 29227—91(MCO 835-1—81) lNocyaa nabopaTopHas cTeknsiHHas. MuneTkn rpagyMpoBaHHble.
YacTb 1. O6wme TpeboBaHns

FOCT 29298—2005 TkaHu xnonyaTtobyMaxHble U cMellaHHble BbiToBble. ObLMe TexHUYeckue ycno-
BUSA

MpuMedyaHwue—Ilpu NONb30BaHWN HACTOSILLMM CTaHAAPTOM LenecoobpasHo NPOBEpUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHMOPMaUMOHHON cucTeMe obLLero nonb3oBaHusi — Ha oduumansHom canTe degepanbHOro ar-
€HTCTBa MO TEXHUYECKOMY PperynvpoBaHuio W MeTporormm B ceTtu WHTepHeT unu no exerogHo u3gaBaeMoMy
MHOPMaLMOHHOMY yKasaTento «HaunoHanbHble cTaHaapTbi», KOTOPLIN OnybnukoBaH No COCTOSHMIO Ha 1 sSHBaps! TeKy-
LLEero roaa, v No COOTBETCTBYIOWMM EXEMECAHHO N3aBaeMbIM UHPOPMALIMOHHBLIM yKasaTensiM, onyornmMKoBaHHLIM B TEKY-
wem rogy. Ecnv cceinoyHbIn cTanaapT 3ameHeH (M3MEHeH), TO MpU MONb30OBaHMU HACTOSILLMM CTaHO4apToM crnegyeTt
PYKOBOACTBOBATBHCA 3aMEHAOLLMM (M3MEHEHHbIM) CTaHAapTOM. Ecnn cebinoyHbIl cTaHgapT 3ameHeH 6e3 3aMeHbl, TO No-
NOXeHne, B KOTOPOM JaHa CChifika Ha Hero, NPUMEHSIETCS B YacTu, 3aTparuBatoLen 3Ty CCbIrKy.

3 TepMuWHbI U onpeaeneHus
B HacTosweM cTaHaapTe npuMmeHeHbl TepMinHbl no FOCT P UCO 5725-1, TOCT P 8.563, TOCT 52361.

4 To4HOCTb (NPaBUNbLHOCTb U NPELU3NOHHOCTb) METO40B

4.1 MNpaBuUnbHOCTL

[ns oueHKM crncTemaTyeckon MorpeLuHoCT MeTOA40B MUCMOMb3YHOT aTTecToBaHHbIE 3Ha4YeHUsl Macco-
BbIX Jonelt 3aNeMeHToB B rocy4apcTBeHHbIX cTaHAapTHbIX obpasuax (FCO) coctasa 3onoTa (komnnekt CO3)
FCO 7287—96m nnum apyriux FCO, He ycTynatowwmx no Habopy onpeaensieMbIX TpUMecein U MeTPOSIOTMYECKUM
XapakTepucTukam.

CuncremaTnyeckas NnorpeLHocTb MeToaoBs aHanuaa B cootBetcTBumn ¢ FOCT P UCO 5725-4 HeaHauyuma
Npy YpoBHE 3HAYMMOCTU o = 5 % ANns BCcex onpegensieMblX 3ieMeHTOB-NpUMeCein B 30510Te Ha BCeX YPOBHAX
onpegensieMblx cogep>kaHui.

4.2 MNpeUN3MOHHOCTb

4.2.1 [QnanasoH (pasmax) n pesynbTaToB napannesibHbIX onpeaeneHnin (X, ... — Xuu)» NONYYEHHBIX B
YCrOBUSIX NOBTOPSAEMOCTU (CXOANMOCTHN), MOXET NPEBbILLATL 3Ha4YeHne npegena NnoBTOPAeMoCTU r(npun = 2)
nGo 3HaYeHUs KpuTudeckoro amanasoHa CRy o5(n) (Npu n > 2), ykasaHHble B Tabnuuax 3 — 6, B cpeaHem He
bonee ogHoro pasa 13 gsaguatu npu P = 0,95 (FTOCT 5725-6).

4.2.2 [nana3zoH (pasMax) AByX pe3ynbTaToB aHanusa, Mofy4eHHbIX B YCNOBUAX NPOMEXYTOYHON (BHYT-
punabopaTopHOi) NPELM3MOHHOCTI (pasHoe BpeMs, pasHble onepaTopbl, 04HO U TO e o6opyaoBaHue), T.e.
abcontoTHoe 3HayveHne pasHocTL | X, — X,| MoXeT npeBkIaTh 3Ha4YeHne npeaena npoMexyTo4uHon npeumnsu-
oHHocTu I (TO), ykasaHHoe B Tabnuuax 3 — 6, B cpeaHeM He 6onee ogHoro pasa us Asaguatu npu P = 0,95
(TOCT 5725-3).

4.2.3 [OnanasoH (pasMax) AByX pe3ynbTaToB aHanu3a, NofyYeHHbIX B pasHbiX nabopaTopusax, MoxeT
npeBbliWaTh 3Ha4eHWe npeaena BOCNPOU3BOANMMOCTU R, ykasaHHoe B Tabnuuax 3 — 6, B cpeaHemM He Gonee
ogHoro pasa ns gsaguatu npu P = 0,95 (FTOCT 5725-3).

4.3 KoHTponb TOYHOCTU pe3ynbTaToB aHanus3a

4.3.1 KoHTponb TOYHOCTU pe3ynbTaToB NapannenbHbIX onpeaeneHun

Mpu KOHTpPOMe TOYHOCTU PesynbTaToB NapannenbHbIX onpeaeneHuit Npu n =2 abconTHoe 3HaYeHne
Pa3HOCTU ABYX pe3ynbTaToB NapannesbHbIX onpeaeneHnii |x, — X,| He A0MKHO NpeBblIllaTh Npeaesn NoBTopsi-
€MOCTU 1, T.e. C JOBEPUTENbHON BEPOATHOCTLIO P = 0,95 JOMKHO BbIMONHATLCSA YCIOBUE

[Xg —Xo| <. (1)

3HaveHuns r npuBeaeHsl B Tabnuuax 4 — 6.

PasHocTb Hanbonbluero (X,,,..) W HanmeHbLwero (x,,,.) U3 n (Npyu n > 2) pesynbTaToB napannenbHbix
onpefeneHnin He AoMKHa NpeBbIaTh HOPMAaTUB KOHTPOMS — 3HaYeHUs KpUTUYECKoro AnanasoHa CRo,gs(")!
T.e. C AOBepUTENbHON BepoATHOCTb0 P = 0,95 AOMKHO BLIMOMHATLCA YCoBNe

Xyake — Xmun < CRO,QS(n)' (2)

3raveHnst CRy o5(n) NpuBeaeHsbl B Tabnuuax 3,4.
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Ecnu ykaszaHHble COOTHOLUEHWS! HE BbINOMHAIOTCS, aHanus nosTopstoT. Ecnv npu aTom gnanasoH (pas-

Max) 2n pesynbTaToB napannenbHblX onpeaeneHwii He npesblllaeT KpUTudeckuin ananasoH CRy ¢5(2n), T.e.
ecrnu ¢ JoBepuUTensbHON BepoaTHOCTLIO P = 0,95 BbINonHsaeTca ycrosue

Xyae — X < CRg 05(20), (3)

MaKc MUH —

3a pesyrnbTaT aHanusa npuHUMatoT cpeHeapudmMeTuiecKoe sHaveHne 2n pesynsTaTos napannenbHbIX ornpe-
nenexHun.
Kputuyeckun guanasoH BbIYUCHSIOT Mo popmyrie

CRygs(2n) = £(2n)S,, @)

rae f— koahULUMEeHT KpUTUYECKOrO AnanasoHa Ansa goBepuTenbHon BepoaTHocTn P = 0,95,
npun=2 2n=4 f(2n)= 3,63,
npun=4 2n=8 f(2n)=4,3,
npun=5 2n=10 f(2n)=4,5;
n — yuncno napannenbHblX onpeaeneHni, NpedyCMoTpeHHOe B COOTBETCTBYIOLLEM pasgerne cTaHaapTa;
S, — cTaHOapTHoe OTKNOHeHWe NOBTOPSEMOCTH, NpuBeaeHHoe B Tabnuuax 3 — 6.

Mpn NOBTOPHOM HECOOTBETCTBUM MOSMYYEHHbIX PE3ybTaToB HOPMATUBY 3a pesynbTaTt aHannsa npuHu-
MatoT MegunaHy 2n pesynbTaToB napannenbHblX onpegeneHnii Nnbo BbiNoAHeHe aHanM3os NpeKpaLLatT, Bbl-
SICHSIIOT NMPUYNHDBI, NPUBOASALLNE K HEYAOBNETBOPUTENbHBIM pesyribTaTtam, U YCTPaHSIoT UX.

4.3.2 KoHTponb NpeLnusMoHHOCTM B YCNOBUSAX NPOMEXYTOYHON (C M3MeHAKLIUMUCA daKkTopamu
onepaTtopa U BpeMeHU) NpeLU3noHHOCTHU

Mpy kKOHTPONE NPOMEXYTOUHONM (BHYTPMNabopaTopHoiA) NpeumnsnoHHocTn abcontoTHoe 3HadYeHne pas-
HOCTM ABYX pe3ynbTaToB aHanuaa [X;—X,| o4Ho 1 Toi e Npobbl He AOMKHO NpeBbIWAaTL Npeden npomexy-
TOYHOW (BHYTpunabopaTopHoi) npeunsnoHHocT I(TO) T.e. ¢ AoBepuTenbHON BeposaTHOCTLIO P = 0,95
AOIMKHO BbIMNOMHATLCA YCnoBue

IX, — X, | < I(TO). 6)

3HaveHus I (TO) npueeaeHsl B Tabnuuax 3 — 6.

Ecnu ykasaHHoe COOTHOLIEHNE He BbIMOSHAETCS, BbINOSTHEHWE aHaNn3oB NpeKpaLlaloT, BISICHSIOT Npu-
YUHBI, MPUBOASILLME K HEYAOBINETBOPUTENLHBIM pe3ynbTatam, U YCTPaHSIT UX.

4.3.3 KoHTponb BOCNpOU3BOAUMOCTHU

Mpu koHTpOsie BOCNPOU3BOAMMOCTN abCconioTHOE 3HaYeHNe PasHOCTU ABYX pesynbLTaToB aHanusa oa-
HOW 1 TOM e Npobbl, MONy4eHHbIX B ABYX JlabopaTopusix, He A0SMKHO NpeBbIWAaTh Npeaen BOCNponsBoANUMOC-
™1 R. 3HayeHus R npuseaeHsl B Tabnuuax 3 — 6. Mpu npesbllieHnn Npeaena BOCNPOM3BOAMMOCTU R aHanus
noBTOpPSItOT B 06enx naboparopusix. Mpy NnoBTOpHOM NpeBbILLeHNN Npeaena BOCNPOU3BoAMMOCTU R BhINOITHe-
HWe aHanu3oB MPeKPaLlaloT, BLISICHAIOT NPUYMHLI, NpUBOAALLME K HEYAOBNETBOPUTENbHLIM pesyrbTaTtam, 1
YCTPaHSIIoT UX.

4.3.4 KoHTponb npaBUNbLHOCTU pe3ynbLTaToB aHanusa

KoHTponb NpaBuUibHOCTY pe3ynbTaToB aHanMaa npoBoasaT NyTeM aHanuaa KOHTPonbHbIX 0bpasuos. B ka-
YecTBe KOHTPOJIbHBLIX 06pa3suoB MOryT ObITb UCMOMbL30BaHbI HE UCNOMb3yeMble ANA rPaayupoBKA CTaHAAPTHbIE
0b6pasLbl cocTaBa 30/10Ta, a Takke 0bpasLbl 30510Ta ¢ paHee yCTaHOBNEHHBIMU MacCOBbIMA AOMNSIMA NPUMECEN.

ABconoTHOE 3HaYeHUe pasHOCTU pe3yrbTaTa aHanmsa KOHTPOoNbHOro obpasua X v MPUHSATOro ONOPHOTro
(aTTectoBaHHOro) 3HaueHna X, He [OIMKHO NPeBbILaTh KpUTUYECKoe 3HaueHue K, T.e. ¢ AoBepuUTenbHOM Be-
poAaTHOCTLO P = 0,95 0OMKHO BbINOMNHATLCS yCrnoBue

IX— X, | <K (6)

KpuTtuueckoe sHaueHue K BblMMCISIIOT No hopMyne

K= ,/AEH + A2, (7)

rae A or — NOrpeLlHocTb YCTaHOBMNEHWS OMOPHOTO (aTTECTOBaHHOrO) 3HA4YEHWU coaepXKaHus onpeaensemMoro
anemeHTa-npUMecy B cTaHAapTHOM (KOHTPONbHOM) oBpasue;
A—TrpaHvua UHTepBana, B KOTOPOM C BepoATHOCTLIO P = 0,95 HaxoaaT NOrpelHocTb pesyrbTaTta aHa-
nusa X. 3HauyeHnsa A npueeaeHsbl B Tabnuuax 3 — 6.
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MokasaTenu TO4HOCTU METOAOB aHanu3a — cTaHAapTHbIE OTKNOHEHUS NOBTOPSIEMOCTU (CXOAMMOCTN)
S, , NPOMEXYTOUHOM (C M3MEHSIOLLIMMUCS hakTopaMu onepaTopa U BpeMeHN) MPeLn3UOHHOCTH S,(To), BOCMpO-
N3BOANMOCTU Sy, TpaHULbl UHTEpPBana = A, B KOTOPOM MOTPeLHOCTb HaXoauTCA ¢ BepoAaTHoCTbio P = 0,95,
kpuTUdeckue ananasoHbl CRy 45(n) ANA n NapannenbHbiX onpeaeneHui, 3HaueHns nNpeaernos noBTopAeMoCcTu
(cxoaumocTtun) r ANA AByX NapannenbHbIX onpeaeneHnin, NPOMEXYTOUHON (C U3MeHslioWMMUca hakTopamu
onepartopa 1 BpemeHu) npeumsnoHHocTu 1 (TO) n BOCnponsBoaAUMOCTU R npu oBepuUTeNbHON BepoATHOCTA
P = 0,95 npuBeaeHsbl B Tabnuuax 3 — 6 Ans MeToA0B aTOMHO-3MUCCUOHHOMO aHanunsa ¢ AyrosbiM UM UCKPO-
BbIM BO36Yy>XAEHUEM CMEKTPA, C UHAYKTUBHO CBA3AHHOW NNasMoni U MeToZla aTOMHO-a6copbLMOHHOro aHanu-

3a.

Tabnuua 3 —lokasaTeny TOMHOCTU aTOMHO-3MUCCUOHHbBIX C IYTOBbIM Y UCKPOBLIM BO3OYXAEHWEM CNEKTpa MeTo-
JoB aHanm3aa (P = 0,95)

B npoueHTax

MokasaTenb TOYHOCTU MeTOfA aHanuaa
Maccosas Cranaapt- Moenen
_ | CraHpapT- | HoeoTtkno- | CraHpapt- b
faons onpe paHuubI Kputnuec- Kputunyec- -
mensiembix | HO€ OTKNO- | HeHue npo- | HOE OTKIo- I/IH?‘epBaJ'Ia KWt - K?/II;I - nggrjé';y Mpegen
5NEeMEHTOB HeHune M?)KyTO‘-I- HeHWne BOC- norpeLHoc- Na3oH nasom MPELM3VOH- BOCTpOKn3-
noBToOpsie- HOW Npeuu- npussoau- ™M+ A CRo.05(4) CRos5(5) oc BogumMocTn R
MocTn S, 3MOHHOCTM MOCTU Sk = 0.95 0.05 3T5”
Srro) (T0)
0,00010 0,00002 0,00003 0,000035 0,00007 0,00007 0,00008 0,00008 0,00010
0,00020 0,00004 0,00006 0,000073 0,00014 0,00015 0,00015 0,00017 0,00020
0,00050 0,00007 0,00011 0,00013 0,00025 0,00025 0,00027 0,00030 0,00036
0,00100 0,00011 0,00022 0,00026 0,00051 0,00040 0,00042 0,00060 0,00070
0,0020 0,0003 0,0005 0,0006 0,0012 0,0011 0,0011 0,0015 0,0018
0,0050 0,0005 0,0007 0,0009 0,0018 0,0018 0,0019 0,0020 0,0024
0,0100 0,0008 0,0014 0,0017 0,0033 0,0029 0,0030 0,0040 0,0048
0,0200 0,0014 0,0022 0,0026 0,0051 0,0051 0,0053 0,0060 0,0072

Tabnwuua 4 —TllokasaTenu TOYHOCTN AaTOMHO-3MUCCUOHHOIO C MHAYKTUBHO CBSI3AHHOW Nfa3Moi METOAA aHarnm3a
npu BBegdeHumn npobui u3 pacteopa (P = 0,95)

B npoueHnTax

MNokasaTtens TOYHOCTM MeToAa aHanuaa

Maccosas Cranpapt-

pons onpe- Cranpapt- HO€E OTKIO- Cranpapt- MpaHmub! Kputuuec- nggznei"_

nensiembix | HO® OTKIO- | HeHue npo- | HOE OTkIIo- WHTepsana Mpenen kWit e To-moﬁy Mpenen

SEeMeHTOB HeHue MEXyTOY- HeHue BOC- NOrpeuHoG- nosTopsie- nason ApeLaNOH- BOCTPOU3-

noeTopsie- | HOW npeuu- | NPU3BOAM- MOCTU 1 R
mocTn S, | auoHmocTM | MocTu Sk ™EA CRogs(4) HOCTH BoRuMocTH
St I(TO)

0,00010 0,00003 0,00003 0,00004 0,00008 0,00008 0,00011 0,00008 0,00010
0,00020 0,00005 0,00005 0,00006 0,00012 0,00014 0,00019 0,00014 0,00017
0,00050 0,0001 0,0001 0,00012 0,00024 0,00028 0,00036 0,00028 0,00033
0,00100 0,00015 0,00015 0,00017 0,00034 0,00042 0,00054 0,00042 0,00047
0,0020 0,0002 0,0002 0,0003 0,0006 0,0005 0,0007 0,0005 0,0008
0,0050 0,0003 0,0003 0,0004 0,0008 0,0008 0,0011 0,0008 0,0010
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MNokasatens TO4HOCTU MeToaa aHanusa

MaccoBas c CranpapT- Cranaap Mpesen
ons onpe- TaHaapT- HOE OTKINO- TaHOapT-
%e nHeMEIX HO€ OTKINO- | HeHue Npo- | HOe OTKIO- Mpanuub! Mpenen Kp”,m”ec' NPOMEXY- Mpenen
UHTEpBana Kuii ana- TOUHOI
3MEMEHTOB HeHne MEXYTOH- HeHue Boc- norpewwHoc- nosTopsie- nasoH BOCMPOU3-
noBTOpsie- | HOW Mpeuun- | Npu3BoaAU- MiA MOCTU I CRoes(d) NpeLm3noH- BOOUMOCTY R
moctu S, 3UOHHOCTU mMocTu Sg = 0,65 HOCTU
S I(TO)
I(TO)
0,0100 0,0005 0,0005 0,0006 0,0012 0,0014 0,0018 0,0014 0,0017
0,0200 0,001 0,001 0,0012 0,0024 0,0028 0,0036 0,0028 0,0033
0,050 0,002 0,002 0,003 0,006 0,005 0,0073 0,006 0,008

Tab6nwnua 5—TlokasaTenn TOYHOCTU aTOMHO-SMUCCUOHHOIO C MHOYKTUBHO CBSA3aHHOM NMasMoli MeToga aHanuaa ¢
MCKPOBbIM 0TOOpoM Npobsl (P = 0,95)

B npoueHTax
MokasaTenb TOMHOCTU MEeTOMa aHanusa

Maccosas CraHpgapTHoe n

Aons onpe- CraHpapTHoe | otknoHenne | CraHgapTtHoe MpaHuLpl n peaen

AensiembIx OTKNOHEHWE | MPOMEXyYTOY- | OTKIOHEHME WHTepBana penen MPOMEXYTOu- Mpepen

31EMEHTOB nosTopsie- HOW Npeuu- BOCTIPU3BO- | MOrPeLHOCTM MoBTOpAE- HOW npeuu- BoCrpon3-

MocTu S, 3NOHHOCTH avmocTtu Sg A Moctu 3MOHHOCTH BofMMOcTH R
Siro) 1T

0,00005 0,000022 0,000022 0,000025 0,00005 0,00006 0,00006 0,00007
0,00010 0,000035 0,000035 0,000043 0,00009 0,00010 0,00010 0,00012
0,00020 0,00006 0,00006 0,000076 0,00015 0,00017 0,00017 0,00021
0,00050 0,00014 0,00014 0,00018 0,0004 0,0004 0,0004 0,0005
0,00100 0,00016 0,00016 0,00020 0,00040 0,00045 0,00045 0,00055
0,0020 0,00022 0,00022 0,00025 0,0005 0,0006 0,0006 0,0007
0,0050 0,00036 0,00043 0,00050 0,0010 0,0010 0,0012 0,0014
0,0100 0,00042 0,00055 0,00090 0,0018 0,0012 0,0020 0,0024
0,0250 0,00065 0,0014 0,0018 0,004 0,0018 0,004 0,005

Tabnunua 6—[lokasarenu To4HOCTU aToMHO-abcopbumuoHHoro meTopa aHanusa (P = 0,95)

B npoueHTax

Mokasatenb TOYHOCTM METOAA aHaNU3a
Maccosasn CranpapTHoe Mbenen
ponsionpe- | CranpaptHoe | otknoHeHue | CranpapTHoe MpaHuLbl Avenen 0 Ohf:en U Aoenes
fleTmoMe OTWIOHEHUE | NpomMexyToy- | OTKIOHEHNe uHTepsana HOI;)TC')E‘ fe- Eoﬁ n)K: u- ogn ﬂom_
JnemeHToB nosTopsie- HoW npeuu- BOCNPU3BO- | MOMPeLLHOCTM P o poé" socnp R
MocTu S, 3UOHHOCTU aumocTu Sg +A mocTn 1 " l';';' O)TM BOANMOCTH
Syro)
0,00010 0,00002 0,00002 0,00003 0,00006 0,00005 0,00005 0,00008
0,00030 0,00004 0,00004 0,00005 0,00010 0,00011 0,00011 0,00014
0,00050 0,00010 0,00010 0,00015 0,00030 0,00028 0,00028 0,00042
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MokasaTenk TOYHOCTW METOa aHannsa
n’\gi?gssg CraHpapTHoe Mpeen
- CranpaptHoe | otknoHeHue | CranpgaptHoe paHuLpl
Aensembix OTKMOHEHWE | MPOMEXYTou- | OTKIIOHEHWe uHTepBana MNpenen MPOMEXYTOH- Mpepen
SNEMEHTOB nosTopsie- HOW npeuy- BOCMPU3BO- | MOTPELIHOCTM nosropse- How npeLv- Bocnpows-R
MoCTH S, SHOHHOCTH MOGTH Sk A MOCTM 3I/I(])H;(C))CTI/I BOOMMOCTH
Siro) (T0)
0,0010 0,0001 0,0001 0,00015 0,00030 0,00028 0,00028 0,00042
0,0030 0,0002 0,0003 0,0004 0,0008 0,0005 0,0008 0,001
0,0050 0,0004 0,0004 0,0006 0,0012 0,0011 0,0011 0,0017
0,0100 0,0008 0,0010 0,0012 0,0024 0,0022 0,0028 0,0033
0,020 0,001 0,002 0,003 0,006 0,003 0,006 0,008

,U,J'Iﬂ MNPOMEXYTOYHbIX 3HAYeHMA MacCcoBbIX LI,OJ'IE:IZ 3Ha4YeHus nokasaTesiel TOYHOCTHU HaxXo4AT MeToaoM
TNIMHENHOWN MHTEepPNONALMN No thopmMyre

A=A

X

A -A
+(X-C,)2——7=—
W X=CI

H

H

rge AX— 3Ha4YeHMe noKasaTend TOYHOCTU OANA pesynbTaTa aHannsa X,
X — peaynbTaT aHanusa,

(8)

Ay, A; — 3HauveHus nokasartens TOYHOCTH, COOTBETCTBYOWLNE HWKHEN 1 BepXHel rpaHuuam nogaManasoHa
COJJ.Bp)KaHI/IIZ, B KOTOPOM Haxo4WUTCA pe3ynbTaTt aHanumaa,

Cu, Cs — HWXKHSIS N BEPXHSS rpaHunubl nogananasoHa co,qepmanﬁ, B KOTOPOM HaxoguTcA pesynbtaT aHanun-
3a.

5 Tpe6oBaHus

5.1 O6bwwe TpeboBaHWA kK MeToay aHanu3a u TpeboBaHua 6esonacHoctu — no FOCT P 52599.

5.2 K BbINONHEHUIO aHann3a AoNycKatoTCA Nuua He Monoxke 18 net, o6ydYeHHbIe B YCTAaHOBNEHHOM No-
psgake U OCBOUBLUME COOTBETCTBYIOLLNE MeToAbl aHanuaa.

5.3 AdduHupoBaHHOE 30M10TO MOXET NOCTYNAaTb Ha aHanu3 B Buae CAUTKOB NPOU3BOMLHON (hOpMBbl, NK-
TbIX CTEPXHEN gnameTpom oT 6 4o 8 Mm, annHoi ot 20 ao 70 MM; npokaTa (NeHTbl) AnuHon He BGonee 200 Mm,
LUMPUHON He MeHee 15 MM, TonwwmHon oT 0,1 Ao 0,2 MM, a Takke B BUAe CTPYXXKW, MPOBOJSIOKW, rpaHyn, ryoku
UIn1 NOPOLLKa.

5.4 OT60p Npob AnA aHanu3a NPOBOAAT B COOTBETCTBUM ¢ TpeboBaHuamu FOCT 28058.

6 MeToAbl aTOMHO-3MUCCUOHHOIO aHanu3a

6.1 MeToa aTOMHO-3MUCCUOHHOIO aHanu3a ¢ AyroBbiM Bo36yxaeHueM u cpotorpacduveckon

perucrpauunen cnekrtpa

MeToa ocHOBaH Ha ucnapeHun n Bo3byxaeHuM atoMoB Npobbl B yrosom paspsae, dotorpacudeckon
pervcTpalumn cnekTpa, uaMepeHuu NNOTHOCTU NoYEePHEHUIA aHaNMMTUYECKUX CNEKTPanbHbIX MIMHWUIA onpejensie-
MbIX 31IeMEHTOB U NocneaytoLemM onpeaeieHU MaccoBbIX JOEN 3NIeMeHTOB-NPpUMecei No rpagynpoBOYHbLIM
XapaKkTepucTukam.

MeTopa no3sonAeT onpeaenaTb MaccoBble 40NN NpUMeceil B AManasoHax, npysedeHHbIX B Tabnuue 1, ¢
nokasaTensaMu TOYHOCTU MeToAa aHanusa, NpuseaeHHbIMU B Tabnuue 3.

6.1.1 CpeactBa usMmepeHuM, BcnoMorarenbHble YCTPOUCTBA, MaTepuansl, peakTUBbI U PAacTBOPLI

Cnektporpad ¢ 06paTHO NuHeHo aucnepcueii He Gonee 0,6 HM/MM, TPEXIMH30BOM CUCTEMOI OCBe-
LLeHNs Wenu, cnekTpanbHoin obnacTbio ananasoHoM ot 170 go 700 HM.
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eHepaTop Ayrn NOCTOSIHHOTO UMW NEpeMEHHOro Toka cunou ao 15 A.

CnekTponpoekTop.

MukpodoTomeTp (MUKPOOEHCUTOMETD).

Becbl nabopaTtopHble no FTOCT 24104 ¢ npegenom gonyckaemoi abcomoTHOW NOrpeLuHOCTU OAHOKpaT-
HOro B3BelwMBaHus He 6onee + 0,005 T.

Meyb conpoTUBREHMS.

HanunbHuku 6apxaTHble.

Kycauku.

CrtakaHbl B1-100 TC no NOCT 25336.

MnuTta anekTpuyeckas ¢ 3aKpbITOWA CNUparnbHo.

CTaHoK Ans 3aTo4ky rpacouToBbIX 3MEKTPoaoB.

Mpacput mapku MMAMr-7 no [1].

CTepxHu rpaduToBble ANs cnekTpanbHOro aHanusa guaMeTpom 6 mm, anvHon 200 mm no [2].

OnekTpoabl BepxHue aameTpom 6 MM, anuHor oT 30 o 40 MM, 3aTO4YEHHbIE Ha YCEeYEHHbIW KOHYC C NMo-
waakoi ot 1,5 o 2 mm unu nonycdepy.

OnekTpoabl HWKHWEe AnameTpoM 6 MM, annHoi oT 30 o 40 MM ¢ KpaTepoM AuameTpom 2 MM U riy6uHoON
1 MMm.

Twrnu rpacputoBble guameTpom 12 MM, BeiICOTOM 15 MM C kpaTepom AunameTpom 6 MM 1 rny6uHon
12 MM, usrotoBneHHble U3 rpacgputa Mmapku MII-7 (oonyckaetcsl UCNonNb3oBaHUE TUrNen AnameTpom
26 MM, BbICOTOI 32 MM ¢ KpaTepom AnameTpom 20 MM 1 rnyBuHoi 28 MM unu 17 x 25 MM € KpaTepoM rny-
6uHoN 15 MMm).

doTonnacTuHkn chotorpacdundeckune cnekrporpadcpudeckue NMNPC-03 no [3).

MNposiButens 1 cukcax Ansa poTonnacTUHOK.

Kucnota consiHas oc. u. no FOCT 14261, pas6asneHHas 1:1.

CrumpT aTunoBbin pektudunkoaHHbii no MFOCT 18300.

Bopa guctunnuposanHast no NOCT 6709.

MuHLEeT XUpypruveckui.

TkaHb xnonyatobymaxHaa no FOCT 29298.

Bata meauunHckasa no FOCT 5556.

Bymara macwtabHo-koopanHaTHaa no FOCT 334.

FCO cocTapa athduH1poBaHHOro 3on0Ta.

O6pasLbl 4na rpagyvpoBKu.

O6pasLbl ANs KOHTpons.

[onyckaeTca npumeHeHue apyrmx obopyaosaHus, MatepuasnioB U peakTUBOB MPU YCIOBUM NONyYeHUs
nokasaTtesiei TOYHOCTU, He YCTyNaloLmMX yKkasaHHbIM B Tabnuue 3.

6.1.2 MoaroToBka K aHanu3y

6.1.2.1 Ha aHanus npobbl nocTynatoT B BUAE CTPYXXKW, NPOBOSOKW, NEHTDI, rpaHys, rybku, nopoLuka mac-
COW He MeHee 5 I UNu ABYX NUTLIX CTEPXKHEN.

Topubl CTePXKHENX 3aTaumBatoT Ha nonycdepy 1 obpabaTtbiBaloT 6apxaTHbIM HaNUIBLHWUKOM A0 NofyYe-
HWUA rNaaKoi NOBEPXHOCTMU.

6.1.2.2 MoBepxHOCTb 30M10Ta ouMILaleT: Npobbl (CTEePXKHU) MoMelLaloT B cTakaH, npubaBnsaloT
10—20 cm3 (onsa ctepxkHelt 50 cm3) pacTeopa consiHol kuenoTbl (1:1) U kunaTaT B TedeHue 5 — 10 muH. Pac-
TBOP CMMBAIOT M NPOMbLIBAlOT BoAok 6 — 7 pa3 gekaHTauuein. Takum xxe obpaszom obpabaTbiBaloT cTanaap-
THble (rpagynpoBoOYHbIE) 06pasLibl.

Mpob6kl B BuAE rybkun Unmn nopoLLiKa XMMUYECKON OYUCTKe He NoasepraioT.

OT kaxgoi nNpobbl (kpoMe Npob B BUAE NUTLIX CTEPXKHEN) oTOUPaloT Mo BOCEMb HABECOK, OT KaXAoro
craHgapTHoro obpasua — no YeTkipe HaBeckn maccon 200 Mr kaxxaas.

6.1.2.3 Kaxaylo o4mLLeHHy0 HaBecky Npobbl Unu cTaHaapTHOro (rpagyvpoBoYHOro) obpasua nomella-
0T B KpaTep HWXKHEro anekTpoja.

HonyckaeTcs npeaBaputenbHoe cCrfaBneHWe HaBecku npobbl UnNu ctaHAapTHOro (rpaayvpoBOYHOrO)
obpasua B rpachmMToBOM TUIME B KOporiek. Koponbku NpoTUpatoT BaTHLIM TaMNOHOM, CMOYEHHBIM CIIMPTOM, Y
NMoOMeLLAaoT B KpaTep HUXKHEro anekTpoaa.

OnekTpoa ¢ HaBECKOW YCTaHaBMMBAIOT B HWXXHWUIA 3nekTpodoaepXaTtesb Wwratuea. B BepxHuii anekTpo-
JoaepxaTtenb yCTaHaBNUBAIOT 3MeKTPOA, 3aTOYEHHBIN Ha YCeueHHbIN KOHYC unu nonycdepy.

Mpobbl n cTaHaapTHBIE 06pasLbl B BUAE NMUTLIX CTePXKHEN CIy>XaT BEPXHUMU U HOKHUMU 311eKTpoAaMMU.
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6.1.2.4 MoaroToBka NpPMBOPOB K paboTe — Mo 3KCNAyaTaLuMOHHBIM AOKYMEHTam npnubopos.

6.1.2.5 3nekTpogoaepxaTenu, Beckl U Apyrie npucnocobneHns NnpoTupatoT TKaHb, CMOYEHHOM crnp-
TOM.

6.1.3 lMpoBepeHue aHanusa

6.1.3.1 MexaneKkTpodHblin npomexyTok oT 1,5 8o 2,5 MM ycTaHaBMBatoT No NPOMeXXyTo4HOW gnadpar-
Me BbICOTOM 5 MM, nogaepxuBasi NOCTOSIHHBIM BCE BPEMS KCMO3NLMN.

Mexagy anexkTpodamu saxuratoT gyry 1 otorpacdupyroT CrekTpbl ¢ MOMOLLbIO criekTporpada.

Ycnosus hoTorpadmpoBaHns npnsedeHsl B Tabnuue 7.

Ta6nwuya 7 — Ycnoeus doTorpadpupoBaHusi

[lyra nepemMeHHOro Toka JKenoauuus, ¢, Anst COOTBETCTBYIOLLEN
obnactu cnekTpa
Wupuna
Lenm, Mm
Yacrota paspsgos, DUKCHpOBaHHOE 3HavYeHne « MeHee 6onee
My asbl nogxura, °C Cuna Toka, A OBxur 290 Hm 290 Hm
100 60 5—86 0,015 15 60 45
[yra nocTosiHHOrO ToKa
PukcuposaH-
Yacrora Hoe 3Have- MNonsp- MHaykTme- | Cuna Toka,
paspsgos, 'y Hue asbl HOCTb HOCTb, MK A
nomxura, °C
100 60 + 2000 5—86 0,015 15 60 45
* OGXMr NPUMEHSIIOT NPY aHanmae Npo6 B BUAE NUTLIX CTEPXKHEN.

JonyckaeTcss Mcnonb3oBaHne APYrMxX PeXMMOB MpK YCMOBUM NOMYyYeHUA nokasaTenen TOMHOCTU, He
ycTynarmoLwmx npuesedeHHsIM B Tabnuue 1.

6.1.3.2 doTorpacdupoBaHne CNekTpoB cTaHAapTHLIX 06pa3sLoB U NP6 NPOBOAAT B ABYX 06NacTsX cnek-
Tpa: meHee 290 HM 1 6onee 290 HM. [iNs Kaxgon obnacTy cnekrpa nosy4atoT no ABe CNeKTporpaMMbl Kaxkaoro
cTaHgapTHoro obpasLia U No YeTbipe CreKTPorpaMMbl Kaxaow npobsi.

6.1.3.3 OkcnoHupoBaHHbIe hOTONNACTUHKA MPOSIBISIOT, NPOMbIBAIOT, (OUKCUPYIOT, NPOMbIBAIOT B NPO-
TOYHON BoAde v cyLarT.

Mpwu cogepxannn cepebpa n mean 6onee 0,003 % aHanus nposogAT B cooTBeTcTBUN €6.1.3.1 — 6.1.3.3
Ha OTAeNbHbIX HaBeckax, CnekTpbl oTorpadupyloT Yepes TpexcTyneH4YaTbii ocnaburens.

6.1.4 O6paboTka pe3ynbTaToB aHanu3a

Ha kaxxgoli cnekTporpamme U3MepaoT NOYePHEHUs] aHaNMTUYECKON NMHNK ONpeaesiieMoro afiemMmeHTa
S, 4 ¢ (TaBnuua 8) n Grmanexaiuero oHa Sy, (MUHUMATBEHOE NoYePHEHUe PAAOM C aHANUTUHECKOW NUHMe ¢
Mo60oi CTOPOHBI, HO C OAHO 1 TOM Xe BO BCEeX CNEKTPax Ha 04HOM (POTOMTACTUHKE) UM NIUHAM CPaBHEHUA S,
BblumcnsiioT pasHOCTb MOYEPHEHNI AS = Smb — Sg (Sgp + p)- [0 3HAUEHUAM AS;nAS,, Noy4eHHbIM Mo ABYM
cnekTporpaMmmam AN1A Kaaoro cTaHaapTHoro obpasua, HaxoAaT cpeHeapugmMeTuyeckoe sHadeHue AS . OT
cpefHUX 3Ha4YeHUn AS Ans cTaHaapTHBLIX 06pasLoB U AS, NONYYEHHbIX MO YeTbiPeM CneKTporpaMmmam Ans Kax-
Dol aHanManpyemon npobbl, NnepexoasT K 3Ha4eHUAM lorapudMoB OTHOCUTESNbHON MHTEHCUBHOCTU Ig(In/I[b)
no Tabnuue A.1 npunoxeHua A. Ncnonb3ys sHadveHus IgC n Ig(In/Iq)), nosny4eHHble ANs cTaHAapTHBLIX 0bpas-
LiOB, CTPOAT Ha MacluTabHo-koopAuHaTHo! Bymare rpagyupoBoYHbIi rpacuk B koopauHaTax [IgC + Ig(Z,/I,)],
rae C— maccoBaa [ona onpegensieMoil nNpuMmecu B cTaHgapTHOM obpasue. Mo 4yeTblpeM 3HayeHusM
192/ Ip)y + 19(L/ L),  MONYYEHHBIM MO YETHIPEM CNeKTporpaMMam Ans kakAoro onpeaensieMoro anemenTa,
HaxogAT no rpacduky sHaveHns x — norapudma sHaveHuss Maccosoi gonu. Mo copmyrne C = 10X BeumUcCnsAIOT
3HaYeHUs MaccoBbIX 4oNen NpuMecn — pesynbTaThl NapanfenbHbIX onpeaeneHui.
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Ta6nunua 8— AHanuTUYeckue NUHUK N ANanasoH onpeaensieMblX MacCOBbIX AOMNeEN

[OnuHa BonHebI 3
Onpepensiembli SNemeHT aHanmmqiiroﬁ NINHUMK, cpgsreeHHmTﬂ Maccoeas gonsi, %
AnNoMnHWRA 308,22 PoH 0,0001 — 0,005
308,22 PoH 0,0001 — 0,01~
309,27 PoH 0,0002 — 0,01
396,15 ®oH 0,0001 — 0,005
BucmyT 306,77 ®oH 0,0001 — 0,01
306,77 PoH 0,0001 — 0,01~
[annwn 294,364 PoH 0,0002 — 0,01~
Keneso 259,84 PoH 0,0003 — 0,02
259,94 ®oH 0,0003 — 0,005
259,94 ®oH 0,0002 — 0,002*
302,06 ®oH 0,0003 — 0,005
358,12 ®oH 0,0005 — 0,02
Wngvn 303,94 ®oH 0,0002 — 0,01
325,61 ®oH 0,0002 — 0,01
325,61 ®oH 0,0001 — 0,01~
410,18 ®oH 0,0002 — 0,01
451,13 ®oH 0,0002 — 0,01
Wpnann 266,48 PoH 0,001 — 0,01
269,42 PoH 0,001 — 0,01
322,08 doH 0,001 — 0,01
351,36 doH 0,001 — 0,01
322,08 doH 0,0001 — 0,01~
Kagmwnn 326,11 doH 0,0002 — 0,005
326,11 ®oH 0,0001 — 0,01~
228,80 ®oH 0,0002 — 0,003
298,06 ®oH 0,0002 — 0,003
361,28 PoH 0,0002 — 0,003
Kaneuwi 317,93 ®oH 0,0003 — 0,01
315,89 ®oH 0,0002 — 0,01~
393,37 PoH 0,0003 — 0,01
422,67 PoH 0,0003 — 0,01
KobanbT 340,51 PoH 0,0001 — 0,003
340,92 PoH 0,0001 — 0,01~
345,35 PoH 0,0001 — 0,003
346,58 PoH 0,0001 — 0,003
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[OnuHa BOnHbI

Onpepensiembivi 3nemMeHT aHanmmqu::\:I(oﬁ JIMHUN, c:;?g:reeHHmTﬂ Maccoeas gonsi, %
KpemHui 288,16 PoH 0,0002 — 0,01
288,16 PoH 0,0001 — 0,01~
Marnun 277,98 PoH 0,0002 — 0,005
279,55 ®oH 0,0002 — 0,005
280,27 ®oH 0,001—0,005
285,21 PoH 0,0002 — 0,01
Mapranev, 279,48 PoH 0,0001 — 0,01
257,61 PoH 0,0001 — 0,01
280,11 PoH 0,0001—0,005
403,45 PoH 0,0001—0,005
Meppb 324,75 ®oH 0,0001 — 0,001
324,75 ®oH 0,0001 — 0,02*
327,40 0,0001 — 0,004
327,40 Au 330,83 0,003—0,02
MbiLbsK 234,98 ®oH 0,0005 — 0,001
234,98 PoH 0,0001 — 0,01~
189,04 PoH 0,0005 — 0,001
228,81 PoH 0,0005 — 0,01
278,02 PoH 0,001 — 0,01
305,43 PoH 0,0001 — 0,005
Hukens 305,43 PoH 0,0001 — 0,01~
341,48 PoH 0,0001 — 0,005
361,94 PoH 0,0001 — 0,005
Onoso 283,99 PoH 0,0001 — 0,01
175,79 PoH 0,0002 — 0,01
317,50 PoH 0,0002 — 0,01
326,23 PoH 0,0002 — 0,01
Mannagwn 324,27 PoH 0,0003 — 0,01
324,27 PoH 0,0001 — 0,02*
340,46 PoH 0,0003 — 0,02
342,21 PoH 0,0003 — 0,02
MnatnHa 265,94 PoH 0,0008 — 0,01
265,94 PoH 0,0001 — 0,02*
53:1,88, ®oH 0,0008 — 0,02
BTOPOW NOPSAOK
Poawvn 339,68 ®oH 0,0001 — 0,003
332,31 PoH 0,0001 — 0,003
343,49 PoH 0,0001 — 0,005
343,49 ®oH 0,0001 — 0,01~
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OkonyaHue mabnuysi 8

[nuHa BonHebI 3
OnpepensieMbin 3nemeHT aHanUTU4YeCKOW NMHUN, NIEMEHT Maccosas nonsi, %
o cpaBHeHUs
CeuHey 261,42 ®oH 0,0002 — 0,01
261,42 ®oH 0,0001 — 0,01~
266,32 ®oH 0,005 — 0,01
283,31 ®oH 0,0002 — 0,01
405,78 ®oH 0,0002 — 0,01
CeneH 196,09 ®oH 0,0002 — 0,002
203,98 ®oH 0,0002 — 0,002
241,35 PoH 0,0002 — 0,002
391,12 ®oH 0,0002 — 0,002
Cepebpo 328,07 ®oH 0,0001 — 0,004
328,07 ®oH 0,0001 — 0,02*
328,07 Au 330,883 0,002—0,02
338,29 ®oH 0,0001 — 0,02
Cypbma 259,81 ®oH 0,0002 — 0,01
259,81 ®oH 0,0001 — 0,01~
217,58 ®oH 0,0001 — 0,01
287,79 ®oH 0,0001 — 0,01
519,62 ®oH 0,0001 — 0,01
Tennyp 238,58 ®oH 0,001 — 0,005
238,58 ®oH 0,0001 — 0,01~
214,27 ®oH 0,001 — 0,003
TutaH 334,90 ®oH 0,0001 — 0,003
324,20 ®oH 0,0001 — 0,01~
336,12 ®oH 0,0001 — 0,003
498,17 ®oH 0,0001 — 0,003
Xpom 276,66 ®oH 0,0001 — 0,003
276,66 ®oH 0,0001 — 0,01
301,49 ®oH 0,0001 — 0,003
425,43 ®oH 0,0001 — 0,005
LinHk 213,85 ®oH 0,0002 — 0,001
328,23 ®oH 0,0002 — 0,001
330,26 ®oH 0,0002 — 0,001
330,29 ®oH 0,0002 — 0,001
334,50 ®oH 0,0002 — 0,01

* C ucnonb3oBannem MASC.

MpumeyaHune— B cnyyae NOBbILEHHOTO COAEPXKAHMS HMKEYKA3AHHbIX 3NTEMEHTOB BO3MOXHbI HANOXeHUs Ha
cnegywowme nuHmm, HM: Ha In 303,94 — Cr 303,93; Ha Ir 266,48 — Cr 266,48; na Ir 269,42 — Cr 269,42; Fe 269,42;
Co 269,42; Rh 269,42; BoamoxHa nuHMs ocHOBbI Au 269,43; Ha Cd 298,06 — Cr 298,08; Fe 298,09; Pd 298,06; Ha
Co 340,51 — Ti 340,51; na Co 340,92 — Ti 340,92; Ha As 228,81 — Fe 228,80; na As 278,02 — Cr 278,03; Ha
Rh 332,31 — Ti 332,29; Fe 332,31; na Pb 266,315 — Cr 266,32; na Pb 283,310 — Au 283,303; Ha Se 241,35 —
Ir 241,331; Fe 241,33; na Mg 277,98 — Sn 277,981; Ha Pd 342,12 — Rh 342,12.
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JonyckaeTcs UCMONb30BaHWe APYrvMX JIMHUIA, a Takke BLINOMHEHUE NpoLeaypbl NOCTPOEHUA rpagyvupo-
BOYHbIX rpacbnKoB C NPUMEHEHUEM COOTBETCTBYIOLMX NMPOrpaMM BbIMUCTIUTENBHON TEXHUKN NPU YCIOBUK NO-
ny4eHus NokasaTenei TOYHOCTU, He YCTYMaloLMX YKkasaHHbIM B Tabnuue 3.

3a pesynbTar aHanusa npuHUMaloT cpegHeapudgMeTUIeckoe 3HaYeHUe YeTbipex (BOCbMWN) pe3yrnbTaToB
napannenbsHbIX onpeaeneHuii, Npu YCrnoBuu BeINONHeHUst TpeboBaHui pasgena 4.

6.2 MeToa aTOMHO-3MUCCUMOHHOrO aHanu3a ¢ AyroBbiM Bo36y)xaeHueMm U poTo3INeKTpuyecKon

perucTpaluen cnekrpa

MeTog ocHoBaH Ha ucnapeHuu u Bo3byxaeHum atTomoB Npobbl B yroBoM paspsige, (hoToanekTpuieckon
perucTpauuu crnekrpa, M3MepeHUn UHTEHCUMBHOCTU aHanMUTMYECKUX CNeKTparbHbIX JIMHWUA onpeaensieMbiX
3NeMeHTOB WU nocrieyolemM onpeaeneHnn MaccoBbIX AO0MNe INeMeHTOB-NpUMMeceil Mo rpagyMpoBOYHbIM
XapaKkTepucTukam.

MeTop no3sonsieT onpeaensTs MaccoBble A0MW NpUMecei B AnanasoHax, npuBeeHHbIX B Tabnuue 1, ¢
nokasaTensiMM TOYHOCTU, NpuBeaeHHbIMK B Tabrvue 3.

6.2.1 CpepacrtBa U3MepeHuUin, BcnomoraTtenbHble YCTPOMUCTBA, MaTepuarbl U peakTUBbI

CnekTpoMeTp ONTUYECKUIA SMUCCUOHHBIA C 06paTHON NUHeHOW aAucnepcuen He 6onee 0,6 HM/MM, cnek-
TpanbHou obnactbio guanasoHoM 170 — 500 HM, B criyyae nonuxpomaropa (KBaHTOMETp), UMeloLLUiA He Me-
Hee 30 kaHanos, unn crnekTporpad ¢ obpaTHol NuHeHoW aucnepcuen He 6onee 0,6 HM/MM, cnekTpanbHON
obnacrtblo, agvanaszoHoM 170 — 500 HM 1 pernctpauueid Ha guogHyio matpuuy (MASC).

eHepaTop Ayrv NOCTOSIHHOrO UMW NepeMeHHoro Toka cunoi ao 15 A.

AHanusatop MHorokaHarnbHbI1 aTOMHO-3MUCCUOHHBIX cnekTpoB (MASC).

Becbl nabopatopHbie no FTOCT 24104 ¢ npegenomM gonyckaemon NorpeLHocTM O4HOKpaTHOro B3BELUN-
BaHWs He 6ornee 0,005 1.

Me4vb conpoTUBNEHUS.

CTtaHok Ansa 3aTo4ku rpadUToBbIX INEKTPOAOB.

paduT ona cnekTpanbHOro aHanmnsa oc. 4. 7 — 3, auameTpom 6 MM, anuHon 200 mm no [1].

padut ansa cnekTpanebHoro aHanusa oc. 4. 7 — 3, anameTpom 12 mm, anuHoin 200 mm no [1].

Twrnu rpacdnToBbIE BEICOTOM 15 MM C KpaTepom AUaMeTpom 6 MM, rnybuHon 12 MM, BEITOUEHHbIE U3 rpa-
pUTOBBIX CTEPXKHEN OC. Y. 7 — 3, AMaMmeTpoM 12 MM (JonycKaeTCA UCMOoSb30BaHNe TUrMen BbICOTON 32 MM,
avameTpoM 26 MM c kpaTepoM guametpom 20 MM, rnybuHoin 28 MM unn 17 x 25 MM ¢ KpaTepoM ry6uHon
15 Mm).

OnekTpoAakl rpadnToBble BepXxHUe AnuHon 30 — 40 MM, BEITOUEHHBIE U3 TPadUTOBLIX CTEPXKHEN OC. Y.
7 — 3, AnamMeTpoM 6 MM, 3aTOYEHHbIe Ha YCeYeHHbI KoHyC ¢ nrowwaakon 1,5 —2 Mm unu nonycdepy.

OnekTpoAkl rpacunToBble HWKHWE annHon 30 — 40 MM ¢ kKpaTepom rnybuHoin 1 MM, guamMeTpom 2 MM,
BbITOYEHHbIE 13 rPacUTOBBIX CTEPXKHEN oc. 4. 7 — 3, anameTpoM 6 Mm.

MnuTa sanekTpuyeckas ¢ 3aKpbITON Cnvpansto.

CrakaHbl B1-100 TC no MOCT 25336.

Kucriota consiHas oc. 4. no FOCT 14261.

CnvpT aTtunoBelin pektudmkoaHHbin no FOCT 18300.

MUHLEeT XMpyprsieckuii.

Kycauku.

TkaHb xnonyatobymakHasa no FOCT 29298.

Bata meguumHckas no FOCT 5556.

FCO cocTaBa adunH1MpoBaHHOro 30510Ta.

O6pasLbl ANSA rpagyvMpoBKu.

O6pasLbl ANs KOHTPONS.

JonyckaeTcs npumeHeHne apyrnx obopyaoBaHus, Matepunarnos, peakTUBOB U cTaH4apTHbIX 0bpasuos
cocTaBa Mnpu YCroBWUK NOsyyYeHust nokasartenen TOYHOCTH, He YCTynarwLwmux ykasaHHbiM B Tabnuue 1.

6.2.2 MoproToBKa kK aHanuay

MoaroToBka nNpob 1 npubopa k aHanMsy — no 6.1.2.2.

6.2.3 MNMpoBeaeHue aHanusa

Paboune pexxnumel yCcTaHaBnMBaroT COrMacHo aHanUTUYeckon nporpamme nnéo no 6.1.3.

ANWHBI BONH aHannTUYeCcKnX NMHUM npuBeaeHsl B Tabnuue 7.

6.2.4 O6paboTka pe3ynbLTaToOB aHanu3a

3a pesynbTaT aHanusa npuH1umatoT cpegHeapudmMeTieckoe 3HaueHre YeTblpeX (BOCbMI) pesynbTaToB
napannenbHblX orpeaeneHuin, npn ycnosun BoinonHeHus TpebosaHuin pasgena 4.
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6.3 MeToa aTOMHO-3MUCCUOHHOIO aHaNnu3a ¢ UCKPOBbIM BO36yXkaeHUEM U (poTOINEKTpUYeCKon

peructpauuei cnekrpa

MeToa ocHoBaH Ha ucnapeHun 1 Bo3byxaeHun atomoB Npobbl B UCKPOBOM paspsage, hoToanekTpuyec-
KO permcTpauum cnekrpa, U3MepeHUM UHTEHCUBHOCTU aHaNMUTUYECKUX CNeKTpanbHbIX IMHWIA onpeaensembiX
3neMeHToB 1 choHa. CBA3b MHTEHCUBHOCTU NIMHWUIA ¢ coAepXXaHMeM 3N1eMeHTOoB B Npobe ycTaHaBNMBALOT ¢ Mo-
MOLLIbIO rPalyMPOBOYHBIX XapaKTepucTuK.

MeToq nossonsieT onpegensits CoAepXXaHue NpuMecei B AnanasoHax, NpuBeAeHHbIX B Tabnuue 2.

MokasaTenun TOYHOCTU MeToAa aHan13a nNpueeaeHbl B Tabnuue 3.

6.3.1 CpepncrTBa M3MepeHUA, BcnomorarenbHbie YCTPOUCTBa, MaTepuaribl U peakTUBbI

CneKkTpoMeTp ONTUYECKUIA SMUCCUOHHEI ¢ 0BpaTHOW NMUHeHOoM aucnepcueit He 6onee 0,6 HM/MM, cnek-
TpanbHoi obriacTbio AnanasoHom 175 — 700 HM, B ciiyyae nonuxpomMaTopa (KBaHTOMeTp), UMEIOLL A He Me-
Hee 30 kaHanoB C UCKPOBBLIM UCTOYHUKOM BO3DYXAEHMS criekTpa.

Becbl nabopatopHble no MOCT 24104 ¢ npegenom Agonyckaemoil abconoTHON NOrpeLHoCT! OAHOKpaT-
HOro B3BelwMBaHus He bonee + 0,01 .

Meyb conpoTUBIIEHMS.

CTtaHok (hpesepHbIi.

Mpecc.

Mpecc-thbopma cTanbHas ¢ maTpuuein BHyTpeHHUM auameTpom 40 MMm.

Mnuta anekTpuyeckasi ¢ 3aKpbITOA CNUparbHo.

MuHLeT xnpypruyeckui.

Kycauku.

CrakaHbl B-1-100TC no NOCT 25336.

Mpacout mapkn MMM-7 no [1].

Turnn rpacouToBble AMameTpom 26 MM, BeicoTon 30 MM ¢ kpaTepom gnameTpom 20 Mmm, rnybuHoin 25 Mm,
N3roToBNEHHbIE U3 rpacuTta Mmapku MIr-7.

Kucnota consiHas oc. u. no FOCT 14261, pas6asneHHan 1:1.

CnnpT aTunoBbln pekTudpmnkosaHHbn no MOCT 18300.

AproH rasoobpasHbid no FOCT 10157.

TkaHb xronyatobymarkHas no FTOCT 29298.

Bata meguumHckas no FOCT 5556.

FCO cocTasa admHNMPOBaHHOro 30M10Ta.

O6pasubl 4ns rpagynpoBKu.

OG6pasLpbl 4718 KOHTPOSS.

[onyckaeTtca npumeHeHWe apyriux obopynoBaHusi, MaTepyarnoB U peakTUBOB MpU YCOBUM MONYyYeHUs
nokasaTenen TOMHOCTU, He YCTYNaLWNX yKasaHHbIM B Tabnuue 3.

6.3.2 MoaroToBka K aHanu3y

6.3.2.1 Mpobbl B BUAE CANTKOB, NEHTHI, MIACTUH NPOTUPAIOT TKaHbi0, CMOYEHHOW CNIUPTOM.

6.3.2.2 OT kaxgoi npobbl CTPYXKKWU, NPOBONOKW, rpaHyr, ry6Kv Unv nopoLLka oToMpaloT HaBecKy Maccoin
He MeHee 10 r. [na yaaneHns NOBEPXHOCTHLIX 3arpsi3HeHUin Npoby (KpoMe nopoluka u rybku) ouvwaloT no
6.1.2.2.

Kaxayto HaBecKy NomeLlaroT B TUrenb W cnnasnsitoT. [MonydeHHbIA CNMTOK NoMeLuatoT B npecc-chopmy U
npeccytoT ¢ yeunuem 400 kH. MNosepXxHOCTb Nony4eHHbIX TabneTok ouuLatoT no 6.1.2.2.

MoBepxHOCTb NPO6 (CNUTKOB, NpokaTa, TabneTok) AormkHa BbiTh MIOCKON U rMagkoi, 6e3 oTcrnoeHuin
(npy HeOBXOANMOCTIN NOBEPXHOCTL hpesepytoT).

HonyckaeTca npeccosaHue Npo6 rybku, CTpyku unu nopoluka 6es npeasapuUTenbHOro cnnasneHus. B
3TOM Clly4ae Macca HaBecku AoSKHa 6biTb He meHee 30 T.

6.3.2.3 lMoaroToBka cnekTpomeTpa — Mo aKcrslyaTauuoHHLIM AOKYMEHTaM npubopa.

6.3.2.4 OnekTpogoaepxaTenu, Becbl U Apyrue npucnocobneHnst NpoTUpatoT TKaHbIO, CMOYEHHOW Crup-
TOM.

6.3.3 MpoBeaeHue aHanusa

Pabouune pexumbl yCTaHaBNMBAIOT COMAaCcHO aHanUTUYECKON nporpamme npubopa:

yactota — 300 I'u;

eMKoCTb — 5 MK®;

MHAOYKTUBHOCTE — 130 MKIH;

Bpems nHterpauumn — 10 c.
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JonyckaeTca ncnonb3oBaHWe ApYrux pexnmoB Mpu YCroBUN NOMNYyYEHUs nokasaTtenei TOYHOCTH, He
yCTynatwLWmx ykasaHHbIM B Tabnuvue 3.

MoaroToBneHHy NPoby (TabneTKky UM CAMTOK) NOMELLAaoT Ha aHanUTUYeCKUiA CTONMKK U noasepra-
0T BO3AENCTBUIO UCKPOBOro paspsaa B NATU MecTax. KOHTp-3MeKkTpoaoM CRyXUT BoSbdpaMoBbINA CTep-
XeHb.

ONWHBI BONH aHanUTUYECKUX NMHUA 1 doHa NpuBedeHbl B Tabnuue 9.

Tabnunya 9 — [OAnNuHblI BONH aHanNnMTUYeCcKUX NMMHUIA 1 oHa
B HaHOMeTpax

Onpepensembin aﬂgﬁ:?ﬁ%’lﬂ; ®oH Ha anuHe Onpepensiemblin aﬂg?l:?wioejlizlﬁ ®oH Ha anvHe
3ANeMeHT AMHM BOJIHbI ANIeMeHT MR BOJIHbI
AnoMuHui 396,15 310,50 Hukenb 361,93 310,50
Buemyt 405,78 310,50 Onoso 175,79 310,50
XKeneso 259,94 310,50 Mannagmin 340,45 310,50
WHawii 410,18 310,50 MnatuHa* 531,89 310,50
Wpvaun 351,36 310,50 Poawvn 343,49 310,50
Kagmwnn 228,80 200,86 CeuHel, 405,78 310,50
Kanbumn 422,67 310,50 CeneH 196,09 200,86
Ko6anbT 345,35 310,50 Cepebpo 338,29 310,50
Kpemuuii 288,16 310,50 Cypbma*® 206,84 200,86
Marnwun 285,21 310,50 Tennyp 214,27 310,50
Mapraney, 403,45 310,50 TwtaH 498,17 310,50
Meab 324,75 310,50 Xpom 425,43 310,50
MbiWwbsK 234,98 200,86 LinHk 213,86 200,86
* Bo BTOpOM Nnopsigke peLlueTku.
** Cypbma 519,62 HM BO BTOPOM NOpPsiAKe peLleTky.

[onyckaeTcs ncnons3oBaHne Apyrux fMHUA NPpY YCNOBUN NONYyYEeHNA nokasaTernen TOYHOCTH, He YCTy-
naroLwmx ykasaHHbIM B Tabnuvue 3.

6.3.4 OGpaboTka pe3ynbLTaToB aHanu3a

3a pesynbTtaTt aHanmsa npuHnmatroT cpep,HeapmcbmeTVNeCKoe 3HavYeHne nNAaTn (,u,ecmm) pe3ynbTaToB Na-
pannernbHbIX onpeaeneHni npu ycrioBUKU BbINONHeHNs TpeboBaHuii pasgena 4.

6.4 MeToa aTOMHO-3MUCCUOHHOIO aHanu3a ¢ UHAYKTUBHO CBA3aHHOM NnasMon

MeToa ocHOBaH Ha BO30YXaeHUN aTOMOB NpeaBapuTenbHO NepeBeeHHoN B pacTBOp NPobbl B UHAYK-
TUBHO CBSI3aHHOM Nnasme 1 UsSMepeHNn UHTEHCUBHOCTU aHanUTUYeCKON CrekTpanbHON NIMHUN onpeaensieMo-
ro anemMeHTa.

Mpu pacnbineHun pacTBopa aHanuampyemom npobel B NnasMy cBsidb UHTEHCUBHOCTU FIMHAM C MAcCOBOW
Jornen anemMeHTa B pacTBOpe yCTaHaBAMBAOT C MOMOLLLIO rpadynpoOBOYHON XapaKTepUCTUKA.

MeToa nosgonseT onpeaenaTb MaccoBble 40NN NpUMecen B AuanasoHax, NpuBefeHHbIX B Tabnuue 2, ¢
nokasaTensiMu TOYHOCTU MeToAa aHanusa, NpMBeAeHHbIMU B Tabnuue 4.

6.4.1 CpeacrBa UaMepeHUn, BcnomoratesbHble YCTPONCTBA, MaTepuanbl, peakTUBbI U pacTBOpbI

CnekTpomeTp aTOMHO-3MUCCUOHHBIN C MHOYKTUBHO CBA3AHHOM NNa3moi, ¢ obpaTHON NuHenHon ancnep-
cuen He xyxe 0,03 HM/MM 1 POTO3NEKTPUYECKON perncTpaumneint MHTEHCUBHOCTA U3ny4veHusi. CnektpomMeTp
JornxkeH obecneunBaTth yveT boHa PAAOM C UCTIONb3YEeMbIMN aHanMTUYECKUMU NINHUSIMUA.
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Becbl nabopatopHele no FOCT 24104 ¢ npegenom aonyckaemoi abconoTHOM NorpeliHocTU He Gonee

£0,0001r.

MnuTa anekTpudeckas ¢ 3aKpbITON crvpanbto.

Meyb MydenbHas ¢ Temnepatypoin Harpeea Ao 1000 °C.

AproH razoobpasHelii no FTOCT 10157.

Munetkn 1-1-1-1; 1-1-1-2; 1-1-1-5; 1-1-1-10 no FOCT 29227.

Kon6bl MmepHble 1-25-2; 1-50-2; 1-100-2; 1-1000-2 no MOCT 1770.
MeH3ypkn BMecCTUMOCTbto 25, 50, 100, 250 1 1000 cm® no FOCT 1770.
Unnungpel 1-10-1; 1-50-1 no TOCT 1770.

CrakaHbl B-1-50 TXC; B-1-100 TXC; B-1-250 TXC no FOCT 25336.
BopoHku B-75-170 XC no MOCT 25336.

BopoHku genutensHele BA-1-100 XC, BA-1-500 XC no MOCT 25336.
CTakaHbl TebIOHOBbIE C KpbILUKaMX BMecTUMocTbio 50, 100 cmd,

BaHKu NonmMaTUNeHoBbIE BMECTUMOCTbH0 100 cm3.

CTekna 4yacoBble.

CTynka araTtoBasl.

Twrnn KopyHaoBbIe.

TWrnu cteknoyrnepoaHble BMecTUMocCTbto 50 cm® .

MnHLeT MeanuuHCKUA,

PuUnbTpbl BymMaxHble 06e330/1eHHbIE «CUHAS NeHTay, «benas neHTay no [4].
Boga avcTunnuposaHHas, AONOMHUTENBHO OYMLLEHHASA NePeroHKON U NponyckaHuem Yyepes UOHo06-

MEHHbI€ KONMOHKN.

Kucrnota azoTtHas oc. 4. no FTOCT 11125 v pazbasneHHas 1:1.

Kucnota congaHag oc. 4. no FOCT 14261 u pas6asneHHas 1:1, 1:3, 1:5, 1:7, 1:24.

Kucnota cepHas oc. 4. no FTOCT 14262 u pasbasneHHas 1:1.

CnupT 3TUNoBbIN pekTudukosaHHbIA no FOCT 18300.

Bapusa nepeknck oc. 4. no [5].

Kanus ruapokeua no TOCT 24363 1 pacTBopkl KoHUeHTpaumein 500 r/am3 n 5 rf am3.

30M10TO BbLICOKOM YACTOTHI (C MacCoBLIMU OOMAMU onpeaensieMbiX NpUMecei, He NpeBblWauUMn

HWKHWe rpaHnubl AMana3oHa, ykasaHHble B Tabnuue 2.
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3onoto no FOCT 6835 unn FOCT 28058.

Cepebpo no NOCT 6836 nnn FTOCT 28595.

MnatuHa no FTOCT P 52245.

Mannaguin no FOCT P 52244.

Poawia B nopowke no FOCT 12342.

Megb no FTOCT 859.

YKenezo kapboHunbHoe pagunotexHudeckoe no FOCT 13610.
CauHel Bbicokoi YuctoThl No FOCT 22861 unu FOCT 3778.
LiuHk no MOCT 3640.

Hukenb no FTOCT 849.

Onoso no MOCT 860.

Cypbma no MOCT 1089.

KpeMHuin moHokpucTannuyeckuin B cnutkax no FOCT 19658 nnu kpemHua guokeng no FOCT 9428.
Kob6anbt no MOCT 123.

TutaH rybyatbii no FOCT 17746.

AntomuHuia no FOCT 11069.

Marnuin no FOCT 804.

BucmyT no FOCT 10928.

MapraHel, metannuueckuid no FOCT 6008 mapku MH 998.
Xpom no FOCT 5905.

MeIWwbsik MeTannuyeckuia oc. 4. no [6].

Tennyp no FOCT 17614.

Kaamuia no FOCT 1467.

CkaHaui.
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Buc(2-6yTokcmaTunosbid) acbup (anbytunkapbuton) no [7], HacbIWEHHbIA XNOPUCTLIM BOAOPOAOM:
200 cm® gubyTunkap6uTona noMeLlatoT B AeNUTENbHYH BOPOHKY BMecTUMOCTbo 500 cm3, npunueaioT 100 cm®
pacTBopa COMAHOMN KACMOTHI (1:7) U BCTpAXvBatOT B TedeHne 3 MuH. Mocne paccnansaHus BogHyto dasy crnu-
BatoT B JeNUTENbHYH BOPOHKY, BHOBb MpunusatoT 100 cm® pacTBopa consiHoi KUCMoTe! (1:7) U NOBTOPAOT
onepauuto HacblweHus anbytunkapbutona.

YuncToTa UcrnonbayemMblx MeTansos 1 peakTuBoB — He meHee 99,9 %, ecnn He ykasaHo UHade.

FCO cocTaBa adrHNPOBaHHOro 30M10Ta.

O6pasubl 4ns rpagyvpoBku.

O6pasubl AN KOHTPOTIS.

JonyckaeTca npumeHeHve apyrux cpedcTs U3MepeHuid, BCnoMoraTenbHbIX YCTPOMCTB, MaTteprarnos 1
peakTUBOB MpU YCIIOBUU MOSTyHEHUS NokasaTenen TOYHOCTH, He yCTynawLwWwmX ykasaHHbIM B Tabnuue 4.

6.4.2 MNMoproToBKa K aHanNU3y

6.4.2.1 MMpuroToBneHne pacTeopoB

6.4.2.1.1 lMpuroToBNeHNe OCHOBHbLIX PACTBOPOB C MAacCOBOW KOHLEeHTpauueh cepebpa U KpeMHusi
1 mr/em3, ckargus — 0,1 Mr/cm® 1 ocTanbHbIX MeTannos — 2 mr/cm3

PacTsop, coaepxaluii 2 mr/cm3 poausi: HaBecky poamsa Maccoi 200,0 Mr TLaTeNnbHO NepeMeLIMBaloT ¢
5-kpaTHLIM KOTMYECTBOM Nepekncu 6apus, nepeTmpatoT B araToBOM CTyMKe, NEPEHOCAT B KOPYHAOBbIA TUrenb
1 criekatoT B TedeHne 2 — 3 4 npu TemnepaType 800 °C — 900 °C (Turenb cTaBAT B XONOAHYIO MydenbHyo
nedb). Cnek oxnaxaatoT 40 KOMHaTHON TeMnepaTypbl, NEPeHOCAT B cTakaH BMECTUMOCTbo 250 cm3, cmauuBa-
0T BOJOW U pacTBOPSIOT B pacTBope consHon kucnoTsl (1:1) Ao nonHoro pactesopeHusi. Ecnn nocne pactesope-
HUS cneka B pacTBOpe CONMSHOM KUCMOTbl OCTAaeTCA OCadoK, crekaHMe W pacTBOPEHUE MOBTOPSIOT.
MonyyeHHbIi pacTBop pa3basnsawT Bogor Ao o6bemMa 50 cm3 u ocaxaatoT cynbdgar 6apus gobasneHnemM pac-
TBOPAa cepHon kncnoTol (1:9) nopunsiMK NpM NOCTOAHHOM NepeMelunBaHuA. PacTBop HarpeBaloT 4o Temnepa-
Typbl 60 °C —70 °C. HYepes 2 — 3 4 NpoBepsAoT NOMHOTY ocaxaeHus cynbcarta 6apusi, obasnsAs K pacTBOpY
HEeCKONbKO Kanenb KOHLEHTPUPOBaHHOW CEPHOM KUCNOTLI, U OT(UNBLTPOBLIBAIOT Yepes (PUINbTP «CUHSIS NeH-
Ta» Unu aBolHon unbTp «benas neHTa» B MepHyto konby BmecTumocTbio 100 cm3. Ocafok Ha ounbTpe nNpo-
MbIBaIOT 4 — 5 pas ropssynm pacTBOpoOM ConAHON kucnoThl (1:5), a 3ateM 5 — 6 pas ropsiueit Bogoin. PactBop
[OBOAAT A0 METKU pacTBOPOM CONsAHOM KUCNoThI (1:5) n nepemelunsaroT.

PacTBop, cogepxalumii 1 mr/cm® cepebpa: HaBecky cepebpa maccoit 100,0 mr pacteopsatoT 8 10 cm® pac-
TBOpa a30THOM kMucroThl (1:1) Npu HarpeBaHuu, 3aTeM Npubas AT 50 cM3 CONAHON KUCAOTLI U KUNATAT 40 No-
MHOro pacTBopeHusi ocagKa xrnopuaa cepebpa. PacTBop oxnaxgawT, NepeHocAT B MepHylo Konby
BMecTuMocTbio 100 cM3, AOBOAAT 40 MeTKU pacTBOPOM CONMSAHON KMcnoThl (1:1) U nepemelunBaloT.

PacTBopbl, coaepxaliue no 2 Mr/cM® nnaTtuHbl, CypbMbl, MbILLbSAKa, TENYPa U 0f0Ba: HABECKY KaXKA0ro
13 nepevncneHHbIX metannos maccoi 200,0 Mr pacTBOpPSIIOT B CMECKU a30THOW U CONAHOM KUCOT (1:3) npu Ha-
rpesaHun. PacTeop ynapusaioT Ao o6bema 2 — 3 cm3, npubaensiiot 20 cm pacTBopa CONAHOM KUCTOTHI (1:5),
NepeHocAaT B MepHyto komnby BMecTumocTbio 100 cm3, oBOAAT A0 MEeTKA 9TUM Xe PacTBOPOM KUCIOTHI U
nepeMeLLnBaroT.

PacTBopbl, cogepxaluue no 2 mr/cm? xenesa, meu, BACMyTa U HUKENS: HaBeCKy KaXaoro us nepeync-
neHHbIX MeTannos maccoi 200,0 mr pacteopsioT B 10 cm® asoTHoM kucnoTel (1:1) npu HarpeBaHuu. PacTeop
ynapusatoT Ao o6bema 2 — 3 cm3, npubasnsaoT 20 cm3 pacTBopa ConaHON KUCMoThl (1:5), NepeHocaT B Mep-
Hyto KonBy BMecTUMocTbio 100 cM3, AOBOASAT 0 METKU 3TUM e PaCTBOPOM KUCTIOThI U NepemeLLmnBaloT.

PacTBop, cogepxalumid 2 Mr/cM3 cBUHLA: HaBecKy cBUHLA Maccoit 200,0 mr pacTteopstoT B 10 cm? pac-
TBOpa a30THOW kucnoThl (1:1) npu HarpeBaHUU. PacTBop nepeHocaT B MepHyHo konby BMectuMocTbio 100 cm3,
OOBOAAT OO METKU BOAOW U NepeMeLlnBaloT.

PacTeop, cogepxalumia 2 mr/cM3 nannaaus: HaBecky nannaausa Maccoit 200,0 Mr pacteopsitoT B 20 cm®
a30THOM KMCNOThI NPU HarpeBaHuu. PacTeop ynapueatoT Ao obbema 2 — 3 cm3, npubasnsatoT 20 cM pacTBopa
COMSAHOM KUCTNOThI (1:5), NepeHoCcAT B MepHyIo Konby BMecTumMocTbio 100 cM3, AoBOAAT 10 METKM 3TUM Xe pac-
TBOPOM KMUCMOThI 1 MepeMeLlnBaloT.

PacTsopbl, cogepxalume no 2 mr/cM® anioMuHUs, KaaMus, Xpoma, MmapraHua, kobansTta, TutaHa U UuHKa:
HaBECKY Ka)aoro U3 nepedncneHHbIX MeTannos Maccoit 200,0 mr pacteopsioT B 10 cm3 pacTBopa consHon
kucnoTel (1:1) Npu HarpesaHUU. PacTBop NepeHocAT B MepHyto konby BMecTuMocTbio 100 cm3, ooBoaAT Ao
METKM pacTBOPOM CONSHOM KMCMOThI (1:5) U nepemelunBaloT.

PacTsop, cogepaiumin 2 mr/cm® marHus: Hasecky marHua maccoit 200,0 Mr pacteopsiioT B 10 cm? pac-
TBOPAa COMsAHOM KcnoThl (1:1). PacTBop nepeHocAT B MepHyto konby BMecTuMocTbto 100 cm3, AoBoaAT 40 MeT-
KN pacTBOPOM COJSISIHOWN KACMOTHI (1:5) U NepemMelunBaloT.
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PacTBop, copepatumii 1 Mr/cm3 KpeMHUA: HaBecky KpeMHua Maccoi 100,0 mr pacTeopsitoT B 20 cm3 pac-
TBOpa ruapokcuaa Kkanus koHueHTpauuein 500 r/am3 B TenoHOBOM CTakaHe, 3aKpbiTOM KPLILIKOR, NPY CUMb-
HOM HarpesaHuu. PacTBop nepeHocAT B MepHyto konby BMmecTuMocTbio 100 cm3, AoBOAAT OO0 MeTkM
pacTBOPOM rMapoKCcUaa Kanust KoHLeHTpauuein 5 r/am® u cpasy nepeHocaT B NONM3TUNEHOBYIO GaHKy.

PactBop, cogepxawmin 0,1 Mr/cm® ckaHaus: HaBecky ckaHaus Maccon 100,0 mr pactsopsioT B 10 cm3
pacTeopa consiHol KucnoThbl (1:1). PacTBop nepeHocsT B MepHyto konby BMecTumocTbio 1000 cm3, fosoasaT ao
METK/A BOAOW U NepemMeLumBaloT.

[onyckaeTca ncnonb3oBaHWe ApYrnx MeTOAUK NMPUroTOBEHUSI OCHOBHBIX PacTBOPOB, a Takke UCNOMb-
30BaHWe roTOBLIX CTAHAAPTHLIX U aTTECTOBaHHbLIX PACTBOPOB NPW YCNOBUW NOMYYEHUA NokasaTenen TOYHOC-
T, He YCTynarwLlmx ykazaHHbIM B Tabnuue 4.

6.4.2.1.2 TpuroTtoBrieHUe NPOMEXYTOUHBIX PACTBOPOB

[OTOBAT NPOMEXXYTOUHbIE PacTBOPbLI, cogepKalluue nnaTtuHy, nannagun, poavin, BUCMYT, MbILWbSAK, OS10-
BO, CBUHEL, CYpbMY, XPOM U TeNnyp.

Pacteop A: nuneTkoi oT6upatoT No 5 cM3 0CHOBHBIX pacTBOPOB NepevncrieHHbIX METaNoB U NoMewwatoT
B MepHyto konby BMecTMMocTbio 100 cm3. O6bem pacTBopa A0BOAAT A0 METKM PacTBOPOM COMSHOM KUCHO-
Tol (1:5) n nepemelunsatoT.

3HayeHWe MacCOBOW KOHLIEHTPaUUN KaXaoro U3 nepeyncneHHblX 35IeMeHTOB B pacTBOpe CoCTaBnsieT
100,0 mkr/cm3.

PacTeop B: nunetkoit ot6upatoT 10 cm® pactBopa A 1 nomewaoT B MepHyo konby BMeCTUMOCTbIO
100 cm3. O6bem pacTBopa AOBOAAT A0 MeTK/ PacTBOPOM COMAHON KUCMOTHI (1:5) M nepeMeLuMBaloT.

3HayeHWe MacCcOBOM KOHLEHTpaUMA KaXaoro U3 nepeyuncneHHbIX 3reMeHToB B pacTBOpe COCTaBnsieT
10,0 mkr/cms.

FOTOBAT MPOMEXYTOUHbIE PACTBOPLI, coaepalume antoMUHUIA, XXeneso, KagMuin, kobanbT, MarHuin, map-
raHel, Mmedb, HUKeMb, TUTAH 1 LIAHK.

PacTtBop A,: nuneTkoi oToMpatoT No 5 cM3 0CHOBHLIX PACTBOPOB arloMUHKS, Xernesa, kaamus, kobankTa,
MarHusl, MapraHia, Meau, HAKeNs, TUTaHa 1 LUMHKa 1M NoMeLLaloT B MepHyo konby BmecTuMocTbio 100 cm3.
O6bem pacTBopa 40BOAAT 40 METKM PacTBOPOM COMAHON KUCNOTHI (1:5) U nepemelunsaloT.

3HayeHWe MacCOBOM KOHLEHTpaUMU Kaxaoro U3 nepeyncneHHbIX 3rieMeHToB B pacTBOpe COCTaBnisieT
100,0 mkr/cm3.

PacTteop B,: nuneTkoit ot6upatoT 10 cm® pacTeopa A; U MOMELLAIOT B MEpHYIo KoNnby BMECTUMOCTbIO
100 cm3. O6beM pacTeopa ACBOAAT A0 METKA pacTBOPOM CONSIHOM KACNOTHI (1:5) U nepemelunBaloT.

3HayeHWe MacCOBOM KOHLEHTPaLUU KaXaoro U3 nepeyncrieHHbIX 3NeMeHToB B pacTBOpe cocTaBisieT
10,0 mKkr/cmS.

[OTOBAT NPOMEXYTOUHbIE PACTBOPLI, coAepXKaLlne KPeMHUA.

PacTteop A,: nuneTkol oTéupatoT 10 cM® OCHOBHOIO pacTBOpa KpeMHUA 1 NOMELLIAIOT B MEPHYHO KoMy BMec-
TumocTblo 100 cm3. O6bem pacTBopa AOBOAAT IO METKU BOAOMW U cpasy NepeHOCAT B NOMUATUNEHOBYIO BaHkKy.

3HaueHne MaccoBOI KOHLEHTPALMK KpeMHus B pacTBope cocTaenaeT 100,0 mkr/cms.

Pacteop B,: nuneTkoir ot6upatot 10 cm® pacTeopa A, U MOMELLAT B MEpHYI0 KOGy BMECTUMOCTbIO
100 cm3. O6bem pacTBopa A0BOAAT A0 METKU BOAOW U cpasy NepeHOCAT B NONUITUINEHOBYIO GaHky.

3HauyeHne MaccoBOI KOHLIEHTPALMK KpeMHUs1 B pacTeope cocTaensaeT 10,0 mkr/cm3,

FoOTOBAT NpOMeXXyTOuUHbIe pacTBOpPbI, codepXaluue cepebpo, nannagui, NatuHy, PoaviA.

PactBop A;: nuneTkoit oT6upaioT 10 cM3 ocHoBHOro pacTBopa cepebpa 1 no 5 cM3 0CHOBHBLIX PacTBOPOB
nannaaua, NNatuHbl 1 poans, NOMeLLaloT B MepHYto konby BmectumocTbto 100 cm3. O6beM pacTeopa AoBOAAT
A0 MeTKWU pacTBOPOM ConsHon kucnoThl (1:3) U nepemelLnBaloT.

3HayveHWe MaccoBOW KOHLEHTPaLMAU KaXaoro U3 nepeyncrieHHbIX 3NeMeHToB B pacTBOpe CocTaBisieT
100,0 mkr/cm3,

6.4.2.1.3 TpeboBaHWNA kK MAPKUPOBKE U YCITOBUSIM XPaHEHUs1 OCHOBHBIX U NMPOMEXYTOUYHbIX PacTBOpOB

Ha kon6ax n 6aHkax ¢ pacTBopaMu AOSKHbI ObITb HAKNEEHb! 3TUKETKN C YKazaHUeM MacCOBOW KOHLEH-
Tpauumn 3nemMeHTOB, NOrPELHOCTU ee YCTaHOBNEHUs U AaThbl NPUroTOBNEHUS pacTBopa.

PacTBopbl XpaHAT NpU KOMHATHON TeMnepaType B repMeTUYHO 3aKpbiThIX €MKOCTSAX U3 cTekna uunm
nnacruka.

PacTtBopbl, cogepalime KpeMHUI U MarHnii, XpaHsiT B repMeTUYHO 3aKpbIThIX EMKOCTAX U3 nracTuka.

OcHoBHble pacTBOpbI XpaHAT He 6onee 1 roaa.

MpomexxyTouHble pacTBOpbl XpaHAaT He Gonee 1 mecsiua MpPUM MaccoBOM KOHLEHTpaLMK 311eMeHToB
100 mkr/cm® 1 He Bonee 5 AHel NPU MaccoBoi KOHLEHTpaLMKn aneMeHToB 10 Mkr/cm®.
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JonyckaeTcsa ycTaHaBnMBaTb CPOKM FOAHOCTY pacTBOpoB B cooTBeTcTBUM ¢ FOCT 4212.

6.4.2.2 MoarotoBka nNpob kK aHanuay

6.4.2.2.1 MoaroTtoBka Npob K aHanuay Ans onpeaeneHus npumecein 6e3 otaenexHna sonoTa

OT npo6bl 30M10Ta 0TOMpatoT ABE HaBecku 3o510Ta Maccol no 0,5 r unu (Npu cogepxaHum npumecein He
Bonee 0,002 %) no 1,0 , KaXayto 13 KOTOPbIX MOMELLAIOT B CTEKIMOYITIEPOAHbIA TUreNb BMECTUMOCTbI0 50 cm3
(Mnn B TedbrNOHOBHLIN cTakaH BMecTUMOCTb0 50 — 100 cm3), npubasnsioT no 20 cm® conaHoin kucnoTel (1:1),
HaKpPbIBAOT APYrMM CTEKMOYrNepoAHbIM TUrMEM (YaLlUKON UK CTEKMOYrNMepoaHON KPLILLKOW) U KUNATAT B Teve-
Hue 5 — 10 MUH. PacTBOp CrMBaOT U NPOMbIBAIOT HaBECKy BOAOW 6 — 7 pa3 gekaHTauuen.

UunuHapom oo6aBnsioT B TUMM ¢ HaBeckamu o 10 cM® cBeXenpUroToBNEHHOW CMecU CONAHOMN U
as3oTHOM k1cnoT (3:1) U pacTBOpPsIOT Npy cnabom HarpeBaHuu B TedeHue 30 MuH. MNMocne nonHoro pacteope-
HUS HaBeckn Ao6aBnsoT 1 cM3 OCHOBHOIO pacTBopa ckaHaWa U uunuHapom 39 cm® Boawl. PacTBop nepeme-
LIMBAIOT.

MonyyeHHble pacTBOPbI UCMONbL3YIOT AN onpeaernieHua NpuMeceit, BKIodast KpeMHUA U cepebpo.

Ecnu He TpebyeTcs onpegeneHye KpeMHUS U MarHus, 4onyckaeTcs NPOBOAUTL onepauun B CTeKNAHHbIX
cTakaHax.

6.4.2.2.2 MoaroTtoBka nNpob kK aHanNu3y Ansa onpeaeneHns NnpuMecei nocre otaeneHua 3onoTa

OT npobbl 30n0Ta 0TOMpatoT ABe HaBecku maccoi no 0,5 unu 1,0 r 1 oumLaloT, Kak ykasaHo B 6.1.2.2. K
HaBecke maccoit 0,5 (1,0) r npuGasnstoT 15 — 20 cM® cBEXeNnpUroToBIEHHOW CMeCcU COMSIHON 1 a30THOM Kuc-
noT (3:1), cTakaH 3akpblBaOT KPLILLKON 1 pacTBOPSIIOT HAaBeCKY Npu HarpesaHu1 B TedeHue 30 MuH. OTkpbiBaoT
KPBILLKY 1 ynapusatoT pacTeop Ao o6bema 2 — 3 cm3. CTakaH CHUMAIOT ¢ NNUTBI, oXnaxaaloT, NpubasnsoT
10 cm3 pacTBopa COMsIHOM KUCMOThI (1:24), NnepeHOCAT B MepHyto konby BMecTUMocTbio 50 cM3, goBoasaT Ao
METKM TEM )Ke PacTBOPOM KUCMOTbI M NepeMeLLnBatoT (COOTHOLIEHWE COSSIHOM KUCTIOThI U BOAb! B NONYYEHHOM
pacTBope cooTBeTCcTBYET 1:7).

MonyyeHHbIA PacTBOP NMOMELLAIOT B CyXYio AeNMTenNbHYI0 BOPOHKY, npunueaioT 10 — 30 cm3 anbyTun-
kapbuTona n BCTPsIXMBAIOT B TeYeHNe o4HON MUHYTHI. [ocne paccnansaHus BoaHyto dasy crimsatoT B Apyryto
AeNnUTeNbHYH BOPOHKY, MpunuearT 5 — 10 cm® aubyTunkap6utona u nosTopaAoT onepauuio. Mocne paccnau-
BaHWA BOAHYIO pasy CMBALOT B CyXOii CTakaH BMecTUMOCTbto 50 cm3. MonyyeHHbI pacTBOp UCMONb3YoT ANA
onpeaeneHus NpMMecei, 3a UCKIoUeHNeM KpeMHUs U cepebpa.

OpaHoBpeMeHHo Yepes Bce CTaany NoAroTOBKU K aHanuay NpoBoASAT [Ba KOHTPOSbHLIX ONbITa Ha YACTOTY
peakTUBOB.

6.4.2.3 MpurotoBneHue rpagynpoBoYHbIX 0bpasuos (FO)

6.4.2.3.1 MNpagynposoyHble obpasLbl 4nA aHanuaa b6es otTaeneHus sonoTa

MpaayvposodHble oBpasLbl (6e3 30510Ta) — pacTBop, coaepKaLumi no 5,0 Mkr/cM3 anioMUHUA, BUCMYTA,
Xeneasa, kKagMus, kobanbTa, KpeMHUS, MarHus, MaprasLua, Meau, Mblllbsika, 0rioBa, CBMHLA, CYpbMbI, HUKeNs,
Tennypa, TuTaHa, xpoma 1 LuHka (PC5): nuneTkomn oT6upatoT no 5,0 cm3 pacTBopoB A, A,, A, 1 2 cM3 OCHOBHO-
ro pacTeopa ckaHaus, NoMeLLaloT B MepHyto konby BMecTMocTbio 100 cM2, ooBOAAT 4O METKN PACTBOPOM CO-
nsHon knenoTel (1:5) U nepemMelLnBaloT.

MpaayvpoBoudHbIe 06pasLbl (C BBEAEHEM 30510Ta) — pacTBOp, coaepXalmi no 5,0 mxr/cm® nannagusa,
nnaTuHbl, poaus n cepebpa (P3C5): HaBeckn 30M10Ta BLICOKON YACTOTHI Maccoi no 0,5 unu 1,0 r nomewaroT B
CTeKMoyrnepodHble cTakaHbl BMeCTUMOCTbIo 50 ¢M3, NoBepXHOCTb 30M10Ta ouMLiatoT no 6.1.2.2 1 pacTBOPSOT
301070 No 6.4.2.2.2. Mony4yeHHble pacTBOPLI NEPEHOCAT B MepHbIe Konbbl BMecTUMocTbio 50 cm3, nobasnatoT
5 cm® pacTBopa A, n 1 cM® OCHOBHOrO pacTBopa ckaHauWs, AOBOAAT [0 MEeTKM PacTBOPOM CONAHON
kucnoTbl (1:5) M nepemeLuvBatoT.

MpagyvposoyHble 06pasLbl — pacTeopbl 3oi107a (3[1A005 1 3[1A010), He cogepxalune onpeaensiemblX
3MNeMeHTOB: HABECKM 30510Ta BLICOKOW YUCTOTHI Maccor rno 0,5 nnn 1,0 r nroMeLLaloT B cTeKnoyrnepogHsle cta-
kaHbl BMecTUMOCTbio 50 cM®, NoBepXHOCTb 30510Ta ounLaroT no 6.1.2.2. K HaBecke Maccoii no 0,5 (1,0) r go-
BaensaoT 7 (10) cM® CBEXENpPUroTOBINEHHOW CMeCcU COMSAHOW U a3oTHOW KMcroT (3:1), cTakaH 3aKpblBatoT
KPbILLKOW 1 pacTBopstoT MeTann B TedeHne 30 MuH npu cnabom (50 °C — 70 °C) HarpeBaHuu. MNonyveHHble
PacTBOPELI NepeHoCcAT B MepHble konbbl BMecTUMocTbto 50 cm3, no6asnawT 1 cM3 0CHOBHOTO pacTBopa cKaH-
ansi, 0OBOAAT A0 MeTKM BoAdon U nepemelwmnsatot. Pacteopbl 3omnota 3JTA005 n 3J1A010 mncnonbayloT B
KavyecTBe HyreBbIX PpacTBOPOB.

MpagynpoBouHble obpasLbl XpaHaT He 6onee 30 aHel.

Ons nocTpoeHns rpagyvMpoBOYHbIX XapakTe pUCTUK Mpu NpoBeaeHUn aHanuaa 6es otaeneHns 3onora nc-
Monb3yoT rpagynpoBoYHble 0bpasLibl, ykasaHHble B Tabnuue 10. B kayecTBe HyneBoro pactsopa Ncnosb3yoT
pacTBOP COMsIHOW KUCNOThI, pasbasneHHon (1:5).
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Tabnuua 10— pagyvpoBodHble 06pa3ubl Ans aHanwaa 6ea oTaeneHus 3onota

Onpenensewti HuokHui FO Bepxuwii FO | OnPeACnAeMLI HuskHui TO BepxHuii O
AntomMuHniA 3JTA005/311A010 PC5 OnoBo 3J1A005/3J1A010 PC5
BuemyT 3JTA005/311A010 PC5 Mannagun 3JTA005/3J1A010 P3C5
XKeneso Hyneeon pacteop PC5 MnaTuHa 3J1A005/3J1A010 P3C5
Kagmuii 3JTA005/311A010 PC5 Poawni 3J1A005/3J1A010 P3C5
KoGanbT 3JTA005/311A010 PC5 CeuHel 3J1A005/31A010 PC5
KpemHui Hyneow pacteop PC5 Cepebpo HyneBoW pacTteBop P3C5
MarHwii 3/1A005/3J1A010 PC5 Cypbma 3/1A005/3J1A010 PC5
MapraHey, Hynesow pacteop PC5 Tennyp 3J1A005/3J1A010 PC5

6.4.2.3.2 MpagyvpoBoyHble 06pasLbl AN aHanuaa ¢ oTAeneHnem 3onoTa

PacTBopbl C MAacCoBOI KOHLLEHTpaLMel onpeaenseMblx 3/1IEMEHTOB, 3a UCKIlOYeHeM cepebpa u kpem-
Hus, 0; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0 mkr/cm3: nuneTkamu oTGHpatoT anuKBoTHbIe YacTu pacTeopoB A, A, unu b, b,
(tabnuua 11), nomeLwaroT B TedprIOHOBLIE CTakaHbl BMecTUMocTbo 50 — 100 cm3, npuGaensioT no 5 cm3 cmecu
COMNSIHON U a30THOM K1CMoT (3:1) M ynapusatoT Npu cnabom HarpeBaHun Ao o6bema 2 cM3. CTakaHbl CHUMAKT ¢
nnuTel, npubasnsaoT no 10 cM® pacTBopa ConsHOM KUCNOThI (1:24), NomewwarT B MepHble konbel BMECTUMOC-
Thto 25 cM3, 10BOAAT 10 METKM TEM XKe PacTBOPOM KUCTIOThI U NepeMeLumBatoT. PacTBopbl MoMeLLaioT B CyXyto
JenuTerbHYo BOPOHKY, MpunueatoT no 15 cm® anbyTunkapGuTona v BCTPAXUBAIOT B TeHeHUe 0aHOW MUHYTHI.
Mocne paccnaneaHys BoAHY hasy CrmBatoT B APYryo AeNUTeNbHY0 BOPOHKY, npunueatoT 5 — 10 cm? auby-
TUNKkapéutona W MoBTOpAOT onepauuto. ocne paccnavBaHus BoAHyw ¢asy cnueaioT B TedoHOBbIE
CTakaHbl U 3aKpbIBaOT KPbILLIKAMW.

MpaaynpoBoYHblE 06pasLibl FOTOBST B A€Hb NCMOMb30BaHUSA U XpaHsT He 6onee ABYX AHEN.

[na nocTpoeHus rpagynpoBOYHBIX XapaKTepUCTUK MpU NPOBEAEHNM aHanuaa ¢ oTAeNleHneM 3010Ta Uc-
Monb3yHT rpadynMpoBoyHble 06pasLbl, ykasaHHble B Tabnuue 11.

Ta6nuua 11 —TpagympoBodHbie 06pasLbl ANsi aHanusa ¢ oTAeneHnem 3onoTa

0O6o3HaueHne O6o3HaveHe BBOOMMBIX O6bem Kaxaoro BBOANUMOro SHa\eHue MaccoBoi
rpagyvpoBoyHoro obpasua pacTBOpPOB pacTsopa, ctMm KOHueHTp?AL:'x;':;gemeHTOB’
PC-1 B, b4 0,5 0,2
PC-2 b, b4 1,25 0,5
PC-3 B, b4 2,5 1,0
PC-4 B, b4 5,0 2,0
PC-5 A A 1,25 5,0
PC-6 A, Aq 2,5 10,0

6.4.2.4 CnekTpomMeTp roTOBSAIT K paboTe cornacHo akcniyaTaunoHHbIM AOKYMEHTaM K Npubopy.

6.4.3 MNpoBegeHne aHanusa

BeoasaT B NporpaMmMy CnekTpomeTpa AMHbI BOMH aHanUTUYe CKUX NIMHNIA 1 koppekummn poHa. NamepeHns
Ha4MHalT He MeHee YeM yepes 30 MUH nocne NogXkura nnasmel And cTabunusasum ycnosui uamepeHus. Bpe-
M1 npeablHTerpupoBaHns — 30 ¢, BpeMsl MHTerpupoBaHus — He MeHee 5 .

MocneaoBaTenbHO BBOANAT B NasMy rpagyupoBoYHble 0bpasLibl U U3MepsItoT MHTEHCUBHOCTU aHanuTu-
YecKUX NUHUIA onpeaensieMblX 3M1IEMEHTOB 3a BblYeTOM (boHa (MHTEHCUBHOCTU U3MyYeHUs crekTpa psaom ¢
aHanUTUYEecKon NUHUEN onpeaenseMoro anemMeHTa). [Ans Kaxxaoro pactesopa BhINOMHAOT TPU USMEPEHNUs
BbIMUCNAIT cpefHee 3HadeHune. padyMpoBOYHbIE XapaKTepUCTUKM NONyYaloT B KoopAauHaTax: cpegHee 3Ha-
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yeHWe WHTEHCUBHOCTU aHanUTUYECKUX NUHWA OnpeaensieMbiX 3NeMeHTOB 3a BblMeToM (hoHa — MaccoBasi
KOHLeHTpaLusi ariemeHTa B obpasLe ANs rpagyvpoBKu.

3aTeMm B nnasmy BBOAAT pacTBOPbLl KOHTPOMLHOIO OMbITa M @aHanU3npyeMbIX Npod 1 N3MepPAT UHTEHCUB-
HOCTUW aHanUTUYECKUX NUHUIA onpedensieMblX 311IeMeHTOB (3a BblueToM dhoHa). [1ns kaxaoro pactsopa BbIMosi-
HAT TP M3MepeHns. C NOMOLLbIO rpadyMpPOBOYHON XapakTEPUCTUKA HaxodaT pesynbTaThl NapanienbHbIX
onpeaeneHuin 1 BLIMUCASAOT cpefHee 3HauyeHue — pesyrbTaTt aHanmsa — MacCoBYIO KOHLEHTpaLIo 3rieMeH-
Ta B pacTBOpe aHanmampyemoli npobbl U B pacTBOPE KOHTPOMBLHOMO OnbITa.

Mpu npoBedeHUM aHanusa 6e3 oTAeNeHWs 30M0Ta UCNOMb3YIOT MUHUN CKaHANA KaK FIMHUN CPaBHEHUS.

OnvHel BOMH aHanuMTuyecknx NMMHUA, pekomeHayeMble AN BbINONHEHWUS aHannsa, npusegeHsl B Tabnu-
ue 12.

Tabdbnuuya 12— OnNuHbl BONH aHanWTUYECKUX NUHUIA
B HaHomeTpax

Onpepensiemblii 3neMeHT OnvHa BonHbI Onpepenaembivi 3nemeHT [OnuvHa BonHbI

AnOMUHWIA 396,152 Mannagwn 340,458
Buemyt 223,061 MnatuHa 214,423
XKeneso 259,940 Poann 343,489
Kaamui 226,502 CeuHey 220,353
Ko6anbT 228,616 Cepebpo 328,068
KpemHuit 251,612 Cypbma 217,581
Marxun 279,553 Tennyp 214,275
MapraHney 257,610 TuTaH 337,280
Megb 324,754 Xpom 337,280
MbiWbsAK 189,042 Linnk 205,584
Hukenb 221,647 Crangun® 213,856
OnoBso 189,989 CkaHgnin** 255,237

* McnonbaytoT Kak fMHUI0 CpaBHEHWS MNPy NpoBegeHW aHanuaa 6e3 otaenexuns sonota ans As, Bi, Cd, Co, Cr, Fe,
Mn, Ni, Pb, Pt, Sb, Si, Sn, Te, Zn.
- ** /lenonb3yloT Kak NMMHWIO CPaBHEeHUs NpY NpoBeAeHUn aHanu3aa 6e3 otaenenus sonota ans Mg, Cu, Ag, Pd, Rh, Al,

HonyckaeTca Ucnonb3oBaHne Apyrux NUHUA U APYTMX 3NEMEHTOB CPaBHEHWUA NPU YCNOBUW NOMYYEHUS
nokasaTtenei TO4HOCTU, He YCTYNalLWmMX ykasaHHbIM B Tabnuue 4.

6.4.4 O6paboTka pe3ynbTaToB aHanU3a

MaccoByto gonto onpegensieMoro anemenTa X, % BblYMCNsAIOT Mo hopmyne

x="10*, (9)
M

rge C — maccoBas KOHUEHTpauua onpeagensaemMoro arneMeHTa B aHanusumpyemom pacrteope, MKI'/CMS;
Cc= Crp - CK.O’

rae C,, — 3HaueHne MaccoBoi KOHLIEHTPALIAM OTPe/IeNIieMOro 3ieMeHTa B aHanM3MpyeMoM pacTeope, Nony-
YeHHOE MO rPaAyUPOBOYHON XapaKTEPUCTUKE, MKT/CM®;
Cro — CPeAHee 3HaueH1e MacCoBON KOHLEHTPALMM onpeensieMoro aieMeHTa B pacTBOPE KOHTPONBLHOMO
onbITa, MKr/cm®,;
V — 06bem aHanuaupyemoro pactsopa npo6bl, cM3;
M — macca Hasecku Npobbl, .
3a pesynbTaT aHanuU3a NPUHUMAIOT cpeHeapudMeTMYeckoe 3HaueHne BYX (YeThipex) pesynbTaTos
napannensHbIX onpeaeneHuil NPy YCrnoBUM BbINONHEHUs TpeGoBaHuii pasaena 4.

23



rocT P 53372—2009

6.5 MeTog aTOMHO-3MUCCUOHHOIO aHanu3a ¢ UHAYKTUBHO CBA3aHHOMW NNa3sMoi U UCKPOBLIM

oT6opom npo6bl (MckpoBOW abnAuuen)

MeTog 3akntouaeTcst B pacnbleHnn aHanM3anpyemoro Mmatepuana npu Bo3geicTBUN BbICOKOBONbTHOMO
NCKPOBOro paspsiga Ha MOBEPXHOCTHLIA Crioi obpasua B aproHOBOW cpeae U U3MepeH MHTEHCUBHOCTU aHa-
NUTUYECKMX CNEeKTpanbHbIX NIMHWA 3N1EMEHTOB NPU BO3BYKAEHUM aTOMOB NOMYYEHHOTO aspo30ris B UHAYKTUB-
HO CBAI3aHHOM Nnasme.

CB$I3b MHTEHCUBHOCTU MTIMHUM C coaepXaHuem arieMeHTa B Npobe yCTaHaBMUBaloT € MOMOLLLIO rpagyv-
POBOYHOW XapaKTepUCTUKN.

MeToa no3sonseT onpeAensiTe cogepXaHnsa npuMecei B gnanasoHax, npuseaeHHbIX B Tabnuue 2, ¢ no-
KasaTensamu TOYHOCTU MeToAa aHanunsa, npMeeaeHHbIMKU B Tabnuue 5.

6.5.1 CpepcTBa M3MepeHUin, BCNoMorarternbHble YCTPONCTBA, MaTepuarnbl U peakTUBbI

CnekTpomMeTp aTOMHO-3MUCCUOHHBIN C MHAYKTUBHO CBSI3aHHOWM NNa3Moi U KaMepoi UCKpoBoro oTéopa
npo6 (Mckposoi abnsaunn), obecneynsaroLLnin BO3SMOXHOCTb NPpoBeAeHUs1 KoppeKLum choHa n HopMUpPoBaHUSA
aHanUTUYECKUX CUrHaMoB.

Kucnota consiHas no FOCT 14261, pastasneHHas 1:1.

CnupT aTunosbln pekTudukosaHHbin no MCOCT 18300.

AproH rasoobpasHblii no FOCT 10157.

Bopga guctunnuposarHas no FOCT 6709.

Bywmara HaxpgayHasa Ne 4.

Bymara counbTpoBanbHas unu TkaHb Trna 6a3u.

CraHgapTHble 06pasubl coctasa adpdrHMPOBaAHHOMO 3010Ta B NfACTUHAX.

[onyckaeTtca npumeHeHne apyriux obopyaoBaHus, MaTepuasnioB U peakTUBOB MpU YCIOBUM MOJyYeHUa
nokasaTtenieil TOYHOCTW, He YCTyMawLWmX ykazaHHbIM B Tabnuue 5.

6.5.2 MoparoToBka K aHanuay

6.5.2.1 Mpobbl NocTynaT Ha aHanus B BMAE MITACTUH UM CIIMTKOB NPOU3BONbHON hopMbl U Macchl,
MMEIoLLIMX MOCKYI0 MOBEPXHOCTL Niowaabto He MeHee 15 x 15 MM 1 TonwuHon He MeHee 0,5 MMm. [lonycTu-
Mble pa3Mepbl 06pas3LoB onpeaenstoTcA BMECTVMOCTBIO KaMepbl UCKPOBOro oTbopa npodkl (abnauuu).

6.5.2.2 Tnockyto NOBEPXHOCTb CTaHAAPTHLIX U aHaNM3upyeMbix 06pa3sLIoB oUULLIALOT HaXaavHol Gyma-
rou, 3aTem NPoMbIBaIOT PacTBOPOM consiHon kKucrnoThl (1:1), 3 — 5 pas Boaon 1 NpoTUpaloT Hacyxo unbTpo-
BarnbHOW ByMaroi nnm TkaHbio. AHanusnpyemMasi NOBEepXHOCTb A0IDKHA NpeAcTaBnsTb coboit nnockocTs 6es
BMONMBIX PAKOBUH 1 LUNAKOBLIX BKIOYEHWHA.

6.5.2.3 lMogroToBka k paboTe U BKIIOYEHUE CMEKTPoMeTpa — Mo 3KCNyaTauMoHHBIM AOKYMEHTaM K
npubopy.

LNnHBI BOMH aHanMTUYECKUX NIMHUIA onpegensieMblX 3NeMeHTOB YCTaHaBIMBalOT B COOTBETCTBUM C Tab-
nuuen 13. JonyckaeTca Ucnonb3oBaHUe Apyrux AnvH BOMH NMpK YCIOBUK NONyYeHUst nokasaTenen ToMHOCTH,
He ycTynatLlmx ykasaHHbIM B Tabnuue 5.

Taotnwuua 13— [JnvHbl BONH aHANUTUYECKNX JIMHUNA
B HaHomMeTpax

Onpepensembiii aneMeHT [AnvHa BonHbI Onpepensiemblii anemMeHT AnuHa BoNHbI
Bucmyt 223,061 Mannaguin 340,458
Xeneso 259,940 MnatuHa 203,646
KpemHuii 251,612 Poaun 343,489
Martuii 279,553 CsuHel, 220,353
Mapraneuy 259,373 Cepebpo 328,068
Meab 324,754 CypbMma 206,838
Mbiwbsk 189,042 TutaH 334,994
Hukeno 231,604 Xpom 276,654
Onoso 189,989 LinHk 205,584
301070 (BHYTPEHHUI CTaHAApT) 201,00
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MamepeHust HaunHatoT He MeHee YeM Yepes 30 MUH nochne Nokura nnasmbl 4na ctabunusaumum ycnosui
N3MepeHus.

6.5.3 MNMpoBeneHue aHanusa

6.5.3.1 MNpagyvpoBka cnekTpomeTpa

B pepxatenb kamepbl UCkpoBOro oTbopa Npob nocnegoBaTenbHO NoMeLaloT CTaHAapTHEIe obpasLpbl
acdprHMpOBaHHOrO 30M10Ta U NoABEPraloT BO3AEUCTBUIO UCKPOBOTO paspsaaa.

MpoBOAAT M3MepeHUss METOAOM BHYTPEHHero ctaHaapTa ¢ koppekuuein doHa. B kauecTBe onopHoro cur-
Hara 1Ucnonb3yoT MUHMIO BHYTpeHHero ctaHaapTa Au /— 201,00 HM. Koppekuuto doboHa NpoBoAAT NyTeM BbiYU-
TaHWA curHana oHa (MHTEHCUBHOCTW U3MyYeHUst cnekTpa PsiAoM C aHanuUTUYECKON NHWeRn onpeaensaemoro
3MeMeHTa) U3 CYMMapHOro aHanMTUYeCKoro curHana Ha AnnHe BOSHbI OfpeaensieMoro anemMeHTa.

N3mepeHus kaxgoro obpaslia NpoBoAsaT B ABYX pasnUYHbIX TOUKaX NoBEpPXHOCTU obpasua ¢ npeasapu-
TerbHbIM 0BbICKPUBAHNEM B KaXXOOW TOUKE.

Bpems obbickpuBaHust — He MeHee 30 c. B kaxaoi Touke npoBoasT 3 — 4 napannenbHbIX M3MepeHns
(BpemMs UHTerpupoBaHus Ans Kaxgoro usmepeHns — He meHee 10 ¢) 1 BBIMUCTIAIOT cpeaHee 3Ha4eHue.

I"paayMpoBOYHYIO 3aBMCMMOCTb MOJTyYaloT B koopanHatax: X — L/1, , rae X — mMaccosas Aona anemeH-
T8, %; I, — VHTEHCMBHOCTb CUrHana Ha fMMHAU onNpeaensiemMoro afeMeHTa 3a BbleToM oHa; I, , — UHTEeH-
CMBHOCTb curHana Ha nuHum Aul 201,00 HM 3a BbiveToM doHa; I, /1, , — oTHoCUTENbHasA NHTEHCUBHOCTL
aHanmMTUYeCcKoro curHana onpegensiemMmoro afemMeHTa.

6.5.3.2 BbinonHeHve aHanusa

B Aepxartenb UCKPOBOW kamepbl MocregoBaTensHO noMelaoT npobbl adpduHupoBaHHoro 3onota u
nogsepratoT BO3AENCTBUI0 UCKPOBOro paspsaaa.

MposoaaT uamepeHust no 6.5.3.1. C NomMoLLbio rPagyMpoOBOYHONA XapaKTEPUCTUKA HaXoOAaT MacCoBYHO
oo onpeaensemoro anemeHTa B obpasue. MonyyaioT ABa pesynbTaTta napanienbHbiX onpeaeneHnin B AByX
pasnuYHbIX TOYKaxX MoBepxHoCTM obpasLa. PesynbTatbl onpegeneHns cogepXaHus anemMeHToB Nony4atoT as-
TOMaTN4EeCKN.

6.5.4 O6paboTka pe3ynbLTaToB

3a pesynbTaT aHanMsa NpuHUMaloT cpeHeapudMeTUYecKkoe 3HavyeHue AByX (YeTblpex) pesynbTaTos
napannenbHbIX onpeaeneHUin Npu ycnosuum BeinonHeHus TpebosaHuin pasgena 4.

7 Metoa aToMHO-a6COPOLMOHHOrO aHanM3a

MeTog 0CHOBaH Ha ucnapeHn1 1 aToM1Msaunn pacTeopa npobbl B NiiaMeHu ra3oBo roperku unv B rpacu-
TOBOM atomusaTope (KioBeTe), USMEPEHUN aTOMHOTO MOrMoLUEHUS aHanMTUYeCcKnX (Pe3oHaHCHBIX) cnekTpasb-
HbIX MTMHWIA onpeaensemMblX 3N1eMeHTOB 1 nocrneaytollem onpeaeneHun cogepXaHns sremMeHToB-Npumecen no
rpadyvpoBOYHBIM XapakTepucTukaM. MeToq nossonsieT onpedensiTb cogepXxaHue npumecei B AnanasoHax,
NpuBedeHHbIX B Tabnuue 2, ¢ nokasatensiMum TOYHOCTU, NpUBeaeHHbIMU B Tabnuue 6.

7.1 CpeacrTBa UsMepeHUn, BcriomMmoratenbHble YCTPOMCTBA, MaTepuarnbl U peakTUBbI

CnekTpomeTp Ana aToMHO-abcopOLMOHHOIO aHanu1sa ¢ NaMmeHHbIM U rpacdUToBLIM aToMU3aTopamu.

ITamnbl cnekTpanbHble ¢ MNoMblM KaToAoM A4 onpeaensieMblX 31eMeHToB v 6e3sneKkTpoaHble raso-
paspsigHble Namnbl 4Ns onpeaeneHnsl BUCMyTa, CYpbMbl, ONoBa, MblLUbsKa 1 Tennypa.

Mponar-6yTaH B 6annoHax TexHudeckuia no FOCT 20448.

AueTuneH pacTBOpeHHEI 1 razoobpasHblii no FTOCT 5457.

AproH rasoobpasHbiii no FOCT 10157.

Beckl nabopatopHble no FTOCT 24104 ¢ npegenom AomnyckaeMoi NorpeLHocT 04HOKpaTHOro B3BELU-
BaHWA He Bonee + 0,0002 r.

MnuTa snekTpuyeckas ¢ 3akpbITOA cnuparnbto.

Meub MydensHasn ¢ TemnepaTypon Harpesa Ao 1000 °C.

Wkad cywmnbHeln ¢ TemnepaTypoi Harpesa o 150 °C.

Munetkn 1-1-1-1; 1-1-1-2; 1-1-1-5; 1-1-1-10 no FOCT 29227.

Kon6bl MepHble 1-25-2; 1-50-2; 1-100-2 1 2-25-2; 2-50-2; 2-100-2; 2-1000-2 no FOCT 1770.

MeH3ypku BMecTumMocTbio 50, 100, 250 1 1000 cm3 no FOCT 1770.

CTakaHbl cTekngaHHble BMecTumocTbio 50, 100 1 250 cm3 no TOCT 25336.

BopoHku cteknsHHble B-56-80 XC no MOCT 25336.

BopoHKu cTeknsHHbIe AenuTenbHble BMecTuMocTbio 100 1 500 cm3 o FOCT 25336.

CrakaHbl Te(hTIOHOBbIE C KPbILLIKAMU BMeCTUMOCTLI0 50, 100 cm3,
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BaHk1 nonuaTUneHoBble BMecTuMocTbio 100 cvd .

Crekna yacoBble.

Crynka araToBasi.

PunbTpbl BymMaxHble 06e330MeHHbIE «CUHAS NEHTa» U «Genaa neHTax no [4].

CnnpT aTnnoBbln pektudukosaHHeIn no FTOCT 18300.

Kucnota asotHasi oc. 4. no FTOCT 11125 u pasbaeneHHas 1:1.

Kucnota consiHas oc. 4. no FOCT 14261 n pasbaeneHHas 1:1, 1:3, 1:5, 1:7, 1:24.

Kucriota cepHas oc. 4. no FTOCT 14262 n pa3basneHHas 1:9.

Buc(2-6yTokenatunosslin) acpup (anbyTtunkapbuton) no [7].

OunByTtnnkap6uTton, HacklLWEHHbIN XNOpUCTLEIM BogopoaoM: 200 cm3 anbyTunkapbutona nomMeluaioT B Ae-
NUTeNbHY0 BOPOHKY BMecTUMocTbio 500 cm3, npunueatoT 100 cm3 pacTBopa ConsAHoM KUCNOThI (1:7) U BCTPSAXU-
BaloT B TeyeHWe 3 MuH. Mocne paccnauBaHus BogHyto dasy cnuealoT, B AeNUTENbHYH BOPOHKY BHOBb
npunueatoT 100 cm3 pacTBopa consHom kucnoThi (1:7) M NOBTOPSAIOT onepaumio HackileHua aubyTunkap6utona.

KvcnoTa BuHHas no FOCT 5817, pacTBop ¢ MaccoBou KoHLUeHTpaumen 10 r/am3 .

Boga anctunnuposarHas no MOCT 6709.

Boga 6uauctunnuposaHHas no [8].

Twrnu kopyHaoBele no [9].

Kaamwnin cepHokucnblin no FOCT 4456.

BydepHblit pacTBop CepHOKUCIONo KaMUs C MacCoBOI KOHLEHTpauuein kagmua 5 mr/cm3: Haeecky cep-
HOKMCIIOro Kaamust maccol 11,4 r noMelLaoT B MepHyto konby BmectumocTbio 1000 cm3, npubasnsioT 500 cmd
BOAbI, NEpPEMELLMBAlOT 40 pacTBOPEHUS COMU, JOBOASAT A0 METKU BOAOW U CHOBa NEPEMELLUBAIOT.

JTanTan xnopuctbiia no [10].

BydepHbIt pacTBOP C MaccoBOW KOHLIEHTpaLMei Xnopuctoro naHtada 10 mr/cm3: HaBecky XnOpUCTOro
naHTaHa Maccoi 10,0 r nomeLlLatoT B MepHyto kofiby BMecTuMocTbio 1000 cm3, npubasnatoT 500 cm3 Boawl, ne-
peMeLlBaloT 40 PacTBOPEHMUS COMN, 4OBOASAT A0 METKUM BOOOW N CHOBa NepeMeLunBaloT.

Huobunsa natmnokucet no NOCT 23620.

BopgHasi cycneHana naTUOKUCK HUOBUS C MaccoBbIM COOTHOLEHUEM 1:5: K HaBecke NATUOKUCU HUOGUA
maccolt 4,0 r npubaensaT 20 cm3 BoAbl 1 NEpEMELIMBAKOT 40 COCTOAHUA CYCNEH3UN.

Hwukenb aszoTHokucnbln no FTOCT 4055.

Pactsop asoTHOKMCIIOTO HUKENs (MOAMMDUKATOP MaTpuubl) C MacCOBOW KOHLEHTpauuen Hukens
200 Mmkr/cm3: HaBecKy asoTHOKMCIoro Hukens maccoi 0,099 r nomewlailoT B MepHyto konby BMECTUMOCTbIO
100 cm3, npmbBaensaoT 50 cm3 Boabl, NepemMeLlnBaloT 40 PacTBOPEHUS COMKU, A0BOAAT A0 METKN BOAOW U CHoBa
nepemeLlnBaroT.

Hatpuin Bonbdpamosokmcnelin no FTOCT 18289.

PacTBop BOMbPaMOBOKICIIOrO HaTPUA C MacCOBOW KOHLeHTpauuel Bonbdpama 5 mr/cm3: HaBecky
BONbpamMoBOKICIOro HaTpus Maccor 0,8 r nomellatoT B MepHyto konby BMecTumMocTbio 100 cm3, npubasns-
toT 50 cM? BoAbl, NepeMeLIMBatoT 40 PacTBOPEHNUS COMN, AOBOASAT A0 METKVA BOAOW U CHOBa NepemMeLuMBatoT.

LinpkoHus asyokuck no FTOCT 21907.

BoaHas cycneHsus okcrnaa LMPKOHUS C MacCoBbIM COOTHOLEHMeM 1:5: K HaBecke okeuaa LMPKOHNA Mac-
coih 4,0 r npubasnatoT 20 cM® BoAbI M NepeMellMBatoT 40 COCTOAHNUSA CYCMeH3um.

Bapus nepekuck oc. 4. no [5].

Kanusi ruapoxkena no FOCT 24363 1 pacTBop ¢ Maccosom koHueHTpauuen 200 r/ams.

3onoTo no FOCT 6835 unnu TOCT 28058.

Cepebpo no FOCT 6836 nnu MOCT 28595.

MnatunHa no FTOCT P 52245.

Mannagun no FOCT P 52244.

Poawnin B nopowke no FTOCT 12342,

Megb no FTOCT 859.

YKeneso kapboHnnbHoe pagunoTexHmdeckoe no FOCT 13610.

CsuHel, Bblcokol YnctoThl no FOCT 22861unun FOCT 3778.

LuHk no FTOCT 3640.

Hukenb no FTOCT 849.

Onogo no MOCT 860.

Cypbma no MOCT 1089.

KpemHuiA moHokpucTannuyeckni B cnutkax no FOCT 19658.
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AntomuHuin no FTOCT 11069.

MarHuin no FOCT 804.

BuemyT no TOCT 10928.

MapraHeL, meTannu4eckuin no FOCT 6008.

Xpom no MOCT 5905.

MbIWbSAK MeTanMyeckuin oc. 4. no [6].

Tennyp no FOCT 17614.

Kagmuia no TOCT 1467.

Ko6anbT no FOCT 123.

TuTaH rybuateiin no FOCT 17746.

CraHgapTHble 06pasubl cocTaBa addUHUpOBaHHOrO 30510Ta.

YUuncToTa ncnonb3yeMblx MeTansoB 1 peaktTueoB — He MeHee 99,9 %, ecnu He ykasaHo UHaue.

JonyckaeTcs npuMeHeHWe Apyrux cpeacTs U3MEepEeHUin, BCnoMoraTenbHbIX YCTPOUCTB, MaTepuanos 1
peaKkTMBOB NPU YCrOBUM NOMYYEHUA NokasaTenein TOYHOCTU, He yCTynaloLMX ykasaHHbIM B Tabnuue 6.

7.2 MoAaroToBKa K aHanU3y

7.2.1 MpurotoBneHue pacTBOpPoOB

7.2.1.1 MpurotoBneHne OCHOBHLIX PACTBOPOB

PacTBop ¢ MaccoBoit KOHUEeHTpaumein poaus 2 Mr/cm3: HaBecky poans Maccoit 200,0 Mr TwaTenbHO ne-
PEeMeLLNBaOT C 5-KpaTHbIM KONMMYECTBOM Nepekucy 6apus, nepeTupaloT B araToBOW CTyMKe, NEPEHOCHT B KO-
PYHAOBBIA TUrenb 1 crekawT B TedeHue 2 — 3 4 npu Temnepatype 800 °C — 900 °C (Turenb cTaBAT B
XonogHeli Mydens). Cnek oxnaxaaloT A0 KOMHAaTHOW TemnepaTypbl, NEPeHOCAT B CTakaH BMECTUMOCTbLIO
250 cm3, cMaunBaloT BOAOK M pacTBOPSAIOT B pacTBOpe CoNAHOM KMCnoThl (1:1) 4o nonHoro pacteopeHus. Ecnu
nocre pacTBOPEHWs crieka B pacTBOPE CONAHOM KUCMOTLI OCTaeTca 0cafokK, cnekaHue U pacTBopeHue noBTo-
psitoT. MonydyeHHbIN pacTeop pasbasnsatoT Bogom Ao o6bema 50 cm® 1 ocaxaatoT cynboat 6apusa gobasneHu-
eM pacTBopa CepHoi kncnoThl (1:9) nopunammn Npu NOCTOAHHOM NepeMelunsaHun. Pacteop HarpesaloT Ao
TemnepaTypbl 60 °C — 70 °C. Yepes 2 — 3 4 NnpoBepsAOT NOMHOTY ocaxaeHuA cynbdarta 6apus n otunbTpo-
BbIBAIOT Yepes unbTp «CUHAA NeHTa» Unu 4BoMHON hunbTp «6enas neHTa» B MEPHYIO KONBGY BMECTUMOCTbIO
100 cm3. Ocapok Ha pubTpe NPOMbIBaOT 4 — 5 pas ropsAYnM pacTBOPOM COSISIHOM KUChoThl (1:5), a 3atem
5 — 6 pa3s ropsiueit Bogon. PacTsop AoBOOAT 40 METKM pacTBOPOM COMSIHOW KUCNOThI (1:5) M nepemMewnsaloT.

PacTBop ¢ MaccoBoit koHLeHTpaumel cepebpa 1 mr/cm3: HaBecky cepebpa maccoit 100,0 Mr pacTsopsatoT
B 5 — 10 cm® pacTBopa a30THOM KUCMOThI (1:1) Npy HarpeBaHUK, 3aTeM npubasnaioT 50 cM3 CoNAHOM KUCNOTI
N KUNATAT A0 NOMHOro pacTBOPeHUs ocadka xfopuaa cepebpa. PacTBop oxnaxaaloT, MepeHOCAT B MEPHYIo
kon6y BMecTMMocTbto 100 cm® , JOBOAAT 4O METKU PAacTBOPOM COMSAHOM KUCTOTHI (1:1) M NepemMelunBaroT.

PacTBopbl ¢ MaccoBOW KOHUEHTpaLMen nnaTuHbl, nannagvsi, CypbMbl, Mblllibsika, Teypa, kagamusi 1
onoBa 2 Mr/cmM3 kaxapblii: HaBecKy Kaxkaoro M3 nepedncrieHHbIX meTtannos maccoi 200,0 Mr pacTeopsloT B
30 — 50 cm® cmecu consHoM U asoTHoi kucnoT (3:1) npu HarpesaHuu. PacTBop ynapusakT go o6bema
2 — 3 cm3, npubasnstoT 20 cm3 pacTBopa ConsAHOM KUCNoThl (1:5), NepeHoCST B MepHYI0 Konby BMECTUMOCTbLIO
100 cm3, goBOOAT 40 METKM 3TUM Xe PacTBOPOM KUCTIOThI U NepeMeLLnBatoT.

PacTBopbl C MaccoBOW KOHLEHTpaLuel xenesa, Meau, kobansTa, MapraHua, BUcMyTa 1 Hukens 2 mr/cm®
KaXKObIA: HaBeCKyY KaXaoro 13 nepedncrieHHbIx Metannos maccoit 200,0 Mr pacTeopsitoT 8 10 cm3 a30THOM Knc-
noTel (1:1) Npu HarpeeaHuK. PacTsop ynapuealoT Ao o6bema 2 — 3 cm3, npubaensiot 20 cm® pacteopa cons-
HOM KucnoThl (1:5), NepeHocAT B MepHyto konby BmecTumocTbio 100 cm® , AOBOAAT A0 METKA 3TUM e
PacTBOPOM KUCIOTHI U NMEPEMELLNBAIOT.

PacTBop ¢ MaccoBoi1 KoHLeHTpaLMei cBuHLa 2 Mr/cM3: HaBecky cBuHLa Maccol 200,0 Mr pacTBopstoT B
10 cm® pactBopa a30THOM KMCNOThI (1:1) Npu HarpeBaHUW. PacTBop NepeHOCHT B MepHyto KonBy BMecTUMOC-
Thto 100 cM3, 4OBOAAT A0 METKM BOAOW 1 NepeMelLnBaioT.

PacTBopbl C MaccoBoi KOHLEHTpaLumel anioMUHIS, XpoMa 1 LiMHKa 2 Mr/cM3 KaxabliA: HaBeCKy Kakaoro
13 NepeyncreHHbIX MeTannos maccolt 200,0 Mr pacTBopsitoT B 10 cMm3 pacTBopa ConsiHOM KucnoThl (1:1) npu
HarpeeaHuu. PacTBop NepeHocAT B MepHyto konby BMecTuMocTeio 100 cm3, oBOOAT 40 METKM pacTBOPOM CO-
nsiHoM kucnoTel (1:5) 1 nepemMelnBatoT.

PacTBop ¢ MaccoBoii KOHLeHTpauueid TuTaHa 2 Mr/cm®: HaBecky TUTaHa Maccoit 200,0 Mr pacTBopslOT B
20 cm® pacTeBopa conaHon KUCMoThl (1:1) MPU CUNbHOM HarpeBaHWW B cTakaHe, 3aKpbiTOM YacoBbLIM CTEKIIOM.
PacTeop consHoi KucnoTel npuGasnaoT nopunamm no 5 cM3 4o nonHoro pactesopeHusl TutaHa. PacTeop nepe-
HOCSIT B MepHylo konby BmecTumocTbio 100 cm3, 4OBOAAT 40 METKM PacTBOPOM COMsIHOW KucroTel (1:5) u
nepemeLLnBaroT.
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PacTBOp ¢ MACCOBOI KOHLEHTpaLuen Martusa 2 mr/cm®: HaBecky MarHust maccoii 200,0 Mr pacTBOpAIOT B
10 cm3 pacTBopa consiHoM KucnoThl (1:1). PacTBop nepeHocaT B MepHyto konby BMecTUMocTbio 100 cm?, goeo-
OST 0O MEeTK/ pacTBOPOM COMsiHOM KUCNoThl (1:5) n nepemMeluvsaloT.

PacTeop ¢ MaccoBoii KOHLieHTpaLmein kpeMHua 1 Mr/cm®: HaBecky KpemHus Maccoi 100,0 Mr pacTeops-
toT B 20 cM3 pacTBopa rmapoKeunaa Kanus koHueHTpaumein 200 r/am3 B TedbrioHOBOM CTakaHe, 3aKpbiTOM KpbiLll-
KOW, Npu HarpesaHUn. PacTBop oxnaxaJatoT, NepeHocaT B MepHyto konby BMecTumocTbio 100 cm3 , aoeoaaT oo
METKM BOAOW 1 cpasy NepeHOCsT B MONNITUNEHOBYIO BaHKy.

[onyckaeTca ncnonb3oBaHWe Apyrinx MeToAuK MpUroTOBIEHNA OCHOBHbIX PACTBOPOB, a Takke UCNOMb-
30BaHWe roTOBbIX CTAHAAPTHLIX M aTTECTOBaHHbIX PACTBOPOB NPW YCNOBUW NOMYy4YeHWUs NokasaTenen TOYHOC-
T, HE YCTynawLwmx ykasaHHbIM B Tabnuvue 6.

7.2.1.2 TpuroToBneHne NPoMeXyToUHbIX pacTBOPOB

PacTtBopebl, cogepxallyne BUCMYT, MbILLbSIK, ONOBO, Naniaguni, NnatuHy, poaui, ceBuHeL, CypbMy, Ten-
nyp, Xpom

PactBop A: nuneTkoii oT6UparoT No 5 cM3 OCHOBHBIX PACcTBOPOB BUCMYTA, MblLUbsKa, 0N0Ba, Nannaaus,
nnaTuHbl, POaMWs, CBUHLA, CYPbMbl, TENyPa, XpoMa, MoMeLLaloT B MepHYH Konby BMecTMocTbio 100 cm3, ao-
BOOAT 40 METKM PacTBOPOM COSIIHOM kucnoTel (1:5) n nepemelunsatoT.

3HayeHNe MacCoBOI KOHLEHTPaLMN KaXd0oro 13 nepeyncrieHHbIX 31eMeHTOB B pacTBope cocTaBnseT
100,0 mkr/cm3.

PactBop B: nuneTkoi ot6upatoT 10 cm® pactsopa A 1 NomeLLaroT B MepHyio konbGy BMECTUMOCTbIO
100 cm3 , AoBOAAT A0 METKU PacTBOPOM CONAHOM kMcnoThl (1:5) 1 nepemelunsaroT.

3HayeHWe MacCOBOM KOHLEHTPaUMM KaXaoro U3 nepeymcrieHHblX 3NeMeHToB B pacTBope cocTaBnset
10,0 mkr/cms.

PacTBopbl, cogepxallume antoMUHUIA, Xerneso, KaaMmui, koGanbT, MarHuin, MapraHel, meab, HUKenNb, Tu-
TaH 1 LMHK

PacTBop A,: nMneTkoi 0TGMpatoT No 5 cM® 0CHOBHLIX PACTBOPOB aMiOMUHUA, Xenesa, kaamus, kobaneTa,
MarHus, MapraHiua, Meau, HUKens, TUTaHa 1 LMHKa, NoMeLLatloT B MepHyo konby BMecTUMocTbio 100 cm3, ao-
BOOAT A0 METKN pacTBOPOM COMNSAHON KMCroThI (1:5) 1 nepemelunsatoT.

3HadeHne MacCOBOM KOHLEHTPaLMN Kaxaoro U3 nepevymcneHHbIX 3NeMeHTOB B pacTBoOpe cocTaBnseT
100,0 mkr/cm3.

Pactsop B,: nuneTkoin ot6uparot 10 cm3 pacteopa A, 1 NoMelLialoT B MEPHYIO KONby BMECTUMOCTbIO
100 cm3, 0OBOAAT A0 METKM pacTBOPOM COMAHOM KUCNOTHI (1:5) 1 nepemMelLnBatoT.

3Ha4yeHne MacCoBOM KOHLEHTpaLMN KaXaoro us nepevymcrieHHbIX 351IeMeHTOB B pacTBOpe cocTaBnseT
10,0 mkr/cms.

PacTBoptbl, cogepxallme KpeMHUn

Pacteop A,: nunetkolt 0T6uparoT 10 cM® OCHOBHOrO pacTBopa KpeMHMS 1 MOMELLIAoT B MepHYIo konby
BMecTUMocTblo 100 cM3, QOBOAAT A0 METKU BOAOW U cpasy NepeHOCAT B MONUITUIEHOBYIO GaHKy.

3HaueHVe MaccoBOi1 KOHLIEHTPaLMK KpeMHus B pacTeope coctasnseT 100,0 mkr/ems.

PacTteop B,: nuneTkoit ot6upatoT 10 cm3 pacTsopa A, U MOMELLAIOT B MEpHYIo KONby BMECTUMOCTbIO
100 cm3, nOBOAAT 40 METKN BOJOW U cpasy NepeHoCHT B NONUaTUNEHOBYIo BaHKy.

3HaveHMe MaccoBO KOHLEHTpaLUK KpeMHUs B pacTBope cocTasnsieT 10,0 Mkr/cm3.

PacTBopbl, cogepxalume cepebpo

Pactsop A,: nuneTkoi oT6upatot 10 cM3 OCHOBHOrO pacTBopa cepebpa 1 NoMellaioT B MepHyto Konby
BMecTUMOocCTbio 100 cm3, 4OBOAAT A0 METKM pacTBOPOM COJISIHOM KUCOThI (1:3) 1 nepemelunBaltoT.

3HaveHne MaccoBo KoHLEHTpaLun cepebpa B pacteope coctasnsiet 100,0 mMkr/cm3.

Pacteop B;: nuneTkoit ot6upatot 10 cm® pactBopa A; 1 NMoMeLaoT B MepHyto Konby BMECTUMOCTbIO
100 cm3, 4OBOAAT 40 METKN PacTBOPOM COJIIHOM KUCNOTHI (1:5) 1 nepemMelunBaloT.

3HaveHe MaccoBoi KOHUEHTpauun cepebpa B pacTBope cocTasnseTt 10,0 Mkr/cms.

7.2.1.3 MpuroToBneHune rpadyvpoBOYHbLIX 06pasLoB

7.2.1.3.1 'pagyvpoBoYHble 06pasLbl — pacTBOPblI C MaccoBOW KOHLUEHTpauuei onpeaensiemMbiX ane-
MEHTOB, UCKIlodas cepebpo, 0,2; 0,5; 1,0; 2,0; 5,0 MKr/ cM3: nuneTkamu oTGUpaloT aNMKBOTHBLIE YacTu pacTBo-
pos A, A, u A, unn b, b, n b, (Tabnuua 14), nomewaloT B TedproHOBLIE CTakaHbl BMecTUMOCTbI0 50, 100 cm3,
npuéaensaioT no 15 — 20 cm3 cmecu ConaHoM U a30THOM KUcnoT (3:1), ynapusatoT npu crnabom HarpesaHum go
ob6bema 2 cm3. CTakaHbl CHAMALOT € NNUTLI, NpuGasnatoT no 10 cm3 pacTBopa consiHoit KUcnoTsl (1:24), nepe-
HOCAT B MepHble Konbbl BMECTUMOCTbIO 25 cM3 kaxaas, AOBOAAT 4O MeTKU TeM XXe pacTBOPOM KWUCNOTHI,
nepeMeLLnBaloT 1 NepenmBaioT B Cyxue TedrioHOBbIe CTaKaHbl.
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Ta6nuuya 14 — Cocrae rpagyvpoBOYHbIX 06pa3uos

06 6 0O6o3HaveHue n 06bem BBOAUMBIX 3HaveHWe MacCoBOW KOHLEHTpaLMK
03HaYeHue rpaayupoBoYHOro obpasua pacTeopos, cM® SNEMEHTOR, MKT/oM®
5, 51 n 52 (53)
ro-1 0,5 0,200
[o-2 1,25 0,500
ro-3 2,5 1,00
fo-4 5,0 2,00
A, A1 n A2 (A3)
ro-5 1,25 5,00

PacTBopbl NEPEeHOCAT B Cyxue AenuTenbHble BOpoHku, Npubasnstiot no 15 cm® anbytunkapbutona, Ha-
ChILLEHHOrO XSIOPUCTLIM BOAOPOAOM, U BCTPAXUBAIOT BOPOHKK B TeveHue 1 MuH. Mocne paccnamsaHus BogHbIe
¢hasbl cnueatoT B TenoHOBbIE CTakaHbl U 3aKPbIBAIOT KPbILLKAMMU.

7.2.1.3.2 MpagyupoBovHble 06pasLibl — pacTBOPLI ¢ MAacCOBOI KOHLUEeHTpauuen cepebpa 0,2; 0,5; 1,0;
2,0; 5,0 mkr/cM3: nuneTkamy oTGUPalOT anUKBOTHbIE YacTu pacTeopa A; unu B, (Tabnuua 14), nomellaioT B
MepHble Konbbl BMecTUMOoCTbo 25 cM? Kaxkaas, 4OBOAAT 40 METKWU pacTBOPOM COMSAHOM KUCNoTHI (1:5) 1 nepe-
MeLLUBatoT.

7.2.1.3.3 MpagynpoBoUHble 0bpasLibl — pacTBOPLI C MacCOBOWN KOHUEHTpaumein onpeaensiemblix ane-
meHToB 0,02; 0,05; 0,10 Mkr/cm3: nuneTkol oT6UpatoT no 2,5 cm3 pacTBOPOB ¢ MACCOBOW KOHLIEHTpaLuel ane-
meHToB 0,2; 0,5; 1,0 MKr/cm3, npurotoBneHHbIX no 7.2.1.3.1, nomewanT B MepHble KONbbl BMECTUMOCTbLIO
25 cmS Kaxkgas, OOBOAAT 40 MeTK/ pacTBOPOM COMSIHOM KUCMOTHI (1:7), NnepeMelunBaloT U NepenuBaloT B Cyxue
TeprioHOBLIE CTaKaHbl.

7.2.1.4 TpeboBaHus K MapKNpPOBKE W1 YCIOBUSAM XpaHEeHUs1 pacTBOPOB

Ha konbax 1 6aHkax ¢ pacTBopamMmi A0MKHbI BbiTb HAKNEeeHbl 3TUKeTKN ¢ YykazaHUeM MacCOBOW KOHLIEH-
Tpauun 3NeMeHTOB, NOTrPELUHOCTN ee YCTaHOBMNEHWS, AaTbl MPUroTOBMEHMUS U CPOKa FOAHOCTU PacTBOPOB.

PacTBopbl XpaHAT Npy KOMHATHOW TemrepaType B repMeTUYHO 3aKpbITbIX €MKOCTAX U3 cTekna uunm
nnacTuka.

PacTtBopbl, cogepxaline KpeMHUA U MarHuin, XpaHaT B repMeTUYHO 3aKpbIThIX EMKOCTAX U3 NnacTuka.

OcHOBHEIe pacTBOpPbl XpaHAT He Gonee 1 roga, NPOMEKYTOYHbIE PacTBOPbI XpaHAT He Bonee 2 mecsALeB
My MaccoBoi KoHLeHTpaLumu anemeHToB 100 MKr/cm® 1 He Gonee 5 gHen NP MacCOBOW KOHLEHTpaLMK ane-
meHTOB 10 MKr/cm3. MpaaynpoBodHble 06pasLibl FOTOBAT B AeHb UCMOMb30BaHWUS U XpaHAT He Gonee 2 aHel.

JonyckaeTcs ycTaHaBnMBaTb CPOKM rOAHOCTU pacTBopoB B cooTBeTcTBUM ¢ TOCT 4212.

7.2.2 OT60p M NOAroToBKa Npob Kk aHanu3y

7.2.2.1 OT60p Npob 4nA aHanu3a NpoBOAAT B COOTBETCTBUN ¢ TpeboBaHuamn FOCT 28058.

7.2.2.2 MoaroToBKa Npob Ana onpeaeneHus npumecei (kpome cepebpa)

OT6upatoT aBe HaBeckn Npobbl Maccoi no 0,5 — 2,5 r (Tabnuua 15), kaxayto 13 KOTOPbIX NOMeLLaloT B
TedhNIOHOBEII cTakaH BMecTUMocTbio 50, 100 cm3 , npubaenstoT no 10 — 20 cM? consiHoit knuenotbl (1:1) U ku-
nATAT B TeveHne 5 — 10 muH. PacTBop crivBatoT M NPOMbIBAIOT HaBecKy Bodon 6 — 7 pas gekaHTauuen. K Ha-
Becke npubaensoT 15 — 20 cM® CBEXenpUroToBIIEHHON CMeCcH CONSIHOM U a30THOW kncnoT (3:1), 3akpbiBaroT
KPBILLKOM 1 pacTBOPSIIOT Npu cnabom HarpesaHuy, NpuBaensas cMech KUCMOT NopuusMmn no 5 cM3 Ao nonHoro
pacTBopeHus Npobbl. OTKPLIBAOT KPLILLKY M YNapuBarT pacTeop 4o o6bemMa 2 cmd,

Tabnuuya 15— 3aBUCMMOCTb MacChl HABECKU OT CoAepXXaHMA NpumMecen

MaccoBasa nons npumecu, % Macca HaBecku, I
O7 0,0001 go 0,0005 Bkntou. 2,0—25
Cg. 0,0005 go 0,002 Bkniou. 1,0—2,0
Ceg. 0,002 go 0, 01 BkJtOY. 0,5—1,0
Cs. 0,01 go 0,02 Bkritou. 0,5
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CrakaH cHUMaloT ¢ NnuTel, NpubaensioT 10 cM® pacTBopa consHON KUCTOThI (1:24), NepeHOCAT B MEPHYHO
KONy BMeCTUMOCTbI0 25 cM3, OBOAAT 10 METKM TEM XKEe PacTBOPOM KUCMOTLI, NepeMeLlmBaloT (COOTHOLIeHe
COJSIHOW KUCOTbI U BOAbI B MPUrOTOBMEHHOM pacTBOpPe COOTBETCTBYET 1:7) 1 nepenusatoT B cyxoi TedprioHo-
BbliA CTaKaH.

PacTBop NepeHocaT B Cyxyto AennTeNbHY0 BOPOHKY, MpubasnsawT 10 — 30 cm3 (B 3aBUCMMOCTM OT Mac-
Cbl HaBeckn) AMbyTunkapbuTona, HacbIWEeHHOro XIIOPUCTLIM BOAOPOAOM, U SKCTPArMpytoT 30510TO B TeYeHne
1 muH. lNocne paccrnavBaHus BoaHYH a3y CnvMBaloT B APYIyH0 AeNUTeNbHYK BOPOHKY, npubasnsioT
5 — 10 cm® anbyTunkap6utona, HacbILWEHHOro XIOPUCTLIM BOAOPOAOM, U MOBTOPSIOT 3KCTPaKLMIO 30M0Ta B
TeyeHne 1 MUH.

Mocne paccnanBaHus BoaHyHo hasy CnnBatoT B Cyxol TedhioHoBbIN cTakaH. Ecnu He TpebyeTcs onpe-
JeneHne KpeMHUS U MarHusl, To JOMycKkaeTcsl MPOBOAUTL PACTBOPEHNE B CTEKIISIHHBIX CTakaHax.

OpHoBpeMeHHO Yepes Bce cTaauuy NOAroTOBKM NPo6 NPOBOAAT ABa KOHTPOMbHLIX OMNblTa Ha YACTOTY pe-
aKTMBOB.

7.2.2.3 MoparoTtoBka Npob ons onpeaeneHus cepedbpa

OT6upatoT ABe HaBeckn Npobbl Maccon no 0,5 — 1,0, Kaxayto U3 KOTOPbIX MOMELLatoT B CTakaH BMecTU-
mocTbto 50 unu 100 cms, npubasnsaoT no 15 — 20 cm® CBEXenpUroToBNEHHON CMeCu COMSHOM 1 a30THOW KUC-
noT (3:1) 1 pacTBOpSIIOT 30M0TO MNpu cnabom HarpeBaHWW, NPUGaBNAA CMechb KUCMOT nopuuaMn no 5 cms,
CHUMaIOT C NNUThI, NpuBasnsoT 10 cM® pacTBopa consHoi KUCnoThl (1:5), NnepeHOCAT B MepHYH0 Konby BMec-
TUMOCTbIO 25 M3 , I0BOAAT A0 METKMA TEM Ke PacTBOPOM KUCTOThI U NepemMelLnsaroT.

OpHoBpeMeHHO Yepes Bce cTagunn noAroToBkM Npob NpoBOAAT ABa KOHTPOSbHBIX OMbITa Ha YNCTOTY pe-
aKTMBOB.

7.2.3 MoparoTtoBka cnekTpomeTpa k pabote

ATOMHO-abCcOpPOLIMOHHBIN CEKTPOMETP MOAroTaBNMBaOT K paboTe cornacHo akcnnyaTaunoHHBIM AOKY-
MeHTaM K npubopy.

7.3 lMpoBeaeHue aHanusa

7.3.1 AHanus ¢ atoMusaumen Nnpod B nnNamMeHU

[ns onpeaeneHns BUCMYTA, Xernesa, kagMusi, kobanbTa, MarHusi, MmapraHua, Mean, Mbllbska, HUKenNs,
nannagus, niathHel, poausi, CBUHUA, cepebpa, CypbMbl, TEMNypa U UMHKA UCMONb3YIOT Nnams nponaH-6y-
TaH-BO34yX UMY aueTUneH-8o3ayx; Ana onpegeneHua XxpoMa UCnonb3yoT NNams aueTurieH-sosayx (Boccra-
HOBUTENbHOE, 0BOoralleHHOe roptoUYnM ra3om).

Mpw onpeaenexHnn POAMS 1 NNATUHBLI B PacTBOPLI BBOAAT BychepHbI pacTBOP CEPHOKUCIIONO KagMus: B
kon6y BMecTUMOCTbI0 25 cM3 nomellatoT 5 cM3 aHanUaMpyemoro pacteopa unu rpagynmpoBodHoro obpasua,
foGaenatT 5 cm® GychepHore pacTeopa U NepemelLnBaloT.

Mpwv onpeaeneHn MarHus B pacTeopbl BBOAAT BydepHbIl pacTBOP XIOPUCTOro NaHTaHa: B konby Bmec-
TUMOCTbIO 25 cm® nomellarT 5 cm3 aHanManpyemoro pacteopa Unm rpagyupoBoYHoro obpasua, o6asnawT
5 cm3 BychepHoro pacTeopa M nepemeLLnBaloT.

MocnenosaTenbHOCTL pacnbIfieHUs B N1aMsl ra3oBOn ropenkn rpagyupoBoYHbIX 06pasLoB, pacTBOPOB
KOHTPOMBHOrO OMbITa M PAcTBOPOB aHaNM3MpyeMblx Npob ycTaHaBNMBaloT B COOTBETCTBUN C NPOrPaMMHBLIM
obecneyeHnem cnekTpomeTpa.

OnnHBl BONH aHanUTUYECKUX NMHWUIA NpuseaeHsl B Tabnuue 16.

HonyckaeTca ncnonb3osaHue Apyrux NMHWIA Mpu YCrioBUKU NoslyveHust nokasartenen To4HOCTU, He yCTy-
narLwmx ykasaHHeIM B Tabnuue 6.

Tabtnwuua 16— [QnNuHbl BONH aHannTUHECKUX NIMHUIA

OnpegensiemMbiii anemeHT OnuHa BonHbl, HM Onpepensiemblii 9nemMeHT [nvHa BonHbI, HM
Buemyt 2231 Meab 324,8
YKeneso 248,3 MbIWwbskK 193,7
Kagmui 228,8 Hukenb 232,0
KoGanbT 240,7 MNannagwn 2476
Marnumn 285,2 MnaTtuna 265,9
MapraHeun 279,5 Poawuii 343,5
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Onpepensiemblii 3neMeHT

AnuHa BOMHbLI, HM

Onpepensembiii dnemeHT

AnuHa BOMHbI, HM

CauHey, 283,3 Tennyp 214,3
Cepebpo 328,1 Xpom 357,9
CypbMma 217,6 LinHk 213,9

"pagyupoBOYHbBIE XapaKTepUCTUKK NoMy4atoT, UCNONb3yA rpagyupoBOYHbIe 06p33Ll,bI, NPUroToBNEeHHbIe

no7.2.1.3

Mo rpagyvpoBOYHBIM XapakTepUCcTUKaM HaxXo4AT MAacCOBYHO KOHLEHTpaLMIO onpeaernsieMoro afieMeHTa
B aHaNMU3MpyeMoM pacTeope.

Ecnu 3HauyeH1e BENUYUHDI MOrMoLeHns AN1s1 pacTBopa aHanM3upyeMoi npobbl NPeBoCXoAnT 3HaveHne
BEMUYMHBI NOTMOLLEHNUA, COOTBETCTRYIOLLIEE NTMHEWHOMY Y4acTKy rpalyMpoBOMHON XapakTepuUCcTUKKL, pacTBop
aHanuaupyeMomn Npobel pa3basnsioT pacTBOPOM COMSHON KUCMOThI (1:7).

PesynbTtaTthl onpeaeneHys coaepkaHusl aNeMeHToB B pacTBOpax aHanuaupyemblx npob (C y4eTom KoH-
TPOMbLHOrO ONbITa) NONYYaT aBTOMATUYECK.

7.3.2 AHanus c atomuszauuei npo6 B rpacpuToBOM atoMuzaTope

Ona onpeaeneHus onosa, artoMUHUS, KPEMHUSI U TUTaHA, a Takke CyPbMbl, MbllLbsIKa, BACMYTA, Teruly-
pa, CBUHLA 1 NNaTuHbI Npy cogepxaHun meHee 0,005 %, nannagus, poaus, HUKens, kobanobTa npu coaepxa-
HUM MeHee 0,0005 %, NpUMEHSIIOT aToMU3aLumio Npob B rpacdUToBOM aToMusaTope (KioBeTe).

Ycnosus atomusauum B rpacputoBomM atomusatope HGA-600 npuseaeHsl B Tabnuue 17.

Tabnwuuya 17 — Ycnoeusi atomu3auum npo6 3onoTa B rpapMTOBOM aTtoMum3atope

BobicywmsaHue OsoneHue AtomMuaauusi
OnuHa
One-
MEHT BOJHbI, Temne- Temne- Temne- [ononHutensHble yCnoBus
HM patypa, | Bpemsa, c | paTtypa, Bpems, ¢ patypa, Bpewms, ¢
°C °C °C
2650 Tpy6ka nuponutnyeckas
Pt 265,9 130 15 1300 10 Ramp-0 2
2500 Tpy6ka u nnatdgopma obpabo-
As 193,7 130 15 1200 10 Ramp-0 2 TaHbl Nb,Os.
B aromusatop BBOgUTCA
0,01 cm® pacteopa Ni (NO3),
2100 —
Bi 306,8 130 15 900 10 Ramp-1 3
2100 B atomusatop BBoguTCs
Te 214,3 130 15 1000 10 Ramp-0 2 0,01 cm® pacteopa Ni (NO3),
2400 B pacrtBopbl goGaensaloT BWH-
Sb 217,6 130 15 1100 10 Ramp-0 2 HYIO KNCNOTY™
2400 Tpy6ka o6paboTraHa pacTBOPOM
Sn 286,3 200 15 1200 10 Ramp-0 2 Na,WO,.
B pactBopbl goGaBnsioT BWH-
HYyI0 Kucnorty*
2650 Tpy6ka nuponutuyeckas c nu-
Al 309,3 130 15 1700 10 Ramp-0 3 ponutudeckon nrnatopmon
2650 Tpy6ka ob6paboTaHa pacTBOPOM
Si 251,86 130 15 1400 10 Ramp-0 4 Na,WO,
2650 Tpy6ka nuponutuyeckas
Ti 364,3 130 15 1400 10 Ramp-0 4
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BbicylumBaHue O3oneHve Atomusauus
Onuna
Sne-
MEHT BOJIHBbI, Temne- Temne- Temne- [ononHutensHble ycnosusi
HM patypa, | Bpems,c | patypa, | Bpewms, c patypa, Bpewms, ¢
°C °C °C
2650 Tpy6ka nuponuTuyeckas
Pd 247,6 130 15 1300 10 Ramp-0 2
2400 Tpy6ka nuponutnyeckas
Rh 343,5 130 15 1300 10 Ramp-0 2
1800 Tpybka nuponutnyeckas
Pb 283,3 130 15 850 10 Ramp-0 2 C nuponuTuYeckor nnartdgop-
MOW, 06paBoTaHHOM LMPKOHUEM
2500 Tpy6ka nuponuTuyeckas
Ni 232,0 130 15 1400 10 Ramp-0 2 C nuponuTuyeckon nnatdop-
MOM
2500 Tpy6ka nuponutnyeckas
Co 2425 130 15 1400 10 Ramp-0 2 C nuponutndeckor nnatdop-
MOM
* B konby BMecTMmocTblo 25 cm® oTtbupatot 2,0 om® pacTBopa npobbl UnNu rpagyupoBOYHOrO obpasua, gobaensoT
2 cm® pacTBOpa BUHHOM KUCIOThI U NEpPeMeLLMBaIT
MpnmedvaHwne—/[nA gpyrmx TMNOB rpacUTOBLIX aTOMM3ATOPOB YCMOBUS aToOMM3auumn BbiOUpaloT 3Kenepu-
MeHTarnbHO.

Onsa pas6asneHns pacTBopoB Npob npu onpeaeneHnu nNnaTuHbl, MblLbsKa, BACMYTa, TeNypa, CypbMbl
1 ONIoBa UCMOMb3YHOT PacTBOP COMsiHOM KUcnoThl (1:5). MNMpu onpegeneHny KPeMHUA U anNtOMUHUA PacTBOPbI
npo6 pa3basnsoT BOAOW.

06paboTky rpacduToBbIX TPYGOK U NaTdopm okCuaamMn HMOBUA U LUPKOHWA NPOBOAAT crieayoLwmm 06-
pasom: rpacduToBble TpYOKM U NaTdopMbl MOTPYXaloT B BOAHYIO CYCNEH3NI0 OKCUAA HUOBUS UK LMPKOHUS,
BblAEPXUBAIOT B TeueHne 2 — 3 4, BLIHUMAOT W BbICYLUMBAKOT B CyLWWNLHOM WKady npyu TemnepaType
100 °C — 110 °C. 3artem obxuratot Tpybku ¢ nnatcdopmamu B rpaconToBOM aToMusatope: BeicyinsaioT 60 ¢
npu Temnepatype 100 °C, obxuratot 30 ¢ npu Temnepatype 1000 °C 1 10 ¢ npu TemnepaType 2650 °C B noto-
Ke WHepTHoro rasa. Liukn TemnepartypHoit 06paboTkin NOBTOPAIOT He MeHee Tpex pas.

7.4 O6paboTka pe3ynbTaToB aHanu3a
Maccosyto gonto onpegensieMoro anemeHTa X, %, BbIMUCAAT No hopmyne

x:CVK10-4, (10)
M

rae C — maccoBas KOHUEeHTpauusa onpegenaemoro anemMeHTa B aHanusnpyemom pacrteope, MKF/CMS;
Cc= Crp - CK.O’

rae Cr, — 3HaYeHne MaccoBOM KOHLEHTpaLUU onpeaenaemoro afeMeHTa B aHannsnpyeMom pacteope, nosy-
YeHHoe Mo rpajlyVpOBOYHON XapaKTepPUCTUKe, MKI/CM®;
Cyo — CpefHee 3HaYeHne MaccoBOM KOHLEHTpaLUn onpeaensaemoro aneMeHTa B pacTBoOpe KOHTPOJSIbHOro
onbiTa, MKr/cm®;
V — o6beM aHanuaupyemoro pacteopa, cm3;
K — koadduumeHT pazbaBneHust aHanU3Mpyemoro pactsopa;
M — macca HaBecku Npobbl, T.
3a pesynbTaTt aHanusa nNpuHUMatoT cpeaHeapudmeTUdeckoe 3HavyeHue ABYX (YeTbipex) pesynbTaToB
napannensHbIX ofpeAeneHnid Npy ycroBun BuINonNHeHUs Tpe6osaHuii pasgena 4.
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MpunoxeHne A
(o6s3aTenbHoOe)

Tabnvua 3Ha4YeHUn Ig(InIIq)), COOTBETCTBYHOLNX U3MEPEHHbLIM 3HAa4eHUAM AS/y

. 1,
MpuBogumas Hwxe Tabnuua A.1 cnyxuT Ans nepeeoaa N3amMepeHHbIX 3Ha4YeHUn AS/y B 3HaYeHWs BENWUMHbI Ig I—“ .
P

Tabnuvua A.1 cogepXnT pesynbTaTtbl pacyeTa no dopmyne

/ a8 (A1)
Ig =" =1g (10 " - 1).
Iy

O603HauMM CyMMaPpHyH0 MIHTEHCUBHOCTb NIMHUU BMECTE C (POHOM I, 4, MIHTEHCMBHOCTL (hOHa NOJ MaKCHMYMOM -
HWUW B OTCYTCTBUE NHMK — Iy, Takkak [ , o, = I, + I, TO OTHOLWIEHWNE NHTEHCUBHOCTM NIMHUM K NHTEHCMBHOCTM (POHa onpe-
JensoT no dopmyne

I, _lye 4 (A.2)

Ecnu ycnosus dhoTorpadmpoBaHns cnektpa BolbpaHb! Tak, 4To MOYePHEHNS NNHWUK € PoHOM S, » W hoHa B OTCyT-
CTBUE NIUHUU Sq) nexar B HopManbHol obnactu, To
g e 28 (#3)

roe AS = S+ — Sy
v — haKTop KOHTPACTHOCTHU.

n In+q)
Wcnone3ays dhopmyny (A.2), 1. -1, nony4aem
® ®
AS
1. = (A.4)
|g£ =Ig[ d °')—1]=|g(1ov—1).
Iy Iy

Tabrnuua A.1 oxBaTbiBaeT Hanbornee BaxHble Arsi NPAKTUKU aHanMTuieckon paboTsl 3HadeHuss AS/y ot 0,05 go
1,99.

Mo noctpoenuto Tabnuua A.1 pasgeneHa Ha gBe YacTu: ogHa YacTb oxBaTbiBaeT 3HaveHuss AS/y ot 0,05 go 0,999,
apyras — AS/y o1 1,00 go 1,99.

PaccmoTpum nepsyto Yactb Tabnmubl (0,05 < AS/y < 0,99).

B rpade AS/y npuBegeHb! 3Havenus: 0,05; 0,06; 0,07 ....0,99. B apyrux rpacdax tabnuubl A.1 — undpsl o1 0 go 9,
npeacTaensolme cobon TpeTUi Nocrne 3ansTol 3Hak 3HadYeHunst AS/y.

Vmes onpegenernHoe 3HaveHne AS/y, Hanpumep AS/y = 0,537, B rpace AS/y HaxoasaT 3Hauvenne 0,53, cooTBeT-
CTBYIOLLEE MEepBbLIM ABYM 3HaKam nocne 3anmaton, u B rpade ¢ uudpon 7 HaxodsaT COOTBETCTBYIOWEE 3HaueHue

Ig In - 0,388.
Iy
AnanorvyHo, ans AS/y = 0,143 Haxogat 3Haverve 0,14 v B rpade ¢ undpon 3 — COOTBETCTBYIOLEE 3HAYEHNE
Ig o - 1,591.
Iy

Bropasi yacTb Tabnuubl, oxBaTtbiBatoLwas 3HaqdeHusi AS/y ot 1,00 go 1,99, nocTpoeHa aHanorm4yHelMm 06pasom, ¢ Ton
pasHuuen, 4To B NepBol rpade 3HaveHuss AS/y gaHbl ¢ OQHUM 3HAKOM Mocrne 3anAaTon, a B rpadax uudpsl 0 — 9 — BTO-
poWn nocne 3ansiTon 3HaK 3HaveHust AS/y.

Tak, npu AS/y = 1,36, HaxogsT 3HaveHre 1,3 n B rpade ¢ undpor 6 — cooTBETCTBYIOLWEE 3HaYeHue Ig II—“ =1,341.
P

y 1,
Ana sHavennn AS/y menee yem 0,301 xapakTepucTuka lg . oTpuuartenbHas, YTo OTMEYeHO 3HaKOM MUHYC Hap,
®
xapaktepucTukon (1,....).
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IJ'H‘ P = In
Tak kak Ig T = AS/y, To Tabnuua MoxeT 6bITb MPYMEHEHA TAKXKE U Al1s1 HAXOXAEHWUSA 3HaqeHwi Ig 1. COOTBET-
Y Y

® npu ntobom cnocobe namepeHus.
¢
B cnyuae, ecnu hakTop KOHTPACTHOCTM y HE M3MEPSIETCS, TO BMECTO BennyuH AS/y Tabnuuy A.1 nenone3yioT ans
3Hau4eHUn AS . Tak, ecrnin AS = 0,674, To Brpace AS/y HaxogaT 3HadveHue 0,67 u B rpacde ¢ umdpori 4 — 3Hadvenne 0,571.

1
CTBYIOLUMX 3Ha4eHWsM Ig

CnepyeT 0OTMETUTB, YTO HalaeHHoe Takum obpa3om sHadveHune 0,571 npeacraenseT cobor He Ig I—“, alg(104S —1). Ha Tou-
®

HOCTK aHanuaa no Mmetoay «Tpex 3TanoHOB» 3TO 06CTOATENBCTBO NpakTUYeCKN He oTpaxKaeTcs.

Tabnuua A1— 3Haqenns Ig (I/1y), cooTBETCTBYIOWME NU3MEPEHHBIM 3HAYeHUAM AS/y

ASly 0 1 2 3 4 5 6 7 8 9

0,05 1,086 1,096 1,104 1,113 1,122 1,130 1,139 1,147 1,155 1,163
0,06 1,171 1,178 1,186 1,193 1,201 1,208 1,215 1,222 1,229 1,236
0,07 1,243 1,249 1,256 1,263 1,269 1,275 1,282 1,288 1,294 1,300
0,08 1,306 1,312 1,318 1,323 1,329 1,335 1,340 1,346 1,351 1,357
0,09 1,362 1,368 1,373 1,378 1,383 1,388 1,393 1,398 1,403 1,408
0,10 1,413 1,418 1,423 1,428 1,432 1,437 1,442 1,446 1,451 1,455
0,11 1,460 1,464 1,469 1,473 1,477 1,482 1,486 1,490 1,494 1,499
0,12 1,503 1,507 1,511 1,515 1,519 1,523 1,527 1,531 1,535 1,539
0,13 1,543 1,547 1,550 1,554 1,558 1,562 1,566 1,569 1,573 1,577
0,14 1,580 1,584 1,587 1,591 1,595 1,598 1,602 1,605 1,609 1,612
0,15 1,615 1,619 1,622 1,626 1,629 1,632 1,636 1,639 1,642 1,646
0,16 1,649 1,652 1,655 1,658 1,662 1,665 1,668 1,671 1,674 1,677
0,17 1,680 1,684 1,687 1,690 1,693 1,696 1,699 1,702 1,705 1,708
0,18 1,711 1,714 1,716 1,719 1,722 1,725 1,728 1,731 1,734 1,737
0,19 1,739 1,742 1,745 1,748 1,751 1,753 1,756 1,759 1,762 1,764
0,20 1,767 1,770 1,772 1,775 1,778 1,780 1,783 1,786 1,788 1,791
0,21 1,794 1,796 1,799 1,801 1,804 1,807 1,809 1,812 1,814 1,817
0,22 1,819 1,822 1,824 1,827 1,829 1,832 1,834 1,837 1,839 1,842
0,23 1,844 1,846 1,849 1,851 1,854 1,856 1,858 1,861 1,863 1,866
0,24 1,868 1,870 1,873 1,875 1,877 1,880 1,882 1,884 1,887 1,889
0,25 1,891 1,893 1,896 1,898 1,900 1,902 1,905 1,907 1,909 1,911
0,26 1,914 1,916 1,918 1,920 1,922 1,925 1,927 1,929 1,931 1,933
0,27 1,936 1,938 1,940 1,942 1,944 1,946 1,948 1,951 1,953 1,955
0,28 1,957 1,959 1,961 1,963 1,965 1,967 1,969 1,971 1,974 1,976
0,29 1,978 1,980 1,982 1,984 1,986 1,988 1,990 1,992 1,994 1,996
0,30 1,998 0,000 0,002 0,004 0,006 0,008 0,010 0,012 0,014 0,016
0,31 0,018 0,020 0,022 0,024 0,026 0,028 0,029 0,031 0,033 0,035
0,32 0,037 0,039 0,041 0,043 0,045 0,047 0,049 0,050 0,052 0,054
0,33 0,056 0,058 0,060 0,062 0,064 0,065 0,067 0,069 0,071 0,073
0,34 0,075 0,077 0,078 0,080 0,082 0,084 0,086 0,088 0,089 0,091
0,35 0,093 0,095 0,097 0,098 0,100 0,102 0,104 0,106 0,107 0,109
0,36 0,111 0,113 0,114 0,116 0,118 0,120 0,121 0,123 0,125 0,127
0,37 0,128 0,130 0,132 0,134 0,135 0,137 0,139 0,141 0,142 0,144
0,38 0,146 0,147 0,149 0,151 0,153 0,154 0,156 0,158 0,159 0,161
0,39 0,163 0,164 0,166 0,168 0,170 0,171 0,173 0,175 0,176 0,178
0,40 0,180 0,181 0,183 0,184 0,186 0,188 0,189 0,191 0,193 0,194
0,41 0,196 0,198 0,199 0,201 0,203 0,204 0,206 0,207 0,209 0,211
0,42 0,212 0,214 0,215 0,217 0,219 0,220 0,222 0,223 0,225 0,227
0,43 0,228 0,230 0,231 0,233 0,235 0,236 0,238 0,239 0,241 0,243
0,44 0,244 0,246 0,247 0,249 0,250 0,252 0,253 0,255 0,257 0,258
0,45 0,260 0,261 0,263 0,264 0,266 0,267 0,269 0,270 0,272 0,274
0,46 0,275 0,277 0,278 0,280 0,281 0,283 0,284 0,286 0,287 0,289
0,47 0,290 0,292 0,293 0,295 0,296 0,298 0,299 0,301 0,302 0,304
0,48 0,305 0,307 0,308 0,310 0,311 0,313 0,314 0,316 0,317 0,319
0,49 0,320 0,322 0,323 0,325 0,326 0,328 0,329 0,331 0,332 0,333
0,50 0,335 0,336 0,338 0,339 0,341 0,342 0,344 0,345 0,347 0,348
0,51 0,349 0,351 0,352 0,354 0,355 0,357 0,358 0,360 0,361 0,362
0,52 0,364 0,365 0,367 0,368 0,370 0,371 0,372 0,374 0,375 0,377
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AS Iy 0 1 2 3 4 5 6 7 8 9

0,53 0,378 0,380 0,381 0,382 0,384 0,385 0,387 0,388 0,389 0,391
0,54 0,392 0,394 0,395 0,396 0,398 0,399 0,401 0,402 0,403 0,405
0,55 0,406 0,408 0,409 0,410 0,412 0,413 0,415 0,416 0,417 0,419
0,56 0,420 0,421 0,423 0,424 0,426 0,427 0,428 0,430 0,431 0,432
0,57 0,434 0,435 0,437 0,438 0,439 0,441 0,442 0,443 0,445 0,446
0,68 0,447 0,449 0,450 0,452 0,453 0,454 0,456 0,457 0,458 0,460
0,59 0,461 0,462 0,464 0,465 0,466 0,468 0,469 0,470 0,472 0,473
0,60 0,474 0,476 0,477 0,478 0,480 0,481 0,482 0,484 0,485 0,486
0,61 0,488 0,489 0,490 0,492 0,493 0,494 0,496 0,497 0,498 0,500
0,62 0,501 0,502 0,504 0,505 0,506 0,507 0,509 0,510 0,511 0,513
0,63 0,514 0,515 0,517 0,518 0,519 0,521 0,522 0,523 0,524 0,526
0,64 0,527 0,528 0,530 0,531 0,532 0,533 0,535 0,536 0,537 0,539
0,65 0,540 0,541 0,543 0,544 0,545 0,546 0,548 0,549 0,550 0,551
0,66 0,553 0,554 0,555 0,557 0,558 0,559 0,560 0,562 0,563 0,564
0,67 0,566 0,567 0,568 0,569 0,571 0,572 0,573 0,574 0,576 0,577
0,68 0,578 0,579 0,581 0,582 0,583 0,585 0,586 0,587 0,588 0,590
0,69 0,591 0,592 0,593 0,595 0,596 0,597 0,598 0,600 0,601 0,602
0,70 0,603 0,605 0,606 0,607 0,608 0,610 0,611 0,612 0,613 0,615
0,71 0,616 0,617 0,618 0,620 0,621 0,622 0,623 0,624 0,626 0,627
0,72 0,628 0,629 0,631 0,632 0,633 0,634 0,636 0,637 0,638 0,639
0,73 0,641 0,642 0,643 0,644 0,645 0,647 0,648 0,649 0,650 0,652
0,74 0,653 0,654 0,655 0,656 0,658 0,659 0,660 0,661 0,663 0,664
0,75 0,665 0,666 0,667 0,669 0,670 0,671 0,672 0,673 0,675 0,676
0,76 0,677 0,678 0,680 0,681 0,682 0,683 0,684 0,686 0,687 0,688
0,77 0,689 0,690 0,692 0,693 0,694 0,695 0,696 0,698 0,699 0,700
0,78 0,701 0,702 0,704 0,705 0,706 0,707 0,708 0,710 0,711 0,712
0,79 0,713 0,714 0,716 0,717 0,718 0,719 0,720 0,721 0,723 0,724
0,80 0,725 0,726 0,727 0,729 0,730 0,731 0,732 0,733 0,735 0,736
0,81 0,737 0,738 0,739 0,740 0,742 0,743 0,744 0,745 0,746 0,748
0,82 0,749 0,750 0,751 0,752 0,753 0,755 0,756 0,757 0,758 0,759
0,83 0,760 0,762 0,763 0,764 0,765 0,766 0,768 0,769 0,770 0,771
0,84 0,772 0,773 0,775 0,776 0,777 0,778 0,779 0,780 0,782 0,783
0,85 0,784 0,785 0,786 0,787 0,789 0,790 0,791 0,792 0,793 0,794
0,86 0,795 0,797 0,798 0,799 0,800 0,801 0,802 0,804 0,805 0,806
0,87 0,807 0,808 0,809 0,811 0,812 0,813 0,814 0,815 0,816 0,817
0,88 0,819 0,820 0,821 0,822 0,823 0,824 0,826 0,827 0,828 0,829
0,89 0,830 0,831 0,832 0,834 0,835 0,836 0,837 0,838 0,839 0,840
0,90 0,842 0,843 0,844 0,845 0,846 0,847 0,848 0,850 0,851 0,852
0,91 0,853 0,854 0,855 0,856 0,858 0,859 0,860 0,861 0,862 0,863
0,92 0,864 0,866 0,867 0,868 0,869 0,870 0,871 0,872 0,873 0,875
0,93 0,876 0,877 0,878 0,879 0,880 0,881 0,883 0,884 0,885 0,886
0,94 0,887 0,888 0,889 0,890 0,892 0,893 0,894 0,895 0,896 0,897
0,95 0,898 0,899 0,901 0,902 0,903 0,904 0,905 0,906 0,907 0,908
0,96 0,910 0,911 0,912 0,913 0,914 0,915 0,916 0,917 0,919 0,920
0,97 0,921 0,922 0,923 0,924 0,925 0,926 0,927 0,929 0,930 0,931
0,98 0,932 0,933 0,934 0,935 0,936 0,938 0,939 0,940 0,941 0,942
0,99 0,943 0,944 0,945 0,946 0,948 0,949 0,950 0,951 0,952 0,953
1,0 0,954 0,965 0,976 0,987 0,998 1,009 1,020 1,031 1,042 1,053
1,1 1,064 1,075 1,086 1,097 1,107 1,118 1,129 1,140 1,150 1,161
1,2 1,172 1,182 1,193 1,204 1,214 1,225 1,235 1,246 1,257 1,267
1,3 1,278 1,288 1,299 1,309 1,320 1,330 1,341 1,351 1,362 1,372
1,4 1,382 1,393 1,403 1,414 1,424 1,434 1,445 1,455 1,465 1,476
1,5 1,486 1,496 1,507 1,517 1,527 1,538 1,548 1,558 1,568 1,579
1,6 1,589 1,599 1,609 1,620 1,630 1,640 1,650 1,661 1,671 1,681
1,7 1,691 1,701 1,712 1,722 1,732 1,742 1,752 1,763 1,773 1,783
1,8 1,793 1,803 1,813 1,824 1,834 1,844 1,854 1,864 1,874 1,884
1,9 1,894 1,905 1,915 1,925 1,935 1,945 1,955 1,965 1,975 1,986
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