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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 PASPABOTAH OTKpbITbIM akLUOHEPHBLIM 0bLLecTBOM ['ocyaapCTBEHHbIA Hay4HbIN LeHTp [ocyaap-
CTBEHHbIA Hay4yHO-UcCcNneaoBaTeNlbCKUA U MPOEKTHLIN MHCTUTYT peakoMeTannMyeckon MNPOoMbILLINEHHOCTU
(OAO IN'HU N'peameT), OTKPbITEIM aKLIUMOHEPHBIM 00LLIECTBOM «[1pUOKCKNIN 3aBO LBETHLIX MeTannosy», dene-
panbHbIM roCygapCcTBeHHbIM YHUTapHbIM npeanpuatneMm «MOCKOBCKMX 3aBo4 cneuuanbHbIX CriaBoOBY,
OTKpbITEIM akunoHepHbIM obllecTBoM «priupeamet» (OAO»Uprupeamet»), kopnopaunen «MHTeptTex», 'o-
CyAapCTBEHHbLIM y4pexgeHnem no popMupoBaHUilo [ocygapcTBeHHOro ¢gpoHaa aparoueHHbIX MeTannoB U
aparcueHHbIX kKamHeln Poccunckon degepali, XpaHeHUo, OTNYCKY U MCNONb30OBaHUIO AparoLleHHbIX MeTar-
NOB U AparoueHHbIX kKamHeu ([foxpaH Poccuin)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusaumn TK 304 «bnaropoaHble meTannel, cniasbl,
MPOMBbILLUNEHHbIE IOBENMUPHBLIE N3OENNS U3 HUX, BTOPUYHbIE PECYPCHI, coaepKallne bnaropoaHble MeTanbi»

3 YTBEP>XOEH N BBEAQEH B JEVCTBWE Mpukazom ®defepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuto U metponorim ot 30 urona 2009 r. Ne 270-cT

4 BBEOEH BINEPBbIE

ViHcbopmayusi 06 UMEHeHUSIX K HacmosilweMy cmaHoapmy riybriukyemecsi 8 eXke200H0 u30asaeMoM UH-
opMalyUOHHOM yKazamerne «HalyuoHanbHbIe cmaHoapmabl», a Mekcm U3MeHeHUU U rMorpasoKk — 8 eXeMe-
CSYHO U30asaeMbiX UHGhbopMallUOHHBIX yKa3zamersax «HauuoHaneHbie cmaHoapmebi». B cniy4dae rnepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e2o cmaHoapma coomeemcemesyroujee yeseoomMrieHue byoem ornybriukoeaHo
8 eXXeMeCSIYHO u3dasaeMoM UHDOPpMaUUOHHOM YKa3amerne «HauuoHarnbHbie cmaHoapmel». Coomeemcemay-
fouasl UHgpopmMayusi, yeeOoMIIeHUe U meKecmbi pa3Meljaromcs makxe 8 UHQopMaUUOHHOU cucmeme obuiezo
ro1b308aHUsT — Ha ouyualnbHOM caume PedeparibHo20 a2eHmcemea o MmexHU4YeCKoMy pez2yrupogaHuro U
Mempornozauu 8 cemu MIHmepHem

© CTtaHgapTuHdpopm, 2009

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

3051070

MeToabl aHanu3a

Gold. Methods of analysis

[lata BBegeHnsa — 2010—07—01

1 Obnactb NpMeHeHuUA

HacTodawmnn ctaHaapT pacnpocTpaHseTca Ha apPUHMpoBaHHOE 30/10TO C MaCcCOBOW A0Nen 3010Ta He
meHee 99,95 %, Bbinyckaemoe B cooTBeTCTBUM ¢ [OCT 28058 nTOCT 6835.

HacTodawmnin cTaHgapT ycTaHaBnMBaeT aTOMHO-SMUCCUOHHBIE (C AYTrOBBIM U UCKPOBBLIM BO30DYXXAEHMEM
cnekTpa, ¢ MHOYKTUBHO CBSAI3@aHHOW NNasmMon) M aTOMHO-abCoOpOLUMOHHBIA MeToabl onpeaeneHns npumecen
antoMUHNS, BUCMYTA, rannus, Xenesa, UHAns, npuans, kKagMmums, KansUusg, kobanbTta, KPeEMHUS, MarHUg, Map-
raHua, Meau, MblLlbsiKa, HUKeNs, onoBa, nannagusa, nnaTtuHbl, poaus, CBMHLA, ceneHa, cepedbpa, CypbMbl, TEIN-
nypa, TuTaHa, Xpoma, LMHKa B apPpUHUPOBaAHHOM 30M10Te.

MeToabl OCHOBaHbI Ha BO30DYKAEeHNM aTOMOB NMPoObI B AYrOBOM, UCKPOBOM paspsiaax, B MHAYKTUBHO CBSI3aH-
HOW Nnasme, Ha BO3DYXOeHN aTOMOB NpeaBapUTEensLHO nepeBeaeHHON B pacTBOp Npodbl B MHAOYKTUBHO CBA3AH-
HOW MnasmMe, nnamMeHn rasoBoW ropenku Unn rpapuUToBOM aToMmaaTope (KioBeTte), U3MepeHUn UHTEHCUBHOCTI
aHaNMTUYECKON cnekTpanbHOWU NMUHUA onpeaensieMorc arnemMeHTa U nocneayolem onpeaeneHnn cogepaHus
dNeMeHTa ¢ NOMOLLbIC rPaayNPOBOYHOW XapaKTepUCTUKKLA, MOYyYeHHOW Mo CTaHAapTHLIM (rpaayvupoBOYHBIM) 0D-
pasLam.

MeToabl MO3BONSIOT onpedensTb MaccoBble A0 3MIEMEeHTOB B AManasoHax, NpuBeaeHHbIX B Tabru-
uax 1 un 2.

Tabnwuua 1—[dnanazoHbl MACCOBbLIX AONEN 3NEMEHTOB, ONnpeaenaemMbiX aTOMHO-9MUCCUNOHHBIM METOAOM C AYIo-
BbIM pa3psaom

B npoueHTax

MaccoBasa oons 3nemMeHToB, onpeaensaemMblX aTOMHO-3MUCCUOHHBIM METOAOM C AYrOBbIM PA3pSAa0OM

OnpepensemMbin 3NEMEHT GoTorpaudeckan peructpauus doTosnekTpudeckan perucTpasus

[ pauUTOBbLIE 3NEKTPOAbI nTble CTEPXXHU CnekTpomeTp MASC*
ANMOMUHUA 0,0001 — 0,005 — 0,0001 — 0,005 0,0001 — 0,01
BucmyT 0,0001 — 0,01 0,0001 — 0,005 0,0002 — 0,01 0,0001 — 0,01
[[annun — — — 0,0002 — 0,02
Keneso 0,0002 — 0,02 0,0002 — 0,005 0,0005 — 0,02 0,0002 — 0,02
NHann 0,0002 — 0,01 — 0,0002 — 0,01 0,0001 — 0,01
Mpngmn 0,001 — 0,01 — 0,001 — 0,01 0,0001 — 0,01

U3pgaHne odbvumanbHoe
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OkonyaHue mabnuubi 1

Maccosas nonsa snemeHToB, onpeaensemMbiX aTOMHO-3MUCCUOHHBIM METOLOM € OYTOBbIM paspagom

Onpepensembin 3NeMeHT doTorpapuyeckan permcrpasus QoTosnekTpudeckan perucTpauus

[ papuToOBbIE SNEKTPOabI NMuTble cTEep>XHK CnekrtpomeTp MASC*
Kagmni 0,0002 — 0,003 — 0,0002 — 0,003 0,0001 — 0,01
Kansunu 0,0003 — 0,01 — 0,0003 — 0,01 0,0002 — 0,01
KobanbT 0,0001 — 0,003 — 0,0001 — 0,003 0,0001 — 0,01
KpeMHun 0,0002 — 0,005 0,0002 — 0,01 0,0002 — 0,005 0,0001 — 0,01
MarHmm 0,0002 — 0,01 0,0002 — 0,005 0,0002 — 0,01 0,0002 — 0,01
MapraHey, 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
MbILWbAK 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
[Tannagunu 0,0002 — 0,02 0,0002 — 0,01 0,0003 — 0,02 0,0001 — 0,02
[1lnatnHa 0,0008 — 0,02 0,0002 — 0,01 0,0008 — 0,02 0,0001 — 0,02
Poavn 0,0001 — 0,005 0,0002 — 0,003 0,0001 — 0,005 0,0001 — 0,01
CBuHeL, 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
nTaH 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
LInHK 0,0002 — 0,01 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01
* MAOGC — MHOrokaHarnbHbI aTOMHO-3MUCCUOHHbIM aHann3aTtop CrneKTpoB.

Tabnuwya 22— [JuanazoHbl MaccoBbiX AONEN 3NEMEHTOB, ONpeaensaemMblX aTOMHO-9MUCCUOHHBIM U aTOMHO-abcopb-

LMOHHBIM MEeTOaaMm

B npoueHTax

Onpepensembin 3NeMeHT

MaccoBasa Aona aNeMeHTOB, onpeaenseMbix

ATOMHO-SCMWCCUOHHbIM METOOO0OM

C UHOYKTUBHO CBA3aHHOW NNa3moun

aTOMHO-abCoOpPOLIMOHHBIM

npu BBegeHun npobbl MeTOO0M
C UCKPOBbIM pa3psiaom
U3 pacTtBopa MCKPOBbIM Pa3psiaom
AIMOMUHNUN 0,0001 — 0,005 0,0001 — 0,05 — 0,0002 — 0,01
BucmyT 0,0002 — 0,01 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,02
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OkonyaHue mabnuusi 2

MaccoBas nonsa snemeHToB, onpeaensieMbix
ATOMHO-3MUCCUOHHbBIM METOAOM
ONPEASMAEMBIA ANEMEHT C MHOYKTUBHO CBA3aHHOW NNa3mou AaTOMHO-abCoOPOLMOHHBIM
Npy BBEAEHUM Npobbl MeTOAOM
C MCKPOBbIM paspsaaom
M3 pacTeopa MCKPOBLIM Pa3psaom

Keneso 0,0005 — 0,02 0,0001 — 0,02 0,0001 — 0,02 0,0002 — 0,02
Nnamn 0,0002 — 0,01 — — —
pngmn 0,001 — 0,01 — — —
Kagmun 0,0002 — 0,003 0,0001 — 0,05 — 0,0001 — 0,01
Kanbunn 0,0003 — 0,01 — — —
KobanbT 0,0001 — 0,003 0,0001 — 0,05 — 0,0001 — 0,01
KpemHun 0,0002 — 0,005 0,0001 — 0,02 0,0001 — 0,01 0,0002 — 0,01
Marumm 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,005 0,0002 — 0,01
MapraHeu 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
MbiWbAK 0,0005 — 0,005 0,0002 — 0,05 0,0002 — 0,005 0,0001 — 0,01
Hukens 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
[Tannagunu 0,0003 — 0,02 0,0001 — 0,02 0,0001 — 0,024 0,0001 — 0,02
[1lnaTtuHa 0,0008 — 0,02 0,0001 — 0,02 0,0001 — 0,013 0,0001 — 0,02
Poanu 0,0001 — 0,005 0,0001 — 0,01 0,0001 — 0,003 0,0001 — 0,02
CBuHeL, 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
CypbmMa 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
LInHK 0,0002 — 0,01 0,0001 — 0,01 0,0001 — 0,01 0,0001 — 0,02

2 HopmaTuBHbIe CCbINKN

B HacToqaleM cTaHgapTe UCNoNb3oBaHbl HOPMaTUBHBIE CChINKU Ha cneaytowne ctaHaapThl:

[OCT P 8.563—96 [ocypgapcTBeHHaa cuctema obecnevyeHnsa eguHcTea namepeHnin. Metoamkim Beinos-
HEHUA N3MepPeHnI

[OCT P NCO 5725-1—2002 To4HOCTbL (NpaBUNLHOCTL U NPeLn3UOHHOCTL) METOA0B U Pe3ynbTaToB U3-
MepeHun. Hactb 1. OCHOBHbIE NONOXEHUA N onpeaeneHuns

[OCT P UCO 5725-3—2002 To4HOCTb (NpaBUNMbHOCTb U NPEeLU3UOHHOCTL) METO40B U Pe3ynbTaToB US3-
MepeHUn. HacTb 3. lpomexyToyHble nokasaTtenu npeunsMoHHOCTU CTaHOAapPTHOIO MeToda MsMmepeHui

[OCT P UCO 5725-4—2002 To4HOCTb (NpaBUMbHOCTb U NPEeLU3UOHHOCTL) METO40B U Pe3ynbTaToB U3-
MepeHun. Hacte 4. OCHOBHbIE MeToAdbl onpeaeneHnsa NpaBUNLHOCTU CTaH4APTHOIO MeTo4a U3MepeHUn
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[OCTP UCO 5725-6—2002 To4YHOCTL (NpaBUITIbHOCTb U NPEUNU3UOHHOCTL) METOO0B U PE3YbTaTOB A3-
MepeHunin. Hactb 6. icnonb3oBaHue 3Ha4YeHUN TOYHOCTU Ha NMpakKTUKe

[OCT P 52244—2004 TMannagun adpdopHMpoBaHHBLIA. TexHu4Yeckme yCcrnoBus

[OCT P 52245—2004 [llnatuHa adppuHUpoBaHHad. TexHunieckme ycroBugd

[OCT P 52361—2005 KoHTponb obbekTta aHanutuyeckm. TepMuHbl U onpegeneHus

[OCT P 52599—2006 [paroueHHble meTanmnbl 1 nx cnnasbl. Obwme TpeboBaHna K MeTogam aHanmsa

[OCT 123—2008 KobanbT. TexHu4eckne ycrnoBus

[[OCT 334—73 bymara macwrtabHo-koopanHaTHada. TexHUn4eckme ycrnoBus

[[OCT 804—93 MarHui nepBUYHBIN B YyLLKax. TexHn4eckme ycnoBus

[OCT 849—2008 Hwukenb nepBUYHLIA. TeXHUYEeCKMUe YCIOBUS

[OCT 859—2001 Meab. Mapkn

[[OCT 860—75 Onoo. TexHu4Yeckme yCcnoBus

[OCT 1089—82 Cypbma. TexHu4eckne ycrioBus

[OCT 1467—93 Kagmun. TexHndeckme ycroBus

[[OCT 1770—74 Tllocyaa mepHasi nabopaTtopHas cteknaHHasa. LnnuHapel, MeH3YpKU, KONOLI, NPODUPKA.
ObLine TeXHUYecKne yCcrnoBus

[OCT 3640—94 UunHk. TexHu4eckne ycnoBus

[OCT 3778—98 CBuHelU. TexHn4eckne ycnoBug

[[OCT 4055—78 Hukenb (11) asoTHOKMCNEIN 6-BOAHBIA. TeXHMYECKUe yCNoBUS

[OCT 4212—76 PeakTuBbl. MeTOoAbl NPUroTOBMNEHUS PACTBOPOB AN KONOpUMeTpU4eckoro n Hedpeno-
MeTPUYEeCKOro aHanmaa

[OCT 4456—75 Kagmun cepHOKUCbIN. TexXHU4Yeckmne ycnoBug

[OCT 5457—75 AueTuneH pacTBOPEHHbLIN U razoobpasHbI TEXHUYECKUN. TexHUYeckmne yCcrnoBus

[OCT 5556—81 Bata meguuyuHckasa rurpockonuyeckas. TexHudyeckme ycrnoBuUs

[OCT 5817—77 Kucnota BUHHasA. TexHU4Yeckme ycrnoBus

[[OCT 5905—2004 (MCO 10387:1994) Xpom meTannuyecknin. TexHun4deckme TpedoBaHUA 1 YCNOBUS NO-
CTaBKU

[[OCT 6008—90 MapraHey, meTannmMyecku U mapraHeL, asoTUPOBaAHHLIA. TexHMU4Yeckme ycrnoBus

[OCT 6709—72 Bopga guctunnupoBaHHaa. TexHn4eckme ycrnoBug

[OCT 6835—2002 3o0noTo 1 cnnaebl Ha erc ocHoBe. Mapku

[OCT 6836—2002 Cepebpo 1 cnnasbl Ha ero ocHoBe. MapKku

[OCT 9428—73 Kpemuui (1V) okcmna. TexHndeckme ycnoBug

[OCT 10157—79 AproH razoodbpasHbii 1 XKNOKUA. TeXHUYeckne ycrnoBus

[OCT 10928—90 BucmyTt. TexHmnueckne ycnoBud

[OCT 11069—2001 AntoMuHUIN nepBUYHbIN. MapKn

[OCT 11125—84 Kucnota asoTHaa ocobon YUCTOThI. TexXxHUYeckmue yCcrnoBus

[OCT 12342—81 Poaumn B nopoluke. TexHn4eckme ycrnoBus

[OCT 13610—79 >Kenes3o kapboHUNbHOE pagnoTexHuieckoe. TexHUu4Yeckne ycnoBus

[OCT 14261—77 Kucnota congHaga ocobon YACTOThI. TeXHUYecKne yCrioBud

[OCT 14262—78 Kucnota cepHasi 0cobon YNCTOThI. TexHUn4Yeckne yCnoBus

[OCT 17614—80 Tennyp TexHn4eckmn. TexHun4eckne ycrioBus

[OCT 17746—96 TuTtaH rydbyaTtblid. TexHu4yeckme yCcrnoBus

[OCT 18289—78 HaTtpui BonbdppamMoBOKUCLIA 2-BOAHBIN. TeXHNYecKkne yCnoBus

[OCT 18300—87 CnupT 3TUNOBLIN PEKTUPUKOBAHHBIN TEXHUYECKUN. TexXHUYecKkne yCrnoBus

[OCT 19658—81 KpeMHWUN MOHOKpUCTaNNU4eCcKMn B CrNTKax. TexHn4yeckme ycrnoBug

[OCT 20448—90 [asbl yrneBogopodHble CXKMKEHHbIe TOMMUBHBLIE ANA KOMMYHanbHO-ObITOBOrO Mo-
TpebneHusi. TexHnveckme ycnoBus

[OCT 21907—76 LnpkoHusa ABYyOKUCL. TexHU4YecKue ycrioBug

[OCT 22801—93 CBUHeL, BLICOKOW YUACTOThI. TexXHUYeCcKne ycrnoBus

[OCT 23620—79 Hwuobusi nsaTUokUCh. TexXHUYecKne ycrnoBus

[OCT 24104—2001 Bechbl nabopaTtopHble. Obwne TexHn4yeckne TpedoBaHuUS

[OCT 24363—80 Kanua ruapookuck. TexHu4eckme ycroBud

[[OCT 25336—82 [llocyna n obopyaoBaHue nabopaTopHble CTEKNSAHHbIE. TUMbl, OCHOBHbIE NapaMeTphl
N pasmeps.l

[OCT 28058—89 30n0T10 B cnuTKax. TexHu4yeckme ycrnoBus
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[[OCT 28595—90 Cepebpo B cnuTkax. TexHun4eckme ycrnoBus

[OCT 29227—91(NCO 835-1—81) lNocyaa nabopaTtopHad cteknsaHHagda. [neTku rpagyvpoBaHHbIe.
Yactb 1. Obwme TpeboBaHNS

[OCT 29298—2005 TkaHW xnon4aTtobymMakHble U cMellaHHble ObIToBbIe. O0LIMe TEXHNYECKUE YCNOo-
BUST

[TpumeyaHnwune—Ilpn NoONb3OBaAHMN HACTOALWMM CTAHOAAPTOM LenecoobpasHo NpoBepUTb AENCTBUE CCbINOY-
HblIX CTAHOAPTOB B MHDOPMALUOHHOMN cUcTEME ODLEero nonb3oBaHusa — Ha oduymanbHom cante PegepanbHOro ar-
EHTCTBaA MO TEXHUYECKOMY PEryrMpoBaHUIO U METPONoOrmm B ceTn VIHTEpHET unnm no exerogHo wu3gaBaemMomy
MHOpPMaLMOHHOMY yKa3aTent «HaunoHanbHble cTaHAAPThI», KOTOPbIM ONyOBNMKOBAH MO COCTOSAHUIO Ha 1 AHBaApPSA TEKY-
LLLEro roga, 1 No COOTBETCTBYIOLWMNM EXEMECAYHO N3gaBaemMbiM MHPOPMALMOHHBIM YKa3aTensm, onybrIMKOBaHHbLIM B TEKY-
wem rogy. Ecnm ccbinoYvHbIM CTaHAAPT 3aMEHEH (M3MEHEH), TO NPU MOMb30OBAHUM HACTOSAWMM CTaHOAAPTOM cneayet
PYKOBOACTBOBATLCS 3aMEHAWMM (M3BMEHEHHBIM) CTaHAapPTOM. ECnn cCbiNoYHbIM CTaHAAPT 3aMeHeH 6e3 3amMeHbl, TO NO-
NOXEHNE, B KOTOPOM aHa CCbINKa HA HEro, NPUMEHSETCSH B YacTn, 3aTparvBatoLWEN 3Ty CCbITKY.

3 TepMuHbI U onpeAaeneHus
B HacTodwwem ctaHaapTe npuMmeHeHbl TepMUHBI MO TOCT P NCO 5725-1,TOCT P 8.563,OCT 52361.

4 TOYHOCTbL (NPaBUNBLHOCTb U NPEeUU3INOHHOCTb) MeTOA OB

4.1 lNpaBUNBLHOCTDL

[1na oueHKNn cuctemMaTUyeckon NorpellHoOCTU MeTo40B UCMNONb3YIOT aTTEeCTOBaHHbIE 3HAYeHUA MacCo-
BbIX O0NeWn 3[IEMeHTOB B rocygapcTBeHHbIX cTaHAapTHLIX obpasuax (CO) coctaBa 3onota (komnnekt CO3)
[[CO 7287—96M nnu gpyrnx 'CO, He ycTynarowmnx no Habopy onpegensemMblX NIpUMecen 1 MeTPONOTMYECKUM
XapaKTepuUcTUKam.

Cucrematmndeckaqa norpellHocTbe MetoaoB aHanunsa B cooTBeTcTBUM c TOCT P MCO 5725-4 He3HavymMma
NPpUY YPOBHE 3HAYMMOCTU o = S Y% AN BceX onpeaendemMblX 3[IeMeHTOB-NPUMeECeN B 3010Te Ha BCEX YPOBHAX
onpegensaeMbslX cogepXaHun.

4.2 lNpeynN3noOHHOCTb

4.2.1 [nanasoH (pasmax) n pes3ynbTaToB NapannenbHbiX onpegeneHnn (X, ... — Xyum)» MOJTYHEHHbIX B
YCINOBUAX MOBTOPAEMOCTU (CXOOAUMOCTI), MOXET NpeBbIaTh 3HaYeHWe npeaena NnoBTopaeMoCcTu r(npun = 2)
nMbO 3Ha4YeHUs KpuTrudeckoro ananasoHa CRy o5(n) (Npu n > 2), ykasaHHble B Tabnuuax 3 — 6, B cpeaHeM He
bonee ogHoro pasa n3 agaguatunpm P = 0,95 (TOCT 5725-6).

4.2.2 [QnanasoH (pasmMmax) AByX pe3ynbTaToB aHanusa, nofiy4YeHHbIX B YCINOBUAX NPOMEXYTOUYHOM (BHYT-
pnnadbopaTopHON) NPELM3INOHHOCTU (pa3Hoe BpeMd, pasHble onepaTtopbl, 04AHO U TO Xe 0bopyaoBaHue), T.e.
abconoTHoe 3Ha4veHue pasHocTh | X, — X, | MOXeT npeBbllaTh 3Ha4veHne npegena npoMeKyTo4HOM nNpeLunsm-
oHHocTW I (TO), ykaszaHHoe B Tabnuuax 3 — 6, B cpeaHeM He bonee oaHoOro pasa 13 asaguatyi npn P = 0,95
(FOCT 5725-3).

4.2.3 OunanasoH (pasmax) ABYyX pes3ynbTaToB aHalnmaa, NoJlydeHHbIX B pasHbiX NabopaTopusix, MOXeT
npeBbIlaTbh 3Ha4YeHe npeaena BOCNPOU3BOAMMOCTU R, ykasaHHOe B Tabnuuax 3 — 6, B cpeagHeM He bonee

ogHoro pasa 13 geaguatn npu P = 0,95 (TOCT 5725-3).
4.3 KOHTpONb TOMHOCTU pe3yNnbTaToOB aHanu3la

4.3.1 KOHTpONb TOYHOCTU pe3yNnbTaToB NapannenbHbIX onpeaeneHUN

[Tpn KOHTPONE TOYHOCTU pe3ynbTaToB NapannenbHbIX onpeaeneHn npu n = 2 abconoTHOE 3HaYeHMe
PasHOCTW ABYX pe3ynbTaToB napannesnbHblX onpeaeneHnn |x, — X,| He OMKHO NpeBbIWaTh npeaen noBTops-
eMOCTU I, T.e. C AOBepUTenbHON BepoAaTHOCTLIO P = 0,95 A0MKHO BBINONMHATLCS YCNOBUE

X9 — X5 =<r. (1)

3Ha4veHus r npueederbl B Tabnuuax 4 — 6.

PasHocTb Hanbonblero (Xx,,...) N HaumeHblero (x,, . ) U3 n (Npyu n > 2) pesynbTaToB napannenbHbIX
onpeaeneHu He AOMKHa NpeBkbllaTe HOPMATUB KOHTPOMS — 3HaYeHUs KpuTndeckoro gnanasoHa CRy g5(n),
T.e. C AOBepUTenbHOW BEPOATHOCTLIO P = 0,95 AOMKHO BLINMONHATLCA YCIOBME

MaKC

X — Xywn S CRO,QS(H)' (2)

3HaveHus CR o5(17) NpuBeaeHbl B Tabnuuax 3,4.
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Ecnu ykaszaHHble COOTHOLUEHUA He BBINMONHATCA, aHanus noBTopdatoT. Ecnn npu 3ToM gManasoH (pas-
Max) 2n pe3ynbTaToB NapannenbHbiX onpeaeneHnn He npesbilaeT Kputudeckun gnanasoH CRy qs(2n), T.€.
ecnn ¢ AoBepuUTenbHOU BepoATHOCTLIO P = 0,95 BEINONHAETCA YCIoBUE

Xpace — Xunn < CRy g5(2N), (3)

MaKC MAH —

3a pesynbTaT aHanusa npuHMUMatloT cpeaHeapudpmMeTUyeckoe 3HavYeHne 2n pesynbTaToB NnapannenbHbIX onpe-
aeneHnn.
Kputnyecknn auanasoH BbIYUCAAOT Mo popmMmyne

CRy g5(2n) = 1(2n)S,, (4)

rae f— KosdpPUUMEHT KPUTUYECKOTC AnanasoHa Angd AoBeputenbHon BepodatHocTh P = 0,995,

mpnun=2 2n=4 f(2n)= 3,63,

mpun=4 2n=8 f(2n)=4,3,

mpun=5 2n=10 f(2n)=4,5;
n — Jncno napanneneHbIX onpegeneHun, npeaycMoTpeHHoe B COOTBETCTBYIOLWEM pasdene ctaHaapTa;
S, — CTaHAapTHOE OTKIIOHEeHUE MOBTOPAEMOCTU, NpuBeaeHHoe B Tabnunuax 3 — O.

[1on NOBTOPHOM HECOOTBETCTBUM NOMYYEHHbIX pe3ynbTaToB HOPMAaTUBY 3a pe3ynbTaT aHanusa npuHu-
MaroT Meaunany 2n pesynbTaToB napannenbHbiX onpeaeneHnid NMOO BbINONMHEHUE aHaNM30B NpekpaLlatoT, Bbl-
ACHAOT NPUYNHBI, NPMBOAALLME K HEYAOBNETBOPUTENbHBIM pe3ynbTaTam, U YCTPaHST UX.

4.3.2 KoHTpoOnb Npeyu3InoOHHOCTU B YCINTOBUAX NPOMEXYTOUYHOU (C U3MeHArLWMnMuca dgakropamm
onepartopa U BpeMeHU) npeyn3noHHOCTI

[Tpn KOHTPOMNE NPOMEXYTOUHOW (BHYTpUNabopaTopHOnN) NPeLmn3noHHOCTN abConTHOE 3HaYeHNe pas-
HOCTU ABYX pe3ynbTaToB aHanusa [X,—X,| o4HOW U TOoN XXe Npobbl He AOMMKHO NpeBbIWaTh Npeaes npoMexy-
TOUHOWN (BHYTpUnadbopaTopHoW) npeunsnoHHoctn [(TO) T.e. ¢ OOBepuUTENbHOWU BepodATHoCTblo P = 0,95
OOIMKHO BBINOMHATLCS YCNOBUE

X, — X, | < I(TO). (5)

3HaveHusa [ (TO) npueeaeHbl B Tabnunuyax 3 — 6.

Ecnu ykazaHHOE COOTHOLUEHNE HE BLINMOMNHAETCS, BbINONMHEHME aHaNU30B NMpeKpaLlatoT, BhISICHAOT Mpu-
YMHBI, NPpUBOAALLME K HeYOOBNETBOPUTESIbHBIM pe3ynbTaTam, N YCTPaHSIoT UX.

4.3.3 KoHTponb BOCNpPOU3IBOOAUMOCTHU

[Tpn KOHTPONE BOCNPOU3IBOAMMOCTM abCONOTHOE 3HAYEeHUe Pa3HOCTU ABYX pPe3ynbTaTOB aHanmaa o-
HOM U TON e Npobbl, NONYyYeHHbIX B ABYX NabopaTopusax, He ACPKHO NpeBbIWAaTh Npeaen BOCNPpon3BoAMMOC-
™M R. 3HavyeHuns1 R npuBegeHbl B Tabnuuax 3 — 6. INpu npeBbIlLeHNN npeaena Bocnpon3Boanumoctn R aHanms
MOBTOPAIOT B 06enx nadbopartopusx. [Npn NoBTOPHOM NpeBLILLEHN Npeaena BOCNPON3BOANMOCT R BbINONHE-
HMAEe aHanM30B NpeKpallakT, BbIACHAT NPpUYUHLI, NPUBOAALLME K HEYAOBNETBOPUTENbHBIM pesynbTtaTtam, Y
YCTPAHSIIOT UX.

4.3.4 KoHTponnb NpaBUNIbHOCTU pe3yNnbTaToB aHanula

KOHTPOIb NPpaBUMbHOCTU PE3YNLTATOB aHamMsa nNpoBOOAT NYyTEM aHanms3a KOHTPOIbHBIX 0Opas3LoB. B Ka-
YeCTBEe KOHTPONMbHLIX 0Opa3LoB MOryT ObiTb MCNOMBb30OBaHbLI HE UCMNOMb3yeMble ANA rpadyUpoBKUA cTaHAapTHLIE
obpasLbl CoOCTaBa 30M10Ta, a TakKe 0bpasLUbl 30/10Ta € paHee yCTaHOBMEHHBIMW MAaCCOBLIMU AONAMU MPUMECEN.

ADCOMIOTHOE 3HaAYEHWE Pa3HOCTM pe3ynbTaTa aHann3a KoOHTPONbHOro obpasua X v NPUHATOro ONopPHOro
(aTTecToBaHHOro) 3HavyeHua X He JOMMKHO NpeBbilaTh Kputndeckoe 3HadeHue K, T.e. ¢ JOBEPUTENbHON Be-
poATHOCTLIO P = 0,95 A0MKHO BLINOMNHATLCS YCIOBME

X — X_| <K (6)

Kputnyeckoe 3HavyeHue K BbIMUCTIAKT No popmyne

K= A2 + A2 (7)

rae A ar — NOrPELHOCTb YCTAHOBMNEHUSI ONOPHOro (aTTECTOBAHHOIO) 3HAa4YEHUS coaepKaHus onpeaensieMoro
3fieMeHTa-npuMecu B ctaHgapTHOM (KOHTPONbLHOM) obpasue;
A —TrpaHuua MHTepBana, B KOTOPOM € BEPOATHOCTLIO P = 0,95 HaxoaaT NorpeLlluHocTb pesynbTaTa aHa-
nm3a X. 3HadeHnuss A npuBeaeHsl B Tabnmuax 3 — 6.
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[lokasaTenu TOYHOCTU MEeTOA0B aHanusa — CcTaHAapTHblIE OTKIIOHEeHUA NOBTOPAEMOCTU (CXOAQMMOCTM)
S, , NPOMEXYTOUHOM (C U3MEHSAOLLMMUICS hakTopamm onepaTopa v BpeMeHu!) NPeLU3UOHHOCTU S 1), BOCTPO-

M3BOANMOCTU Sp, MPaHU

bl MHTepBana £ A, B KOTOPOM MOrpellHOCTb HaxoauTca ¢ BepoAaTHocTeio P = 0,95,

KpuTnyeckre gnanasoHbl CRy g5(17) ANa n napannenbHbiX onpeaeneHni, 3HaveHus npeaenoB NoBTOPAEMOCTH
(CXOOQMMOCTW) r ANA ABYX napannenbHbIX onpeaeneHun, rnpoMeXyTodHou (C 3MeHsiWnUMMncsa gpaktopami
onepartopa 1 BpemeHun) npeunsnoHHoctn £ (TO) n BOCNpon3BoaMMOCTM R NpY AOBEPUTENIbHON BEPOSATHOCTA
P = 0,95 npuBeageHsbl B Tabnuuax 3 — 6 4Ng MetogoB aTOMHO-3MUCCUOHHOMO aHanmsa ¢ AyroBbiM UM UCKPO-
BbIM BO3OY)XOEHUEM CneKTpa, ¢ UHAYKTUBHO CBSI3aHHOW NNasmMon 1 Metoaa aToMHO-abCcopObUMOHHOro aHanm-

3d.

Tabnwua 3 —Tllokazarenm TOHHOCTN ATOMHO-3MUCCUOHHBIX C AYTOBbIM U UCKPOBbLIM BO3OYXXAEHNEM CNEKTPA METO-
aoB aHanmaa (P = 0,95)

B npoueHTax

NMokasaTenb TOMHOCTU MeTOAa aHanm3aa
Maccosas - CTanpapT- - Ipenen
A0J15 onpe- Tanaapt= ) Hoe OTKIIo- rannapT- [paHuubl Kputudec- Kputndec- MPOMEKY-
aensembix | HO® OTHIOT | HEHUE Npo- ) - HOE OTENO™ 1) - e bBana KU auna- KW aua- TOMHOW 'Ipenen
AMEMEHTOR HeHUe MEXYTOU- | HEHMe BOC- | o o o o Tpewamon. | BOCTIPOMS-
NoBTOPSie- | Hoii Mpeuu- | NPU3BOAU- A CRy ox(4) CRy o5(5) ot BOAUMOCTU R
MocTu S, 3MOHHOCTY MOCTH Sk - 0,95 0.95 170)
Siro)
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

Tabnwuwua 4 —Tllokaszatenm TOYHOCTU aTOMHO-3MUCCUOHHOIO C MHAYKTUBHO CBSI3aHHOM NMNa3mMon MeToAa aHanmaa
npu BBegeHun npobel n3 pacreopa (P = 0,95)

B npoueHTax

NokaszaTtenb TOMHOCTM MeToaa aHanmM3aa
MaccoBas CTanpapT- Mpenen
_ | Cranpapt- | Hoe oTkno- | CraHpapT- pen
onsa onpe _ _
o onee | wosonoo. | towrpe. | wosorne. | [P | fogngy | Koo | ey | g,
SNEMEHTOB HEHWUE MEXYTO4- | HeHue BoC- | _ belHoc- | MOBTOPHe- Aa0n npeunanon- | BOCTIPOM3-
NOBTOPAE- HOW npeuun- NpU3BoaU- LA MOCTHU I CRy o5(4) oc BOOAUMOCTU R
mMocTh S, 3MOHHOCTU MocTU Sk ™M= 0,95 '} (TCT)L;
Siro)
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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OkonyaHue mabnuubsi 4

[Tokazartenb TOMHOCTU MEeTOOAa aHanu3a

Maccoeasn CtaHpaprT- Moenen
nons onpe- CTaHpapT- HOE OTKIO- CTaHpapT- MpaHmLIb KpUTUEC- IDOMEXKY-
nensemMbix HO€ OTKINO- | HeHwe Npo- | HOe OTKNO- HTEpBaNa [pepnen <uii Ina- OUHO [lpepnen
3N1eMEHTOB HEHUE MEXyTou- | HEeHWe BOC- norpewwoc- | NOBTOPse- A0k npeLnanon- | BOCTIPOMS-
NOBTOPSE- HOW npeuu- Nnpu3Boaun- LA MOCTWU 1 CRo o5(4) OeTH BOOUMOCTU R
MOCTU S, 3NOHHOCTHU MOCTU Sk M= 095 1(TO)
SI(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
Tabnwua 5—Tlokaszatenm TOYHOCTN aTOMHO-SMUCCUOHHOIO C MHAYKTUBHO CBSA3aHHOW NNa3amMon MeTo4a aHanumsa ¢

NCKPOBbLIM 0THBOpomM Npobbl (P = 0,95)

B npoueHTax

[ToKkasaTternb TOMHOCTU METOOa aHanM3a

Maccosas CtaHgapTHoe M

AOnA ONpe- | CranpaptHoe | oTtknoHeHue | CraHpapTHoe paHuub = peaen -

ASNACMbIX OTKNNOHEHUe MPOMENKYTOM- OTKITOHEHUE UHTEepBana peAch "POMEXYTOH- peAch

3NTEMEHTOB NoBTOpSsiE- HOW MpeLy- BOCTIPU3BO- | MOrPeLLHOCTU OBTOPAES Hon fipelin- BOCTpOns- n

MOCTU S, 3UMOHHOCTHU OUMOCTU Sk + A vocTn 1 SM?H;%CTM BOANMOcCTY
S 170} (TO)

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

Tabnwuwua 6 —Tllokaszatenm TOHYHOCTU aTOMHO-abcopbunoHHoOro metoga aHanumaa (P = 0,95)

B npoueHTax

[TokasaTternb TOMHOCTU MEeTOAAa aHanM3a

MaccoBas CraHgapTHoe Toenen
A0JIA onpe- CTaHOapTHOE | OTKNOHEeHue CtangapTtHoe [paHuLBbI Tbenen . onﬁe}i U Mbenen
e OTKTIOHSHUE | MIPOMEXYTOY- | OTKIIOHSHUS RTEpBana HOET(;D fe- Eoﬁ 1 g U- BO(?I'I ﬂoma-
ONeMEHTOB MOBTOPSIE- HOW NpeLn- BOCMPU3BO- | MOrpeLlHOCTU P SMOHI—I:I)OCL'III'M P R
MOCTI S, OHHOCT NAMOCTY Sk LA MOCTU I e BOOUMOCTMU
Siro)
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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[lokaszaTenb TOYHOCTM MeToAa aHanu3a
Maccosas CTaHgapTHoe Apene
A0 ofpe- CraHgapTHOe OTKINOHEHUe CtangapTHoe [ paHuLUbI 1 penen n
AeNASMBIX OTKIOHEHUE | MPOMEXYTOY- | OTKIOHEeHUe MHTepBana PEACT "TPOMEAKYTOR- peacn
SNTEMEHTOB noBTOpSiE- HOW NpeLw- BOCMPU3BO- | NOrpeLlHOCTY oBTOpHe- Hon ipeti- BOCTIPONS- R
MOCTH S, OHHOCTY AMOCTH Sr A MOCTU r SH?H;((J)CTH BOAMMOCTH
S1710) (TO)
0,0010 0,0001 0,000 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 0,001 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

[na npomMeXXyToYHbIX 3Ha4YeHUA MaCCOBbLIX AoNen 3HaYeHUa nokasaTtenien TOYHOCTM HaxoadaT MeToaoM
NMMHENHOW UHTepnondaLunun no gpopmyne
A -A

A=A +(X-C iN (8)
(= At (X=C) 2=

roe Ax— 3HadveHue nokasaTtend TOMHOCTU ANs pesynbrtarta aHanusa X;
X — pesynbTaT aHanumsa;
A, As — 3HadyeHuda nokasaTtend TOYHOCTWU, COOTBETCTBYIOLLUME HMXKHEN U BEPXHEWN rpaHMLuam nogamanasoHa
coaepXXaHu, B KOTOPOM HaxoauTCcda pesynbTaT aHanmaa;

C., Cs — HWXHSANA N BEPXHSNASA rpaHLbl NogananasoHa cogep)XaHui, B KOTOPOM HaxoauTCs pe3ynbTaT aHanu-
3a.

5 TpeboBaHuA

5.1 Obwme TpeboBaHUA K MeToay aHanusa n TpeboraHus 6eszonacHocTn — no FOCT P 52599.

5.2 K BbINONHEHUIC aHanu3a gonyckarTcs nuua He Mmonoxe 18 neT, oby4vyeHHble B YCTAaHOBNEHHOM MNO-
psiaKe U OCBOUBLLME COOTBETCTBYOLWME MeToAbl aHanumaa.

5.3 ApPUHUPOBAHHOE 30MTI0TO MOXET NOoCcTynaTh Ha aHanu3 B BUAe CIMUTKOB NMPOU3BONbHOU (POPMBbI, INN-
ThIX CTEPXKHEN AnamMeTpom oT 6 Ao 8 mm, annHoun ot 20 ao 70 mm; npokarta (NneHThl) AnnHon He bonee 200 Mmm,
LLUNPUHOW He MeHee 15 MM, TonwknHou o1 0,1 ao 0,2 MM, a Takke B BUAE CTPYXKKWU, MPOBONIOKN, rpaHyn, ryoku
NN NOPOLLKA.

5.4 OTbop Npob Ana aHanusa NpPoBOAAT B cOOTBETCTBUU ¢ TpeboBaHuamn [OCT 28058.

6 Metoabl aTOMHO-9MUCCUOHHOIO aHaNnu3a

6.1 MeToa aTOMHO-3MUCCUOHHOIO aHanu3a ¢ AyroBbIiM Bo30yXxaeHuem u chotorpacdpumnyeckon
perucrpaLuen cnekrpa

MeToa ocHOBaH Ha ucnapeHun 1 Bo3dyXaeHu aToMoB Npobbl B AyroBoM pa3spsage, dotorpaduveckoin
perncTpaumm cnekTpa, UsMmepeHnn NiNoTHOCTN NOYEPHEHWNA aHaNMMTUYECKUX cnekTparnbHbIX MMHWA onpeaense-
MbIX 3/TEMEHTOB 1 NocneayoLlemM onpeaeieHM MacCcoBbIX A0NEN 3N1eMeHTOB-NpUMecei No rpaaynpoBOYHbBIM
XapaKkTepucTuKam.

MeToa no3BonseT onpeaensatbe MaccoBble 40N NPUMECce B AnanasoHax, npuBeaeHHbIX B Tabnuue 1, ¢
nokasartenssmMm TOYHOCTW MeToda aHanusa, npmBeaeHHbIMK B Tabnuue 3.

6.1.1 CpepncrBa UsMepeHUn, BcCnomMorartenbHble YCTPONUCTBA, MaTepuarnbl, peakTUBbI U pacTBOpbLI

Cnekrtporpadg ¢ obpaTHon nNuHenHoun gncnepcmend He bonee 0,6 HM/MM, TPEXITUH3OBOWN CUCTEMOMN OCBE-
LLeHUSA Wenu, cnekrpanbHon obnacTteto gnanaszoHom oT 170 go 700 HM.
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[[eHepaTop Ayrv NOCTOSAHHOIC UMY NepeMeHHOoro Toka cunon ao 15 A.

CNeKTponpoeKTop.

MukpodgoTomMeTp (MUKPOOEHCUTOMETP).

Bechkl nabopatopHble no FOCT 24104 ¢ npeaenom gonyckaemon abcotoTHON NOrpeLHOCT OQHOKpaT-
HOro B3BewmBaHua He bonee + 0,005 .

[leyb conpoTUBNEHUA.

HannnbHUKKM BapxaTHbIe.

Kycauku.

CtakaHbl B1-100 TC no TOCT 25336.

[1nnTa anekTpuyeckasa ¢ 3akpbliTOU cnupanslo.

CTaHOK ANns 3aTouKU rpadUTOBBLIX 3NEKTPOOOB.

[ padout mapku MINIM-7 no [1].

CTepXHU rpadpuUTOBLIE ANA CNeKkTpalnbHOro aHanusa anameTpom 6 mm, annHoun 200 mm no [2].

DNeKTpoabl BepxHue gnameTpom 6 MM, onnHon ot 30 go 40 MM, 3aTOYEHHbIE Ha yceYeHHbIN KOHYC C NMIo-
lwaakon ot 1,5 oo 2 MM nunun nonycdepy.

DNeKTpoabl HMKHNE AnamMeTpom 6 MM, annHon ot 30 4o 40 MM € KpaTepoM ANaMeTPOM 2 MM U rMybnHoun
1T MM.

Turnu rpacouToBbie anameTpom 12 MM, BbICOTOU 15 MM C KpaTepoM AnamMeTpoM 6 MM U rMyobuHOU
12 MM, U3roToBNEeHHbIE U3 rpadcgputa Mmapkm MII-7 (gonyckaeTca UCNoONb3oBaHUWe TUTNen gunameTpom
26 MM, BbICOTOW 32 MM C KpaTepom gnameTpom 20 MM U rnyouHon 28 mm Unn 17 x 25 MM ¢ KpaTepoM rny-
buHOM 15 MMm).

doTonnacTuHKK poTorpadgpumyeckme cnektporpadgpudeckme NPC-03 no [3].

[1posABUTENb N pUKCaX ANA POTONNACTUHOK.

Kucnota congaHasa oc. 4. no F'OCT 14261, pasbasneHHas 1:1.

CnunpT atunosbin pektudunkoBaHHbi no FOCT 18300.

Boaa guctunnuposaHHasa no OCT 6709.

[TMHUEeT Xnpypruveckun.

TkaHb xnonvatobymaxkHasi no FOCT 29298.

Bata megnumHckasa no OCT 5556.

bymara macwtabHo-koopauHatHasa no FOCT 334.

[[CO coctaBa apPUHNUPOBAHHOMO 30/10Ta.

Obpasubl A4nst rpagynpoBKu.

O6pasLubl A4S KOHTpOnNS.

[lonyckaeTcda npuMeHeHne apyrnx obopyaoBaHus, MatepuanoB U peakTUBOB NpU YCNOBUM NONYyYeHUS
nokasaTteneun TOYHOCTU, He YCTynarLWnX yKkasaHHbIM B Tabnuue 3.

6.1.2 lNogroToBKa K aHanU3y

6.1.2.1 Ha aHanus npodbl NOCTyNnakoT B BUAE CTPYXKKA, NPOBONOKN, NMEHTHI, rpaHyn, rydkm, nopoLlKa Mac-
CON He MeHee S I U ABYX NMUTbIX CTEPXKHEN.

Topubl cTepKHEN 3aTauMBalOT Ha nonycdepy 1 obpabaTtbiBatoT bapxaTHbIM HANUNBHUKOM A0 Nony4Ye-
HUS TNaaKkou NOBEPXHOCTN.

6.1.2.2 oBepxXHOCTb 30M10Ta ouMWaloT: nNpodbl (CTEPXKHU) NOMELWAalT B CTakaH, NpudaBnsaoT
10—20 cm? (ansa ctepxHen 50 cm3) pacTBopa consiHon KMcnoThl (1:1) n kunataTt B TedeHne 5 — 10 mMuH. Pac-
TBOP CINMBAKOT U NPOMbIBAOT BOAOW 6 — 7 pa3 gekaHTauuen. Takum xe obpaszom obpabaTbIBaloT cTaHOap-
THble (rpadynpoBOYHbIE) 0OpasLUbl.

[TpoBbl B BUAE rybkn nnm NnopoLuka XMMUYEeCcKon OYMCTKE He NnoaBepratoT.

OT Kaxxgown npobbl (KpomMme npob B BMAE NUTLIX CTEPXKHEW) OTOMPAOT No BOCEMb HABECOK, OT KaXKaoro
cTaHaapTHOro obpasua — no 4veTbipe HaBeckn maccon 200 Mr Kakaas.

6.1.2.3 Kaxagyto ovnLeHHYo HaBecky npodbl nu ctaHaapTHOro (rpagymMpoBOYHOro) obpasua noMela-
10T B KpaTep HUXKHEro anekTpoaa.

[onyckaeTcs npeaBapuTenibHoOe crnnasfeHne HaBeckn npobbl UK cTaHOapTHOrO (rpagympoBOYHOIQ)
obpasua B rpapuUTOBOM TUMME B KoponeKk. Koponbkn NpoTUpatoT BaTHLIM TAMNOHOM, CMOYEHHBIM CMTUPTOM, W
NMOMELLAIOT B KpaTep HUXKHEro anektpoaa.

DNeKTpod C HaBeCKOW yCcTaHaBNMBaKOT B HMXKHUKM 3neKkTpoaoaepXaTenb Wwratuea. B BepXHUM 3NeKTpo-
gogepXatenb ycTaHaBNMBaIOT 3M1eKTpoa, 3aTOYEeHHbIN Ha yceudeHHbIN KOHYC UK nonycagepy.

[TpoObI U cTaHOAPTHLIE 0Opa3Lbl B BUAE NUTLIX CTEPXKHEW CryKaT BEPXHUMU U HVXKHUMMW SNEKTpOoaaMN.
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6.1.2.4 TloagroToBKa NpmMbopoB K paboTe — No 3KcnnyaTtauMoHHbIM AOKYMEHTaM NpnbdopoB.

6.1.2.5 OnekTpoagoaepxartenu, Becbl U Apyrne npnucnocobneHnsa npoTuparoT TKaHb, CMOYEHHON Crnp-
TOM.

6.1.3 lNpoBegeHUe aHanusa

6.1.3.1 MexaneKkTpoaHbIM NPOMEXYTOoK OoT 1,5 A0 2,5 MM yCTaHaBNMUBAKOT MO NPOMEXYTOYHOU anadppar-
Me BbICOTOW 5 MM, nogaepXuBagd NnocTOAHHBIM BCE BpPpeEMS 3KCMO3ULUN.

Mexay anekTpogamMiu 3axkuraroT ayry U oTorpaUpyoT CrekTpbl C NOMOLLLIO cnekTporpada.

Ycnosua dgpotorpadunpoBaHnga npusedeHsl B Tabnuue 7.

Tabnwuwuya 7—YcnoBus choTorpapmpoBaHns

JKCMO3UUMA, ¢, aAns COOTBETCTBYIOLLEN
[lyra nepemeHHOro Toka
obnacTtu cnekTpa
LLnpuHa
LLenu, Mm
YactoTa pa3psanos, PukcnpoBaHHoOe 3HaYeHUe . MEHee bonee
[u dasbl nompkura, °C Cuna Toka, A Qoxur 290 Hm 290 Hm
100 60 5—©6 0,015 15 60 45
[dyra nocToAHHOro ToKa
PukcupoBan-
YacTora HOE 3Hau1e- lonsp- AHOYKTUB- | Cuna ToKa,
paspsanos, ['u HUe asbl HOCTb HOCTb, MK A
nomkura, °C
100 60 + 2000 5—0 0,015 15 60 45
* OOXUT NPUMEHSIIOT NPY aHanuae Npobd B BUAE NUTbIX CTEPXHEN.

[lonyckaeTca UCNONb3oBaHUE APYTUX PEXMMOB MPU YCINOBUW NONYYEHUA NoKasaTenen TOYHOCTU, He
yCTynarLux npuseaeHHsIM B Tadbnuue 1.

6.1.3.2 doTorpadpupoBaHme CNeKTpoB cCTaHAAPTHLIX 06pasLoB KU NPob NPOBOAAT B ABYX 0DNACTAX CNEK-
Tpa: MmeHee 290 HM n donee 290 HM. [Ans kaxkaon odbnacTu cnekTpa nonyvaroT No ABE CNeKTPorpamMmMbl Kaxaoro
cTaHgapTHOro obpasua 1 No YeTbIpe CrekTporpamMmmsl KaxXaon npoodbl.

6.1.3.3 3OKCnoHUpoBaHHbIe POTONNACTUHKA NMPOSIBASAIOT, MPOMbIBAOT, PUKCUPYIOT, NPOMbLIBAOT B MPO-
TOYHOU BOAE U cyLlaT.

[1pn cogepxxannm cepedbpa n megm bonee 0,003 % aHanns npoBoAAT B cooTBEeTCTBMN €6.1.3.1 — 6.1.3.3
Ha OTAEeNbHbLIX HAaBeCcKax, CrekTpbl oTorpadpupytoT Yepes TpexcTyneH4YaTbln ocnabdbuTens.

6.1.4 O6paboTka pe3ynbTaToB aHanu3a

Ha ka)xaown cnektporpaMmme U3MepsitoT NoYepHEHUA aHanMTUYeCcKon NMHUK onpeaensaemMoro sneMeHTa
S, + o (TAONMUA 8) n bnnsnexatyero oHa S, (MMHUManbHoe NoYepHeHe PAaoM C aHanIMTUHECKOW TMHNEN C
NoOon CTOPOHbLI, HO C OHOW U TOW XKe BO BCEX CNeKTpaxX Ha ogHoW oTonnacTuHKe ) M NMHUM CpaBHEHUS Scp.
BBIMMCAAIOT PA3HOCTb MOYEPHEHNUN AS = S, p — Sy (S, 4 ¢)- [10 3HaYeHUAM AS; N A S,, NoNy4eHHbIM No ABYM
CneKTporpammMam ANA Kakaoro ctaHaapTHoro obpasua, HaxodaT cpeaHeapumMeTmyeckoe sHadeHne AS . OT
cpegHUX 3Ha4YeHNN AS Ansi cTaHOapTHLIX 00pasLOB U AS, NONMYYEHHLIX N0 YeThIpeM CneKkTporpaMmmam 4ns Kax-
OOW aHanmsnpyemoun npodbl, nepexoasaT K 3Ha4YeHUAM norapndmMoB OTHOCUTENbHOWU MHTEHCUBHOCTI |9(1n/1q3)
no Tabnuue A.1 npunoxedus A. Vicnoneays sHavenns IgC u Ig(1//y), nony4eHHble AN cTaHAapTHBIX 0bpas-
LIOB, CTPOAT Ha MaclITabHo-koopAMHaTHON bymare rpadynpoBoYHbIv rpadomk B koopanHatax [IgC + Ig(/ /1],
rae C — maccoBasl gons onpegensemMon rnpumecm B cTaHgapTHOM obpasue. o 4veTbipeM 3HaAYeHUAM
9(L/1p)y = 19([/1y,)4 NONYYEHHBIM MO YeTbIpEM CnekTporpaMMam Ans Kakaoro onpeaensieMoro afemMeHTa,
Haxo4daT no rpaduky aHadeHnsa x — norapudpma sHadeHUa maccosoun gonu. o popmyne C = 10X BEIMMCIAIOT
3Ha4YeHNa MaccoBbIX AoNnen NpuMec — pesynbTaTthl NapannenbHbIX onpeaeneHni.
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Tabnwuya 8— AHanuTnyeckue NMUHUKU U gmanasoH onpeaensaeMmbiX MacCoOBbIX JONEN

[1nHa BONHbI 5
OnpenensiemMbi 3N1E€MEHT aHaﬂqui{i:Oﬁ NMUHUMN, Cpg:ﬁ::;ﬂ Maccosas gons, %
ANOMUHUN 308,22 PoH 0,0001 — 0,005
308,22 PoH 0,0001 — 0,01~
309,27 ®oH 0,0002 — 0,01
396,15 ®oH 0,0001 — 0,005
BucmyTt 306,77 ®oH 0,0001 — 0,01
306,77 ®oH 0,0001 — 0,017
[[annun 294,364 ®oH 0,0002 — 0,01~
Keneso 259,84 ®oH 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
Nngnn 303,94 PoH 0,0002 — 0,01
325,61 ®oH 0,0002 — 0,01
325,61 ®oH 0,0001 — 0,017
410,18 ®oH 0,0002 — 0,01
451,13 ®oH 0,0002 — 0,01
pngun 266,48 ®oH 0,001 — 0,01
269,42 ®oH 0,001 — 0,01
322,08 ®oH 0,001 — 0,01
351,36 ®oH 0,001 — 0,01
322,08 ®oH 0,0001 — 0,01~
Kagmnu 326,11 PoH 0,0002 — 0,005
326,11 PoH 0,0001 — 0,01~
228,80 ®oH 0,0002 — 0,003
298,06 ®oH 0,0002 — 0,003
361,28 ®oH 0,0002 — 0,003
Kanbuun 317,93 ®oH 0,0003 — 0,01
315,89 ®oH 0,0002 — 0,017
393,37 ®oH 0,0003 — 0,01
422,67 ®oH 0,0003 — 0,01
KobanbT 340,51 ®oH 0,0001 — 0,003
340,92 PoH 0,0001 — 0,01~
345,35 PoH 0,0001 — 0,003
346,58 ®oH 0,0001 — 0,003
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[1nHa BONHbI

Onpepensaembin 3NEMEHT aHaJ'IMTW-IeI_li:Oﬁ NMTUHUN, Cﬁg:ﬁ::;ﬂ Maccosas gons, %
KpemMmHunu 288,16 PoH 0,0002 — 0,01
288,16 PoH 0,0001 — 0,017
MarHmm 277,98 PoH 0,0002 — 0,005
279,55 PoH 0,0002 — 0,005
280,27 PoH 0,001—0,005
285,21 PoH 0,0002 — 0,01
MapraHeL, 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
Meab 324,75 PoH 0,0001 — 0,001
324,75 PoH 0,0001 — 0,027
327,40 0,0001 — 0,004
327,40 AU SI088 0,003—0,02
MblWbSAK 234 98 PoH 0,0005 — 0,001
234,98 PoH 0,0001 — 0,017
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
Hukenb 305,43 PoH 0,0001 — 0,017
341,48 PoH 0,0001 — 0,005
361,94 PoH 0,0001 — 0,005
Onoeo 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
[Tannagmn 324,27 PoH 0,0003 — 0,01
324,27 PoH 0,0001 — 0,027
340,46 PoH 0,0003 — 0,02
342,21 PoH 0,0003 — 0,02
[lnatnHa 265,94 PoH 0,0008 — 0,01
265,94 PoH 0,0001 — 0,027
5?:1 ,88, PoH 0,0008 — 0,02
BTOPOU NOPAL0K
Poann 339,68 PoH 0,0001 — 0,003
332,31 PoH 0,0001 — 0,003
343,49 PoH 0,0001 — 0,005
343,49 PoH 0,0001 — 0,017
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OkonyaHue mabnuusi 8

[1nHa BONHbI 5
OnpenensiemMbi 3N1E€MEHT AHANMUTUYECKOU NUHUN, TIEMERT Maccosas gons, %
e CpaBHEeHUSA
CBuHeL 261,42 DOH 0,0002 — 0,01
261,42 DOH 0,0001 — 0,017
266,32 Olel¥ 0,005 — 0,01
283,31 POH 0,0002 — 0,01
405,78 DoH 0,0002 — 0,01
CeneH 196,09 DOH 0,0002 — 0,002
203,98 Olel¥ 0,0002 — 0,002
241,35 POH 0,0002 — 0,002
391,12 DoH 0,0002 — 0,002
Cepebpo 328,07 DoH 0,0001 — 0,004
328,07 POH 0,0001 — 0,02%
328,07 Au 330,883 0,002—0,02
338,29 DoH 0,0001 — 0,02
Cypbma 259,81 DOH 0,0002 — 0,01
259,81 Olel¥ 0,0001 — 0,01~
217,58 Oleld 0,0001 — 0,01
287,79 DOH 0,0001 — 0,01
519,62 POH 0,0001 — 0,01
Tennyp 238,58 DoH 0,001 — 0,005
238,58 Olel¥ 0,0001 — 0,01~
214,27 Olel¥ 0,001 — 0,003
TnTaH 334,90 DoH 0,0001 — 0,003
324,20 DOH 0,0001 — 0,017
336,12 POH 0,0001 — 0,003
498,17 POH 0,0001 — 0,003
Xpom 276,66 DoH 0,0001 — 0,003
276,66 Olel¥ 0,0001 — 0,01
301,49 Olel¥ 0,0001 — 0,003
425,43 Oleld 0,0001 — 0,005
LInHk 213,85 DOH 0,0002 — 0,001
328,23 POH 0,0002 — 0,001
330,26 DoH 0,0002 — 0,001
330,29 Olel¥ 0,0002 — 0,001
334,50 Olel¥ 0,0002 — 0,01

* C ncnonbsopannem MASC.

[TpumeyaHwune— B cnyyae NoBbILLEHHOIO COAEPHKaHUA HMKEYKA3aHHbIX 3NEMEHTOB BO3MOXHbI HAINMOXeHUs Ha
crneayrowmne nuHumn, HM: Ha In 303,94 — Cr 303,93, Ha Ir 266,48 — Cr 266,48; Ha Ir 269,42 — Cr 269,42; Fe 269,42;

Co 269,42; Rh 269.,42; BoamoxXHa nMHUSA oCcHOBbI Au 269,43; Ha Cd 298,06 — Cr 298,08; Fe 298,09; Pd 298,06; na
Co 340,51 —Ti 340,51; na Co 340,92 — Ti 340,92; na As 228,81 — Fe 228,80; na As 278,02 — Cr 278,03; Ha
Rh 332,31 — Ti 332,29; Fe 332,31; Ha Pb 266,315 — Cr 266,32; Ha Pb 283,310 — Au 283,303; Ha Se 241,35 —
Ir 241,331; Fe 241,33; Ha Mg 277,98 — Sn 277,981; na Pd 342,12 — Rh 342,12.
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[lonyckaeTca Mcnonb3oBaHUe ApPYyrmx NMHUK, a TakKe BbINONHeHMe npouegypbl NOCTPOEHUA rpagynpo-
BOYHbIX rpadpUKoB C NPUMEHEHUEM COOTBETCTBYIOLWMX NpOorpamMm BeIMUCITUTENBEHOU TEXHUKU NPU YCITOBUK NO-
NyvyeHUs nokasarternen TOMHOCTU, He YCTynarLWKX yKkasaHHbIM B Tabnuue 3.

3a pes3ynbTaT aHanusa npuHnMaleT cpeaHeapudpmMeTmnyeckoe 3Ha4YeHUe YeThlipeX (BOCbMUN) pe3ynbTaToB
napannenbHbIX onpeageneHnii, Npu ycrnoBun BeINONMHEHUS TpeboBaHUN pasgena 4.

6.2 MeToa aTOMHO-3MUCCUOHHOIO aHanusa ¢ AyroBbIM BO30Yy)XaeHUeM U (hOoTOINEKTPUYECKON
perucrtpauuemn cnekrpa

MeToa OCHOBaH Ha ucnapeHun 1 Bo3dyxaeHnnM atoMoB NpoObI B AYyroBOM paspsae, PoTo3NeKTPUYECKon
perncTtpauum cnektpa, NaMmepeHUn UHTEHCUBHOCTU aHaNUTUYECKUX CneKTpanbHbIX NMUHUKA onpeaensieMbliX
3NEeMeHTOB N nocneayrowem onpeaeneHnn MaccoBbIX A0NeN SNMeMEHTOB-NMPUMeEcen No rpaaynpoBOYHbLIM
XapaKTepucTukam.

MeToa no3sondeT onpeaensTe MaccoBble A0 NPpUMecei B AnanasoHax, npueedeHHbIX B Tabnuue 1, ¢
nokasaTtensamMmm TOYHOCTU, NpuBeaeHHbIMKU B Tabnuue 3.

6.2.1 CpeacrBa naMepeHUn, BCcnomMmorarternibHble YCTPOUCTBaA, MaTepuanbl U peakTUBDI

CnekTpomMeTp ONTU4EeCKUA SMUCCUOHHBLIN ¢ 0BpaTHOW NMHEeNHOW gucnepcmnen He donee 0,6 HM/MM, cnek-
TpanbHOW cbnacTtbio AnanaszoHomMm 170 — 500 HM, B cnydae nonuxpomatopa (KBAHTOMETP), UMEoLLMA HE Me-
Hee 30 KaHanoB, UNW cnekTporpad ¢ obpaTHOU NMHEeNHoOW aucnepcunen He bonee 0,6 HM/MM, cnekTpaibHOU
obnacTtbto, gnanasoHoM 170 — 500 HM u perucTtpaunen Ha gauogHyto matpuuy (MA3C).

['eHepaTop Ayru NOCTOAHHOIo UK NepeMeHHOro Toka cunon ao 15 A.

AHanusaTop MHorokaHalnbHbIN aTOMHO-3MUACCUOHHBIX cnekTpoB (MASC).

Bechkl nabopatopHble no NOCT 24104 ¢ npeaenom gonyckaemMoun norpelHoCT OAHOKPaTHOro B3BELLN-
BaHUA He bonee 0,005 r.

[leyb conpoTUBNEHNUS.

CTaHOK Ans 3aTo4KM rpadUTOBLIX 3NEKTPOOOB.

[‘padouUT ANA cnekTpanbHOro aHanumsa oc. 4. 7 — 3, gnameTpom 6 mm, anmHoun 200 mm no [1].

[ badouUT ANa cnekTpanbHOro aHanusa oc. d. / — 3, anameTpom 12 mm, annuHon 200 mm no [1].

TurnunrpadutoBble BLICOTOW 15 MM C KpaTepom AnaMeTpom 6 MM, rnyoburHon 12 MM, BbITOYEHHBbIE U3 Ipa-
PUTOBLIX CTEPXHEN OC. Y. / — 3, AnameTpom 12 MM (gonyckaeTcsa UCNONb30oBaHUE TUrMen BbICOTOU 32 MM,
anameTpom 26 MM ¢ KpaTepoMm amameTtpom 20 MM, rnyduHon 28 Mm Unn 17 x 25 MM ¢ KpaTtepom rmybmnHomn
15 MM).

2nekTpodbl rpadputoBble BepxHue annHon 30 — 40 MM, BbITOUEHHBIE U3 TPaPUTOBLIX CTEPXKHEN OC. \.
[/ — 3, AMaMeTpoM 6 MM, 3aTOUYEHHbIE Ha ycevyeHHbIN KOHYC ¢ nnowagkon 1,5 —2 MM Unu nonycdepy.

onekTpoabl rpadgpuTtoBble HWXKHUE annHon 30 — 40 Mm ¢ KpaTepoMm rmyonHon 1 MM, AMamMeTpoM 2 MM,
BbITOMEHHbIE U3 TPaddUTOBLIX CTEPXHEW ocC. Y. / — 3, AnaMeTPoOM 6 MM.

[TnuTa anekTpuyeckasl ¢ 3akpbITOU cnupanslo.

CtakaHbl B1-100 TC no N'OCT 25336.

Kucnota congaHad oc. 4. no [OCT 14261.

CnunpT atunosbin pektudmnkosaHHbi no FOCT 18300.

[TMHUEeT X1Upypruiyeckmn.

Kycaukn.

TkaHb xnonuatobymakHas no FOCT 29298.

Bata MmegnuuHckaa no OCT 5556.

[[CO coctaBa apPUHUPOBAHHOMO 30/10Ta.

Obpasubl Anga rpagynpoBKu.

Obpasubl AN8 KOHTpONS.

[donyckaeTcs npumeHeHWe apyrux obopyaoBaHUsa, MaTepunanoB, PeakTUBOB U cTaHOdapTHLIX 0bpa3uoB
cocTaBa Npuv yCNoBUM NOMYyYEHUNA NoKasaTenen TOUHOCTU, He YCTynaroLlnxX ykasaHHbIM B Tabnuue 1.

6.2.2 lNoagroToBKa K aHanu3ay

[TogrotoBka npod 1 npubdbopa K aHannsy — no 6.1.2.2.

6.2.3 llpoBegeHue aHanu3a

Pabo4ne pexnmbl yCTaHaBMMBAKOT COrMacHO aHanuTuiyeckoun nporpamme nnodo no 6.1.3.

[NMHBbI BONMH aHanMTUYeCcKux NMHUA npuesegeHsl B Tadbnuue 7.

6.2.4 O6paboTKa pe3ynbTaToOB aHanula

3a pesynbTaT aHanusa NnpuHMMaloT cpeaHeapudpmeTmnyeckoe 3Ha4YeHUe YeThlipeXx (BOCbMUN) pe3ynbTaToB
napannenbHbIX onpeaeneHnin, Npu ycnoBMn BelNoNHeHUs1 TpedboBaHun pasaena 4.
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6.3 MeToa aTOMHO-3MUCCUOHHOIO aHanu3a ¢ UCKPOBLIM BO30yXxaeHMeM U hoTO3NEKTPUUEeCKon
perucrtpauuemn cnekrpa

MeToa ocHOBaH Ha UCNapeHU 1N BO3DYXOEeHU aTOMOB NPodbl B UCKPOBOM paspsige, poTosneKkTpuyec-
KOW pernctpauumn cnektpa, UsMmepeHU MHTEHCUBHOCTU aHaNMMTUYECKUX cneKkTpanbHbIX MUHUA onpeaensemMblX
anemMeHToB U poHa. CBA3b UHTEHCUBHOCTU NIMHUN C COAEPKaAHUEM 3MEMEHTOB B Npobe ycTaHaBNUBAKOT C MO-
MOLLbIO TPadyUpPOBOYHBLIX XapaKkTepUCTUK.

MeToa No3BONSIET ONpPeaensiTb CoaepKaHMe NpuMecen B gnanasoHax, NnpuBedeHHbIX B Tabnuue 2.

[TokaszaTenn TOMHOCTU MeToda aHanmsa npuBegeHsl B Tabnuue 3.

6.3.1 CpeactBa naMmepeHuUin, BCcnomMmorarternibHble YCTPOUCTBa, MaTepuanbl U peakTUBDI

CnekTpoMeTp ONTUYECKUA SMUCCUOHHBLIN ¢ 0BbpaTHOWN NMHEeNHOW gucnepcmnen He donee 0,6 HM/MM, cnek-
TpanbHOW obnacTtblo AnanazoHom 175 — 700 HM, B cnydae nonuxpomMartopa (KBAHTOMETP), UMEoLNUA HE Me-
Hee 30 KaHaNOB C MCKPOBLIM UCTOUYHMKOM BO3DYKOEHUSA CriekTpa.

Bechkl nabopatopHble no F'OCT 24104 ¢ npeaenom gonyckaemon abcotoTHON NOrpeLHOCT OQHOKpaT-
HOro B3BeLwwmnBaHua He bonee + 0,01 .

[leyb conpoTUBNEHUA.

CTaHOK ppesepHbIN.

[lpecc.

[lpecc-popma cTanbHaga ¢ maTpuuen BHyTpeHHUM agnameTpom 40 MMm.

[TnuTa snekTpudeckaa ¢ 3aKpbITOU cniupanbio.

[TMHUET Xnpypruieckmn.

Kycauku.

CTtakaHbl B-1-100TC no TOCT 25336.

[ padout mapku MINIM-7 no [1].

Turnun rpadpntoBble gMamMeTpom 26 MM, BbicoTon 30 MM ¢ KpaTepom anameTpom 20 MM, rnydunHoOmn 25 mm,
N3roToBNeHHbIe U3 rpadgputa mapku MIAT-7.

Kucnota consiHas oc. 4. no FOCT 14261, paszbasneHHasa 1:1.

CnupT aTtunoBbIN pekTudunkoBaHHbiM No FTOCT 18300.

AproH razoobpasnbin no FOCT 10157.

TkaHb xnonuatodbymaxHas rno FOCT 29298.

Bata MmegnumHckasa no OCT 5556.

[[CO coctaBa apPUHNUPOBAHHOMO 30/10Ta.

Obpasubl A4nst rpagynpoBKu.

ObpasLbl AN KOHTPOoNS.

[lonyckaeTcda npuMeHeHne apyrnx obopyaoBaHus, MaTtepuanoB U peakTUBOB NPU YCMOBUM NONYyYeHUS
nokasaTteneun TOYHOCTU, He YCTynarLWmMX yKkasaHHbIM B Tabnuue 3.

6.3.2 lNogroToBKa K aHanuU3ay

6.3.2.1 [Npobbl B BUAE CNUTKOB, NEHTHI, NNAaCcTUH NPOTUPAIOT TKAHbHO, CMOYEHHOW CMUPTOM.

6.3.2.2 OT Kaxxgown npobbl CTPYXKKK, MPOBOSIOKA, FpaHy, rydkn Unun nopoLlka otbnparoT HaBeCcKy Maccou
He MeHee 10 r. nga yaaneHusa nNoBepXHOCTHLIX 3arpsisHeHU Npody (Kpome nopoLllka U rydbku) ouvmwatoT no
6.1.2.2.

Kaxgyto HaBecky noMeLllarloT B TUrenb 1 cnnaensawT. [TonydYyeHHbIM CNUTOK NOMeLLatoT B Npecc-popmMy 1
npeccytoT ¢ yeunuem 400 kH. [NoBepXHOCTb NonyvYeHHbIX TabneTok ounwaroT no 6.1.2.2.

[ToBepXxHOCTb NPod (CNUTKOB, NpoKaTa, TabneTtok) AofmkHa ObITb NMNOCKON U rnagkon, 6e3 oTcnoeHun
(NMpY HEODXOANMOCTU NOBEPXHOCTb PPEIEPVYIOT).

[onyckaeTcs npeccoBaHne nNpobd rybku, CTpYXKM MNK NopoLlka 6e3 npeaBaputenbHoro cnnasneHus. B
3TOM Cnyvae Macca HaBecku AomKHa ObiTb He meHee 30 T.

6.3.2.3 [loaroToBka cnekTrpoMeTpa — Mo aKcnnyaTauuoHHbIM AOKYMeHTaM npubopa.

6.3.2.4 OneKkrpogoaepxarenu, Becbl N Apyrne npucnocodbneHnst NpoTruparT TKaHbe, CMOYEHHOW CrUp-
TOM.

6.3.3 [lpoBegeHMe aHanuaa

Paboune pexxmmbl ycTaHaBNMMBAKOT COrMacHO aHanMTU4YecKou nporpamme npubopa:

yactota — 300 I'y;

eMKOCTb — 5 MK®P;

MHAOYKTUBHOCTb — 130 MKI H;

BpemMa nHTerpaumm — 10 c.
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[lonyckaeTcda Mcnonb3oBaHWe APYruxX PeXMMoB MPU YCNOBUU MONyYeHUa nokasaTtenenm TOYHOCTU, He
yCTynaloLlmMx ykasaHHbIM B Tabnuue 3.

[ToaroToBMeHHYo Npody (TabneTky MNM CNMTOK) NoOMeLWarT Ha aHalnUTUYeCKUN CTONUK U noaBepra-
10T BO3OEUCTBUIO UCKPOBOIo paspdaa B NATU MecTaxX. KOHTP-3neKTpoaoM CNyXXUT BONb@PpaMoOBbIN CTep-

KEHb.

[NMHBbI BONMH aHanMTUYeCcKUX NMHUA 1 poHa npmueegeHsl B Tabnuue 9.

Tabnwuwuya 9 — HnuHbl BONH aHanMTMYeCcKnx NMHUM n oHa

B HaHOMeTpax

Onpegenaembin aﬂgﬁ:imicjezizlﬁ ®oOH Ha anuHe Onpenenaembin aﬂgﬁ:i;ﬁ;{zﬁ POH Ha OanNuHe
JIEMEHT UHUK BOJIHbI ANICMEHT AUHUK BOJIHbI
ANMIOMUHUN 396,15 310,50 Hukenb 361,93 310,50
BucmyT 405,78 310,50 Onoso 175,79 310,50
Keneaso 259,94 310,50 [Tannagmn 340,45 310,50
NHann 410,18 310,50 [lnatnHa® 531,89 310,50
Mprnaun 351,36 310,50 Poann 343,49 310,50
Kagmnn 228,80 200,86 CBuHeLU 405,78 310,50
Kansumn 422,67 310,50 CeneH 196,09 200,86
KobanbT 345,35 310,50 Cepebpo 338,29 310,50
KpemHun 288,16 310,50 Cypbma™ 206,84 200,86
Marnmm 285,21 310,50 Tennyp 214 .27 310,50
Mapraneu, 403,45 310,50 TutaH 498,17 310,50
Meab 324,75 310,50 Xpowm 425,43 310,50
MblWbSAK 234,98 200,86 LinHk 213,86 200,86
* Bo BTOpOM Nopsiake peLleTKu.
** Cypbma 519,62 HM BO BTOPOM NOpPsiaKe pPeLLETKN.,

[lonyckaeTcs UCMOMNb3oBaHUE APYrMX NMMHUA NMPU YCNOBUKM NONMyYeHUs nokasaTtenen TO4YHOCTU, He YCTY-
naroLWwnx yKkasaHHbIM B Tabnuue 3.

6.3.4 O6paboTka pe3ynbTaToB aHanu3a

3a pe3ynbTaTt aHanusa NpUHUMaloT cpeaHeapugpmMeTnyeckoe sHavyeHue NATU (AecAT) pesynbTaToB na-
pannenbHbIX onpeaeneHnin nNpm ycnoBun BeINOMHEHUS TpeboBaHMM pasaena 4.

6.4 MeTo4 aTOMHO-3MUCCUOHHOIO aHanuM3a ¢ UHAYKTUBHO CBA3aHHOU NNa3Mou

MeToa OCHOBaH Ha BO3OYXAeHUM aTOMOB NpeaBapuUTenbHO NepeBegeHHOW B pacTBOp Npobbl B MHAYK-
TUBHO CBA3AaHHOW Nnasme 1 USMepeHnn MHTEHCUBHOCTW aHaMMTUYECKOW CNeKTparbHOW IMHUK onpeaensemo-
o 3NemMeHTa.

[1pn pacnblneHnn pacteopa aHanusnpyemomn npodbbl B Nnasmy CBA3b UHTEHCUBHOCTU NMTMHUN C MACCOBOW
Ooneun anemMeHTa B pacTBope ycTaHaBNMMBAKOT C NOMOLLLIO rpadyUpoBOYHON XapaKTepUCTUKMA.

MeToa no3sondeT onpeaensiTe MaccoBbIe 0N NPUMECce B AManasoHax, NpuBeaeHHbIX B Tabnuue 2, ¢
nokasaTensamm TOYHOCTM MeToaa aHanmaa, npueseaeHHbIMMU B Tabnuue 4.

6.4.1 CpencrTBa usMepeHUU, BcnomMorartesribHble YCTPOUCTBA, MaTepuanbl, peakTUBbl U pacTBOPbLI

CnekTpoMeTp aTOMHO-3MUCCUOHHBLIN C UHOYKTUBHO CBA3AaHHOW NNasmMoun, ¢ obpaTHON NMMHEUHOW anucnep-
cnen He xyxe 0,03 HM/MM 1 POTOSNEKTPUYECKON perucTpaumnen MHTEHCUBHOCTU NU3NyveHUd. CrnekTpomeTp
OoIrkeH obecnevmBaTh yueT poHa pSAoM € UCMNONb3yEMbIMU aHANMUTUYECKUMU NIUHUAMMN.
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Bechkl nabopatopHbie no NOCT 24104 ¢ npeaenom gonyckaemon abCcontoTHON NOrpeLlHOCTN He boree
= 0,0001.

[TnuTa snekTpudeckaa ¢ 3aKpbITOU cniupanbio.

[leyb MydpenbHasa ¢ Temnepatypou Harpesa go 1000 °C.

AproH raszoobpasHein no FOCT 10157.

[TuneTtkn 1-1-1-1; 1-1-1-2; 1-1-1-5: 1-1-1-10 no FOCT 29227 .

Konbdbl mepHble 1-25-2: 1-50-2: 1-100-2; 1-1000-2 no FTOCT 1770.

MeH3ypkn BMecTumMocTbto 25, 50, 100, 250 1 1000 cm® no TOCT 1770.

LinnnHapel 1-10-1; 1-50-1 no F'OCT 1770.

CtakaHbl B-1-50 TXC; B-1-100 TXC; B-1-250 TXC no TOCT 25336.

BopoHkn B-75-170 XC no TOCT 25336.

BopoHkn genutenbHble BA-1-100 XC, BA-1-500 XC no OCT 25336.

CTtakaHbl TednoHOBbIE € KpbILLKaMu BMecTuMocTbio 50, 100 cv®.

BaHkn nonuatuneHoBble BMecTUMOCTbio 100 cms.

CTekna 4yacoBble.

CTynka aratoBas.

Turnmn KopyHAOBbIE.

Turnn cteknoyrnepoaHble BMecCTUMOCTbio 50 cm3 .

[TMHUEeT MeaUUUHCKAUIA.

PunbTpbl ByMmaxkHble 06e330MeHHbIEe «CUHAA NeHTay», «benaa neHTa» no [4].

Boaa guctunnnpoBaHHasa, AONONMHUTENBbHO OYULLIEHHAA NMepPeroHkon Unn nNponyckaHmem yepes NoHo00-
MEHHbIE KOMOHKMN.

Kucnota asotHasi oc. 4. no FOCT 11125 n paszdbasneHHas 1:1.

Kucnota consiHasi oc. 4. no NOCT 14261 n pasbasneHHas 1:1, 1:3, 1:5, 1:7, 1:24.

Kucnota cepHas oc. 4. no FOCT 14262 n pasbasneHHas 1:1.

CnupT aTuUnoBbin pektudgunkoaHHbi no NOCT 18300.

Bapua nepeknuck oc. Y. no [9].

Kanua ruapokecua no MOCT 24363 1 pacTBopbl KOHUeHTpauuen 500 r/am3 n 5 r/ ams.

30M0TO BbICOKOWU YNCTOTHI (C MACCOBbLIMW AONAMU onpeaensaeMbiX nNpuMecen, He npeBbillaloLW UMK
HUXKHUE TpaHULLbl AnanasoHa, yKkasaHHble B Tabnuue 2.

3onoto no FOCT 6835 unn FOCT 28058.

Cepebpo no NOCT 6836 unn NOCT 28595.

[TnatnHa no FTOCT P 52245.

[Tannagun no FOCT P 52244 .

Pogun B nopowke no OCT 12342.

Menb no OCT 859.

Kenes3o kapboHunbHoe pagunotexHundeckoe no NOCT 13610.

CBUHeL Bblicokon YnCcTOoThl Mo [OCT 22861 unn FOCT 3778.

LinHk no FOCT 3640.

Hukenb no NOCT 849.

Onoso no OCT 860.

Cypbma no NOCT 1089.

KpeMHun moHokpuctannudecki B cnutkax no FOCT 19658 nnu kpemHua auokemnag no OCT 9428.

KobanbTt no NOCT 123.

TutaH ryéyatbii no FrOCT 17746.

AnroMmuHuA no FOCT 11069.

MarHum no FOCT 804.

Bucmyt no FOCT 10928.

MapraHey, metannmiecknn no F'OCT 6008 mapkm MH 998.

Xpom no OCT 5905.

MbILbAK MeTannM4eckm oc. 4. no [6].

Tennyp no FOCT 17614,

Kaamui no FOCT 1467.

CkaHgun.
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buc(2-6ytokcnatnnoBein) adunp (andytunkapbuton) no [/], HacbIWEHHbLIN XNOPUCTBIM BOACPOAOM:
200 cm® anbyTunkapbuTona noMeLLatoT B AeNUTeNbHY0 BOPOHKY BMecTuMocTbto 500 cvm?, npunumeatot 100 cm?
pacTBopa conaHou KUCnoThl (1:7) U BCTpAXMBaOT B TedeHMe 3 MUH. ['locne paccnamBaHua BOAHYO pasy Crn-
BAlOT B AeNUTEeNbHYO BOPOHKY, BHOBb NpunusatoT 100 cm® pacTBopa conaHon KMCnoThl (1:7) U NOBTOPAOT
onepauunto HackllWeHUa agndbyTunkapobuTona.

“MCTOTa UCNOJIb3yeMbIX METaITOB N peakTUBOB — He MeHee 99,9 %, ecnu He yKasaHo nHave.

[[CO cocTtaBa apPUHUPOBAHHOMO 30M10Ta.

Obpasubl 4ns rpagyupoBKu.

Obpasubl 4N8 KOHTPONA.

[lonyckaeTca npumMeHeHUe ApYrux cpeacTB M3MepeHUn, BCcnomMmoraTesibHbIX YCTPOUCTB, MaTepuarnos U
peaKkTUBOB MPU YCNOBUM NOMy4YeHUA nokasatenen TO4HOCTU, HE YCTynarLwWmx ykasaHHbIM B Tabnuue 4.

6.4.2 lNoaroToBKa K aHanNnuay

6.4.2.1 llpurotoBneHne pacTBOpPoOB

6.4.2.1.1 lNpurotoBneHne OCHOBHbLIX PacTBOPOB C MaCCOBOWM KOHUEHTpauuen cepebpa U KpeMHUS
1 mr/cm3, ckaHama — 0,1 mr/cm® 1 ocTarnbHbLIX MeTannoB — 2 Mr/cm?

PacTBop, cogepxawmn 2 mr/cm?3 poauns: Hasecky poansa maccor 200,0 Mr TWaTtenbHO NepeMeLlnBatoT ¢
5-KpaTHbIM KONMYECTBOM Nepekncu dapust, nepetnpatroT B araToBON CTYMNKE, NePeHOCHAT B KOPYHOOBLIN TUTeNb
N cnekarwT B TedeHne 2 — 3 49 npu temnepatype 800 "C — 900 °C (Turenb CTaBAT B XONOAHYO MY(PENbHYHO
neysb). Cnek oxnaxgarwT 40 KOMHaTHOW TeMnepaTypbl, NEPEHOCAT B cTakaH BMecTUMOCTbHo 250 cMm3, cmavumBa-
10T BOAOW N pacTBOPAIOT B pacTBope condaHon kcnothl (1:1) 4o nonHoro pacteopeHuda. Ecnu nocne pacteope-
HUS cneka B pacTBOpe COMAHOWM KUCMOThbI OCTaeTCHA 0cafdoK, CrMekaHue W pacTBOPeHWEe TMOBTOPSAIOT.
[Mony4eHHbIN pacTBOp pa3dasnaT Bogon Ao obbema 50 cm3 1 ocaxgatoT cynbdat bapmna aodbasneHnem pac-
TBOpa cepHou KNCNoThI (1:9) nopumnaM Npy NOCTOAHHOM NepeMellnBaHUK. PacTBOp HarpesatoT 4o TeMnepa-
Typbl 60 °C —70 °C. Hepes 2 — 3 4 NpoBePSAOT NONMHOTY ocaXaeHusa cynbdarta bapus, 4obaBnsia K pacTBopy
HeCKONbKO Kanesnb KOHLUEHTPUPOBaAHHOWU CEPHOWU KUCNOThI, U OTPUNBTPOBLIBAIOT Yepe3 PUNbTP «CUHAA NEeH-
Ta» UnNu gsonHon hunbTp «benas neHTa» B MepHyto kondy BmectumocTbio 100 cm3. Ocagok Ha dunbTpe Npo-
MbIBaOT 4 — 5 pas ropavymMm pacTBOPOM CONAHOM KUCOTHI (1:5), a 3aTeM 5 — 6 pas ropaden soaon. Pacteop
OOBOAAT 40 MEeTKU pacTBOPOM CONMAHOU KMCNOThI (1:5) N nepemMmelumBalorT.

PacTBop, cogepawlun 1 mr/cm® cepebpa: HaBecky cepedbpa maccon 100,0 mr pacteopsaoT B 10 cm? pac-
TBOpa a3oTHOM KucnoThl (1:1) npyn HarpeBaHuK, 3atem npndaenaoT 50 cMm3 cONAHON KUCNOTLI U KUMATAT 40 NO-
NMMHOrO pacTBOpPEeHUa ocagka xnopuaa cepebpa. PactBop oxnaxgarT, NepeHOCAT B MEPHYH Konoby
BMecTuMocTbio 100 cm3, JOBOAAT A0 METKM pacTBOPOM COMAHOM KMcnoThl (1:1) U nepemMeLLvBatoT.

PacTBopbl, cogepxalyme no 2 mr/cm® nnaTuHbl, CypbMbl, MbILbSKA, TeNypa 1 0f1oBa: HAaBECKY KaxKaoro
N3 nepedyncneHHblx metannos maccoun 200,0 Mr pacTBoOpA0T B CMECK a30oTHOWU U CcoNAHOU KUCNoT (1:3) npn Ha-
roeBaHnn. PacTteop ynapusatoT 4o ob6bema 2 — 3 cm?, npubasnaoT 20 cm? pacTBopa consaHon kucnoThl (1:5),
NepeHocaT B MepHyto konby BMectumocTbio 100 cm3, 0oBOAAT OO METKUM 3TUM XKe pacTBOPOM KUCMOTbI W
nepemMeLlInBaloT.

PacTBopbl, cogepallume no 2 Mr/cm® xenesa, Mean, BUCMyTa U HUKENA: HABECKY KaXA0ro U3 nepeyuc-
neHHbIXx MeTannos maccoi 200,0 mr pacTeopsatoT B 10 cm® asoTHon kucnoThl (1:1) npn HarpeBaHun. Pactesop
yrnapmaaroT Ao obbema 2 — 3 cm?, npubasnaT 20 cm® pacTBopa condHoln kucnoThl (1:5), nepeHocaT B Mep-
Hyto Konby BMmecTumocTbio 100 cm®, 0OBOAAT A0 METKU 3TUM Xe pacTBOPOM KUCOThI M NepeMeLlmnBatoT.

PacTBop, coaepxawmin 2 mr/cm® cBuHUa: HaBecky cBuHLAa Maccoin 200,0 mr pacteopsatoT B 10 cm? pac-
TBOpa a30THOM kKucnoThl (1:1) npn HarpeBaHWW. PacTBop NepeHocAT B MepHYo Konby BmecTimocTbio 100 cm?,
OOBOOAT 4O MeTKM BOOAOU U NepeMeLlnBatoT.

PacTBop, coaepxalwnn 2 mr/cm?® nannagua: Hasecky nannagua maccon 200,0 mr pacteopsaoT B 20 cm?
a30THOW KMCNOTbI NpU HarpeBaHun. PacTeBop ynapueatoT Ao odbvema 2 — 3 cm3, npnbasnsatoT 20 cm3 pacTBopa
CONSAHOW KNCnoThl (1:5), nepeHocaT B MepHYo Konby BMecTuMocTbio 100 cm3, 4OBOAAT A0 METKM 3TUM Xe pac-
TBOPOM KUCIOTbHI U NepeMeLlInBatoT.

PacTBopbl, cogepxalime rno 2 mMr/cm> antoMuHmA, KagMmns, Xxpoma, MmapraHua, kobanbTta, TUTaHa 1 LuHKa:
HaBecKy KaXkaoro ns nepeduncrieHHblx metannoB Mmaccoi 200,0 mr pacteopatoT B 10 cm?® pacTBopa consHON
kucrnotbl (1:1) npu HarpeBaHun. PacTBop NepeHocAaT B MepHyto konby BmectumMocTbio 100 cm?, goBoaaTt ao
MeTKM pacTBOPOM CONAHOM KMCNOTHI (1:5) U NepemMeLllMBatoT.

PacteBop, coaepalni 2 mr/cm® MarHus: Hasecky marHua maccor 200,0 mr pacteopsatoT B 10 cm? pac-
TBOpa conaHom kncnoTsl (1:1). PacTBop nepeHocAaT B MepHYo konby BMecTumocTbio 100 cm?, AoBOAAT A0 MET-
KN pacTBOPOM COMAHOMU KUCNOTHI (1:5) U NnepeMellnBaloT.
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Pacteop, coaepxatunin 1 Mr/cm® kpeMHUs: HaBecky KpemHua maccoit 100,0 mr pacTteopsatoT B 20 cm? pac-
TBOpa rnapokcmaa kanua koHueHTpauunein 500 r/am® B TedoHOBOM cTakaHe, 3aKpblTOM KPbILLKOW, NPU CUMb-
HOM HarpeBaHuUWU. PacTBop nepeHocAT B MepHyr konby BmecTumocTbto 100 cwmd, OoBoOAaT A0 MeTKW
PacTBOPOM rMapoKcuaa Kanus KoHLeHTpauuen 5 r/ams n cpasy nepeHocsaT B MoNIU3TUNEHOBYHO BaHKy.

PacteBop, coaepxawuin 0,1 mr/cm?® ckaHausa: HaBecky ckaHama maccon 100,0 mr pacteopstoT B 10 cm?®
pacTBopa consaHon kucnoThl (1:1). PacTBop nepeHocaT B MepHyto konby BmectumocTbio 1000 cm?, aoBoaaT Ao
MeTK/ BOAOW N NepemMeLlnBatoT.

[onyckaeTca UCNonb3oBaHUe APYrMx MeToauK NPUroToBNEHUA OCHOBHLIX PACTBOPOB, a TakkKe UCNONb-
30BaHMe roToBLIX CTaHAAPTHLIX M aTTeCTOBAHHLIX PACTBOPOB MPU YCIOBUKU NONyYeHUda nokasaTernen TOUHOC-
TWU, He YCTynawLWKMX yKkasaHHbIM B Tabnuue 4.

6.4.2.1.2 lNpurotoBneHne NpomMeXXyTouHbIX PpacTBOPOB

[ OTOBAT NPOMEXYTOYHbIE PACTBOPLI, cogepXallue nnaTtuHy, nannagun, poann, BUCMYT, MbILLBbSAK, ONO-
BO, CBUHEL,, CYPbMY, XPOM W TENnyp.

PacTtBop A: nuneTkon oTéuparoT No 5 cM® 0OCHOBHbLIX PpacTBOPOB NEepPeYUCNIEHHbIX METarMI0B U NOMEeLLatoT
B MepHYo konby BmecTumocTbio 100 cm3. O6bem pacTBopa OOBOAAT A0 METKM pacTBOPOM COMNSAHON KUCIIO-
Thl (1:5) U NnepemMeLlInBaloT.

3HauyeHe MAcCOBOM KOHLUEHTpaLUMN KaXXaoro U3 nepevyncneHHblX 31eMeHTOB B paCTBOPE COCTaBNAET
100,0 mkr/cm3.

PactBop B: nunetkon otbupatotr 10 cm?® pactBopa A 1 NOMELLAT B MEPHY Kondby BMECTUMOCTbHO
100 cm3. O6bem pacTBopa AOBOAAT A0 METKU pacTBOPOM COMAHOM KMcnoThl (1:5) n nepemewwmBatorT.

3HauyeHe MacCOBOM KOHLUEHTpaLUMN KaXXaoro U3 nepevyncneHHblX 31IeMeHTOB B paCTBOPE COCTaBNAET
10,0 mKkr/cm?.

[[OTOBSAIT NPOMEXYTOUHLIE PaCcTBOPLI, cogepalyme antoMUHNI, XKeneso, KaaMui, kobanbT, MarHun, Map-
raHel, Medb, HUKeNb, TUTaH U LMHK.

PacTteop A, : nuneTkon oTémpatoT no 5 cM> OCHOBHBLIX PacTBOPOB artoMUHKA, Xernesa, kagMusi, kobanbsTa,
MarHus, MmapraHua, Megn, HAKena, TutaHa U UMHKa 1 noMewlatoT B MepHyto kondy smectumocTbio 100 cms.
Obbem pacTBopa AOBOAAT A0 METKM PacTBOPOM CONSIHOW KMUCMOThI (1:5) n nepemMellnBatorT.

3HauyeHe MacCOBOM KOHLUEHTpaUMMN KaXXaoro U3 nepevynucneHHblX 31IeMeHTOB B paCTBOPE COCTaBNAET
100,0 mkr/cm3.

Pactsop B,: nunetkon otbupatot 10 cm® pactsopa A, U NOMELLAOT B MEPHYIO KOSBY BMECTUMOCTbLIO
100 cm3. O6bem pacTBopa AOBOAAT A0 METKN pacTBOPOM COMAHOM KMcnoThl (1:5) 1 nepemMmewMBatorT.

3HauyeHe MacCOBOM KOHLUEHTpaUMM KaXXaoro U3 nepevyncneHHblX 31IeMeHTOB B paCTBOPE COCTaBNAET
10,0 MKr/cm?.

[ OTOBAT NPOMEXYTOUYHLIE paCcTBOpPLI, coaepXallmue KpeMmHUA.

Pacteop A,: nuneTkon otéupatot 10 cM3 OCHOBHOIO pacTBopa KpeMHUsI U NOMELLIaT B MEPHYIO KOMBY BMeC-
TumocTbto 100 cvm3. Obbem pacTBopa AOBOAAT A0 METKN BOAOW N cpa3y NepeHOCAT B NOMU3TUNEHOBYHO DaHKy.

3HavyeHne MaccoBOM KOHLIeHTpaLMK KpeMHUsa B pacTteope cocTtasnsgeT 100,0 mkr/cm?.

PacTteop B,: nunetkon otbupatot 10 cm® pactsopa A, U NOMELLAT B MEPHYIO KONBY BMECTUMOCTbIO
100 cwm3. Obbem pacTBopa AOBOAAT A0 METKN BOAOW U cpa3y NepeHoCcAT B MONU3TUNEHOBYHO BaHKy.

3HayeHne MaccoBOI KOHLIeHTpaLUMK KpeMHusa B pacTeope cocTtasngeT 10,0 Mkr/cms.

[[OTOBAT NPOMEXYTOUYHbLIE PACTBOPLI, coaepXallme cepebpo, nannagnun, NnatuHy, PoAUN.

PacTteop A,: nuneTtkon otéupatot 10 cm® ocHOBHOTO pacTeopa cepebpa 1 no 5 cM® OCHOBHBLIX PacTBOPOB
nannagusa, naTuHbl U poans, MoMeLLaoT B MepHYo kondy BMmecTumocTbio 100 ecm3. Obbem pacTBopa A0BOAAT
00 MeTKM pacTBOPOM CONMAHON KMCNOThI (1:3) U NnepeMellnBaloT.

3HauyeHe MacCOBOM KOHLUEHTpaUMMN KaXXaoro U3 nepevynucneHHblX 31IeMeHTOB B paCTBOPE COCTaBNAET
100,0 mkr/cm3.

6.4.2.1.3 TpeboBaHUA K MApPKUPOBKE U YCINOBUAM XpaHEHUSA OCHOBHLIX M MPOMEXYTOUHLIX pacTBOPOB

Ha konbax n baHkax ¢ pacTBopaMu A0MKHbI ObITb HaKMeeHbl 3TUKETKN C YKazaHMEM MACCOBOU KOHLIEH-
TpaLlun 3NeMeHTOB, NOrPeLIHOCT ee YCTaHOBIEHUS U AaTkl NPUroTOBNEHUA pacTBopa.

PacTBOpPbI XpaHAT NMpu KOMHATHOW TeMnepaTtype B repMeTUYHO 3aKPbITbIX EMKOCTHAX U3 CTeKkna WU/nnu
niacTuka.

PacTBopbl, cogepXalne KpeMHUA U MarH1A, XpaHaT B repMeTUYHO 3aKpPbIThIX eMKOCTSAX U3 NNacTUKa.

OcCHOBHbIe pacTBOpPLI XpaHAT He bornee 1 roaa.

[TpOMeEXyTOUHbIE pPacTBOPLI XpaHAT He Oonee 1 Mecsiua NPU MacCoBOW KOHLUEHTpauuM 3MEMEHTOB
100 mKkr/cm® 1 He Bonee 5 AHeN NPy MaccoBOM KoHLEeHTpaLuum anemeHToB 10 MKr/cms.
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[lonyckaeTca ycTaHaBNMBaTb CPOKU roaHOCTU pacTBOPOB B cooTBeTCTBUMU ¢ [TOCT 4212.

6.4.2.2 lMoaroTtoBka npod K aHanuay

6.4.2.2.1 loarotoBka npob kK aHanMay Ana onpegeneHus npumecend 6e3 otaeneHns 3o0noTa

OT npobbl 3010Ta 0TOMPAalOT ABE HaBecku 3onota maccoun no 0,5 r unu (npu cogepkaHnm NpUMecen He
6onee 0,002 %) no 1,0 r, KaXKAYHo U3 KOTOPLIX MOMELLAT B CTEKMOYIrNepoaHbliA TUrens BMecTUMocTbio 50 cm®
(nnn B TedpNoHOBLIN cTakaH BMecTuMocTbio 50 — 100 cwm?), npubaensatoT no 20 cm® consaHon kucnoTel (1:1),
HaKpbIBAOT APYrMM CTeKNoyrnepogHbiM TUrneM (Yallkon Ui CTEKNOYTrNepoaHoU KPbILLKOW) U KUNATAT B TeYe-
He 5 — 10 MuH. PacTBop cnuealoT M NPOMbIBAOT HaBeCKY BOAOU 6 — 7 pas gekaHTauuneu.

Lununapom aobaBnawT B TUMMKM ¢ HaBeckamMn no 10 cMm® cBeXenpuroToBMEHHON CMECU COMNSAHOWN U
a30THOW KNCNOT (3:1) 1 pacTBOpSOT Npu cnadbom HarpeeaHun B TedeHne 30 muH. Nocne NonHoro pacteope-
HUSA HaBeckn AobaBnaoT 1 cM3 OCHOBHOIMO pacTBopa ckaHaua 1 uunuHapom 39 cm® Bogbl. PacTtBop nepeme-
LLUNBAIOT.

[Tony4veHHbIe pacTBOPLI UCNOMb3YOT AN onpeaeneHnst NpUMecen, BKNoYasa KpeMHUM 1 cepebdpo.

Ecnu He TpebyeTcsa onpeaeneHne KPeMHUA U MarHUg, gonyckaeTcd NpoBoANTb onepau v B CTEKNAHHBIX
cTakaHax.

6.4.2.2.2 lloarotoBka npob K aHanM3y Anga onpeaeneHnUsa npuMecen nocne otaeneHnsa 3onoTa

OT npobbl 3010Ta oTOMpPAateT ABe HaBeckn maccon no 0,5 unn 1,0 r n ounwatoT, Kak ykaszaHo B 6.1.2.2. K
HaBecke maccon 0,5 (1,0) r npubasnawT 15 — 20 cM3 CBEXENPUroTOBNEHHON CMEeCUH CONSAHON U a30THOM KNC-
noT (3:1), cTakaH 3aKkpbIBaKOT KPLILLKOW U pacTBOPAOT HABECKY Npu HarpeBaHun B TedeHne 30 M1H. OTKpbIBaKOT
KPbILLKY WU ynapmBatoT pacTBop Ao obvema 2 — 3 cm3. CTakaH CHUMAIOT C MNUTI, oXNa)aatoT, NpudasnatoT
10 cm?3 pacTBopa conaHon Knucnothl (1:24), nepeHocAT B MepHyto Konby BMmecTumocTbio 50 cm3, goBoaar Ao
MEeTKMN TEM XKe paCcTBOPOM KUCMOThLI U NepeMeLllnBatloT (COOTHOLLEHWe CONAHOU KUCNOThI M BOAbI B NOJNTyYeHHOM
pacTBope COOTBETCTBYET 1:7).

[Mony4eHHbIN pacTBOP NOMELLAT B CyXYyto AennTenbHYo BOpOHKY, npunmBatoT 10 — 30 cm3 anbytun-
KapbuTtona n BCTPSIXMBAKOT B TeHeHUe 0aHOW MUHYTEI. [locne paccnansaHua BoAHYHO dpasy CnvBatoT B APYIryHo
aennTenbHy BOPOHKY, NpunneatoT 5 — 10 cm® gnbyTtunkapbutona n nosTopaoT onepauuto. Nocne paccnan-
BaHWNS BOAHYO hasy cnnBatoT B CyXOM CTakaH BMeCTUMMOCTbH 50 cm3. Nony4veHHbIn pacTBOP UCNONb3YT ANS
onpeaerieHnst NpuMecen, 3a UCKIYeHUEeM KpeMHUs1 U cepebpa.

OOHOBpeMeHHO Yepes Bce cTagum NoAroTOBKU K aHanuay NpoBoasT ABa KOHTPOMNbBHbIX OMNbiTa HA YACTOTY
PeaKTUBOB.

6.4.2.3 lpurotoBneHune rpagynpoBoYHbIX obpasuos ([O)

6.4.2.3.1 'pagynpoBoYHbIe 0Opa3sLbl ANsl aHanu3a 6e3 oTaeneHns 30noTa

"pagynpoBoYHble ob6pasLbl (6es 3onoTa) — pacTBop, cogepKawmin no 5,0 Mkr/cm? antoMuHNNA, BUCMYTA,
Xenesa, kKagmus, kobanbTa, KpeMHUS, MarHusl, MapraHua, Meaun, Mblllbsika, OoBa, CBUHLLA, CYPbMbI, HUKENS,
Tennypa, TutaHa, xpoma u umHka (PC5): nuneTtkon otbupatoT rno 5,0 cm® pacTtsopoB A, A, A, N2 CM> OCHOBHO-
ro pacTBopa ckaHausa, NoMeLlatoT B MepHyto konby BmecTumocTbio 100 cm3, AoBOAAT A0 METKM pacTBOPOM CO-
naHon kucnotol (1:5) n nepemMmelInBaloT.

["pagynpoBoYHbie 06pasLbl (C BBeAeHNEM 30510Ta) — pacTBop, cogepKalmi no 5,0 mkr/cm® nannagus,
nnatuHel, poansa U cepebpa (P3CS): HaBeckn 30n0Ta BbICOKOW YACTOTEI Maccon no 0,5 nunn 1,0 r nomewaroT B
cTeKnoyrnepogHble ctakaHbl BMeCTUMOCTbIO 50 cM?, MOBEPXHOCTb 30M10Ta o4MLLaeT No 6.1.2.2 1 pacTBOPAIOT
301070 M0 6.4.2.2.2. MNony4eHHble pacTBOPLI NEPEHOCAT B MepHble Konbbl BMecTUMocTbto 50 cm3, aobasnsatoT
5 cm3 pactBopa A; U 1 cM® OCHOBHOro pacTBopa cKaHaus, OOBOAST A0 METKUW pacTBOPOM COMSHOM
Kncnotel (1:5) n nepemellMBaloT.

[‘pagynpoBoYHble 0bpasubl — pacTeopbl 3omoTa (311A005 1 3J1A010), He coaepxawme onpeaenaemMbix
3N1eMEHTOB: HaBeCKM 3010Ta BbICOKOU YNCTOThI Maccon no 0,5 unu 1,0 r nomelaroT B CTEKoyrnepogHble cta-
KaHbl BMecTUMOCTbIo 50 cM?, noBepXxHOCTb 3o0510Ta odnwarT no 6.1.2.2. K HaBecke maccon no 0,5 (1,0) r Ao-
basnsaT 7 (10) cMm?® cBeXenpuroTOBMEHHOW CMecK COMAHON KU a3oTHoW KucrnoT (3:1), cTakaH 3akpbiBatoT
KPbILLKOW 1 pacTBOpAOT meTann B TedeHue 30 muH npu cnadom (50 °C — 70 °C) HarpeBaHun. NonyveHHble
pDacTBOPbLI NEPEHOCAT B MepHble Konbbl BMecTUMOCTbio 50 cm3, nobasnawT 1 cM3 OCHOBHOIO pacTBopa CKaH-
Ous, AOBOAAT A0 MeTKM Boaon U nepemelwumsaroT. Pacteopbl 3onota 3J1A005 m 3J1A010 ncnonbayoT B
KayecTBe HYyNeBbIX PacTBOPOB.

[[pagynpoBoYHbIe 0Bpas3Lbl XpaHAT He Bbonee 30 gHen.

[1na noCTpoeHns rpagynpoBOYHbIX XapaKTepUCTUK MPpU NpoBeaeHN aHanusa 6e3 otaeneHnsa 30oTa Uc-
NONb3YHOT rpagynpoBoYHbIE 0bpasLbl, ykasaHHble B Tabnuue 10. B kavecTBe HYNEBOro pacTBopa UCNOMNb3YT
PaCTBOP CONAHOW KUCMOTHI, pazbaBneHHomn (1:5).
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Tabnuua 10— pagympoBodHble o6pa3ubl And aHanmsa 6e3 otgeneHuns 30noTa

o”p;ﬂeeﬁjﬁf'b'ﬁ HukHMiA TO BepxHuii [O o”p:”ﬂ:h’;jffb'ﬁ HukHUiA TO Bepxnuii [O
ANIOMNHNIA 3JTA005/3J1A010 PC5 Onoeo 3JTA005/3J1A010 PC5
BucmyT 3J1A005/3J1A010 PC5 [lannagun 3J1A005/3J1A010 P3C5
Keneaso Hynesown pacTteop PC5 [TnatuHa 3J1A005/31TA010 P3C5
Kagmni 3J1A005/3J1A010 PC5 Poawni 3J1A005/3J1A010 P3C5
KobanbT 3J1A005/3J1A010 PC5 CeuHel 3JTA005/3J1A010 PC5
KpeMHUn Hynesown pacTteop PC5 Cepebpo HyneBown pactBop P3C5
MarHun 3J1A005/3J1A010 PC5 Cypbma 3J1A005/3J1A010 PC5
MapraHeun HyneBown pactBop PC5 Tennyp 3J1A005/3J1A010 PC5

6.4.2.3.2 [pagynpoBoYvHble 0bpasLbl A4S aHanmsa ¢ oTAeneHnem 30M10T7a

PacTBopbl ¢ MACCOBOW KOHLEHTpaLuuen onpegensdemMbliX 3fIeMeHTOB, 3a UCKTIoHeHNneM cepedbpa U Kpem-
Hus, 0; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0 mkr/cm?: nuneTkammn oTGMpatoT anmMKBOTHbIE YacTu pactsopoB A, A, unu b, b,
(Tabnuua 11), nomewatoT B TedpioHOBbIE cTakaHbl BMecTUMocTbio 50 — 100 cm?3, npnbasnaoT no 5 cm® cmecu
COMNAHOM N a30THOM KucnoT (3:1) 1 ynapusatoT npu cnabom HarpeeaHum Ao obbema 2 cm?. CTakaHbl CHUMAIOT C
nAnTel, NpubaenawT no 10 cm? pacTBopa conaHon kucnoThl (1:24), noMewaoT B MepHble Konbbl BMECTUMOC-
Tbto 25 cm3, 4OBOAAT 4O METKM TEM XKe pacTBOPOM KUCIOThI U NepemMelumsatoT. PacTBopbl NoMeLLaoT B CyXyHo
NeNUTEeNbHY BOPOHKY, NpunueatoT no 15 cm® gubyTtunkapbutona 1 BCTPAXMBAOT B TeYEeHUe OHON MUHYTHI.
[Mocne paccnavBaHnsa BoAHYO hasy CrvMBatoT B APYryo AenUTenbHYH BOPOHKY, NpunueaT 5 — 10 cm?® guby-
TUNKapOUTOoNna M MNOBTOPAT onepauuto. llocne paccnamBaHUa BOAHYIO pasy cnuBatoT B TeNOHOBLIE
CTakaHbl A 3aKpbIBAKOT KpbILLKaMW.

[ pagynpoBOYHbIE 0DpasLbl FOTOBSIT B A€Hb UCNONMB30OBaHUA U XpaHAT He bonee ABYX OAHEN.

[1na nocTpoeHus rpagynpoBOYHbIX XapakTepUCTUK NP NpoBeAeHUN aHannaa ¢ oTaeneHneM 30510Ta 1c-
MNOMb3YyT rpagyupoBoYHbIe 0bpasLbl, yKkasaHHble B Tabnuue 11.

Tabnwuwua 11 —TpagynpoBoyHblie 0bpasubl 4NA aHann3a ¢ oTAeNeHneM 3010Ta

OBo3Ha4YeHue Obo3HaYeHne BBOOUMbBIX ObbeM KayKaoro BBOAUMOrIoO KOHSI;iLTIe;M;T:EZEABe?EOB
rpagyupoBoYHoOro obpasua PACTBOPOB pPacTBOpA, cM° HeHTPal 3 ’
MKI/CM

DC'1 E, 51 055 052

P(C-2 b, b; 1,25 0,5

DC'B E, 51 2,5 150

P(C-4 b, b; 5,0 2,0

DC'S A, A1 1,25 550

PC-0 A, A 2,5 10,0

6.4.2.4 CnekTpoMeTp roTOBAT K paboTe cornacHo akcnnyaTaLuoHHbIM AOKYMEHTaM K npubopy.

6.4.3 llpoBegeHue aHanuaa

BBOAOAT B nporpaMmy cnektpomMeTpa ANUHbl BOMH aHanUTU4e cKUX NUHUN 1 Koppekunn dooHa. MamepeHus
Ha4ynHatoT He MeHee YeM Yepe3 30 MUH nocne NoaKura nnasmel 4ns ctTadbunmaaunm ycrnosum namepeHus. Bpe-
MA nNpeablHTerpuposaHua — 30 ¢, BpeMs MHTerpupoBaHnUgd — He MeHee S C.

[TocnenoBaTeibHO BBOAAT B NMiasmy rpagynpoBoYvHblie obpasLbl U U3MepPSItoT MHTEHCUBHOCTU aHaNUTU-
YecKUX NMUHUK onpeaensdeMblX 3NIEMEHTOB 3a Bbl4eTOM poHa (MHTEHCUBHOCTU U3NYYEHUA CMeKTpa PAaoM C
aHanNnUTUYECKON NUHNEN onpeaenseMoro anemeHTa). [Ans Kkaxagoro pactesopa BbINOMNHAKT TPU N3MEPEeHUs U
BbIYUCNSAOT cpeaHee 3HavyeHue. [ pagynpoBOUYHble XapaKTepPUCTUKK NonyYaroT B KoopauHaTax: cpeaHee 3Ha-
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YyeHne UHTEHCUBHOCTU aHanUTUYecKnX NMMHUKA onpegenseMbiX 3M1eMeHTOB 3a BbldeToM (ooHa — MaccoBagd
KOHUEeHTpauua anemeHTa B obpasue Ansa rpagaynpoBKuy.

3aTeM B NNasmy BBOASAT paCTBOPbLI KOHTPOMNbLHOMO ONbiTa U aHaNM3nupyeMbiX Npod 1 N3MePSAoT MUHTEHCUB-
HOCTWU aHanUMTU4eCcknxX NMMHUX onpegensaemMblX 3N1eMeHTOB (3a BblYeTOM poHa). [ANna Kaxkaoro pacteopa BbINoJI-
HAOT TPpU namepeHnd. C nomMoLLbo rpagynpoBOYHON XapaKTepUCTUKN HaxoddaT pes3ynbTaThl NapannenbHbIX
onpeaeneHnn 1 BbIMUCIAKOT cpeaHee 3HadeHne — pesynbTaTt aHann3a — MacCOBYHO KOHUEHTpaUM o 3nemMeH-
Ta B pacTBOpe aHanM3npyemomn npodbl U B pacTBOPE KOHTPOJSIBHOTO OnbiTA.

[1pn NnpoBeaeHUM aHanM3a 0e3 oTaAeneHns 3010Ta UCNOMb3YT NUHUK CKaHAWUS KaK NMMMHUW CPaBHEHUS.

ONnHbI BONH aHanMTUYecKMX NUHUA, pekoMeHayemMble AN BbINONMHEHWUSA aHannsa, npuseaeHsl B Tabnu-
ue 12.

Tabnuwua 12— dnvHbl BONH aHANMUTUYECKUX NMUHUN
B HaHOMeTpax

Onpepgensaembin 3NeMeHT [1nnHa BONHbI OnpegensaemMbin 3NEMEHT [nnHa BONHLI

ANMIOMUHUN 396,152 [lannagun 340,458
BucmyT 223,061 [1naTtuHa 214,423
Keneszo 259,940 Poann 343,489
Kagmun 226,502 CBUHeELU 220,353
KobanbT 228,616 Cepebpo 328,068
KpeMHUn 251,612 Cypbma 217,581
Marnmm 279,553 Tennyp 214.275
MapraHeu, 257,610 TutaH 337,280
Meab 324,754 Xpowm 337,280
MblWbSAK 189,042 LInHK 205,584
Hukenb 221,647 CkaHamn™ 213,856
OnoBo 189,989 CkaHann™* 255,237

* lcnonb3yloT Kak NIMHUIO CpaBHEHUA NPY NMPpoBeAeHUM aHanunasa b6e3 otaenenus sonota ana As, Bi, Cd, Co, Cr, Fe,
Mn, NI, Pb, Pt, Sb, Si, Sn, Te, Zn.
- ** Mlenonb3yloT Kak NIMHUIO CPaBHEHWS NPU NpoBeaeHun aHannaa 6e3 otaenenuns sonota ans Mg, Cu, Ag, Pd, Rh, Al,

[lonyckaeTcs ncnone3oBaHue Apyrux NMHUN U gpyrux sanemMeHToB cpaBHEHUSs NPU YCNOoBUM NONy4YeHUA
nokasaTenen TOYHOCTU, He YCTynarwWwmx ykasaHHbIM B Tabnuue 4.

6.4.4 ObpaboTKa pe3ynbLTaToB aHanusa

MaccoByto gonwo onpegendemoro anemeHTta X, % BbIMUCNAOT NO popmMyne

x=Y10* (9)
M

rae C — maccoBasd KOHUEHTPaAUNA OofpedelideMOoro sJieMeHTd B dHaIIM3NMPYEMOM pPaCTBOpPE, MKF/CMS;
C= Crp _ CK.D’

rae C,, — 3Ha4YeHne MacCoBOW KOHLEHTPAaL/MM onpeaensieMoro 3fieMeHTa B aHanM3MpyeMoMm pacTBope, Nony-
YyeHHOe Mo rpaZyUPOBOYHON XapaKTepUcTUKe, MKr/CM”:
C.o — CpeaHee 3Ha4YeHne MaccoBOM KOHLEeHTpaL MM onpeaensaemMoro afieMeHTa B pacTBope KOHTPOSIbHOro
onbITa, MKI/CM:
V — obbeM aHannsupyemoro pacteopa npobbl, cMm3;
M — macca HaBecKu npoobl, T.
3a pesynbTaT aHanMsa npuHUMaroT cpeagHeapudmMeTnyeckoe 3HadyeHne AByX (YeTblpex) pesyrbTaToB

napannenbHbIX onpegeneHnin nNpu ycnoBun BbINONHEHUA TpeboBaHM pasaena 4.
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6.5 MeTog aTOMHO-9MUCCUOHHOIO aHanu3a ¢ MHAYKTUBHO CBA3aHHOU NNa3Mou U UCKPOBLIM
oTOOpOM NpobObl (UCKpoBOU abnauuen)

MeToa 3aknodaeTcd B pacnblneHu aHannmsnpyemoroc matepuana npy Bo3aencTBUN BbICOKOBOBTHOIO
MCKPOBOIo paspsja Ha NoBEPXHOCTHLIW Cron obpasLia B aproHoBoOM cpede U U3MepeHnn MHTEHCUBHOCTU aHa-
NMNTUYECKUX cCnekTpanbHbIX NUMHUA 3NEeMEHTOB NpPKY BO3OYXAEHMM aTOMOB NONMYYEHHOIO aspo30/sl B UHAYKTUB-
HO CBsI3aHHOW Nnasme.

CBA3b MHTEHCUBHOCTU NMMHUU C cCoAEpPXKaHMEM aneMeHTa B Npobe ycTaHaBNMUBaAKOT C NOMOLLbIC rpagyu-
POBOYHOW XapaKkTepUCTUKA.

MeTo4 no3BONSIeT onpeaenaTh coaepaHnsa npumecein B ananasoHax, NnpmMBeaeHHbIX B Tabnuue 2, ¢ no-
KaszaTensamm TOMHOCTU MeToda aHanusa, NnpueegeHHbIMU B Tabnuue 5.

6.5.1 CpeacrBa UaMepeHUn, BCnomMmorartenbHble YCTPOUCTBA, MaTepuanbl U peaKTUBLI

CnekTpoMeTp aTOMHO-3MUCCUOHHBIN C UHOYKTUBHO CBSI3AHHOM NNasMon U KaMepou UCKPOBOTro oTbopa
npob (MCcKpoBOW abnsauunn), cbecnevnBaroLL BO3MOXHOCTb NPOBeAeHUS KoppeKkLn dpoHa N HOPpMUPOBaHUA
aHaNUTU4YEeCKNX CUTHATIOB.

Kucnota congaHas no N'OCT 14261, pasbasneHHas 1:1.

CnunpT aTUnoBbin pekTudgunkoaHHbi no NOCT 18300.

AproH razoobpasHbin no FOCT 10157.

Boaa guctunnuposaHHaa no [OCT 6709.

bymara Haxga4vHaa Ne 4.

bymara dounbTpoBanbHaga Unu TkaHb Tuna 6a3n.

CTtaHgapTHble 0bpasubl cocTaBa addUHUPOBAHHOIC 30M10Ta B NMacTUHAaX.

[onyckaeTcs npumeHeHWe apyrux obopyaoBaHUs, MaTepuanoB U peakTUBOB MNP YCNOBUN MONyYeHUs
nokasaTtenen TOMHOCTU, He YCTynalWmnX yKkasaHHbIM B Tabnuue 5.

6.5.2 lNogroToBka K aHanNnUay

6.5.2.1 Tlpobbl NocTynawT Ha aHanu3 B BUAe NNacTuUH UMK CIUTKOB NPOU3BONIbHOW hOPMbl M MacCCHhil,
MMeELIoLLMX NNOCKYO NMOBEPXHOCTL Nnowaaeto He MeHee 15 x 15 MM 1 TonwmHou He MeHee 0,5 Mm. [lonycTu-
Mble pasMepbl 00pa3sL OB onNpeaensitoTCa BMECTUMOCTLIO KaMepbl UCKPOBOTro oTbopa npobbl (adbnsauun).

6.5.2.2 T1NOCKYyI0 NOBEPXHOCTb CTAHAAPTHBLIX U aHaANM3NPYyeMbIX 00pasLoB oYMLLAOT HaXaa4vyHOW byma-
oW, 3aTeM NPOMbLIBaIOT PacTBOPOM consAHoM KUcnoThl (1:1), 3 — S pas Bogon n npoTuparoT Hacyxo UNbTRO-
BanbHOW BymMaron Unn TkaHbto. AHanmManpyemasi NoOBepXHOCTb AO0MKHA npeacTaBnsiTb cobOW NNOCKOCTb be3
BUOMMbBIX PaKOBUH W1 LLUNAKOBLIX BKIOYEHUN.

6.5.2.3 lloaroToBka K paboTe N BKMOUYEHME CNEKTPOMETpa — Mo 3KCnnyaTauuoHHbIM OOKYMEHTaM K
npmnoopy.

O nnHbl BONH aHanNnUTUYeCKNX NMHUA onpeaenseMbiX 3NeMeHTOB yCTaHaBNMBAIOT B COOTBETCTBUN C Tab-
niuen 13. lonyckaeTtca ncnornb3oBaHue Apyriux annH BOMH Npu ycnoBUM nony4vyeHns nokasartenen ToO4HOCTH,
He yCTynawLMX ykasaHHbIM B Tabnuue 5.

Tadbnmnua 13— dnvHbl BONH aHANMUTUYECKUX NIMHUN
B HaHOMeTpax

Onpegensaembin 3NeMeHT [1nnHa BONHbI OnpepensaemMbin 3NEMEHT [1nnHa BONHbI
BucmyT 223,061 [lannagnn 340,458
yKeneso 259 940 [1naTtunHa 203,646
KpemHun 251,612 Poawnn 343,489
Marnmnm 279,553 CBuUHeLU 220,353
MapraHed, 259,373 Cepebpo 328,068
Megb 324,754 Cypbma 206,838
MblWbAK 189,042 TutaH 334,994
Hukenb 231,604 Xpom 276,654
OnoBo 189,989 LInHk 205,584
30N0TO (BHYTPEHHUIN CTAHAAPT) 201,00
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N3mepeHnsa HaunHaoT He MeHee YeM vYeped 30 MUH nocne nomxura nnasmbl 4ns ctadbunmsaunm ycrnoBmm
namepeHus.

6.5.3 llpoBeaeHue aHanusa

6.5.3.1 ['pagynpoBKa cnekTpomeTpa

B aepxatenb Kamepbl UCKPOBOro oTbopa npob nocnegoBaTenbHO NMOMELLaoT cTaHaapTHble obpasLbl
apPUHUPOBAHHOIO 3010Ta U NoABepratoT BO34eUCTBUID MCKPOBOTO paspaja.

[1poBOOAT U3MepeHNa MeTOA0M BHYTPEHHero ctraHagapTa ¢ Koppekuuei goHa. B kKayecTBe ONopHOro CUr-
Hana NCnonb3yroT NMNMHWUIC BHYTpeHHero ctaHaapTa Au 1 — 201,00 HM. Koppekuuto dooHa npoBoAsiT NyTEM BbIHUN-
TaHUs curHana dooHa (MHTEHCUBHOCTU U3NYYeHUsA cnekTpa paaoM C aHanUMTUYecKon NMMHUEn onpegensaemMoro
BNemMeHTa) U3 CyMMapHOro aHanuTuiyeckoro curHana Ha anuvHe BOMHbI onpeaensemMoro afieMeHTa.

N3mepeHunsa Kaxxgoro obpasua NpoBOASAT B ABYX pasnMUHbIX TOUKAX MOBEPXHOCTN obpasua ¢ npeaBapu-
TeNbHbIM ODLICKPUBAHNEM B KaXKO0OW TOUKE.

Bpemsi obbickpnBaHust — He MeHee 30 c¢. B kaxkgon Touke npoBoast 3 — 4 napannenbHbiX NU3MepeHUs
(BpeMsa MHTErpmpoBaHuns aAnsa Kaxkgoro nsmepeHumnst — He meHee 10 ¢) U BbIMUCIIAOT cpedHee 3Ha4yeHue.

[‘pagynpoBOYHYO 3aBUCUMOCTb Nony4vatoT B koopauHatax: X — 1 /1, ,, rae X — maccoBas 4oNs 31eMeH-
Ta, %; [, — VHTEHCUBHOCTb CUTHana Ha NMHUK onpeaenaemMoro 3feMeHTa 3a Bbl4eToM oHa; [, , — UHTEH-
CMBHOCTb curHana Ha nuHun Aul 201,00 HM 3a BblMeTOM dpoHa; [, /1, , — OTHOCUTENbHasA NHTEHCUBHOCTL
aHanUTUYeCKoro curHana onpeaensaemMoroc anemMeHTa.

6.5.3.2 BbinonHeHne aHanusa

B AepxaTtenb UCKPOBOM KaMepbl nocnegoBaTeribHO noMewaroT npodbl ap@UHUPOBAHHOMO 3010Ta U
noaBepraroT BO3AEUCTBUIO UCKPOBOTO paspsaa.

[TpoBOAAT namMmepeHUsa no 6.5.3.1. C nomMmolbo rpagynpoBOYHON XapaKTePUCTUKM HAXOoOdAT MacCOBYHO
00N onpegensemMmoro anemMmeHTa B obpasue. lNonyvatoT ABa pesynbTaTa napannenbHbiX onpeageneHnn B ABYyX
pasnnUYHbIX TOYKax NOBEPXHOCTWN obpasua. PesynbTaTthl onpeaeneHnst coaepXaHus 3NemMeHTOB Nnony4varoT aB-
TOMaTUYECKN.

6.5.4 Ob6paboTka pe3ynbTaToB

3a pe3ynbTaT aHanuMsa NpUHUMaKT cpeaHeapuPpMeTUieckoe 3HadYeHNe ABYX (YeTblpex) pe3ynbTaToB
napannenbHbIX onpeaeneHnin Npu ycnoBu BeiNoNHEHMs TpeboBaHnK pasaena 4.

7 MeTon aTOMHO-abOCOPOLMOHHOIrO aHanu3a

MeToa ocHOBaH Ha ucnapeHnn n atToMmusaLnum pacteopa Nnpodbl B NilaMeHn ra3oBon ropesiki unn B rpadoum-
TOBOM aTtomusaTope (KioBeTe), UBMEepPEHN aTOMHOIO NOrnoLWeHNa aHanuTu4ecknx (pe3oHaHCHbIX) cnekTparnb-
HbIX JIMHWIA onpegenseMbIX 3/IEMEHTOB 1 NOCNeayoLLeM onpeaenieHn cogepXaHus 31eMeHTOB-NPUMEecen no
rpagyvpoBOYHBIM XapaktepucTukam. MeTtoa nos3sondeT onpeaensaTb Codep)XaHne npumecer B guanasoHax,
npuBeAeHHbIX B Tabnuue 2, ¢ nokasaTenamm TOYHOCTU, NpUBeaeHHbIMKU B Tabnuue 6.

7.1 CpeacTBa UsaMepeHUn, BcnoMmoratenbHble YCTPOUCTBA, MaTepuanbl U peakTUBbI

CnekrtpomMeTp Anst aToMHO-abcopbLUMOHHOO aHanmsa ¢ nfiamMmeHHbIM U rpadPUTOBLIM aTOMU3aTOPaMMN.

NNamMmnbl cnekTpanbHbIE € NONLIM KATOAOM ANdA onpeAensieMblX 3NeMeHTOB N 6e33NeKTpoaHbIe raso-
paspsaaHbie namMmnbl ANg onpeaeneHns BUCMYTa, CYPbMbl, ONOBa, MblLLbSKA U Tennypa.

[TponaH-0yTaH B 6annoHax TexHudecknn no FOCT 20448.

AueTuneH pacTtBopeHHbIn 1 razoobpasHbid no FOCT 5457 .

AproH razoobpasHein no NOCT 10157.

Becbl nabopatopHblie no NOCT 24104 ¢ npegenom aonyckaemMoun NorpeLuHocTn oaHOKPaTHOrO B3BELLN-
BaHUA He bonee + 0,0002 r.

[1nnTa anekTpuyeckasl ¢ 3akpbITOU cnupanslo.

[leub mydenbHaa ¢ Temnepatypon Harpesa ao 1000 °C.

Lkady cylumneHeIM ¢ TeMnepaTypon Harpesa 4o 150 °C.

[TuneTtkn 1-1-1-1; 1-1-1-2: 1-1-1-5: 1-1-1-10 no FOCT 29227 .

Kondbl mepHble 1-25-2; 1-50-2; 1-100-2 n 2-25-2; 2-50-2; 2-100-2; 2-1000-2 no TOCT 1770.

Men3ypkn BmectumocTbio 50, 100, 250 n 1000 cm3 no TOCT 1770.

CTakaHbl cTekngaHHble BMecTuMocTbio 50, 100 1 250 cm® no MTOCT 25336.

BopoHku cteknaHHble B-56-80 XC no FOCT 25336.

BopoHku cTeknsHHble aenutenbHble BMecTuMocTbio 100 1 500 cvm® no TOCT 25336.

CTtakaHbl TednoHOBbIE € KpbILLKamMu BMecTumMocTbio 50, 100 cv®.
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BaHk1 nonnaTuneHoBble BMecTUMocTbio 100 cm3 .

CTekna 4yacoBble.

CTynka araToBag.

PUnNbTpbl bByMmakHble 00e330MeHHbIE «KCUHAA NeHTa» U «benaqa neHTa» no [4].

CnupT aTuUnoBbin pektudgunkoaHHbi no NOCT 18300.

Kucnota azotHada oc. 4. no FOCT 11125 n pasbasneHHas 1:1.

Kucnota consiHasi oc. 4. no NOCT 14261 n pasdbasneHHas 1:1, 1:3, 1:5, 1:7, 1:24.

Kncnota cepHasi oc. 1. no FOCT 14262 n pasdbasneHHas 1:9.

Buc(2-6ytokcuatunoselin) adoup (andytunkapbuton) no [7].

OnbyTrnkapbuTon, HacblWeHHbIA XIopucTbiM Bogopoaom: 200 cm? abytunkapburona nomMmeLlatroT B ae-
NUTENbHYH BOPOHKY BMecTumMocTbio 500 cm3, npunueatoT 100 cm?® pacTBopa consaHon KUCnoThl (1:7) N BCTPAXU-
BaloT B TedyeHne 3 MUH. [locne paccnamBaHuUa BOAHYIO pasy CnuMBaloT, B AeNMUTENbHYIO BOPOHKY BHOBb
npunmneatoT 100 cm? pacTBopa conaHom KNCnoThl (1:7) N NOBTOPAIOT onepaLnio HacbkieHusa gnbytunkapdburona.

KucnoTta BuHHaga no MOCT 5817, pacTtBop ¢ MaccoBol KoHueHTpauuen 10 r/gm3 .

Boaa guctunnuposaHHasa no [OCT 6709.

Boaa bugmnctunnupoBanHas no [8].

Turnn kopyHaoBble no [9].

Kagmun cepHokucnbi no FOCT 4456.

BydepHblil pacTBOP CEPHOKUCIIOro KagMmns ¢ MacCoBOI KOHLUEeHTpauuen kagMmmnsa 5 mr/cm?: HaBecky cep-
HOKMCOro Kaamua maccoin 11,4 r nomeLatoT B MepHyto konby BMmectumocTbio 1000 cvm®, npubasnsatot 500 cm3
BOAbI, NepemMellMBaloT 40 PACcTBOPEHUS CONn, A0BOAAT A0 MeTKM BOAOU U CHOBa NepeMellnBatoT.

NaHTaH xnopuctein no [10].

BydepHbln pacTBOp ¢ MacCoOBOM KOHLUEHTpaLuuMen xnopuctoro nantadHa 10 mr/cm3: HaBecKy XNopucToro
nanTaHa maccon 10,0 r nomewatoT B MepHyto konby BmectumocTbio 1000 cm3, npubasnaoT 500 cm? Boabl, ne-
peMeLUnBaloT A0 PpacTBOPEHNUA CoN, AOBOASAT A0 METKU BOAOW U CHOBAa NepeMeLlnBatoT.

Huobusa nsatmokuck no NOCT 23620.

BoaHasa cycneHsnsa NaTUOKUCU HNODKUS C MACCOBBLIM COOTHOLLEHWEM 1:5: K HaBecke NATUOKNACK HNODUS
maccon 4,0 r npnbasnsaoT 20 cMm® BOAbLI 1 NepeMellunBatoT 40 COCTOAHUA CYCNeH3NHN.

Hukenb aszoTHokucnbia no FOCT 4055.

PacTBop as30THOKUCNOro Hukena (Moaudpukatop MaTpuubl) C MacCOBOW KOHLEeHTpauuen HUKens
200 MKr/cm3: HaBecKy a3oTHOKMUCIOro Hukensa maccon 0,099 r nomelaroT B MepHYH0 Konby BMEeCTUMOCTbIO
100 cm?, npubasnaT 50 cm? Boabl, NepeMeLllnBatoT 40 PacTBOPEHUA CONKU, AOBOAAT 40 MEeTKN BOAOW 1N CHOBA
nepemMeLLlmnBatoT.

HaTtpuin BonbdpamoBokiucnbi no FOCT 18289.

PacTBop BONbpPaMOBOKUCNIOIO HaTpPUA C MacCOBOW KOHLIeHTpaumen Bonbdpama 5 mr/cm3: HaBecky
BONbdpamMoBOKNCIIOro HaTpus maccon 0,8 r nomeLllaroT B MepHyto kondy BmectumocTbio 100 cm3, nprubasns-
toT 50 cm® BoAbl, NepeMelunBaloT 4O pacTBOPEHUSA COoMnU, A0OBOAAT A0 METKM BOAOW M CHOBa NepemMeLlnBatoT.

LinpkoHua asyokuck no FOCT 21907 .

BogHas cycneHsna okcuaa ULMPKOHKUS ¢ MacCOBbIM COOTHoLLeHMeM 1:5: K HaBecke okcuaa LLMPKOHUS Mac-
coln 4,0 r npnbasnawT 20 cm? Boabl U NepeMellnBatoT O COCTOAHUA CYCNEH3NN.

Bapua nepeknck oc. Y. no [9].

Kanua ruapokeua no MOCT 24363 1 pacTBOp ¢ MaccoBoOM KoHLeHTpaunen 200 r/ams.

3onoto no FOCT 6835 unn FOCT 28058.

Cepebpo no NOCT 6836 nnu NOCT 28595.

[TnatnHa no FTOCT P 52245.

[MTannagun no FOCT P 52244 .

Pogun B nopowke no OCT 12342.

Meab no FOCT 859.

Kenes3o kapboHunbHoe pagmnotexHndeckoe no FOCT 13610.

CBUHel, Bblicokon YUCTOThI Mo [ OCT 22801unn FOCT 3778.

LinHk no FTOCT 3640.

Hukenb no FOCT 849.

Onoso no NOCT 860.

Cypbma no FOCT 1089.

KpeMHUN MoHOKpUucTannnyeckii B cnutkax no FOCT 19658.
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AntomuHmn no FOCT 11069.

MarHun no rOCT 804.

BucmyTt no NOCT 10928.

MapraHeu meTannudeckiia no FOCT 6008.

Xpom no OCT 5905.

MbILLbAK MeTannM4eckn oc. 4. no [6].

Tennyp no FOCT 17614.

Kagmuim no FOCT 1467.

KobanbT no NOCT 123.

TutaH ryéuatein no FOCT 17746.

CTaHaapTHbIe 0bpasubl cocTaBa apPUHUPOBAHHOTO 30M0Ta.

“MCTOTa NCNOJSIb3yeMbIX METaIOB N peakTUBOB — He MeHee 99,9 %, ecnu He ykasaHo nHave.

LdonyckaeTca npumMeHeHUe gpyrux cpeacTs M3MepeHUin, BCroMoraTesbHbIX YCTPOUCTB, MaTepunaros U
pPeaKkTUBOB MPU YCNOBUX NOMYyYeHUs nokasarternien TOMHOCTU, He YCTynaLWmX yKkasaHHbIM B Tabnmue 6.

7.2 lloaroToBKa K aHanusy

7.2.1 lpuroToBneHue pacTBOpoOB
7.2.1.1 TlpurotoBNneHne OCHOBHbIX PaCTBOPOB

PacTBop ¢ MaccoBoW KoHLIeHTpaLunen pogua 2 mr/cm?: HaBecky poaua maccoi 200,0 Mr TLuaTensHo ne-
PEMELLNBALIOT C 5-KpaTHbIM KONTMYECTBOM Nepeknc bapua, nepetnpatroT B araToBON CTYNKE, NEPEHOCHT B KO-
PYHOOBLIA TUTeNb W crekakoT B TedeHue 2 — 3 4 npu temnepatype 800 °C — 900 °C (Turenb cTaBAT B
XOonoaHbln Mmydgens). Cnek oxnaxaarwT A0 KOMHaTHOWM TemMnepaTypbl, NepPeHOCAT B CTakaH BMECTUMOCTLIO
250 cm®, cMa4vMBaloT BOAOW U pacTBOPSAIOT B pacTBope conaHon KuenoThl (1:1) 4o nonHoro pacteopenusa. Ecnu
nocne pacTBOPEHUA crneka B pacTBoOpe CONMAHOU KNCMOThl OCTaeTcda 0cagok, cnekaHue U pacTBOPEHME NOBTO-
patoT. [Mony4veHHbIN pacTBop pa3basnaoT Bogon 4o obvema 50 cm? n ocaxaatoT cynbdaTt bapusa gobaBneHu-
eM pacTBopa cepHOoU KUCIOThl (1:9) nopumnamMm npru NOCTOAHHOM nepemMellnBaHn. PacTBop HarpesarwT 40
Temnepatypbl 60 °C — 70 °C. Yepes 2 — 3 4 npoBepsatoT NOMHOTY ocaxaeHus cynbdgarta dapust n oTPUNbTPO-
BbIBAIOT Yepe3 PUNbTP «CUHAA NEeHTa» Unu ABONHOU UNbTP «benasi NeHTa» B MePHYHo KoNby BMECTUMOCTLIO
100 cm3. Ocagok Ha hunbTpe NpomMbiBaloT 4 — 5 pas ropsayMm pacTBOPOM CONAHONM KMcnoThl (1:5), a 3atem
5 — b pas ropaven Boaon. Pacteop AOBOAAT A0 METKM PacTBOPOM CONSAHOM KUCNOTHI (1:5) n nepemelnBaloT.

PacTBop ¢ MaccoBoW KoHLIeHTpaumen cepebpa 1 Mr/cm>: HaBecky cepebpa maccoi 100,0 Mr pacTBOpAIOT
B 5 — 10 cm® pacTBOpa a3oTHoW kucnoThl (1:1) npu HarpesaHun, 3atemM npubasnaT 50 cM?® consaHON KUCMOTHI
N KUNATAT A0 NOMHOro pacTBOPEHUs ocaaKka xnopuaa cepebpa. PactBop oxna)xaaroT, NepeHOCAT B MEPHYIO
Konby BmectumocTbto 100 cm® ;| 0OBOAAT A0 METKM PacTBOPOM COMSAHOM KncnoThl (1:1) U nepemMellnBatorT.

PacTBOpbl C MacCOBOM KOHLIEHTpaLnen nnaTuHbl, nannagus, cypbMbl, Mblilbsika, Tennypa, kagMua U
onoBa 2 Mr/cM3 KaXKablA: HAaBECKY KaxKJoro M3 nepeduncrneHHbix metannoe maccon 200,0 mr pacTBOpSAOT B
30 — 50 cm® cmecn consdHoOM U a3oTHOM kucnoT (3:1) npun HarpeBaHun. PacTBop ynapumBakT Ao obbema
2 — 3 cm?, npubasnatoT 20 cm3 pacTBopa congHom KMcnoThl (1:5), nepeHocaT B MePHYHO KONOy BMECTUMOCTbLIO
100 cm?3, 0OBOAAT 4O METKM 3TUM XKe pacTBOPOM KNCIOThI N NepemMeLLmnBatoT.

PacTBopbl ¢ MaccoBOM KOHLIEHTpauuen xenesa, Mmeau, kobanbTa, MapraHua, BUCMyTa U HUKena 2 mr/cm?®
KaxkObl: HABECKY Kaxkaoro U3 nepeduncriedHHbix metannos maccon 200,0 mr pacteopstoT B 10 cM® a30THOM KuC-
noTol (1:1) Npu HarpeBaHuu. PacTBop ynapusatoT Ao obbema 2 — 3 cm?, npnbasnatoT 20 cm® pacTBopa cong-
HOM KucrnoThl (1:5), nepeHocAT B MepHyto konby BmecTumocTbio 100 cm® |, AoBOAAT AC METKUA 3TUM Xe
PACTBOPOM KUCIMOThI N NepeMeLlnBatoT.

PacTBop ¢ MaccoBoOW KOHLEHTpaLmen cemHLa 2 Mr/cm?: HaBecky cBuHLa maccon 200,0 Mr pacTBOpSAIOT B
10 cm?® pacTBopa a3oTHoW k1ucnoThl (1:1) npu HarpeBaHUN. PacTBop nepeHocAaT B MepHyto konby BMecTUMOC-
Tbto 100 cm3, 4oBOAAT A0 METKM BOAOW N NepeMeLlmnBatoT.

PacTBOpbl C MAccoBON KOHLEHTpaLUuen antoMmMHUA, XpoMa 1 UMHKa 2 Mr/CM3 KaxKAblA: HaBECKY KaXKaoro
13 nepedncneHHblx metannoB maccon 200,0 mr pactopsitoT B 10 cm3 pacTtBopa consgiHOM KMcnoThl (1:1) npu
HarpeBaHuN. PacTBOp NepeHocAaT B MepHyto Konby BmectumocTbio 100 cm3, 40BOAAT A0 METKM pacTBOPOM CO-
NAHOW KUCNOThLI (1:5) N nepemMeLlInBalor.

PacTBop ¢ MaccoBOW KoHUEHTpauuMen TutaHa 2 Mr/cm®: HaBecky TUTaHa maccoi 200,0 Mr pacTBopsaoT B
20 cm? pacTBopa consdHomn kucnoThl (1:1) Npy CUNbHOM HarpeBaHUKM B cTakaHe, 3aKpblITOM YaCOBbIM CTEKITOM.
PacTBop conaHom KMcnoTbl NpubaBnaoT nopLunamMmn no 5 cm® 4o NonHoro pacteopeHns TutaHa. PactBop nepe-
HOCAT B MepHyto konby BMmectumocTbio 100 cm®, 4OBOAAT AC METKM pacTBOPOM CONAHOM KucnoTbl (1:5) 1
nepemMeLlInBaloT.
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PacTBop ¢ MaccoBoW KOHLIeHTpaLen mardnsa 2 mr/cm?: HaBecky marHua maccoin 200,0 Mr pacTBOpsAoT B
10 cm?® pacTBopa consaHol kncnoThl (1:1). PacTBop nepeHocAaT B MepHyo Konby BMecTumMocTbio 100 cm?, OBO-
OAT 00 METKM pacTBOPOM CONSAHOU KUCMOTHI (1:5) 1 nepemMellnBaloT.

PacTBop ¢ MaccoBoW KOHLEHTpaunen kpemHma 1 mr/cm3: HaBecky kpemHmna maccon 100,0 Mr pacTeops-
oT B 20 cm? pacTBopa ruapokcuaa kanunsa koHueHTpaumen 200 r/am° B TehIOHOBOM CTakaHe, 3aKpbITOM KP biLLI-
KO, NpU HarpesaHun. PacTBop oxnaxaatoT, NepeHocaT B MepHyto konby BmectumocTbio 100 cm? |, goBoasaT Ao
METKM BOOOW N Cpa3y NepeHOCAT B NONMMU3TUNEHOBYHO DaHKY.

[onyckaeTca UCNonb3oBaHUe APYrMx MeToauK NPUroToOBNEHUA OCHOBHLIX PACTBOPOB, a Takke UCNONb-
30BaHMe roToBLIX CTaHAAPTHLIX M aTTeCTOBAHHLIX PACTBOPOB MPU YCIOBUKU NONyYeHUda nokasaTernen TOUHOC-
TWU, He YCTynawLWKMX yKkasaHHbIM B Tabnumue 6.

7.2.1.2 lpurotToBneHmne NpoMeXXyTouHbIX PpacTBOPOB

PacTBopbl, coaepXaline BUCMYT, MbILUbAK, ONOBO, Nannagun, nnaTtuHy, poaun, CBUHeL,, CypbMy, Ten-
nyp, Xpom

PacTtBop A: nuneTkon oTbmpatoT No 5 cM3 OCHOBHbLIX PACTBOPOB BUCMYTA, MblLbsKa, 0NoBa, nannagus,
nnaTUHbI, POAUS, CBUHLA, CypbMbI, TENNypa, XpoMa, NoMeLlatoT B MepHyHo kondy BmectumocTbio 100 cm3, ao-
BOAAT A0 METKU PacTBOPOM COMAHOU KANCIOThI (1:5) U nepemMeLlumBaloT.

3HavyeHne MaccoBOW KOHUEHTPpaLUMN KaXXaoro U3 nepeymncrneHHblX 31eMeHTOB B pacTBOPE COCTaBNSET
100,0 mKr/cm?.

PacTteop B: nunetkon otbupatotr 10 cm? pactBopa A 1 NnoMeLwawT B MEePHY Konby BMEeCTUMOCTbHO
100 cm?® , AOBOAAT 4O METKM pacTBOPOM CONAHON KNCNOTHI (1:5) n nepemelunsatoT.

3HavyeHne MaccoBOW KOHUEHTpaLUUN KaXXaoro U3 nepeymcneHHbiX 31eMeHTOB B pacTBOPE COCTaBNSET
10,0 mKkr/cm?.

PacTBopbl, cogepxxalme antoMnuHuUK, Xeneso, KagMmun, KobaneT, MarH1MiA, MmapraHey, Meab, HUKENb, TU-
TaH U LUWHK

PacTtsop A;: nuneTtkon oTbupatoT No 5 cM3 OCHOBHBIX PACTBOPOB allOMUHWS, Xenesa, kKagmus, kobansTa,
MarHusi, MapraHua, Mean, HUKensa, TUTaHa 1 UMHKa, noMewaroT B MepHyto kondy BmectumocTbio 100 cm?3, ao-
BOAAT 40 MeTKM pacTBOPOM COMAHOMU KUCNOTHI (1:5) 1 nepemMellnBaloT.

3HavyeHne MaccoBOW KOHUEHTPpaLUWUN KaXXaoro U3 nepeyvmcneHHbIX 3N1eMeHTOB B pacTBOPE COCTaBNSET
100,0 mkr/cm3.

Pactsop B,: nunetkon otéupator 10 cM’ pacTteopa A, 1 NOMeLAT B MEPHYHO KOSBY BMECTUMOCTbLIO
100 cm?3, OoBOAAT 4O METKM pacTBOPOM consaHomn KucnoThl (1:5) n nepemelwinsatoT.

3HavyeHne MaccoBOW KOHUEHTPpaLUWUN KaXXaoro U3 nepeyncneHHbIX 31eMeHTOB B pacTBOPE COCTaBNsIET
10,0 MKr/cm?.

PacTBopbl, cogepXxalme KpeMHU

Pacteop A,: nunetkon otbupatoT 10 cM> OCHOBHOIO pacTBopa KPEMHUSA U NMOMELL AT B MEPHYHO KONBy
BMecTuMocTbto 100 cm3, goBOAAT A0 METKW BOAOW U cpa3y NepeHoCAT B NONN3TUNEHOBYO DaHKy.

3HavyeHne MaccoBOI KOHLIeHTpaLUMKM KpeMHUsa B pacTteope coctasnsgeT 100,0 mkr/cm?.

Pacteop B,: nuneTtkon otbupatoT 10 cm® pacteopa A, 1 NoMeLLanT B MEpHY Konby BMECTUMOCTbIO
100 cm®, goBOOAT 4O METKU BOAOW N cpasy NepeHOCAT B NONU3TUIIEHOBYHO DaHKy.

3Ha4YeHne MaccoBOW KOHLLeHTpauum KpemMHusa B pacteope coctasnsaeT 10,0 mkr/cms.

PacTBopshl, cogepxalime cepebpo

Pactsop A,: nuneTkon otéupatoT 10 cM*® 0CHOBHOIO pacTeopa cepebpa U NoMeLLaloT B MEPHYIO KONby
BMecTuMocTbto 100 cm3, 4OBOAAT A0 METKM pacTBOPOM COMAHON KMcnoThl (1:3) 1 nepemMeluvBatoT.

3Ha4yeHne MaccoBoOW KOHLeHTpaLuu cepebpa B pactope cocTasnaeTt 100,0 mkr/cm3.

Pacteop B,: nuneTtkon otbupator 10 cM® pactsopa A, 1 NOMeLLaT B MEPHYHO KONBY BMECTUMOCTbHO
100 cm?3, goBOOAT 4O METKU pacTBOPOM ConsiHOW KucnoThl (1:5) n nepemMeLlumsatoT.

3HayeHe MaccoBOW KoHLeHTpauun cepebpa B pacteope coctasnaeT 10,0 mkr/cm?,

7.2.1.3 llpurotoBneHue rpagynpoBOYHbIX 0OpasLIOoB

7.2.1.3.1 pagynpoBoYvHble 0bpasLbl — pacTBOPbI C MACCOBOWN KOHLEHTpauuen onpeaensaemMsix ane-
MEHTOB, UCKIoYaga cepebpo, 0,2; 0,5; 1,0; 2,0; 5,0 Mkr/ cmM3: nuneTkamm oTbMparoT afIMKBOTHbLIE YacTU PaCcTBO-
poB A, A, uA, unn B, 6, n B, (Tabnuua 14), nomeLualoT B TerIOHOBbIE CTakaHbl BMecTUMOocTbio 50, 100 cm?,
npnbasnaoT no 15 — 20 cm3 cmecu conaHon 1 a3oTHOM kKuenoT (3:1), ynapusatoT npu cnabom HarpesaHun 4o
obbema 2 cm3. CTakaHbl CHUMALOT ¢ NnTLl, NpndasnatoT no 10 cm3 pacTBopa conaHon kmcnoThl (1:24), nepe-
HOCAT B MepHble KONbbl BMECTUMOCTbLIO 25 cM3 Kaxkaas, A0BOAAT OO0 MeTKUM TeM e pacTBOPOM KUCMOTHI,
nepemMeLlnBaloT U nepennBaroT B cyxue TedpIOHOBbIE CTaKaHbI.
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Tabnunua 14 — Cocras rpagyvpoBOYHbIX 06pasuoB

06 Obo3HaveHne n o6 bLEM BBOOUMbBIX SHAYEeHNEe MacCOBOW KOHUEHTpaL MK
O3HaYveHune rpagynpoBovHoOro obpasua 3 3
PAaCcTBOPOB, CM SNEMEHTOB, MKI/CM
5, 51 U 52 (53)
[[O-1 0,5 0,200
[ O-2 1,25 0,500
[ O-3 2.5 1,00
[ O-4 5,0 2,00
A, A1 U Ag (Ag)
[O-5 1,25 5,00

PacTBOpbl NEpPeHOCAT B cyxue AenutenbHble BOPOHKN, NpndasnsatoT no 15 cm® gubytunkapbutona, Ha-
CbILLEHHOro XJTOPUCTBIM BOAOPCAOM, U BCTPAXUBAKOT BOPOHKU B TedeHne 1 MuH. ['locne paccnamBaHunsa BogHblIe
dpasbl CNMBaOT B TePIOHOBLIE CTakaHbl U 3aKPbIBAOT KPbILLKaMW.

7.2.1.3.2 ['pagynpoBOYHble 0DpasLibl — pacTBOPLI C MACCOBOW KOHLIeHTpaLuunen cepedpa 0,2; 0,5; 1,0;
2,0: 5,0 mkr/cm3: nuneTkaMmm oToMpaloT anuMKBOTHbIE YacTW pacTBOpPa A, nnn b, (Tabnuua 14), nomellatoT B
MepHble KONbbl BMECTUMOCTBIO 25 cM® Kaxkaasa, 4OBOAAT A0 METKU pacTBOPOM consiHOM KnucnoThl (1:5) n nepe-
MeLUnBatoT.

7.2.1.3.3 [pagynpoBoYHble 0DOpasLbl — pacTBOPbl C MACCOBOW KOHLUEHTpauuen onpeaensemMsix ane-
meHToB 0,02; 0,05; 0,10 mkr/cm3: nuneTkon oTbupatoT no 2,5 cmM paCcTBOPOB C MaCCOBOW KOHLEHTpaLnen are-
meHToB 0,2; 0,5; 1,0 mkr/cm3, npurotoBneHHbIX Mo 7.2.1.3.1, nomewatoT B MepHble KONbbl BMECTUMOCTbHO
25 cM3 Kaxkgasa, 4OBOOAT A0 METKN pacTBOPOM COMSAHON KUCnoThl (1:7), nepemMellMBatoT U NepenmBatoT B Cyxme
TePIOHOBbIE CTaKaHHbl.

7.2.1.4 TpeboBaHUSA K MApKUPOBKE U YCNOBUAM XpaHEHUSA PpacTBOPOB

Ha konbax 1 6baHkax ¢ pacTBopaMn A0MKHbI ObITb HAKNEEeHbl 3TUKETKN C YKasaHUEeM MacCOBOW KOHLEH-
Tpauun 3N1eMeHTOB, NMOrpPeLIHOCTU ee YCTaHOBNEHUA, AaThl MPUroTOBMNEHNA U CpOoKa rogHOCTU PacTBOPOB.

PacTBOpbl XpaHAT NpyU KOMHATHOW TeMnepaType B repMeTUYHO 3aKPbITbIX EMKOCTSX U3 cTekna U/mnu
nnacTuka.

PacTBophl, cogepXaline KpeMHUA U MarHn, XpaHsaT B repMeTUYHO 3aKPbIThIX eMKOCTAX U3 NNacTUKa.

OCHOBHbIe pPacTBOPbI XpaHAT He bonee 1 roaa, NPOMEXYTOUYHbIE PACTBOPLI XPaHAT He bonee 2 MecsLeB
npy MaccoBoW KoHLUeHTpaunn anemenToB 100 mkr/cm? 1 He Bonee 5 gHeln NpyM MaccoBOWN KOHLLEHTpaLumn ane-
meHToB 10 MKkr/cm3. pagynpoBoYvHble 0bpasLbl FTOTOBAT B €Hb UCNONb30OBaHUA U XpaHAT He bonee 2 AHen.

[lonyckaeTca ycTaHaBNMBaTb CPOKM rogHOCTU pacTBopoB B cooTBeTCTBUM ¢ [OCT 4212.

7.2.2 OT60p U NnoaroTroBKa Npob K aHanu3y

7.2.2.1 OT60p npod Ansa aHanunsa npoBoAsAT B cooTBETCTBUK ¢ TpeboBaHuamun [OCT 28058.

7.2.2.2 TlogrotoBka npod ans onpegeneHnst npumecen (Kpome cepebpa)

OTbupatoT ABe HaBecku npobbl maccon no 0,5 — 2,5 r (tabnuua 15), KAyt U3 KOTOPLIX NOMELL AT B
TedbnNoHOBBLIN cTakaH BMecTUMocTbio 50, 100 cm? |, npubaenatoT no 10 — 20 cmS conaHon kuenoTsl (1:1) U Ku-
NATAT B TedeHne 5 — 10 MuH. PacTBop cnnearoT 1 NpoMbIBaOT HaBeCKy BoAoM 6 — 7 pas gekaHTauneu. K Ha-
Becke nNpubasnanT 15 — 20 cm?® cBeXenpuroToBeHHOW CMeCcn CONAAHON 1 a30THOM KNCnoT (3:1), 3aKkpbiBatoT
KPbBILLKOM 1 pacTBOPSAIOT NMpu cnabom HarpeBaHun, NprubaBnasa cMecb KUCMOT nopumnammn no 5 cm?® oo nonHoro
pacTBopeHus Npobbl. OTKPbIBAKOT KPLILKY WU ynapuBatoT pacTBop A0 obbema 2 cwm?d,

Tadbnuuya 15— 3aBUCMMOCTb MacCbl HABECKU OT COAEPKAHUSA NMPUMeCcen

MaccoBas gons npumecu, % Macca HaBecku, 1
OT1 0,0001 oo 0,0005 Bkntom. 20—25
Ca. 0,0005 goo 0,002 Bkntou. 1,0—2,0
Cs. 0,002 oo 0, 01 Bkntou. 0,5—1,0
Cg. 0,01 oo 0,02 Bkntou. 0,5
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CTtakaH cHMMatoT ¢ NnuThl, npudasnaoT 10 cm? pacTBopa conaHom KMcnoThl (1:24), NnepeHoCAT B MEPHYIO
Konby BMECTUMOCTbIO 25 cM3, A0BOAAT A0 METKU TEM XKe pacTBOPOM KUCMNOThI, NepeMeLlnBatoT (COOTHOLLEeHME
CONMAHOW KACNOTLI M BOAbl B NTPUrOTOBNEHHOM pacTBOpPe COOTBETCTBYET 1:7) M nepenuBaloT B CYXOU TedpTOHO-
BbI CTaKaH.

PacTBop NepeHocaT B Cyxyto AenUTenbHY BOPOHKY, NpnbasnaoT 10 — 30 cm? (B 3aBUCUMOCTM OT Mac-
Cbl HABECKW) ANBYTUNKapbuTona, HackILWEHHOro XNOpUCTLIM BOAOPOAOM, U SKCTPArMpytoT 30/10TO B TeYEHUE
1 MmuH. Tlocne paccnavMBaHUA BOAHYK a3y CNUBAKOT B APYrywo AeNUTEeNbHYH BOPOHKY, NPUOaBnaroT
5 — 10 cm® gnbytunkapbuTona, HacbILLEHHOro XJIOPUCTBIM BOAOPOAOM, N MOBTOPSAIOT IKCTPaKLMIO 30/10Ta B
TeyeHne 1 MUH.

[Tocne paccnanBaHust BOOHYHC hasy CnnBatoT B CyxXon Te@noHOBLIN cTakaH. Ecnn He TpebyeTca onpe-
aeneHne KpeMHUda 1 MarHug, To AonyckaeTcs NpoBOAUTL PaCTBOPEHMEe B CTEKNAHHBLIX CTakaHax.

OOHOBPEMEHHO Yepes Bce cTaanm NoAroToBKM Npod NPoBOAAT ABA KOHTPOMbHBLIX OMNbITa HA YNCTOTY pe-
aKTUBOB.

7.2.2.3 TlogrotoBka npod Anga onpegeneHust cepedpa

OTbupatoT ABe HaBeckun Npobkl maccon no 0,5 — 1,0, Kaxxayro N3 KOTOPbLIX MOMELLIAT B CTakaH BMECTU-
mMocTbto 50 unn 100 cm?, npnbasnatoT no 15 — 20 cMm3 cBeXenpuroToBNEeHHON CMech CONMAHON N a30THOM KUC-
noT (3:1) 1 pacTBoOpAT 3071070 NpKW cnabom HarpeBaHun, NpUGaBnNas cMecb KUCMOT NopuMaMn no 5 cms,
CHUMaLtOT ¢ NAnTLl, NpudaenawT 10 cm?® pacTBopa conaHon KMcnoThl (1:5), NepeHoCcAT B MEPHYIO KOOy BMec-
TUMOCTbIO 25 cM® , JOBOAAT A0 METKU TEM e PacTBOPOM KUCMOThl U NepeMeLlnBatoT.

OAaHOBpPEMEeHHO Yepes Bce cTagnn NoaroToBKU npob NpoBOoAAT ABa KOHTPOMbHLIX OMNbITa HA YACTOTY pe-
aKTUBOB.

7.2.3 MNMoparotoBKa cneKkrpomMmeTpa K paboTe

ATOMHO-abCOPOLIMOHHBIA CNEKTPOMETP NOAroTaBNMUBAaOT K paboTe cornacHo akcnnyaTtauuoHHBIM O0KY-
MEHTaM K npudopy.

7.3 lpoBepeHUe aHanusa

7.3.1 AHanus ¢ atToMu3sauymen npod B nnameHn

[ns1 onpegeneHna BUCMYTA, Kenesa, KagMus, kobanbTa, MarHmsi, MmapraHua, Mmeu, MbllbsiKa, HUKENS,
nannagusa, naaTuHel, POanA, CBUHLA, cepebpa, cypbMbl, TeNypa N UMHKA UCNONb3YT nnamMsa nponaH-6y-
TaH-BO3QyX UMW aLeTUNeH-Bo3ayX, ANnd onpeaeneHnst Xxpoma UCnonb3yoT NnnamMs aueTuneH-so3ayx (Boccta-
HOBUTENbHOE, 0bOoralleHHOE roprovYM rasom).

[Mpn onpegeneHnn poansa 1 NNaTUHbI B pacTBOPLI BBOAAT BDydepHbIn pacTBOP CEPHOKUCIIONO KagMums: B
Konby BMecTUMOCTbIO 25 cm?® nomewatoT 5 cMm® aHanM3npyemoro pacteopa WUnun rpagynpoBoYHoro obpasua,
nobaenawT 5 cm3 bydepHoOro pactesopa 1 nepemMeLLmnBatoT.

[Tpn onpeageneHnn MmarHust B pacTBopbl BBOAAT OydoepHbI pacTBOP XNIOPUCTOro NaHTaHa: B KONOY BMec-
TUMOCTbIO 25 cM? noMmewaroT 5 cMm3® aHannM3npyemMmoro pactesopa Unmv rpagynpoBodHoro obpasua, AobaBnatoT
5 cm® bydbepHOro pacTeopa 1 nepemMeLlnBatoT.

[TocnegoBaTeNbHOCTL PaChbINIEHUS B NiaMs ra3oBOW ropenkn rpaaynpoBoYHbIX 0OpasuoB, pacTBOPOB
KOHTPOSIbHOrO ONbITa U PaAcTBOPOB aHanmManmpyemMblxX Nnpod yctaHaBMMBAOT B COOTBETCTBUM C NPOrpaMmMHbIM
obecnevyeHnem crnekTpomeTpa.

[N1HbI BONH aHanMUTUYecKnx NUHUA npuBeaeHsl B Tabnuue 16.

[onyckaeTca Ucnonb3oBaHUe Apyrux MUHUA NMPK YCNoBUM MONyYeHUs nokasaTtenem TOMHOCTU, HE YCTY-
narLWmMx yKkasaHHbIM B Tabnuue 6.

abnunua 16— OnuHbl BONH aHAaNnUTUYeCKUX NMUHNIA

OnpenensemMbii 3N1eMeHT [1nHa BOMHbI, HM Onpepenaembin 3NeMeHT [1nHa BOMHbI, HM
BucmyT 223,1 Meab 324 .8
yKeneso 2483 MblLWbAK 193,7
Kagmunin 228.,8 Hukenb 232.,0
KobanbTt 240,7 [Mannaguu 247 6
Marumun 285,27 [1naTtunHa 265,9
MapraHed, 2795 Poaonn 343.5
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OkonyaHue mabnuusi 16

[1NHa BONHbI, HM OnpepensaemMbin 3NEMEHT [1NHa BONHbI, HM

Onpepensaembin 3NeMeHT

CBuUHeU 283,3 Tennyp 214.3
Cepebpo 328,1 Xpom 357,9
Cypbma 217,6 LInHK 213,9

[ paaynpoOBOYHbIE XapaKTePUCTUKMA NOMyYaoT, UCNOMb3YA rpagynpoBoYHLIE 0DpasLbl, NPUrOTOBMEHHBIE
no 7.2.1.3

[1o rpaaynpoBOYHBIM XapaKTepPUCTUKaM HaxoOdsaT MaCcCOBYHO KOHLIEHTpaLUMUIO onpeaensemMoro sfieMeHTa
B aHaNM3NpyeMoMm pacTBope.

Ecnu 3HaveHne BeNUYMHBLI MOTMNOoLWEeHNs ANga pacTBopa aHannsnpyemon npodbl NPeBOCXOANT 3HAYEHME
BEMMYMHBI NOrNoLWeHUsa, COOTBETCTBYOLWEEe NMUHENHOMY Y4acTKy rpaayupoBOYHON XapaKTepUCTUKA, pacTBoOp
aHanM3npyemoun npobbl paszdaBnsaloT PacTBOPOM CONAHON KNCNOTHI (1:7).

PesynbTaThl onpegeneHns cogepkaHus 3NeMeHTOB B pacTBopax aHanm3npyemblx npobd (¢ y4eToM KOH-
TPOMBHOTO OMbiTa) NONyYarnT aBTOMaTUYECKN.

7.3.2 AHanuis ¢ atomusauueun npo6b B rpachbuToBOM aTOMU3aTOpE

[ns onpeneneHns onoea, antoMUHUS, KPEMHUA U TUTAHA, a TaKXKe CYPbMbl, MbllLbAKA, BUCMYTa, TENNy-
pa, CBMHLUA 1 nnaTuHbl Npu cogepxaHun meHee 0,005 %, nannagusa, poausi, HUKens, kobanbTa Npu cogepka-
HAN meHee 0,0005 %, npumMmeHsaoT aToMusaumto Npod B rpadpUTOBOM aToMU3aTope (KIoBeTe).

Ycnosuga atommadauunm B rpacdutosom atommdatope HGA-600 npueeaersbl B Tabnuue 17.

Tabnwuwya 17 — YcnoBusa atommaayum npob 3onorta B rpadmuToOBOM aroMmmaaTope

BbicylLumnBaHue OsoneHue ATOMU3ALIUA
[1nuHa
ane-
MaHT BOJIHbI, Temne- Temne- Temne- [JononHuTenbHbIE YCNOBUA
AM patypa, | Bpems, ¢ | patypa, | Bpemsa,c | partypa, | Bpewms,c
°C °C °C
2650 Tpybka nuponutundyeckas
Pt 265,9 130 15 1300 10 Ramp-0 2
2500 Tpybka n nnatdopma 0bpabo-
As 193,7 130 15 1200 10 Ramp-0 2 TaHbl Nb,Os.
B atommnsaTtop BBOONTCH
0,01 cm® pacTtBopa Ni (NO3),
2100 —
Bi 306,8 130 15 900 10 Ramp-1 3
2100 B atommn3atop BBOOAUTCH
Te 214 3 130 15 1000 10 Ramp-0 2 0,01 cm® pactBopa Ni (NO3),
2400 B pactBopbl go6aBnsawT BUH-
Sb 217,06 130 15 1100 10 Ramp-0 2 HYIO KUCITOTY™
2400 Tpybka obpaboTaHa pacTBOpPOM
SN 286,3 200 15 1200 10 Ramp-0 2 Na,WO,.
B pacrtBopbl A0DaBnsitdoT BUWH-
HYIO KUCIOTY™
2650 Tpybka nuponutnyeckasl ¢ nu-
Al 309,3 130 15 1700 10 Ramp-0 3 PONMUTUYECKOU MaTdhopmMon
2650 Tpybka obpaboTaHa pacTBOpPOM
Sl 251,06 130 15 1400 10 Ramp-0 4 Na,WO,
2650 Tpybka nuponutundeckas
Ti 364,3 130 15 1400 10 Ramp-0 4

31




[OCT P 53372—2009

OkonyaHue mabnuust 17

BeicywneaHue OsoneHue ATOMU3ALIUA
[1nuHa
ane-
TaHT BOJIHbI, Temne- Temne- Temne- JononHnTtensHble yCNoBuA
HM patypa, | Bpems, ¢ | paTtypa, | Bpewms, c patypa, | Bpewms, ¢
°C °C °C
2650 Tpybka nuponutunyeckas
Pd 247.6 130 15 1300 10 Ramp-0 2
2400 Tpybka nuponutunyeckas
Rh 343,5 130 15 1300 10 Ramp-0 2
1800 Tpybka nuponutunyeckas
Pb 283,3 130 15 850 10 Ramp-0 2z C MUPONMUTUYECKON nnatgop-
MOWN, 0OpaboTaHHON LNPKOHNEM
2500 Tpybka nuponutnyeckas
NI 232,0 130 15 1400 10 Ramp-0 2z C MUPONMUTUYECKON nnatgop-
MOW
2500 Tpybka nuponutnyeckas
Co 242.,5 130 15 1400 10 Ramp-0 Zz C MUPONMUTUYECKON nNnaTtgop-
MOW
* B konby BMECTUMOCTbIO 25 cm® oTBumpatoT 2,0 cm® pacTBopa Npobbl Unu rpagynpoBoYHOro obpasua, 4obaBnsatoT
2 cm® pPacTBOPAa BUHHOW KUCIOTLI U MepemMeLllmnBatoT
[MTpnmevaHune—[IOna apyrmx TmnoB rpadduToBLIX aTOMU3ATOPOB YCNOBUSA aTOMMU3ALUN BbIDUPAIOT 3KCNepu-
MEHTanbHO.

[1ns pazdbaBneHnsa pacTtBopoB Npod nNpu onpeaeneHnn NNaTuHbl, MbllLbsIKa, BUCMYTa, Tennypa, cypbMsbil
N ONOBa UCMNOMNb3YOT pacTBOp condaHon kncnoTel (1:5). Npn onpegeneHnn KpeMmHUa 1 antoMUMHUA PacTBOPL
npod pa3dbaBnaoT BOOOW.

OBbpaboTKy rpapuToBbIX TPYOOK U NNAaTHOPM OKCUAaMMN HNOBUST N LIMPKOHUS NPOBOASAT Crneayowmnm ob-
pasoM: rpaduToBble TPYOKKU 1 NNaTROPMbI MOrPYXKarT B BOAHYIO CYCNEH3UI0 okcnaa HUODUA NN LIMPKOHKS,
BblAEPKMBAOT B TeueHne 2 — 3 4, BbIHUMAKOT M BbICYLUMBAKOT B CYLUMNBLHOM LIKady npu TemMnepatype
100 °C — 110 °C. 3atem obxuratoT Tpyobku ¢ nnatdopmMmamum B rpadpMTOBOM aToMU3aTOpE: BhicyluMBatoT 60 ¢
pun Temnepatype 100 °C, obxuratoT 30 ¢ npu temnepatype 1000 °C 1 10 ¢ npn Temnepatype 2650 °C B NoTO-
Ke MHEpPTHOro rasa. Llnkn remnepatypHon obpaboTkM MOBTOPSIIOT HE MEHEee Tpex pas.

7.4 ObpaboTka pe3ynbTaToB aHanusa
MaccoBylo gonto onpegensaemoro anemeHTa X, %, BbIYUCNAKCT Mo popMmyne

x=CVK o4 (10)

M

e C — MmaccoBas KOHUEHTPaAUWUA OorpeaciidemMoro sJiecMeHTa B dHaJIM3NPYEMOM PaCTBOpPE, MKF/CMS;
C = Crp _ CI{.D’

rae C., — 3HavyeHne MacCOBOM KOHLIEHTpaLnK onpeaensemMoro afieMeHTa B aHanM3anpyeMom pacTBope, Nony-
YeHHOoe Mo rpagyPOBOYHON XapakTepUCcTUKe, MKI/CM®;

Cco — CpeaHee 3HaYeHne MacCoBO KOHLLEHTPaLMK onpeaensieMoro afieMeHTa B pacTBOPE KOHTPOMBHOro
onbITa, MKI/CM”:

V — obbeM aHannanpyemoro pacteopa, CM3;
K — koadhdunumeHT pasdbaBneHnsa aHan1M3npyemoro pacteopa;
M — macca HaBecKU npoodsl, T.

3a pes3ynbTaT aHanuMsa NpuHUMaKreT cpeaHeapudmMeTnyeckoe 3HadeHUe OByX (YeTbipex) pe3ynbTaToB
napannenbHbIX onpeaeneHn nNpu ycnosmn BbINONHEHUA TpeboBaHMn pasaena 4.
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[MpnnoxeHve A
(obsA3aTenbHoOE)

Tabnwvua 3HavYeHuN Ig(Inlch), COOTBETCTBYHOLWMNX U3SMEPEHHbIM 3HAYeHNAM AS/y

y 1,
[TpyBognmasi HMxe Tabnunua A.1 cnyxut ansi nepesoga n3aMmepeHHbIX 3Ha4eHnn AS/y B 3Ha4eHUs BENU4UHBI Ig 7
P
Tabnvua A.1 cogepXnT pesynbtartbl pacyeTa no popmyne
7 AS (A.1)
g —" =Ig (10 7 =1).
i

Obo3HauYMM CyMMapHyo MHTEHCUBHOCTb NIMHUKM BMECTE C POHOM 1, 4, UHTEHCUBHOCTb (DOHA NOJ MAKCUMYMOM J1K-

HUN B OTCYTCTBUE NIMHUN — ch. Takkak {_, o = I+ [, , TOOTHOWEHNE NHTEHCUBHOCTU JIMHUN K UHTEHCUBHOCTU (POHA Onpe-
OENAT No popmyne

(A.2)

Ecnv ycnoeusa dpotorpaupoBaHns CnekTpa BblbpaHbl Tak, YTO NOYEPHEHUA NUHUKN C POHOM S, o Y POHA B OTCYT-
CTBME NUHWKN S Nnexar B HOpMarnbHOW obnacTtm, 1o

lheq  AS (A.3)
Id) ¥ |

Ig

roe AS = Sp+ g — So;
v — (paKkTop KOHTPaCTHOCTH.

Iy Ihiq
Mcnonbaysa dopmyny (A.2), S, -1, nonyvaem
P P
(7 A AS (A.4)
|gi =lg “™® _1|=1g (10" = 1).
1, \ 1y, )

Tabnmua A.1 oxBaTbiBaeT Hanbonee BaXHble ANSA NMPaKTUKKU aHannMTUYeckon paboTtbl 3HaveHns AS/y ot 0,05 ao
1,99.

[1o nocTpoeHnunio Tabnuua A.1 pasgeneHa Ha ABe 4YacTu: 0gHa YacTb oxBaTblBaeT 3HaveHnss AS/y ot 0,05 go 0,999,
apyrasg — AS/y ot 1,00 go 1,99.
PaccMoTpuM nepsyto Yactb Tabnuybl (0,05 < AS/y < 0,99).

B rpade AS/y npuBeaeHsl 3HadveHust: 0,05; 0,06; 0,07 ....0,99. B apyrux rpadax tabnumubl A.1 — undpsl ot 0 go 9,
npeacrasnsowme cobon TpeTnn Nocne 3ansaTon 3Hak 3HaveHns AS/y.

Mimes onpegeneHHoe 3HaveHne AS/y, Hanpumep AS/y = 0,537, B rpade AS/y HaxogaTt 3HadveHue 0,53, COOTBET-

CTBYHOLLEE MNEepBbIM ABYM 3Hakam rocne 3andatou, n B rpage ¢ unppon 7 HaxogAaT COOTBETCTBYHOLWLEE 3HAYEeHue
I

lg —" = 0,388.
Ly
AHanommyHo, ana AS/y = 0,143 HaxoaaTt 3HadveHune 0,14 n B rpage ¢ undppon 3 — COOTBETCTBYIOLEE 3HAYEHNE
Iy _
Ig 1,591.
Ly

Bropas yacTtb Tabnuubl, oxBaTbiBatowasi 3Havenmns AS/y ot 1,00 go 1,99, noctpoeHa aHanorm4HbiM 06pasom, ¢ ToU
pasHunuewn, 4YTo B NEpBOU rpade aHadeHnsa AS/y gaHbl C OQHMM 3HAKOM Nocne 3ansatow, a B rpadax undpbol 0 — 9 — BTO-

POW Nnocre 3ansaTon 3HaK 3HaveHus AS/y.
I

Tak, npu AS/y = 1,36, HaxoasaT 3Ha4veHne 1,3 n B rpacde ¢ undppon 6 — cooTBETCTBYOWEE 3HAYeHne Ig — = 1,341.
Ly
y 1
Ona saHaveHun AS/y meHee vem 0,301 xapakrepucTtuka Ig I—“ oTpuuaTtenbHas, YTo OTMEYeHO 3HaKOM MUHYC Haa
P

xapakrtepuctukon (1,....).
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1. P - 1y
Tak kak Ig = AS/y, TO Tabnnua MOXeT BbITb NPUMEHEHA TAKXe U OS5 HAXOXAEHUS 3HAYEHUN IQ 7 COOTBET-
P P
T

CTBYIOLLMX 3HAYEHUAM Ig , Npu nebdbom cnocobe namepenus.

Ly
B cnydvae, ecnn dpaktop KOHTPACTHOCTU v HE N3MEPHETCH, TO BMECTO BeNUYnH AS/y Tabnuuy A.1 ncnonbaytot ans

3HaveHUn AS . Tak, ecnn AS = 0,674, toBrpagpe AS/y HaxogaT 3HadveHue 0,67 n B rpage ¢ ungppon 4 — 3HaverHue 0,571.

. . I
CnegyeTr OTMETUTL, YTO HAWAEHHOE TakuMm obpasom 3HaveHune 0,571 npeacrasnaet cobon He Ig I—“ alg (1045 —1). Ha Tou-

s
HOCTU aHalln3a Nno MmeTogy «Tpex 31allOHOB» 3TO 0DCTOATENBCTBO [MPaKTNHECKN HE OTPpaXaeTCH.

Tabnwua A.1— 3Havenus g (I;/1;), cooTBETCTBYIOWME NIMEPEHHBIM 3HAYEHUAM AS/y

AS Ty 0 1 2 3 4 3 3 / 3 O

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 1,911 1,515 1,519 1,523 1,927 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 1,977
0,14 1,580 1,584 1,987 1,991 1,995 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 Ty 0 1 2 3 4 3 0 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 0,047 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 0,630 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 0,834 0,885 0,886
0,94 0,887 0,838 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 1,917 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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