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Mpepucnosue

Lenu n npuHuMnbl cTaHgapTm3auun B Poccuiickoli depepaumm yctaHoBeHbl PefepasibHbIM 3aKOHOM
oT 27 geka6psa 2002 r. Ne 184-®3 «O TeXHUYECKOM peryiMpoBaHnmn», a npasuia NPUMeHeHNs HaunoHa TbHbIX
ctaHgapToB Poccuiickoii degepaunm — FOCT P 1.0—2004 «CtaHgapTusaumna B Poccuiickoii degepauumn.
OCHOBHbI€E MOMOXEHNSA»

CBefleHns O cTaHgapTe

1 PA3PABOTAH OTKpbITbIM aKLMOHEPHbIM 06LWEeCcTBOM FOCYAapCTBEHHbIN Hay4yHbli LeHTp Focyaap-
CTBEHHbIi Hay4HO-MCCNefoBaTe/IbCKU U NPOEKTHbIA WMHCTUTYT pefKOMETas1/IMYeCKON MNPOMbILLIEHHOCTN
(OAO IMHY, T'mpegmeT), OTKPbITbIM aKLMOHEPHbIM 06LecTBOM «[MPUOKCKUIA 3aBOA, LIBETHLIX MeTannoB». dene-
pa/ibHbIM FOCYAapCTBEHHbIM YHUTapHbIM npegnpuaTneM «MOCKOBCKMA 3aBOf ChleuuasibHbIX CM/1aBoB»,
OTKPbITbIM aKLMOHEPHbIM 06LlecTBOM «/prupegmeT» (OAO»Uprupeamet»), kopnopaumein «MHTepTex», Fo-
CyAapCTBEHHbIM yupexieHnem no dopmupoBaHuio ocyaapcTBeHHOro hoHaa AparoueHHbIX MeTannoB U
AparoueHHbIX kamHeli Poccuiickoii degepaumnm, XxpaHeHo, OTMYCKY Y UCMOIb30BaHMIO AparoLeHHbIX MeTan-
NOB 1 gparoueHHbIX kKamHel (FToxpaH Poccun)

2 BHECEH TexHunyeckunm komuteToM no ctaHaaptusaumm TK 304 «bnaropogHble mMeTassibl, Cr/iaBbl,
NPOMbILUSIEHHbIE HOBEIMPHbIE U3AENNSA U3 HUX. BTOPUYHbIE Pecypchbl, codepxaline 6naropofHble MeTas/ibl»

3 YTBEPX/EH VI BBEJEH B IENCTBWE lMpukasom deaepasibHOI0 areHTCTBa Mo TEXHUYECKOMY pe-
rynuposaHuto n metposiorum ot 30 nonsa 2009 r. Ne 270-cT

4 BBEJEH BIEPBbIE

MHdhopmaumsi 06 M3MEHEHUSAX K HACTOsILLeMY CTaHAap Ty Ny6/inkyeTCsl B XerogHo 3aaBaeMoM WH-
¢hopMaLMOHHOM yKa3aTene «HaluvoHabHble CTaHAapThi». & TeKCT U3MEHeHWii U NoNpaBok — B exeme-
CAYHO M34aBaeMbIX MH(POPMALMOHHbIX YKasaTeNsx «HaumoHanbHble cTaHaapThi». B ciyyas nepecmoTpa
(3aMeHbl) MM 0 TMeHbl HAacTOosILLEro CTaHgapTa cCooTBeTCTBYLLee yBejoMeHne byaeT ony6MKoBaHo
B ©XXEMECSAUYHO N34aBaeMoM UHOPMaLMOHHOM YKasaTe e «HalunoHabHble CTaHgapThi». COOTBETCTBY-
loLLlas MHhopMaLWsi, yBeJOM/IEHNE N TEKCT bl pa3MelLan T csl Takxke B MH(OpMaLMoHHO cucTeme o6Lero
No/b30BaHNUs — Ha ohuuMaIbHOM caiiTe dPefepasibHOro areH TCTBa N0 TEXHUUYECKOMY Pery/impoBaHuio u
MeTponoruv B ceTu HTepHeT

© CraHgapTuHpopm. 2009

HacToswmini ctaHAapT He MOXET 6bITb MOSTHOCTBIO UM YACTUYHO BOCMNPOU3BEAEH, TUPaXUPOBaH 1 pac-
NpoCTpaHeH B kayecTBe ohuLMasibHOro n3faHmsa 6e3 paspelleHns defepasibHOr0 areHTCTBa Mo TeXHUYeCKOo-
My PerysimpoBaHuio 1 MeTposiorum
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HAUMWOHANBHbBIAW CTAHAOAPT POCCUMNCKOW SGEALEPALUNMN

30/10TO

MeToabl aHannsa

Gold. Methods of analysis

faTta BBegeHns — 2010—07—01

1 O6nactb NpUMeHeHusA

HacTosAwmii ctaHaapT pacnpocTpaHsaeTcsa Ha apprHMpoBaHHOE 30/10TO C MacCcoBOW Ao/ei 30/10Ta He
MeHee 99.95 %. Bbinyckaemoe B cooTBeTcTBUM ¢ TOCT 28058 nrOCT 6835.

HacToswmiA cTaHAapT yCcTaHaB/IMBaeT aTOMHO-3MUCCUOHHbIE (C AYrOBbIM U UCKPOBbLIM BO36YXAeHNEM
CMneKTpa, C MHAYKTMBHO CBSA3aHHOW MaasMoil) U aTOMHO-abCcopOLMOHHBLIA MeToAbl OnpefesieHns npumMecei
aNloOMVHNA, BUCMYTa, rannns, xxenesa, UHOUA, UpUANSA, KaaMuUsa, KanbLums, kobanbTa, KPeMHUSA, MarHus, map-
raHua. Meau, MbilWbsKa, HUKeNA, 0/10Ba, Nannaaus, NnaTtuHbl, poans, CBUHLA, cesleHa, cepebpa, CypbMbl, Tes-
nypa. TMTaHa, Xxpoma, unHka B adptMHMPOBaHHOM 30/10Te.

MeToabl OCHOBaHbl Ha BO36YXAeHVM aTOMOB Npo6bI B lyrOBOM, UCKPOBOM pa3psjax, B UHAYKTUBHO CBA3aH-
HOli Nna3me, Ha BO3GYXXAEHUM aTOMOB NpeABapuTe/ibHO NepeBeeHHOl B pacTBOP NPO6bI B UHAYKTVBHO CBS3aH-
HOW nnasme, NjameHn rasoBOW rOpesnkn Uan rpagMToBoM aTomMm3saTope (KioBeTe), N3MepeHUU UHTEHCUBHOCTU
aHa/INTMYECKOW CMNeKTpasibHOW NNHWUM onpefenseMoro afieMeHTa 1 nocsiedyowem onpeaesieHnn cogepxaHns
3/1eMeHTa C MOMOLLbIO FPaAyNPOBOYHON XapaKTePUCTUKM, NOTyYEHHOM MO cTaHAapTHbIM (TPaayVMpOBOYHbIM) 06-
pasuam.

MeToAbl NO3BOMAIOT ONpeAenaTb MaccoBble A0/M 3/IEMEHTOB B Anana3oHax, NpuBeAeHHbIX B Tabnu-
uax 1 um2.

Tabnuuya

1 — [lnanasoHbl MacCoBbIX A0/l 31EMEHTOB, ONpefensieMblX aTOMHO-3MUCCUOHHBIM METOAOM C AYro-
BbIM paspsafom

B npoueHTax

MaccoBas [0/15 3/1eMEHTOB, onpeAesiieMblX aTOMHO-3MUCCUOHHBLIM METOAO0M C AYroBbiM PaspsifoM

Onpepfensiemblii anemeHT doTorpacuyeckas peructpaums doTo3NeKTpUYECKan pernucrpaums
pachuToBbIC 3NEKTPOAbI JnTble cTepxHu CnektpomeTp MA3C*
AnoMUHMA 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
Fannwni — - 0.0002 — 0.02
Xeneso 0.0002 — 0.02 0.0002 — 0.005 0.0005 — 0.02 0.0002 — 0.02
Nnpanii 0.0002 — 0.01 0.0002 — 0.01 0.0001 — 0.01
Npupanii 0.001 — 0,01 — 0.001 — 0.01 0.0001 — 0.01

M3paHue ouunanbHoe



FOCT P 53372—2009

OKOHYaHue Tabnuubl 1

Onpepensemblii anemMeHT

MaccoBas [10/15 3/1eMEHTOB, OnpeAeiAeMblX aTOMHO-3MUCCUOHHLIM METOOM C AyroBbIM paspaaom

doTorpachmueckasn perncrpauus

®doToanekTpuueckas peructpauns

FpadmToBbIE 3NEKTPOAbI JInTble CTepXHu CnekTpomeTp MA3C-

Kagmuii 0.0002 — 0.003 - 0.0002 — 0.003 0.0001 — 0.01
Kanbuuii 0.0003 — 0.01 - 0.0003 — 0.01 0.0002 — 0.01
Ko6anbT 0.0001 — 0.003 - 0.0001 — 0.003 0.0001 — 0.01
KpemHuunii 0.0002 — 0.005 0.0002 — 0.01 0.0002 — 0.005 0.0001 — 0.01
MarHwii 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
MblWwbak 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
Onoso 0.0002 — 0.01 0.0002 — 0.01 0.0002 — 0.01 0.0001 — 0.01
Nannagwnii 0.0002 — 0.02 0.0002 — 0.01 0.0003 — 0.02 0.0001 — 0.02
MnaTtnHa 0.0008 — 0.02 0.0002 — 0,01 0.0008 — 0.02 0.0001 — 0.02
Popauii 0.0001 — 0.005 0.0002 — 0.003 0.0001 — 0.005 0.0001 — 0.01
CauHel, 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
TutaH 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

*MASQC — MHOrokaHasnbHblii aTOMHO-3MUCCUOHHbIN aHann3aTop CNeKTPoB.

Ta6nuya 2— [inanasoHbl MaccoBbiX AoNeli 3N1eMeHTOB, onpefensieMblX aTOMHO-3MUCCUOHHbLIM 1 aTOMHO-a6cop6-
LUWOHHBIM MeToAamu
B npoueHTax

MaccoBas [0 3/1eMeHTOB, onpefensiemMblx

aTOMHO-3MUCCUOHHbIM METOA0M

Onpesensemblii an1eMeHT

C VHAYKTUBHO CBSA3aHHOI Nnasmoii aTOMHO-a6Ccop6LNOHHBIM

npu BBEAEHNN NPO6bI MeToA0M
C VCKPOBbIM paspsfom
n3 pacrtesopa NCHOObIM pazpsgom
ANOMUHWI 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



OkoHYaHue Tabnuubl 2

OnpegensieMblil anemMmeHT

Xeneso
NHgunin
Upwnanii
Kagmuii
Kanbunii
Ko6anbT
KpemHuii
Marnuii
MapraHel,
Megb
MbilWwbAK
Hukenb
Onoso
Mannaguii
MnatunHa
Poawii
CeBuHey,
CeneH
Cepebpo
Cypbma
Tennyp
TutaH
Xpom

LinHk

0.0005 — 0.02
0.0002 — 0.01
0.001 — 0.01
0.0002 — 0.003
0.0003 — 0.01
0.0001 — 0.003
0.0002 — 0.005
0.0002 — 0.01
0.0001 — 0.005
0.0001 — 0.02
0.0005 — 0.005
0.0001 — 0.005
0.0002 — 0.01
0.0003 — 0.02
0.0008 — 0.02
0.0001 — 0.005
0.0002 — 0.01
0.0002 — 0.002
0.0001 — 0.02
0.0002 — 0.01
0.001 — 0.003
0.0001 — 0.003
0.0001 — 0.005
0.0002 — 0.01

2 HopmaTuBHbIE CCbINKU

MaccoBast 0151 31EMEHTOB, onpeensiemblx

aTOMHO-3MUCCUAMMbIM METOA0M

C VHAYKTVBHA CBS3aHHON nia3moii
npy BBEAEHUN NPOGb!

C UCKPOBLIM Pa3psigom

N3 pacreopa

0.0001 — 0.02

0.0001 — 0.05
0.0001 — 0.05
0.0001 — 0,02
0,0001 — 0.01
0.0001 — 0.01
0.0001 — 0,02

0.0002 — 0.05

0.0001 — 0,01
0.0002 —0.01
0.0001 — 0.02

0,0001 — 0.02

0.0001 — 0.01
0.0002 — 0.01
0.0001 — 0.04
0.0002 — 0.01

0.0002 — 0.05
0.0001 — 0.05
0,0001 — 0.01
0.0001 — 0.01

MCKPOMbIM paspssoM

0.0001 — 0.02

0.0001 — 0.01
0.0001 — 0.005
0.0001 — 0.008
0.0001 — 0.12
0.0002 — 0.005
0.0001 — 0.008
0.0001 — 0.01
0.0001 — 0.024
0.0001 — 0.013
0.0001 — 0.003
0.00012 — 0.01
0.0001 — 0.018
0.0001 — 0.01
0.00005 — 0.004
0.0001 — 0.008
0.0001 — 0,01
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aToMMO-a6copoLVCHHBIM

mMeToAoM
0.0002 — 0.02
0.0001 — 0.01
0.0001 — 0.01
0.0002 — 0.01
0.0002 — 0.01
0.0001 — 0.02

0.0001 — 0.02
0.0001 — 0.01
0.0001 — 0.02
0.0001 — 0.02
0.0001 — 0.02
0.0001 — 0.02
0.0001 — 0.02
0.0002 — 0.02
0.0001 — 0.02
0.0001 — 0.02
0.0001 — 0.01
0,0001 — 0.01
0.0002 — 0.02
0.0001 — 0.02

B HacTosilem cTaHgapTe UCNOo/Ib30BaHbl HOPMaTUBHbIE CCbIIKM Ha criegyloline cTaHaapThl:
FOCT P 8.563— 96 [locyaapCTBeHHasi cuctema obecnevyeHnst e4UHCTBa U3MepPeHNi. MeToaukn BbINOI-

HEHUS U3MepeHnin

FOCT P NCO 5725-1—2002 TO4YHOCTb (MPaBUIbHOCTb N NPELM3NOHHOCTb) METOL,0B 1 pe3y/ibTaToB U3-
MepeHuii. YacTb 1. OCHOBHble MOMIOXEHUS 1 onpeaesieHns

FOCT P NCO 5725-3—2002 TOYHOCTb (NpaBUIbHOCTb U NPELM3NOHHOCTb) METOA0B 1 Pe3yNbTaToB U3-
MepeHuii. YacTb 3. TpoMexyTouHble nokasaTtenn Npeum3noHHOCTM CTaHA4apTHOro MeToAa U3MepeHuit

F'OCT P NCO 5725-4— 2002 TO4YHOCTb (MPaBUIbHOCTb 1 NPELM3NOHHOCTb) METOA0B 1 pe3y/1bTaToB U3-
MepeHuii. YacTb 4. OCHOBHble METOAbI OnpeAeneHns nNpaBuIbHOCTM CTaHAaPTHOIo MeToAa U3MepeHuin
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FOCT P NCO 5725-6—2002 To4yHOCTb (MPaBU/IbHOCTb U NPELN3NOHHOCTb) METOAOB U Pe3ybTaToB N3-
MepeHuii. YacTb 6. Mcnonb3oBaHne 3HaYeHUi i TOUHOCTU Ha MpakTuke

FOCT P 52244—2004 Nannaguini apHMPOBaHHbIA. TeXHNYecKne ycnoBus

FOCT P 52245—2004 NMnatnHa appuHmMpoBaHHaA. TeXHNYECKne ycroBus

FOCT P 52361—2005 KOHTpO/sib 06 bEKTA aHANTIUTUYECKMIA. TEPMUHBI 1 ONpeaeneHns

FOCT P 52599—2006 [paroueHHble MeTasl/ibl U UX cnnasbl. O6LWme TpeboBaHMA K MeToAaM aHanin3a

FOCT 123—2008 Kob6anbT. TexHM4eckue ycnosus

FOCT 334—73 Bbymara macwTtabHo-koopAanHaTHasa. TeXHUYecKne ycnoBus

FOCT 804—93 MarHuii nepBUYHbIV B Yylukax. TeXHUYecKne ycriosus

FOCT 849—2008 Hwukenb nepBUYHbIA. TexHUYeCKMe yCnoBus

FOCT 859—2001 Megb. Mapkun

FOCT 860— 75 OnoBo. TexHNYeCKue yCcrnoBus

FOCT 1089—82 CypbMma. TexHU4eckue ycnosus

FOCT 1467—93 Kagmuii. TeXHUYeCKne ycroBusi

FOCT 1770—74 TMocypaa mepHasa nabopatopHas cTeknsHHas. UunuHapbl, MEH3YPKU, KOAObI, MPOGUPKN.
O6uwmre TexHMYecKme ycnosus

FOCT 3640—94 LuHK. TeXHNYECKUEe yCcnoBus

FOCT 3778—98 CBwuHeL,. TexHMYeCcKne ycnosus

FOCT 4055— 78 Hukenb (I1) @a30THOKMCAbIA 6-BOAHBIN. TeXHUYECKME YCNOBUSA

FOCT 4212—76 PeakTuBbl. MeToAbl NPUroTOBNEHNSA PACTBOPOB A1 KO/TIOPUMETPUYECKOro 1 Hedheno-
MeTpuYecKoro aHanmsa

FOCT 4456— 75 Kagmuii cepHOKUCbIA. TeXHUYECKME YCOBUS

FOCT 5457—75 AueTuneH pacTBOPEHHbIN 1 ra3o06pasHblil TeXHUYeCKUin. TexHn4eckme ycrosus

[OCT 5556—81 Barta meguumHckas rurpockonuyeckas. TexHnyeckue ycroBus

FOCT 5817—77 Kwncrnota BUHHasA. TeXHNYeCKne ycrioBus

FOCT 5905—2004 (MCO 10387:1994) Xpom MeTannmyeckuii. TexHU4Yeckne TpeboBaH1sA 1 yCcnoBus nNo-
cTaBkun

FOCT 6008—90 MapraHeL, MeTa/l/ZINYeCKMiA U MapraHey, a30TUPOBaHHbIA. TEXHUYECKNE YC/IOBUSA

FOCT 6709—72 Bopga guctunnupoBaHHas. TexHUYeckue ycrioBus

FOCT 6835—2002 30/10TO 1 cr/iaBbl Ha ero ocHose. Mapkn

FOCT 6836—2002 Cepebpo u cnsiaBbl Ha ero ocHoBe. Mapku

FOCT 9428— 73 KpemHuii (IV) okcna. TexHuyeckme ycnoBus

FOCT 10157—79 AproH razoobpasHblii 1 XXNAKNA. TeXHNYecKne ycnoBus

FOCT 10928—90 BucmyT. TeXxHNYeCKue ycnosus

FOCT 11069—2001 A/OMUHWI NepBUYHbIA. Mapku

FOCT 11125—84 KwucnoTa a3oTHas 0co60i YNCTOTbl. TeXHUYecKue ycnoBus

FOCT 12342—81 Popguit B nopoLlke. TexHn4Yeckne ycnoBus

FOCT 13610—79 >Xene3o KapOOHW/IbHOE pafmnoTexHU4eckoe. TexHn4Yeckme ycrosus

FOCT 14261—77 KncnoTa consiHas oco60i YNCToTbl. TexHU4eckne ycnosus

FOCT 14262—78 KucnoTta cepHasi 0CO60I/ YNCTOTbl. TEXHUYECKME YCITOBUS

FOCT 17614—80 Tennyp TEXHUYECKUIA. TEXHUYECKNE YC/IOBUSA

FOCT 17746—96 TuTaH ry64yatblii. TeXHUYecKne ycnoBus

FOCT 18289—78 Hatpuii BOIb(hpamMOBOKUC/bIN 2-BOAHbIN. TEXHUYECKNE YCNOBUSA

FOCT 18300—87 CnupT 3TUNOBbI PEKTUDUKOBAHHbIV TEXHUYECKUI. TEXHUYECKNE YCNOBUS

FOCT 19658—81 KpeMHUiA MOHOKPUCTa/ISTIMYECKUIA B CAUTKAxX. TEXHUYECKNE YCIOBUSA

FOCT 20448—90 Tla3bl yrneBoAoOpPOAHbIE CKWKEHHbIE TOM/MBHbIE ANS KOMMYHa/lbHO-6bITOBOIO NO-
TpebneHna. TeXxHnyeckmne ycnosus

FOCT 21907—76 LIMPKOHMA ABYOKUCb. TEXHNYECKME YCNOBUA

FOCT 22861—93 CBWHeL, BbICOKOW YNCTOTbI. TEXHUYECKME YCIOBUSA

FOCT 23620—79 HuobuAa NATMOKUCHL. TEXHUYECKMNE YC/I0BUS

FOCT 24104— 2001 Becbl nabopatopHble. Obume TexHu4eckme TpeboBaHms

FOCT 24363—80 Kanvsa rugpookuck. TexXHUYEeCKNe ycnoBsus

FOCT 25336—82 [locyaa n obopyaoBaHue nabopaTopHble CTeKAsAHHbIE. TUMNbl, OCHOBHbIE NapameTpbl
1 pasmepsbl

FOCT 28058—89 30n0T0 B cnuTKax. TexHu4eckue ycnosus
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FOCT 28595—90 Cepebpo B cnmTkax. TeXHUYECKNe ycrioBus

FOCT 29227—91(NCO 835-1—81) [lNocyna nabopatopHas cTeknsHHas. [uneTku rpagyvpoBaHHble.
YacTtb 1. O6ume TpeboBaHus

FOCT 29298—2005 TkaHM x/10N4aTtobymMaxHble U CMellaHHble 6bIToBble. Ob6LMe TeXHUYecKne ycno-
BUA

MpMmMevyamune — Mpn NONb30BAHUN HACTOALWMM CTAHAAPTOM Lienecoo6pasHO NPOBEPUTL AeNCTBUE CCbINOY-
HbIX CTaHJapTOB B WH(OPMAaLMOHHOW cucTteme o6l ero Nofb3oBaHWA — Ha oduumanbHoM caiiTe ®efepanbHOro ar-
eHTCTBaA N0 TEeXHUYECKOMY perysiMpoBaHuild W MeTposiorum B CceTu VIHTepHeT WAM No exXxerogHo u3gasBaemMomy
MH(hOopMaLNOHHOMY yka3aTento «HauunoHanbHble CTaHAapPTbi», KOTOPbIA 0Ny6/MKOBaH MO COCTOAHMNIO HAa 1 AHBaApsA Teky-
uieroroga, ¥ Nno COOTBETCTBYHLWNM eXeMeCA4YHO nagaBaemMmbim I/IHCbOpMaLI,l/IOHHbIM yKkazatenam, 0ny6nMKOBaHHbIM B Teky-
wem rogy. Ecnu ccbinoyHblii cTaHAapT 3aMeHeH (M3MeHeH), TO Npu NoNb30BaHUM HacTOAWMM cTaHAapToMm cnegyet
PYKOBOACTBOBATLCA 3aMeHAOWNM (M3MEHEHHbIM) cTaHAapTOM. ECnun cCcbiNOoYHbIn cTaHAapT 3aMeHeH 6€3 3aMeHbl, TO No-
NoXXeHune. B KOTOPOM faHa CCbiNKa Ha Hero, npuMeHdaeTca B 4acTu, 3anarVIBalOLLlel7l 3Ty CCbINIKY.

3 TepmMuHblI 1 onpepeneHus
B HacToAwweMm cTaHAapTe npuMeHeHbl TepMuHbl No FTOCT P NCO 5725-1, TOCT P 8.563. TOCT 52361.

4 To4HOCTb (NMPaBUNbHOCTb N NPELU3NOHHOCTb) METOL0B

4.1 TMpaBUNbHOCTb

[N oueHKN crcTemMaTMyecKoi NorpeHoCcT MeTOA40B MCMOMNb3YHOT aTTeCTOBaHHble 3Ha4YeHUss Macco-
BbIX J0/1eli 3/1EMEHTOB B rOCyAapCTBEHHbIX CTaHAapTHbIX ob6pa3suax (FTCO) cocTtaBa 30s10Ta (komnaekt CO3)
FCO 7287—96™m nnn gpyrnx MCO. He ycTynarowux no Habopy onpegensieMbix NnpUMecein 1 MeTposIOrM4ecKkUM
XapakrepucTumkam.

CuctemaTnyeckas nNnorpewHoCTb MeToA0B aHann3a B cootBeTcTBumn ¢ FTOCT P MCO 5725-4 He3Haunma
npv ypoBHe 3HAYMMOCTV a = 5 % A5 Bcex onpefesiiemMbiX 3/1eMEHTOB-NpMMeceli B 30/10Te Ha BCEX YPOBHAX
onpejensieMblX CoAepXaHWiA.

4.2 Mpeyn3noHHoOCTb

4.2.1 [unana3oH (pasmax) N pe3ynbTatoB napassiesibHbIX onpeaeneHunii (Xume — XVH), NoslyYeHHbIX B
YC/I0BUSIX MOBTOPSEMOCTU (CXOAMMOCTI), MOXET NPeBbILLAThL 3HaYeHWe Npeaena NoBTOPSiIEMOCTU r(npu N = 2)
NN60 3HaYeHUs KpUTUYeckoro gnanasoHa CRQ5(n) (npwu n > 2). ykasaHHble B Tabnuuyax 3 — 6. B CpeHEM He
60nee ogHoro pasa u3 gsaguatv npu P = 0,95 (TOCT 5725-6).

4.2.2 [lnana3oH (pa3max) ABYX pe3y/bTaToB aHa/n3a, Nosly4eHHbIX B YC/I0BUAX MPOMEXYTOUHOM (BHYT-
puiabopaTopHOi) NPeLn3noHHOCTY (pa3Hoe BpeMmsl, pa3Hble onepaTopbl, O4HO 1 TO Xe obopyaoBaHue), T.e.
abcontoTHoe 3HaveHme pasHocTh |X, — X2\ MoXeT npeBblllaTh 3HaYeHUe npegesia NPOMEeXyTOUHON npeunsm-
oHHocTu | (TO), ykaszaHHOe B Tabnnuax 3 — 6. B cpefiHeM He 6o/iee ofHOro pasa u3 gBaguatu npu P = 0.95
(FOCT 5725-3).

4.2.3 [inanasoH (pasmax) AByX pe3y/nbTaToOB aHa/n3a, NoslyYeHHbIX B pa3HbIX slabopaTtopusx, MoOXeT
npeBbIWaTb 3Ha4YeHne npegena Bocnpom3BoanMocTy R. ykazaHHoe B Tabnuuax 3 — 6. B cpegHeM He 6onee
ogHoro pasa u3 geaguatu npu P = 0.95 (FTOCT 5725-3).

4.3 KOHTpPO/1b TOYHOCTWU pe3ynbTaToOB aHan3a

4.3.1 KOHTpPOJSIb TOYHOCTM pe3yibTaTOB NapannesibHbiX onpeaeneHni

Mpn KOHTPO/Ie TOYHOCTM pPe3y/NbTaToB NapasiefibHbIX onpeaesnieHnii Npu N = 2 abCoMTHOe 3HaYeHne
pasHOCTY ABYX pe3y/ibTaToB NapasisiefibHbIX onpeaeneHnii [x, — X2 He AO/IKHO NpeBbIWATbL Npeaesn noBTops-
eMOCTU I, T.e. C AOBEPUTE/IbHON BEPOATHOCTbLIO P = 0.95 A0/HKHO BbINOMHATHCA YC/10BME

\X, — XAWr. (1)

3HaveHus rnpueegeHbl B Tabnnuax 4 — 6.

Pa3HocTb Hamborsbluero (Xui<c) M HaMMeHblero (Xuild us n (Npu N > 2) pe3ynbTaToB NapasiiesibHbIX
onpeaenieHnii He AOIXKHA NpeBbIWAaTbh HOPMATUB KOHTPOS — 3Ha4YeHust KpuTudeckoro gananasoHa CR0O95(n).
T.e. C JOBEPUTE/IbHOIN BEPOATHOCTBLIO P = 0.95 f0O/HKHO BbINOHATLCA YC/I0BUE

(2)

3HadveHns CP095(n1) npuBeaeHbl B Tabnmuax 3.4.
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Ecnn ykaszaHHble COOTHOLLEHNA He BbINOMHATCA, aHann3 NoBTopAT. Ecnn npu aTom gnanas3oH (pas-
Max) 2M pe3ynbTaToB NapasisiesibHbIX ONpenenieHnii He NpeBbIWaeT KPUTUYECKUI anana3oH C/?095(2n), T.e.
ec/nn ¢ A0BepPUTENbHOW BepoATHOCTLIO P = 0,95 BbINonHAeTCA ycnosue

*uaic *mdm N Cro.es(2f))’ (3)

3a pesynbTaT aHa/in3a NpUHUMaloT cpeHeapudmMeTUUecKoe 3Ha4YeHWe 21 pe3ynbTaToB NapasisesbHbIX onpe-
OeneHnii.
KpuTnyecknii guanasoH BbIYUCASIOT NO hopmye

CR095(2n)= f(2nJS,, (4)

roe f— koadppmLMeHT KpUTNYecKoro AranasoHa Ans fOBepUTesibHOM BeposiTHOCTM P = 0.95.
npun=2 2n=4 f(@2n)=3.63.
npun=4 2n=8 1(2n)=4.3,
npun=5 2n=10 f(2n)=4,5;
N — 4ncno NapasnsesnbHbIX onpeaeneHnii, NpegyCMOTPEHHOe B COOTBETCTBYHOLLEM pasgene cTaHaapTa;
S, — cTaHAapTHOe OTK/IOHEeHMe NOBTOPSAEMOCTU, NpuBeaeHHOe B Tabnmuax 3 — 6.

Mpv NOBTOPHOM HECOOTBETCTBUM MOJYUYEHHbIX pe3y/ibTaToB HOPMAaTMBY 3a pe3y/ibTaT aHasm3a nNpuHU-
MatloT MeZnaHy 21 pe3ynbTaToB NapassiefibHbIX onpeaeneHunii IM60 BbINOIHEHNE aHa/TM30B NpeKpaLlaroT, Bbl-
SCHAKT NPUYUHBI, NPUBOASLLME K HEYAOBNETBOPUTENbHbLIM pe3ysibTataM, U YCTPaHAKT UX.

4.3.2 KOHTPO/b NPOLU3MOHHOCTU B YC/IOBUSIX MPOMEXYTOUHOI (C n3MeHsALWMMNUCA hakTopamu
onepartopa U BpeMeHW)NPeLn3noHHOCTH

Mpy KOHTPO/Ie NPOMEXYTOYHOW (BHYTPU/IabopaTopHOIi) NPeLM3MOHHOCTM abCoIloTHOE 3HaYeHne pas-
HOCTM ABYX pe3y/bTatoB aHanumsa |X,—X2| 04HOI 1 TOW e Npobbl He AO0MKHO NpeBbIWaTh Npeaen NPoMexy-
TOYHOW (BHyTpuna6opatopHoil) npeumsmoHHocTn /(TO) T.e. ¢ poBepuTesnbHOl BeposiTHOCTbio P - 0.95
[0/TKHO BbINO/HATLCA YC/I0BUe

[X, — X2\i1 /(TO). ®5)

3HaueHus / (TO) npuBeaeHbl B Tabnuuax 3 — 6.

Ecnu ykazaHHOe COOTHOLLUEHWE He BbIMNOJTHAETCS, BbIMO/IHEHME aHa/IN30B NpeKpalyatoT, BbIACHAIOT Npu-
UYMHbI. NPNBOAALLME K HEY0BNETBOPUTENbHBIM pe3yfibTataM, N yCTPaHAoT UX.

4.3.3 KOHTpO/Ib BOCNPON3BOAUMOCTH

Mpn KOHTPOse BOCNPOM3BOAUMOCTN abCOMIOTHOE 3HaYeHMe PasHOCTU ABYX pe3y/ibTaToB aHanm3a of-
HOW 1 TOl XXe NPOGbI, NOYYEHHbIX B ABYX /1a60paTopusix, He A0/HKHO NPeBbIWaTh Npeaen BOCNpon3BogMmMoc-
™1 R. 3HayeHusa R npuBegeHbl B Tabnuuax 3 — 6. MNpu npeBbIleHMX Npegesia BOCNponssoanmoctv R aHann3
NoBTOPAIOT B 06enx nabopatopusax. Npu NOBTOPHOM MNpeBbILLEHNM Npeaena BOCNPoM3BOANMOCTM R BbINOsHe-
HVe aHa/IM30B MpeKpaLlatoT, BbIACHAIOT NPUYUHLI, NPUBOASLLNE K HEYAOB/1ETBOPUTE/IbHLIM pe3ysbTatam, U
YCTPaHAT UX.

4.3.4 KOHTpO/Ib NPaBUILHOCTN pe3yNbTaToB aHannsa

KOHTpO/b NpaBuNbLHOCTY pe3yibTaToB aHaM3a NPoBOAAT NyTeM aHa/In3a KOHTPO/IbHbIX 06pasLoB. B ka-
YeCTBe KOHTPOJIbHbIX 06pa3L0B MOTyT 6bITb NCMO/Ib30BaHbl HE UCMNOJIb3yeMble A/ rpafynpoBK/ CTaHAapTHbIEe
06pasLbl cocTaBa 30/10Ta, a TaKke 06pasLibl 30/10Ta C paHee yCTaHOB/IEHHbIMU MacCOBbIMU AOASMU NPUMECEA.

ABCONMTHOE 3HaYeHNe pa3HOCTU pe3y/ibTaTa aHam3a KOHTPOSIbHOro o6pasLa X 1 NPUHATOro ONOPHOro
(aTTecToBaHHOr0) 3HayeHus Xat He JO/HKHO NpeBbiWwaTb KpUTUYeckoe 3HavyeHue K. T.e. c JoBepuTenibHON Be-
poATHOCTbIO P = 0.95 A0MXHO BbINOMHATLCA YC/0BUE

[X -X ai HK. )
KpuTuyeckoe 3HaudeHue K BbIUMCASIOT Mo dhopMy e
K = + 02, (7)

rae A a — norpewHoCcTb YCTaHOB/IEHMS ONOPHOro (aTTECTOBAHHOIO) 3HAYEHUS COAepXaHuUs onpeaenseMoro
3fleMeHTa-NpMMecy B CTaHAAPTHOM (KOHTPO/NIbHOM) obpasLe;
[ — rpaHvua nHTepsBana, B KOTOPOM C BEPOATHOCTbLIO P - 0.95 Haxo4AaT NOrpewHocTb pesynbTara aHa-
nnsa X. 3HavyeHns 4 npuBegeHbl B Tabnnuax 3 — 6.
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MNMokasaTesin TOYHOCTU MeTOAO0B aHann3a — CTaHAapTHble OTK/IOHEHUs MOBTOPSAEMOCTU (CXOAMMOCTH)
S,, NPOMEXYTOUHOW (C n3mMeHsoWMMUCS hakTopamu onepatopa v BpeMmeHu) npeunsmodHoctn SITO), Bocnpo-
M3BOAUMOCTM Sff, rpaHULbl MHTEPBasa + A, B KOTOPOM MOrpPeLHOCTb HaxoA4MTCs C BepoATHOCTbIo P = 0.95,
KpuTnyeckme grmanaszoHbl CRO3HN) Ana N napannenbHbIX onpeaeneHnii, 3HayeHns npegenos NOBTOPSAEMOCTH
(cxogumocTn) T Ana ABYyX napassefibHbIX onpeAesieHnin, NPOMeXyTOUHOl (C u3MeHsWUMUCS akTopamu
onepaTtopa v BpemeHu) npeumsnoHHoctn / (TO) n BocnponssogmumocTy R npy goBeputenbHOl BEPOATHOCTU
P =0.95 npuBegeHbl B Tabnuuax 3 — 6 4719 METOA0B aTOMHO-3MUCCUOHHOIO aHasin3a ¢ AyroBbIM UM UCKPO-
BbIM BO30YX/eHVEeM CMeKTpa, C MHAYKTVBHO CBA3aHHON NsasMol 1 MeToga aTOMHO-a6CopPOLMOHHOIO aHasu-
3a.

Ta6nuuya 3 — MokasaTenn TOYHOCTU aTOMHO-3MUCCUOHHbIX C yTOBbIM 1 UCKPOBLIM BO36YXAEHUEM CnekTpa MeTo-
noB aHanusa (P =0.95)

B npoueHTax

MokasaTesib TOYHOCTV MeToha aHan3a

Maccosas Cranpapt- Mpegaen
ponsionpe-  CTaHAAPT-  Hoe oTkno-  CTanaapt- TpaHuLp Kputnuec-  Kputuuec- npomMexy-
fensiempx  HOE OTKNO-  HEHUE MO~ HOE OTKNO- ol Kt - it ana- L Mpegen
SNEMEHTOB nenne MEXYTOU-  HEHAE BOS™ e likoc- nasoH nasoH npeunzuon- _ BOCNPOUS-
noBTOpse-  HOW Mpeuu-  npusseaus nt A «<a) Cchs) oot BoavMocTM R
moctn S 3UOHHOCTM mocTH Sa A ' /TO)
SITO)
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

Ta6nuya 4 — lMokasaTenn TOYHOCTM aTOMHO-3MUCCMOHHOTO C MHAYKTUBHO CBA3aHHO NaasMoil MeToja aHanusa
npu BBeAeHun npobel n3 pacteopa (P = 0.95)

B npoueHTax

MNoka3artesib TOYHOCTU MeTofa aHannsa

Maccogas Cranpapr- Mpenen
_ CraHpgapT-  Hoe otkno-  CraHgapt- o
Aons onpe paHnLbl Kputnyec- npomexy-
nensembix HO€e OTKNO- HeHue npo- HOe OTKNOo- nHTepBana Mpepen Kuii gna- TOUHO# Mpegen
311EMEHTOB HeHve MeXyTou- HeHue Boe- o Hoo.  MoBTopse- Na3oH noeunanon-  BOCMPOM3-
nosrtopse- HO npeuw- npussoau- 1"3111 14 MOCTU T CR P HLcl'>CTV| BogumMocTn R
MocTH S, 3MOHHOCTMN mMocTu Se HTO)
S»ro>
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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Maccosast
nons onpe-  CTanaapT-
Aensemblx HOe OTK/10-
3/1eMeHTOB HeHne
nosTopsie-
MocTu S,
0.0100 0.0005
0.0200 0.001
0.050 0.002
Ta6bnuuya

NCKPOBbLIM 0T60pPOM Npo6bI (

MaccoBas
aons onpe- CraHpapTHoe
AensieMbix OTK/IOHEHME
3/1eMEHTOB nosTopsie-
mocTu S,
0.00005 0.000022
0.00010 0.000035
0.00020 0.00006
0.00050 0.00014
0,00100 0.00016
0.0020 0.00022
0.0050 0.00036
0.0100 0.00042
0.0250 0.00065
Tab6nuuya
Maccosas
fons onpe- CraHpapTHoe
Aensembix OTK/IOHEHUE
3/1eMEHTOB nosTopse-
MoCTK S,
0.00010 0.00002
0.00030 0.00004
0.00050 0.00010

CraHpgapT-
Hoe oTkno-  CTaHpapT- FpaHm)
HEHVe Npo-  Hoe OTK/IOo- Mpepen
MeXyTou- HeHne BocC- nHTepsana nosTopse-
M norpeLHoc-
Holi npeuu-  MPU3BOAU- ™men mocTH T
31OHHOCTN mMocTu Sg
Sfirai
0.0005 0.0006 0.0012 0.0014
0,001 0.0012 0.0024 0.0028
0,002 0.003 0.006 0.005

P =0.95)

CraHgapTHoe
OTK/IOHEHVE
npOMexXyToY-
HOW npeuu-
31OHHOCTVN
Sprot

0.000022
0,000035
0.00006
0,00014
0.00016
0.00022
0.00043
0.00055

0.0014

CraHgapTHoe
OTK/IOHEHME
NPOMEeXyTou-
HO npeuw-
31OHHOCTN
5*70;

0.00002
0.00004

0.00010

lMokasaTenb TOYHOCTWM MeToAa aHam3a

MokasaTenb TOYHOCTM MeToJa aHasm3a

s B g
BOCMPU3A0-  MOrPELLHOCTY n?wf(?%ﬂf'
avmoctun S* 4A
0.000025 0.00005 0.00006
0.000043 0.00009 0.00010
0.000076 0.00015 0.00017
0.00018 0.0004 0.0004
0.00020 0.00040 0.00045
0.00025 0.0005 0.0006
0.00050 0.0010 0.0010
0.00090 0.0018 0.0012
0.0018 0.004 0.0018

MokasaTesib TOYHOCTU MeToAa aHa/m3a

Kputunuec-
Kuih gna-
nasoH
CA>*,(4)

0.0018
0.0036

0.0073

CraHgapTHoe
Aap paHunLbI Mpeaen
OTK/IOHEeHMne MHTepBana
aocnpu3ao-  norpeLHocTyn ”%BJSTTE'
oumoctn Sa tA
0.00003 0.00006 0.00005
0.00005 0.00010 0.00011
0.00015 0.00030 0.00028

Mpepen

npomMexy-

TOYHOIA

npeynsnoH-

HOCTU
1(70)
0.0014
0.0028

0.006

Mpepen
NpOMeXyTou-
Holt Nnpeun-
3MOHHOCTU
KTO)
0.00006
0.00010
0.00017
0.0004
0.00045
0.0006
0.0012
0.0020

0.004

6 — lMoka3aTenn TOYHOCTU aTOMHO-abcopbuMoHHOro meToaa aHanusa (P =0.95)

Mpoaen
NPOMEXYTOoY-
HOI Npeun-
31OHHOCTY
/(TO)

0.00005
0.00011

0.00028

Mpepen
BOCNpOU3-
sogumoctn R

0.0017
0.0033

0.008

5 — lMoka3aTenu TOYHOCTN AaTOMHO-IMUCCUOHHOIO C UHAYKTUBHO CBA3aHHO Nna3Moil MeToAa aHanusa ¢

B npoueHTax

Mpepen
BOCMPOU3-
BogumocTn R

0.00007
0.00012
0.00021
0.0005
0.00055
0.0007
0.0014
0.0024

0.005

B npoueHTax

Mpepen
BOCMPOU3-
BoAumMocTn R

0.00008
0.00014

0.00042
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MokasaTenb TOYHOCTU MeToAa aHan3a

Maccosas CranpapTHoe Npesen
fons onpe- CTaHgapTHoe oTknoHeHne  CTaHpapTHoe panuupl n pea n
Aensiembix OTKMOHEHME  MPOMEXYTOU-  OTKIOHEHWe nHTepBana peaen nggyi*fﬁ' peaen
SNIEMEHTOB noeTopsie- Holi npeuu- BOC/1pU3BO- norpeLuHocTn nosTopse- pey BOCnpous-
MocTH S SMOHHOCTH [VNOCTVI Sr 11 mMocTH T 3MOHHOCTU BoAMMOCTM R
' . uTo)
STo
0,0010 0,0001 0,0001 0,00015 0.00030 0,00028 0,00028 0,00042
0,0030 0,0002 0.0003 0,0004 0.0008 0,0005 0,0008 0,0011
0,0050 0,0004 0,0004 0.0006 0.0012 0.0011 0,0011 0,0017
0,0100 0,0008 0.0010 0,0012 0.0024 0.0022 0,0028 0,0033
0,020 0,001 0,002 0,003 0.006 0,003 0,006 0,008

[ns NpoMeXxyToUHbIX 3HaYeHW i MaccoBbIX A0/EN 3HAYEHUS NoKa3aTesieli TOYHOCTU HaxoAsiT MeTo40M
NINHENHOM nHTepnonsauumn no opmyne

A,- 0. +(X-Cy£-£4 (8)

raoe A, — 3HaueHue nokasatens TOYHOCTV A5 pe3ynbTaTa aHanmsa X.
X — pesynbTart aHanusa,
JIn, A> — 3HaYeHWs MnokasaTesisi TOUHOCTU, COOTBETCTBYIOLME HUXKHEN 1 BEPXHEN rpaHuuam nogavanasoHa
COoZilepXXaHWii, B KOTOPOM HaxXOAMUTCA pe3ynbTaT aHaIn3a;

Cu. Cli— HWXHSA 1 BEPXHSAS rpaHuLbl NoAananasoHa coAepXaHuii, B KOTOPOM HaXOAUTCS pe3ynbTaT aHasu-
3a.

5 Tpe6oBaHus

5.1 O6wwme TpeboBaHUsA K MeTody aHanusa u TpebosaHua 6esonacHocTn — no FOCT P 52599.

5.2 K BbINOMHEHWUIO aHanM3a JOMycKalTCs Nnua He Mosioxe 18 sieT, 06yYeHHble B yCTaHOB/IEHHOM MO-
psfKe N OCBOMBLUME COOTBETCTBYIOWME METO/bI aHa/I13a.

5.3 AdhduHnpoBaHHOE 30/10TO MOXET MOCTYNaTb Ha aHa/In3 B BUAE C/IMTKOB MPOVN3BO/IbHON (hOpMbI, n-
TbIX CTePXHel AnameTpom oT 6 A0 8 MM, ANnHOM OT 20 A0 70 MM; NpokaTa (N1eHTbl) 4IMHOW He 6osiee 200 MM,
LUNPUHOI He meHee 15 MM, TonwmHoli oT 0,1 fo 0,2 MM. a Takke B BUAE CTPYXKU, MPOBOJIOKN, TpaHy s, ryoku
WM NOPOLLKA.

5.4 OT6op nNpob AnsA aHanAn3a NPoBOAAT B COOTBETCTBUM € TpeboBaHuamn TOCT 28058.

6 MeToAbl aTOMHO-3MWUCCUOHHOTO aHasnus3a

6.1 MeTon aTOMHO-3MWCCUOHHOIO aHann3a c AYroBbIM BO36YXAeHMEM 1 poTorpaduueckoi
pervcTpauueii cnekTpa

MeToz, OCHOBaH Ha MCMapeHun 1 BO3BYXAEHUN aTOMOB Npo6bI B AyroBOM paspsife, doTorpaduyeckoii
perncTpaumm cnekTpa, N3MepeHumn NIOTHOCTU NOYEPHEHU aHA/TUTUYECKMX CMEKTPasIbHbIX JIMHUI onpeaensie-
MbIX 3/IEMEHTOB ¥ NOC/IeAYHOLLIEM ONpPeeeHN MacCoBbIX A0/l 3/1IEMEHTOB-NPYMeCeii Mo rpafyrpoBOYHbLIM
XapaKTePUCTHKaM.

MeTopn No3BOJISieT onpeaensATb MaccoBble A0/ NpUMeceit B Anana3oHax, NpuBeAeHHbIX B Tabanue 1. ¢
nokasaTe/fisMy TOYHOCTU METOZa aHanIn3a, NpUBeAeHHbIMU B Tabnuue 3.

6.1.1 CpeacTBa M3MepeHUii, BCmoMoraTesibHble YCTPOCTBA, MaTepurasbl, peakTUBbI Y pacTBOpbI

CnekTporpad c o6paTtHoii fiMHeliHoW gucnepcueit He 6onee 0,6 HM/MM, TPEX/IMH30BOW CUCTEMOl OCBe-
LWeHWS Wenu, cnekTpanbHOW 061acTbio AnanasoHomM oT 170 go 700 HM.
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FeHepaTop Ayrn NOCTOSAHHOrO UM NePEeMEHHOro Toka cusoi go 15 A.

CneKkTponpoeKkTop.

MukpodoTomeTp (MUKPOAEHCUTOMETP).

Becbl nabopatopHble no FOCT 24104 ¢ npefenomMm AonyckaemMoi abCooTHOM NOrpewHoCT! O4HOKpaT-
HOro B3BelVBaHusA He 6onee i 0.005 r.

Meub conpoTnBEHNS.

HannnbHukn 6apxaTHble.

Kycauku.

CrakaHbl B1-100 TC no FOCT 25336.

MAnTa anekTprnyeckas c 3aKpbITON CNMpasibIo.

CTaHOK ANA 3aTO4KMN rpaddUTOBbIX 3/1EKTPOLOB.

IpadonT mapku MMAT-7 no [1].

CTepXHU rpadnToBble A1 CNEKTPa/IbHOro aHan3a gmameTpom 6 MM. AsiMHol 200 mm no [2].

DNeKTpoabl BepxHue anaMmeTpom 6 Mm. AnnHoi oT 30 0 40 MM. 3aTOYEHHbIE Ha YCeYEeHHbI KOHYC C Mo-
Wwaakoit ot 1.5 4o 2 MM unm nonycdepy.

3NeKTpoAbl HWKHME AuaMeTpoM 6 MM, AnnHOM oT 30 A0 40 MM C KpaTepoM AnamMeTpoM 2 MM U F1y6uHOM
1 Mm.

Turnu rpacutoBble gnameTpom 12 MM, BbicOTOW 15 MM C KpaTepom gnameTpoMm 6 MM U rny6uHON
12 MM. M3roToB/IEHHble K3 rpadmta mapkm MMI-7 (gonyckaeTcs MCNosib30BaHWe Turaeli guamMeTpom
26 MM. BbICOTOW 32 MM C KpaTepom gnameTpoM 20 MM U rny6uMHON 28 MM nnun 17 x 25 MM ¢ KpaTepom rny-
6uHon 15 mm).

doTonnacTuHkm cotorpaduyeckune crnektporpadumyeckme NMdC-03 no [3].

MposaBuTens 1 dnkcax ans poTonnacTUHOK.

Kncnota consHas oc. 4. no FOCT 14261. pa36aBsieHHas 1:1.

CnupT 3TUNOBBIN PekTUdnKoBaHHbIN Nno FTOCT 18300.

Bopga auctunnnposaHHas no FOCT 6709.

MUHLET XNPYypruyeckui.

TkaHb xnonyaTobymaxHas no TOCT 29298.

Bata meguumHckasa no N'OCT 5556.

Bymara macluta6Ho-koopauHatHaa no FOCT 334.

[CO cocTtaBa adoMHUPOBAHHOrIO 30/10Ta.

O6pas3subl /15 rpagynpoBKu.

O6pa3sLbl 4719 KOHTPONS.

[onyckaeTca npumMeHeHve Apyrux obopyaoBaHus, MaTepuasioB 1 peakTUBOB MNPU YCI0BUM MOJTyHEHUS
nokasartesieii TOYHOCTW, He YyCTynalwLWmux yKasaHHbIM B Tabnuvue 3.

6.1.2 T[loarotoBKa K aHannsy

6.1.2.1 Ha aHanun3 npo6bl NOCTYNAalOT B BUAE CTPYXKUN, MPOBOJIOKN, NIEHTbI, FpaHy/, rybku, nopoLuka mac-
COil He MeHee 5 I Un ABYX JINTbIX CTePXHEN.

Topubl CTEPXHEN 3aTaumMBaloT Ha nosycdepy 1 obpabarbiBaloT 6apxaTHbIM HanNULHUKOM A0 Mosyye-
HWUSA TNafKoM NOBEPXHOCTU.

6.1.2.2 MNoBepXHOCTb 30/10Ta OuYMLWAlNT: MNpPo6bl (CTEPXHW) MNOMeLwalT B CTakaH, npubaBnsAlOT
10—20 cm3(gna ctepxHeint 50 cm3) pacTBopa COMAHON KMcNoThl (1:1) n KMNATAT B TedeHne 5 — 10 mMuH. Pac-
TBOP CNMBAIOT U MPOMbIBAIOT BOAON 6 — 7 pa3 AekaHTauuel. Takum e obpa3om obpabaTbiBaloT cTaHAap-
THble (rpagyvpoBOYHbIE) 06pasLbl.

Mpo6bl B BUAE ry6ky nam nopoLuka XMMUYEeCKO O4MCTKe He MoABepratoT.

OT Kaxaon npobbl (kpoMe Npo6 B BUAE NUTbIX CTEPXHEN) OTOMPaIOT N0 BOCEMb HAaBECOK, OT Kaxaoro
CTaHJapTHOro obpasua — Mo YeTbipe HaBeCckn Maccoi 200 Mr kaxaas.

6.1.2.3 Kaxayr o4nLLEeHHYIO HaBeCcKy Npobbl niv ctTaH4apTHOro (rpagyvwpoBOYHOro) obpasua nomewa-
10T B KpaTep HWXHEro anekTposa.

[onyckaetca npegBapuTesibHOe CrijlaB/ieHne HaBecku Mpobbl WM CTaHAApPTHOro (rpajynpoBOYHOrO)
o6pasua B rpacMToBOM TUT/1e B KOPOIEK. KOPOJIbKM NPOTUPAIOT BATHLIM TaMMOHOM, CMOYEHHbLIM CNUPTOM, U
NnoMeLatoT B KpaTep HWXKHEro anekTpoaa.

D/1eKTPOo/, C HaBECKOW yCcTaHaB/IMBAIOT B HYXKHWUIA 3/10KTpoAoAepXaTesb WTatuBa. B BepxXHUil anekTpo-
JojepxaTenb yCTaHaB/IMBatOT 3/1eKTPO/, 3aTOUEHHbI Ha YCeUYeHHbI KOHYC uim nonycdepy.

Mpo6bl 1 cTaHAapTHbIE 06pa3Libl B BUAE SINTbIX CTEPXHEN CYXaT BEPXHUMU N HWXHUMU 3/1eKTPOAaMMN.
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6.1.2.4 MoparotoBka NpubopoB K paboTe — Mo aKCn/IyaTauNOHHbIM AOKYMeHTaM npubopos.

6.1.2.5 2nekTpogoAepxarenu, BeCbl U APYrne Npucrnoco6ieHns MPoTMPaKT TKaHbO, CMOYEHHO cnup-
TOM.

6.1.3 TlpoBepeHne aHanusa

6.1.3.1 MeXanekTpoAHbI NpoMexyTok oT 1.5 o 2,5 MM ycTaHaB/IMBAaKOT MO NPOMEXYTO4YHOM Anadpar-

Me BbICOTOV 5 MM. NoaaepXmBasi NOCTOSAHHbIM BCE BPEMSI 3KCMO3ULMN.
Mexay anekTpoAaMmun 3axuratroT gyry n ootorpadupyroT CnekTpbl C MOMOLLbIO cnekTporpada.
YcnoBua dgoTtorpacdnpoBaHus npuBeaeHbl B Tabauue 7.

Tab6bnuuya 7 — Ycnosusa gpotorpacdupoBaHus

SKCNo3uuyus, C. 418 COOTBETCTBYIOLWEN

10 NepeMeHHOro Toka
Ay P ob6nactu cnekTpa

LLinpuHa
wenun, Mvm
YacrtoTta pa3psagos. duKcpoBaHHOe 3HauveHve , MeHee 6onee
Iy chasbl nogxura. 'C Cuna Toka. A O6xur 290 Hm 290 HMm
100 60 5—6 0,015 15 60 45
[lyra NOCTOSIHHOTO TOKa
durKCcMpoBaH-
YacToTa Hoe 3Hauve- Monsap- WHAYKTUB-  Cuna Toka.
paspsgos. Iy Hue chasbl HOCTb HOCTb. MK A
nogxura, 'C
100 60 4 2000 H—- & 0,015 15 60 45

* O6GXUI NPUMEHSIOT MPK aHannW3a Npo6 B BUAE TUTbIX CTEPXKHEN.

[onyckaeTcs Mcnosb3oBaHWe APYrnx PexumMoB MpW YC/I0BUWM MOSlyYeHUs MokasaTesieii TOYHOCTU, He
ycTynatowmx npuBefeHHbIM B Tabnuue 1.

6.1.3.2 doTorpachnposaHue CNeKTPOB CTaHAAaPTHbLIX 06pa3LoB 1 NPo6 NPOBOAAT B ABYX 06/1aCTAX CMNeK-
Tpa: MeHee 290 HM 1 6onee 290 HM. 4NA Kax[ol 061acTu cnekTpa Noay4varoT Mo ABe CNeKTPorpaMmMbl KaXaoro
cTaHgapTHOro obpasua 1 no YeTbipe CNEKTPOrpamMmmMbl Kaxaown nNpoobbl.

6.1.3.3 OKCNOHMpPOBaHHbIe (DOTONIACTUHKM MPOAB/IAIOT, MPOMbIBAIOT, PUKCUPYIOT, NPOMbIBAIOT B MNPO-
TOYHOW BOAE W CyLuar.

Mpu coaepxxaHun cepebpa nmeam 6onee 0.003 % aHanM3 NpoBOAAT BcooTBeTCTBMM €6.1.3.1 — 6.1.3.3
Ha OTAeNbHbIX HaBeckax, CneKTpbl hoTorpadmpyoT Yepes TpexcTyneH4vaTblli ocnabutens.

6.1.4 ObpaboTka pe3y/ibTaToOB aHannsa

Ha kaxgoli cnekTporpamMme n3MepsitoT MOYEPHEHUS aHa/IMTUYECKOM NUHUKN OnpeAenseMoro afieMeHTa
Sn, p(tabnuua 8) n 6nmsnexawero ooHa SO (MMHMMaNbHOE NoYepHeHNe PSA0M C aHA/TMTUYECKOM NNHKEN C
NI06OI CTOPOHBI, HO C OAHOM 1 TOW e BO BCeX CMeKTpax Ha O4HOM (hoTOMNACTUHKE) UMW IMHUKN CpaBHEHUS S,
BbIluMcns0T pa3HoCTb nodepHeHuii AS = 5/1®— SO (Scp. d). Mo 3HaveHnssmM AS, n A S2, NostyHeHHbIM Mo ABYM
cnekTporpammMam 419 Kaxgoro ctaHgapTHOro obpasua, HaxoaaT cpegHeapndmMeTmyeckoe 3HadeHne AS. OT
cpefHMX 3HadYeHui AS Ans cTaHAApPTHbIX 06pa3yoB 1 AS. NO/TyYeHHbIX MO YeTbIPeEM CeKTporpaMmmMmam A5 Kax-
OO aHanIM3npyemori Npobbl, NepexoaaT K 3HaYeHsaM norapudMoB OTHOCUTENbHOW MHTeHCUBHOCTW 1a(/n/d)
no taénuue A.1 npunoxeHns A. Vicnonb3ysa 3HadeHus 1gC v 1a(/,,//d), nonyyeHHble ANA cTaHAapPTHbIX 06pas-
LIOB, CTPOSAT Ha MacLTabHO-KOOpAMHATHOM 6ymare rpagynpoBOYHbIi rpaduk B koopanHatax (IgC - Ls(//1/ d)],
roe C— maccoBas [onia onpefensieMoli npumecu B cTaHAApTHOM ob6pasue. 0 yeTbipeM 3HayeHusAM
1a(/A/d), *1a(/n/d)4 nonyyeHHbIM MO YeTbIpeEM CNEKTporpaMmam ANS KakAoro onpenensemMoro afieMeHTa,
HaxoAAT no rpadonKy 3Ha4YeHMa X — siorapudma 3HauyeHns maccosoli gonn. Mo popmyne C = 10" BbluMCNSAOT
3Ha4YeHUss MaccoBbIX 401l MpUMecn — pe3ynbTaTbl NapasienibHbIX onpeaeneHuii.
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Ta6nuua 8— AHaNUTUYECKNE IMHUN W AMANA30H ONpeAensieMbiX MacCcoBbIX 4oNel

[nunHa BOJHbI

OnpepgensiemMblii anemeHT aHaIMTUYeCKoW NMHUN, Snemex MaccoBas gons. %
. cpaBHeHUs
ANOMUHNI 308.22 doH 0.0001 — 0,005
308.22 DoH 0,0001 — 0,01*
309.27 DoH 0,0002 — 0,01
396.15 DoH 0,0001 — 0.005
BucmyTt 306.77 DoH 0.0001 — 0.01
306.77 DoH 0.0001 — o.or
Fannwnii 294.364 DoH 0.0002 — 0.01*
Xeneso 259.84 DoH 0.0003 — 0.02
259.94 DoH 0.0003 — 0.005
259.94 DoH 0.0002 — 0.002*
302.06 ®oH 0.0003 — 0.005
358.12 DoH 0.0005 — 0.02
NHAnii 303.94 doH 0.0002 — 0,01
325.61 DoH 0.0002 — 0.01
325.61 DoH 0.0001 — 0.01*
410,18 DoH 0.0002 — 0.01
451,13 DoH 0.0002 — 0.01
WNpunanii 266.48 DoH 0.001 — 0.01
269.42 DoH 0.001 — 0.01
322.08 DoH 0,001 — 0.01
351.36 DoH 0,001 — 0.01
322.08 DoH 0,0001 — o.or
Kagmwuii 326.11 DoH 0,0002 — 0.005
326,11 DoH 0.0001 — o.or
228,80 ®oH 0,0002 — 0,003
298.06 DoH 0,0002 — 0.003
361,28 DdoH 0.0002 — 0.003
Kanbunii 317,93 DoH 0.0003 — 0.01
315,89 DoH 0.0002 — O.0T
393,37 ®oH 0.0003 — 0.01
422.67 DPoH 0.0003 — 0.01
Kob6anbT 340,51 ®oH 0.0001 — 0,003
340,92 DoH 0,0001 —o.or
345,35 DoH 0,0001 — 0,003
346,58 DoH 0,0001 — 0.003

12



MpoponxeHne Tabnuubl 8

KpemHui

MarHwuii

MapraHeu,

Megb

MblWbAK

Hukenb

Onoso

Mannapnii

MnatuHa

Poawii

Onpegensiemblii anemMeHT

[nvHa nonHol

aHa/IMTUYECKOV NINHUK,

HM

288.16
288.16
277.98
279.55
280.27
285.21
279.48
257.61
280.11
403.45
324.75
324.75
327.40
327.40
234.98
234.98
189.04
228.81
278.02
305.43
305.43
341.48
361.94
283.99
175.79
317.50
326.23
324,27
324.27
340.46
342.21
265.94
265.94

531.88.
BTOPOW Nopsaok

339.68
332.31
343.49
343.49

SnemeHt
cpaBHeHWs

An

MaccoBas gons. %

0.0002 — 0.01

0.0001 — 0.01*
0.0002 — 0.005
0.0002 — 0.005

0.001—0.005

0.0002 — 0.01
0.0001 — 0.01
0.0001 — 0.01
0.0001—0.005

0.0001—0.005
0.0001 — 0.001
0.0001 — 0.02*
0.0001 — 0.004
0.003—0.02
0.0005— 0.001
0.0001 — 0.01*
0.0005 — 0.001
0.0005 — 0.01
0.001 — 0.01
0.0001 — 0.005
0.0001 — 0.01*
0.0001 — 0.005
0.0001 — 0.005

0.0001 — 0.01
0.0002 — 0.01
0.0002 — 0.01
0.0002 — 0.01
0.0003 — 0.01

0.0001 — 0.02*
0.0003 — 0.02
0.0003 — 0.02
0.0008 — 0.01
0.0001 — 0.02*
0.0008 — 0.02

0.0001 — 0.003
0.0001 — 0.003
0.0001 — 0.005
0.0001 — 0.01*

FOCT P 53372—2009
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OKoHYaHue Tabnuubl 8

CBuHel,

CeneH

Cepebpo

Cypbma

Tennyp

TutaH

Xpom

LinHk

OnpepgensemMblii anemeHT

* C ucnonb3osaHnem MA3C.

MpumeuyaHune— Bcayyae NOBbLIWEHHOTO COAEPXAHUA HUXKEYKA3aHHbIX 3/1IEMEHTOB BO3MOXHbI HANOXEHUA Ha
cnegywouime nuHUKN, HM: Ha In 303.94 — Cr 303.93; Ha 1Ir 266.48 — Cr 266.48; Ha If 269.42 — Cr 269.42; Fe 269.42;
Co 269.42; Rh 269.42; Bo3MOXHa NNHUA OCHOBbI An 269.43. Ha Cd 298.06 — Cr 298.08; Fe 298.09; Pd 298.06: Ha
Tl 340.92; Ha A3 228.81 — Fe 228.80: Ha 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 —

Co 340.51 — Ti 340.51; Ha Co 340.92 —

AnunHa BO/THbI
aHaINTNYECKON NIMHUK,
HM
261.42
261.42
266.32
283.31
405.78
196.09
203.98
241.35
391.12
328.07
328.07
328,07
338.29
259.81
259.81
217.58
287.79
519.62
238.58
238.58
214,27
334.90
324,20
336,12
498.17
276.66
276.66
301.49
425.43
213.85
328,23
330.26
330.29
334.50

anemekT
cpaBHeHus

DoH
An 330.883

I1f 241.331; Fe 241.33. Ha Mg 277.98 — Sn 277.981; Ha Pd 342.12 — Rh 342.12.

14

MaccoBas gons. %

0.0002 — 0.01
0.0001 — 0.01*
0.005 — 0.01
0.0002— 0.01
0.0002— 0.01
0.0002 — 0.002
0.0002 — 0.002
0.0002 — 0.002
0.0002 — 0.002
0.0001 — 0.004
0.0001 — 0.02*

0.002—0.02
0.0001 — 0.02
0.0002 — 0.01

0.0001 — 0.01*

0.0001 — 0.01
0.0001 — 0.01
0.0001 — 0.01
0.001 — 0.005

0.0001 — o.or
0.001 — 0.003

0.0001 — 0.003
0.0001 — o.or
0.0001 — 0.003
0.0001 — 0.003
0.0001 — 0.003
0.0001 — 0.01

0.0001 - 0.003
0.0001 — 0.005
0.0002 — 0.001
0.0002 — 0.001
0.0002 — 0.001
0.0002 — 0.001
0.0002 — 0.01
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JonyckaeTcs MCNonb3oBaHWe APYrvX IMHWIA, a Takke BbINoJIHeHWE Npoueaypbl NOCTPOEHUS rpaayvpo-
BOYHbIX rPAPUKOB C NPYIMEHEHNEM COOTBETCTBYHOLWMX NMPOrPaMM BbIYUCNTENIbHON TEXHUKN NPY YC/TOBUK NO-
Ny4yeHunsi nokasaTeneli TOYHOCTU, He YCTYNalLWMX yKka3aHHbIM B Tabnuue 3.

3a pe3ynbTar aHan3a NPUHMMAIOT cpedHeapuMeTUYecKoe 3HaueHe YeTbipex (BOCbMU) pesy/ibTaTtoB
napasnesibHbIX onpeaesnieHuii, Npy ycrioBuy BbINonHeHns TpeGoBaHwii pasgena 4.

6.2 MeToA aTOMHO-3MUCCUOHHOIO aHanns3a € AYroBbliM BO36YyXAeHUeM n oTO31eKTPUYECKON

perucTpaumuei cnekTpa

MeTopn OCHOBaH Ha ncnapeHnn n Bo3byxaeHnn aToMoB Mpobbl BAYroBOM paspsge, hoTO3/1eKTPUYeCKoli
pervcTpauum crnekTpa, M3MepeHUN WHTEHCUBHOCTU aHa/IMTUUYECKUX CnekTpasbHbIX VHUA onpegensemMblX
3/1eMeHTOB M noc/iedyloleM onpeaesieHM MaccoBbIX [0/1eli 3/1eMeHTOB-NpuMeceli No rpagynpoBOYHbIM
XapakTepucTnkam.

MeTop No3BONSET oNpeaeniaTb MaccoBble 40NN NPUMeCce B AnanasoHax, NpuBegeHHbIX B Tabnvue 1. ¢
rnokasaTtensaMun TOYHOCTW, NpUBeAEHHbIMU B Tabnnue 3.

6.2.1 CpepcTBa M3MepeHuii, BCnomoraTesibHble YCTpOlicTBa, Matepuanbl U peakTuBbl

CneKkTpoMeTp ONTUYECKU SMUCCUOHHBIN C 06paTHOM NuHerHoM ancnepcunein He 6onee 0.6 HM/MM, cnek-
TpasibHOI 0611acTbio Anana3oHom 170 — 500 HM. B c/lydae nosinxpomatopa (KBaHTOMETP), UMEIOLWMIA He Me-
Hee 30 kaHanoB, WK cnekTporpad ¢ 06paTHO NUHeNHONM gucnepcuein He 6oniee 0.6 HM/MM. CNEKTPasIbHOM
obnactblo, gnanazoHom 170 — 500 HM 1 perucTpaumeri Ha gnogHyto maTtpuuy (MASC).

FeHepaTop AYyrn NOCTOSIHHOIO UM NepeMeHHOro Toka cuoii go 15 A.

AHann3aTop MHOrOKaHa/lbHbI aTOMHO-3MUCCUOHHbIX criekTpoB (MA3C).

Becbl nabopatopHble no TOCT 24104 ¢ npegenomM A0NycKaemoli NOrpewHoOCT O4HOKPaTHOro B3BeLUU-
BaHWA He 6onee 0.005 r.

Meyb conpoTnBNEHUS.

CTaHOK A8 3aTO4KM rpadMTOBbIX 3/1EKTPOA0B.

[paduT 4N cnekTpanbHOro aHasnsa oc. 4. 7 — 3, guameTpom 6 MMm. ganHon 200 mm no [1].

padhuT ANnsA cnekTpasibHOro aHasmM3a oc. 4. 7 — 3, gnameTpom 12 mm. gnunHoi 200 mm o [1].

Turnu rpacduToBble BbICOTONM 15 MM C KpaTepom AnameTpom 6 MM. r/1ly61MHOM 12 MM. BbITOUYEHHbIe U3 rpa-
(PUTOBbLIX CTEPXHEN OC. 4. 7 — 3. AnameTpoM 12 MM (gonyckaeTcs UCNo/b30BaHWe TUM/el BbICOTON 32 MM,
OouamMeTpoM 26 MM C KpaTepom gvamMeTpom 20 MM. rly6uHon 28 MM mnmn 17 x 25 MM € KpaTtepoMm r/1y6GUHOIA
15 Mm).

AnekTpoabl rpauToBblie BepxHue AnnHon 30 — 40 MM. BbITOYEHHbIE U3 FPadINTOBbLIX CTEPXHEN OC. u.
7 — 3. gMamMeTpomM 6 MM. 3aTOYEHHbIE Ha YCEYEHHbI KOHYC C naowaakoi 1,5 —2 mm unu nonycdepy.

3neKkTpoabl rpaduToBbIe HMXHWE A/IMHOW 30 — 40 MM C KpaTepom rny6uHon 1 mm, guaMmeTpom 2 MM,
BbITOYEHHbIE U3 rPpaUTOBbLIX CTEPXHEN OC. 4. 7 — 3, AuaMeTpom 6 MMm.

MavnTa anekTpuyeckas C 3aKpbITON cnupasibio.

CrtakaHbl B1-100 TC no FOCT 25336.

Kucnota conaHasa oc. 4. no FOCT 14261.

CnupT 3TUNOBLIN pekTUdMKoBaHHbIN No TOCT 18300.

MUHLEeT XMpypruyeckumii.

Kycauku.

TkaHb xnon4yatobymaxHas no FOCT 29298.

Bata mepguunHckaa no FOCT 5556.

[CO cocTtaBa athpuHMpoBaHHOrO 30/10Ta.

O6pas3subl 4115 rpagynpoBKu.

O6pasuybl /151 KOHTPOSIS.

JonyckaeTca NpuMeHeHne Apyrux o6opyoBaHus, MatepruasnoB, peakTUBOB U CTaHAaPTHbIX 06pasLoB
cocTaBa Mpu YC/I0BUM NOyHEHMS MokasaTesieil TOUHOCTH, He yCTynarLWmx ykasaHHbIM B Tabimue 1.

6.2.2 MoparotoBKa K aHann3y

MoaroToBka Npo6 n Nnpuéopa kaHannly — no 6.1.2.2.

6.2.3 MNpoBegeHve aHannsa

Pa6oune pexvmMbl yCTaHaBAMBalOT COM1acHO aHaIMTU4YecKol nporpamme nn6o no 6.1.3.

[NvHbl BOMH aHa/IMTUYECKUX JIMHUIA NpuBedeHbl B Tabnuue 7.

6.2.4 O6paboTka pe3ysibTaToOB aHann3a

3a pesynbTaT aHasin3a NpuHUMaloT cpefHeapudMeTnyeckoe 3HayYeHne YeTblipex (BOCbMU) pe3y/ibTaToB
napassieNnbHbIX onpeaesieHni, Npu ycnoBun BbINOJIHEHUS TpeboBaHWil pasgena 4.

15
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6.3 MeTog aTOMHO-3MUCCUOHHOTO aHanmM3a C UCKPOBbIM BO36YyXAeHNeM 1 PpOTO3NeKTPpMUECKomn

perucTtpauueit cnekTpa

MeTo/ OCHOBaH Ha ucnapeHuu 1 Bo3byxaeHnn aToOMOB Mpobbl B UICKPOBOM pa3psge, PoToanekTpuyec-
KOl permctpaumm cnekTpa, U3MepeHUn MHTEHCUBHOCTM aHa/IMTUYECKNX CNeKTPasibHbIX JIMHUI onpegensemMblxX
3/1eMeHTOB U hoHa. CBA3b UHTEHCMBHOCTU /IMHUI C COAepXaHMeM 3/1eMeHTOB B Npobe ycTaHaB/IMBatOT C NO-
MOLLBIO FPafyPOBOYHbIX XapaKTEPUCTUK.

MeTopa no3BonsieT onpefensTb CoAepXaHve NpuMecei B AnanasoHax, NpuBefeHHbIX B Tabnuue 2.

lMoka3aTenn TOYHOCTN MeToha aHann3a npueegeHbl B Tabnuue 3.

6.3.1 CpepacTBa n3mMepeHuin, BCnoMmoraTtesibHble YCTPOCTBa, MaTepuasnbl N peakTUBbl

CneKTpOMETP ONTUYECKUI I SMUCCUMOHHBIN C 06paTHOW NMHeHO ancnepcueli He 6onee 0.6 HM/MM. cnek-
TpanbHOl 061acTblo AnanasoHoM 175 — 700 HM. B c/lyyae nosimxpomaropa (KBamToMeTp). MMelLWmnii He me-
Hee 30 KaHaN0OB C UCKPOBbLIM UCTOYHMKOM BO30OYXAEHUS CnekTpa.

Becbl nabopatopHble no FOCT 24104 ¢ npefenomM Aonyckaemoii abCoMOTHOW MOrpeLHOCT O4HOKpaT-
HOro B3BelUnBaHuA He 6onee i 0.01 r.

Meyb conpoTnBMEHNS.

CTaHOK (hpe3epHblIii.

Mpecc.

Mpecc-chopma CTasibHas ¢ MaTpuULeil BHYTPEHHUM guamMeTpom 40 MMm.

MAnTa anekTpnyeckas C 3aKpbITO CNMpasibIo.

MUHLET XMPYPruyeckuii.

Kycauku.

CrakaHbl B-1-100TC no FrOCT 25336.

FpadunT mapkn MMr-7 no [1].

Turnu rpaduToBble AnameTpom 26 MM. BbicOTOM 30 MM C KpaTepoM AnameTpom 20 MM. rlyOnHON 25 MM,
M3roTOBNEHHbIE M3 rpadmTa mapku MIMM-7.

Kncnota consiHasa oc. 4. no FOCT 14261. pa36asneHHas 1:1.

CnunpT 3TUNOBBIN pekTUdnkoBaHHbIN Nno FTOCT 18300.

AproH rasoo6pasHbii no FOCT 10157.

TKaHb xnonyatobymaxHasa no FOCT 29298-

Bata meguuunHckas no FOCT 5556.

[CO cocTtaBa adppMHUPOBaHHOIO 30/10Ta.

O6pas3sLbl /15 rpagynpoBKu.

O6pa3sLbl 4719 KOHTPONS.

JonyckaeTca npuMeHeHne Apyrux obopyaoBaHus, MaTtepnanoB N peakTMBOB NPU YC0BUN NONYYEHNUS
nokasatenieli TOYHOCTU, He YyCTynatoLWmxX yKkazaHHbIM B Tabimue 3.

6.3.2 MoparotoBKa K aHann3y

6.3.2.1 Tpo6bl B BUAE CMIUTKOB, JIEHTbI, NAACTUH NPOTUPAKOT TKaHbO, CMOYEHHOW CNUPTOM.

6.3.2.2 OT Kakgol nNpobbl CTPYXKKWU, MPOBOJSIOKW, rPaHy /1, rybKkn Uan nopoLLKka oT6MpatoT HaBeCKy Maccoi
He MeHee 10 r. 19 yganeHnss NOBEPXHOCTHbIX 3arpsa3HeHul i Npoby (kpome nopoLuka v rybku) ounwaroT no
6.12.2

Kaxayro HaBecKy nomMeLLatoT B TUTeNb U CiaBAsaoT. MoAyyYeHHbI CANTOK NoMeLLatoT B npecc-chopMy 1
npeccytoT ¢ ycunuem 400 kH. MOBEPXHOCTb MOJTyYEeHHbIX Tab1eToK ounLaoT no 6.1.2.2.

MoBepxHOCTb NPO6 (CAUTKOB, NpokaTta, TabneTok) Ao/KHa ObITb MIOCKON U rNafkon, 6e3 oTCnoeHui
(Np¥ HEO6XOAVMMOCTN NOBEPXHOCTb hpe3epytoT).

[onyckaeTcs npeccoBaHne NpPo6 rybkun, CTPYXXKWU UK Nopoluka 6e3 rnpefsapuTesibHOro crijiaBneHuns. B
3TOM C/lyyae Macca HaBeCKu A0/KHa 6bITb He meHee 30 T.

6.3.2.3 loaroTtoBka crnekTpomeTpa — Mo 3Kch/lyaTaunoHHbIM OKYMeHTaM npubopa.

6.3.2.4 SnekTpogoaepxaTenn. BeCbl U Apyrne npucnocobsieHnst NpoTMPaKT TKaHb, CMOYEHHON cnup-
TOM.

6.3.3 TpoBepeHune aHanmsa

Paboune pexunmbl ycTaHaB/MBalOT COr/IaCHO aHa/IMTUYECKO nporpamme npuéopa:

yactota — 300 Iuy;

eMKOCTb — 5 MK®D;

VHOYKTUBHOCTb — 130 MKIH;

Bpemsa nHterpaunm — 10 c.
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JonyckaeTcsi UCMoNb3oBaHNe APYTVX PEXMMOB NPU YC/IOBUWU MOJYyYeHWs nokasaTesieil TOUHOCTU, He
ycTynatowmx ykaszaHHbIM B Taénuue 3.

MoAroToB/IEHHYO NPOGY (Tab/IeTKy WM CAIMTOK) MOMELA0T Ha aHa/IMTUYECKUIA CTOSINK U noaBepra-
10T BO3[eiCTBMIO UCKPOBOIrO paspsga B NsATY MecTax. KOHTP-3/1EKTPOAOM CNYXUT BONbMPaMOBbIA cTep-
XEeHb.

[L/IMHbI BOJTH aHA/TUTUYECKMX IMHUIA 1 dpoHa NpuBedeHbl B Tabnuue 9.

Ta6nuya 9 — [NUHbI BOMH aHAIMTUYECKUX NIMHUIA U hoHa
B HaHOMeTpax

[invHa BOMHbI [nvHa BO/MHbI

Onpegensiemsblii o DOH Ha A/iMHe Onpegensiemblii o DoH va fiHe
371eMEeHT BHAMTIHECKON nonHbl 371eMeHT aHA/MTUHECKON 00/Mbl
HUN NVHAN

AntoMuHmnin 396.15 310.50 Hukens 361.93 310.50
BucmyTt 405.78 310.50 Onoso 175.79 310.50
Xeneso 259.94 310.50 Mannapui 340.45 310.50
NHpanii 410.18 310.50 Mnatuna’ 531.89 310.50
Npunanii 351.36 310.50 Pognit 343.49 310.50
Kagmuii 228.80 200.86 CBuHel 405.78 310.50
Kanbuwnii 422.67 310.50 CeneH 196.09 200.86
Kob6anbT 345.35 310.50 Cepebpo 338.29 310,50
KpemHuii 288.16 310.50 Cypbma” 206.84 200.86
Maruuii 285.21 310.50 Tennyp 214.27 310.50
MapraHely, 403.45 310.50 TutaH 498.17 310.50
Megab 324.75 310.50 Xpom 425.43 310.50
MbIWwbAK 234.98 200.86 LinHk 213.86 200,86

* Bo BTOPOM Nopsifike peweTKku.
«* CypbMa 519.62 HM BO BTOPOM MOpPAAKE peLeTKn.

[onyckaeTcs Ucnonb3oBaHWe ApYruX IMHUIA NpU YCNOBUWM NMOMyYeHUsi nokasaTesneli TOUHOCTU, He YCTy-
nawoLmnx ykasaHHbIM B Tabsimue 3.

6.3.4 O6paboTka pe3ynibTaToB aHannsa

3a pe3ynbTaT aHann3a NpUHNMaloT cpegHeapumeTnyeckoe 3Ha4YeHne NSATU (4ecsiTu) pesynbTaToB na-
pannesnibHbIX onpeAesieHnii Npy yC/ioBUM BbINOIHEeHNsT TpeboBaHwuii pasgena 4.

6.4 MeToA aTOMHO-3MUCCMOHHONO aHann3a ¢ MHAYKTUBHO CBSA3aHHOI nsiasamoi

MeTop ocHOBaH Ha BO30YXAeHUN aTOMOB NpeABapuTe/ibHO NepeBeeHHON B pacTBOP MPoObl B UHAYK-
TUBHO CBA3aHHOW Nnasme v N3MepeHnn MHTEHCMBHOCTU aHa/IMTUYECKOM CNeKTpasnibHOM NMHUK onpeaensemMo-
ro afieMeHTa.

Mpw pacnblieHn pacTBopa aHa/IN3NPyeMOii NPO6bI B N1a3My CBSA3b MHTEHCUBHOCTW JIMHUN C MacCOBOW
Joneli anemMeHTa B pacTBOpe yCTaHaB/IMBAKOT C MOMOLLbIO rPaaynpOBOYHON XapakTepUCTUKN.

MeTog, no3BonsieT onpeaenaTb MaccoBble A0/ NpUMeceli B AnanasoHax, NpuBeaeHHbIX B Tabnuue 2. ¢
nokasaTesIAMN TOYHOCTU MeToAa aHanunsa, NpuBefeHHbIMU B Tabnuue 4.

6.4.1 CpeacTBa namepeHuii, BcnomoraTtesibHble YCTPOMNCTBA, MaTepuanbl, peakTuBbl N pacTBOpbI

CnekTpoMeTp aTOMHO-3MUCCUOHHbIN C UHAYKTUBHO CBA3aHHOW Nsia3Moii, C 06paTHOW NMHENHOW gucnep-
cueit He xyxe 0,03 HM/MM 1 (DOTOSEKTPUYECKOW perncTpauneli MHTEHCUBHOCTU M3y4veHns. CnekTpomeTp
JokeH obecneumBatb yveT poHa PAAOM C UCMO/b3YyEMbIMUA aHATMTUYECKUMU NINHUAMU.
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Becbl nabopatopHbie no FOCT 24104 ¢ npegesioM Aonyckaemoi abCoNTHOW NOrpewwHocT! He 6onee

1 0.0001 .

MnuTa anekTpuyeckas c 3aKpbITOi CNupasbio.

Meub MydenbHasa ¢ TemnepaTypoli Harpesa 4o 1000 °C.

AproH rasoob6pasHbii no FOCT 10157.

MuneTtkn 1-1-1-1:1-1-1-2; 1-1-1-5: 1-1-1-10 no FOCT 29227.

Kon6bl mepHble 1-25-2; 1-50-2; 1-100-2; 1-1000-2 no FOCT 1770.
MeH3ypkn BMmecTumocTbio 25. 50,100. 250 n 1000 cm3no FOCT 1770.
Unnnugper 1-10-1; 1-50-1 no FOCT 1770.

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

BopoHku genutenbHble BA-1-100 XC. BA-1-500 XC no F'OCT 25336.
CTakaHbl Ted)/IOHOBbIE C KpbilkaMmy BMeCTUMOCTbO 50.100 cm3.

BaHkn nonuatuieHoBble BMeCTUMOCTbIO 100 cm3.

CTekna yacosble.

CTynka aratoBas.

TUrnun KopyHaoBble.

Turnu cteknoyrnepogHble BMeCTUMOCTbIO 50 cm3.

MUHLET MegULMHCKNIA.

DPnNbTPbLI ByMaxKHble 06e330/1EHHbIE «CUHSASA NIeHTa», «benasa fneHTa» no [4}.
Bopaa AnctunnnpoBaHHas, fOMO/IHUTENIbHO OUYULLLEHHAS NEPEroHKOM WUn NponyckaHMeM Yepes NoOHO06-

MEHHbIE KOJIOHKW.

Kncnota azotHas oc. 4. no FOCT 11125 n pas6aBneHHasn 1:1.

KucnoTta consiHas oc. 4. no FOCT 14261 wn pa36baBneHHan 1:1,1:3,1:5,1:7. 1:24.

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

CnunpT 3TUNOBBIN pekTUdnkoBaHHbIN Nno FTOCT 18300.

Bapusa nepekucb oc. 4. no [5].

Kanusa rugpokcug no TOCT 24363 v pacTBOpbI KOHUeHTpauunen 500 r/igm3un 5 r/gm3

30/10TO BbICOKOW YMCTOTbI (C MaccoBbIMW A0ONSMU onpefenseMblX NPUMecei, He NpeBbIWaroLWwmMmn

HWXHME TpaHnLbl guanasoHa, ykasaHHble B Tabnvue 2.
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3onoto no FOCT 6835 nnn rOCT 28058.

Cepebpo no FOCT 6836 nnu FOCT 28595.

MnatnHa no FOCT P 52245.

Mannaawnii no TOCT P 52244.

Popguii B nopowke no FOCT 12342.

Meab no FOCT 859.

Xenes3o kapboHMNbHOE pagnoTexHuyeckoe no FOCT 13610.
CBWUHeL, BbICOKOI 4ncToTbl No FOCT 22861 win TOCT 3778.
LnHk no FOCT 3640.

Hukenb no FOCT 849.

Onoso no NOCT 860.

Cypbma no NOCT 1089.

KpeMHuii MoHOKpucTannmyeckuii B cnntkax no FOCT 19658 nnu kpemHus guokeuma no FTOCT 9428.
Ko6anbT no FOCT 123.

TuTaH ryéuyatblii no FOCT 17746.

AntomuHuii no FOCT 11069.

MarHunii no TOCT 804.

BucmyTt no FOCT 10928.

MapraHey, meTannanyeckuii o FOCT 6008 mapku MH 998.
Xpom no NOCT 5905.

MbIWbAK MeTan/IMYeckmin oc. 4. no [6].

Tennyp no FOCT 17614.

Kagmuii no TOCT 1467.

CkaHAni.
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Buc(2-6yToKCMaTMNOBLIA) 3dmp (aUbyTunkapbmTos) no [7]. HacbIWeHHbI X0pPUCTbIM BOAOPOAOM:
200 cm3gnbyTunkapbuTtosia nomeLlaroT B AeNNTeIbHY0 BOPOHKY BMeCTUMOCTbIO 500 cm3, npunmveatoT 100 cm3
pacTBopa CONSAHONM KUCIOThl (1:7) 1 BCTPSAXUBAIOT B TedeHne 3 MUH. MNocne paccnaneaHus BogHyo a3y cim-
BaloT B AeNINTE/IbHYIO BOPOHKY, BHOBb NMpusvBatoT 100 cm3 pacTBopa COMASAHOW KUCMOTbI (1:7) 1 NOBTOPSAOT
onepauuio HacblWweHnsa anbyTtunkapobutona.

YuncroTta UCrosib3yeMbIX METa/T/IOB U PeakTUBOB — He MeHee 99.9 %, ec/in He yKa3aHO uHade.

FCO cocTtaBa adhh1MHMPOBaAHHOrO 30/10Ta.

O6pa3subl A4NA rpasynpoBKu.

O6pa3subl 418 KOHTPONS.

[JlonyckaeTcs NnpuMeHeHne Apyrnx cpeacTs M3MepeHuii, BCnomMoraresibHbIX YCTPOICTB, MaTepnasioB U
peakTMBOB NpW YCNOBUW NOJTyYeHUs NoKa3saTesieli TOYHOCTU, He YCTynarLwmnx ykazaHHbIM B Tabnauue 4.

6.4.2 MoAaroToBKa K aHaNnn3y

6.4.2.1 lpuroTtos/ieHNE PacTBOPOB

6.4.2.1.1 lNpuroToB/fieHNe OCHOBHbIX PacTBOPOB C MacCOBOW KOHLUeHTpauueli cepebpa u KpemHus
1 mr/cm3, ckaHgma — 0.1 Mr/cM3 1 oCTasIbHbIX MeTa/1/10B — 2 Mr/cm3

PactBop, cogepxawmii 2 Mr/cm3 poaus: HaBecky poaus maccoii 200,0 Mr TwaTebHO NepemMeLInBaroT C
5-KpaTHbIM KOIN4eCTBOM Nepekncu 6apusi, nepeTnparoT BaraToBol CTyrMke, MePeHOCAT B KOPYHAOBbIN TUrenb
1 cnekawT B TedeHne 2 — 3 4 npu Temnepatype 800 °C — 900 °C (Turenb CTaBAT B XON04HYIO MydhebHYO
neub). Cnek oxnaxaarT A0 KOMHAaTHOV TeMnepaTypbl, MepPeHOCAT B CTakaH BMeCTMMOCTbIo 250 cm3, cmaunBa-
10T BOAOW 1 pacTBOPSAIOT B pacTBOpPE COMIAHOM KMcnoThl (1:1) A0 NoNHOro pacTBopeHus. Ecnn nocne pacteBope-
HMA cneka B pacTBOpPe COMIAHOW KUCMOTbl OCTaeTCcs O0cafoK, CnekaHue W pacTBOPeHMe MOBTOPSIOT.
Mony4eHHbI pacTBOp pa3baBnsaoT BoAolk A0 o6bema 50 cM31 ocaxaatoT cynbgaT 6apus gob6aBrieHem pac-
TBOpa CepHoli KMcnoThl (1:9) nopumammu Npy NOCTOAHHOM MepemellnBaHun. PacTBOp HarpesaloT 40 Temnepa-
Typbl 60 BC —70 °C. Uepe3 2 — 3 4 NnpoBepsoT NOMHOTY OcaxaeHuns cynbdaTa 6apus, nobaBnss K pacTBopy
HECKOJ/IbKO Kaneslb KOHLEHTPUPOBaHHOM CePHO KUCAOTbI, 1 OT(OM/IbTPOBbLIBAIOT Yepe3 OUIbTP «CUHAS NTeH-
Ta» UNun gBONHON hnnbTp «benas neHTa» B MepHYLo Konby BMecTumocTbio 100 cm3. Ocafok Ha hnibTpe npo-
MblBaloT 4 — 5 pas ropsynMmM pacTBOPOM COMSHOM KucnoThl (1:5), a 3aTem 5 — 6 pas ropsadeii Bogoi. PactBop
[0BOAAT A0 METKM pacTBOPOM CONsAHOM KucnoThbl (1:5) 1 nepemelunBatoT.

PacTBop, cogepxawuii 1 mr/cm3cepebpa: HaBecky cepebpa maccoi 100.0 mr pacTeBopstoT B 10 cm3pac-
TBOpa a30THO KMCNoThl (1:1) Npu HarpeBaHuuW, 3aTemM NPU6aBnAtoT 50 CM3CONAHON KUCNOTbI U KUNATAT 4,0 NO-
JIHOTO pacTBOPeHWsA oOcafka xnopuga cepebpa. PacTBop OXx1axgaroT, MNEPEeHOCAT B MepHYyH Konby
BMeCTUMOCTbIO 100 cm3 AOBOAAT A0 METKM PacTBOPOM COJISIHOW kncnoTel (1:1) n nepemelumBatoT.

PacTBopbl, cogepxatine no 2 Mr/cm3 naaTuHbl, CypbMbl, MblllbsKa, Te//lypa 1 0/10Ba: HaBECKY KaxkAoro
13 NepeyvncrieHHbIX MeTanioB Maccoi 200.0 Mr pacTBOPSAOT B CMeCK a30THOW 1 consiHol kucnot (1:3) npu Ha-
rpeeBaHun. PacTBop ynapuBarT A0 o6bema 2 — 3 cm3, npubaBnstoT 20 cm3pacTBopa CONsiHOM KucnoTbl (1:5),
nepeHoOCAT B MEPHY0 konby BmMecTMMOCTbio 100 cm3, AOBOAAT A0 METKM 3TUM >Xe PacTBOPOM KUCAOTbl U
nepemeLumBatoT.

PacTsopbl, cogepxalime no 2 mr/cm3xenesa, Meaun, BUCMyTa U HUKENA: HABECKY KaXAOro u3 nepevmc-
NeHHbIX MeTannoB maccoi 200.0 mr pacTBopstoT B 10 cm3 a30THO knucnotbl (1:1) npyn HarpeBaHun. PacTBop
ynapuBaroT A0 o6bema 2 — 3 cm3, npubasnsatoT 20 cm3 pacTBOpa COMAHOM KNCNOThbl (1:5), nepeHocAaT B mep-
HYO KO/10Y BMECTUMOCTbIO 100 cM3, AOBOAAT [0 METKMN 3TUM XXe pacTBOPOM KUC/OTbI U NepemMeLlnBatoT.

PactBop, cogepxalunii 2 Mr/cm3 CBUHLA: HaBecKy CBUHLa Maccoli 200,0 mr pactBopstoT B 10 cm3 pac-
TBOpa a30THO KMcNoThbl (1:1) Npn HarpeBaHMW. PacTBOpP NepeHOCAT B MEPHYHO KONBY BMeCTUMOCTbIO 100 cm3,
OO0BOAAT A0 MeTKM BOAONM M NepemMeLLnBatoT.

PactBop, cogepxawwnii 2 mr/cm3 nannagusa: HaBecky nannagusa maccoit 200.0 mr pacteopsitoT B 20 cm3
a30THO KUCNOTbI Npy HarpeBaHUn. PacTBop ynapmeatoT 40 06bema 2 — 3 cm3, npubasnstoT 20 cm3pacTeopa
COJISTHOW K1CoThl (1:5), NEPEHOCAT B MEPHYHO KOSIGY BMECTUMOCTbLIO 100 cM3, 40BOAAT 0 METKN 3TUM Xe pac-
TBOPOM KWUC/IOTbI U MepeMeLInBatoT.

PacTBopbl, cogepxaLine no 2 Mr/cM3a/TloMUHKUSA, KagMusl, XpoMa, MapraHua, kobasnbTa, TMTaHa U LIMHKa:
HaBeCKY KaXAoro 13 rnepeyncrieHHbIX MeTassioB Maccoi 200.0 mr pacTBopstoT B 10 cM3 pacTBopa COMSAHON
knucnotbl (1:1) npy HarpeBaHUW. PacTBOp NEepPeHOCAT B MEPHY KOsy BMeCcTUMOCTbio 100 cm3, foBOAAT A0
MeTKN pacTBOPOM COMIAHONM K1cnioThbl (1:5) n nepemelumsatoT.

PacTtBop, coaepxawuii 2 mr/cm3 MmarHus: HaBecky mMarHmst maccown 200,0 mr pactBopsitoT B 10 cm3 pac-
TBOpAa CONSAHON KncnoTbl (1:1). PacTBOp NEPEHOCAT B MEPHYHO KOIGY BMeCTUMOCTbIo 100 cm3, 40BOAAT A0 MET-
K1 pacTBOPOM COJISAHOM kucnotbl (1:5) n nepemeluvsatoT.
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PacTtBop, cogepxawmnini 1 Mr/cM3KpeMHUsI: HaBECKY KpeMHUst maccoii 100,0 mr pacTBopsitoT B 20 cm3 pac-
TBOpa rMapokcuaa Kkanns KoHueHTpauwueli 500 r/gM3 B Tech/IOHOBOM CTakaHe, 3aKpbITOM KPbILWKOM, Npy CU/ib-
HOM HarpeBaHuW. PacTBOp NepeHOCAT B MepHyk Kosiby BMecTMMOCTbio 100 cm3, foBOAAT [0 METKU
pacTBOPOM rMApoKCUAa Kanma KOoHueHTpaumeld 5 r/gM3 n cpasy nepeHocAT B NOSINITU/IEHOBYHO GaHKy.

PacTtBop, cogepxawuii 0.1 mMr/cm3 ckaHAMS:: HaBecKy ckaHaus maccoli 100,0 mr pactBopsitoT B 10 cm3
pacTBopa ConsAHoN KncioThl (1:1). PacTBOp NepeHOCAT B MepPHYHO KOby BMecTUMOocCTbio 1000 cm3, 10BOAAT A0
MeTKN BOAOW 1M NepemMeLllnBatoT.

JonyckaeTca UCNO/Ib30BaHMe APYrMxX MeTOANK NPUroTOB/IEHUSA OCHOBHbLIX PacTBOPOB, a TakXe MUCMOo/lb-
30BaHMe roTOBbIX CTaHAAPTHbIX M aTTECTOBaHHbIX PACTBOPOB MPU YC/I0BUUN MOJTYYEHNS NMOKasaTesieli TOUHoC-
TN, He yCTynalLwmx ykasaHHbIM B Tabnuue 4.

6.4.2.1.2 TpurotosBsieHne NMPOMEXYTOUYHbIX pacTBOPOB

[OTOBAT NPOMEXYTOUYHble PacTBOPbI, CoAepxXaline NaatuHy, naiaguini, poguii, BUCMYT, MbILWbSK, 0/10-
BO. CBUHEL,.CYPbMY, XpPOM U TeNIyp.

PacTBOp A: NUNETKOM 0T6MpParoT N0 5 CM30CHOBHbIX PACTBOPOB NepevynceHHbIX MeTasl/IoB U NoMeLLaroT
B MEPHY0 Konby BMecTMMOCTbio 100 cM3. O6bem pacTBopa AOBOAAT A0 METKM pacTBOPOM COJISAHOM KUC/O-
Tbl (1:5) n nepemelunBaoT.

3HavyeHne MacCcoBOW KOHLEHTpauuM Kaxgoro us nepevymncrnieHHbIX 3/IeMeHTOB B pacTBOpe cocTaBiseT
100.0 mKr/cm3.

PactBop B: nuneTkoli oT6upatoT 10 cm3 pacTBopa A 1 MOMELLAOT B MEPHYH KOGy BMECTUMOCTbIO
100 cm3. O6bemM pacTBOpa A0BOAAT A0 METKM pacTBOPOM COJISHOM K1CNoThbl (1:5) u nepemelumBatoT.

3HayeHne MacCcoBOWM KOHLIEHTpauun KaxkAoro 13 nepeymncsieHHbIX 3/1IEMEHTOB B pacTBOpe cocTaBnsieT
10.0 mkr/cm3.

[OTOBAT NPOMEXYTOUYHbIE PACTBOPbI, COAepPXKaLlne antoMUHUNA, XXenes3o, KaagMuii, KobanbT, MarHuii, map-
raHey, mefb, HUKe/b, TUTAH U LMHK.

PacTtBOp A,:NnNeTkoii oT6MparoT No 5 CM30CHOBHbLIX PAaCTBOPOB a/TlOMUHUS, Xese3a, Kaamus, KobanbTa,
MarHus, mapraHua, Meau, HUKeNs, TuTaHa v LMHKa 1 NoMeLLaloT B MEPHYHO KOsy BMecTUMOCTbio 100 cm3.
O6bem pacTBopa AOBOAAT A0 METKM PacTBOPOM COMSAHOM KMUCNOThbI (1:5) n nepemewinBsatoT.

3HayeHne MaccoBOV KOHLIEHTpaunn KakAoro 13 nepeyncrieHHbIX 3/1eMeHTOB B pacTBOpe cCocCTaB/iseT
100.0 mKr/cm3.

PactBop B.: nunetkoii otéupatoT 10 cm3 pacTBopa A, 1 NOMeLWaT B MEPHYIO KO/16Y BMECTUMOCTbIO
100 cm3. O6BbeM pacTBopa 40BOAAT A0 METKM PACTBOPOM COJISIHOM KMcoThl (1:5) 1 nepemelnBatoT.

3HayeHne MaccoBOW KOHLEHTpauum Kax[oro U3 nepeyvncrieHHbIX 3/IeMeHTOB B pacTBOpe cocTaBisieT
10.0 mkr/cm3.

[OTOBAT NPOMEXYTOUHbIE PACTBOPbI, CoAepXallne KpeMHUIA.

PactBop A2 nuneTkoi oTéupatoT 10 CM30CHOBHOIO pacTBOpa KPeMHS 1 MoMeLLatoT B MepHYHO konby Bmec-
TMocTbio 100 cm3 O6bem pacTBopa A0BOAAT A0 METKU BOAON M cpa3y NepeHOoCAT B NONITUIEHOBYHO 6aHKy.

3HayeHMe MacCcoBOI KOHLEHTpaumMm KpeMHust B pacTBope coctaBnseT 100.0 MKr/cm3.

PacTtBop B2: nunetkoii oT6mpatoT 10 cm3 pactBopa \ 1 MoOMewawT B MEPHYH KOMGY BMECTMMOCTbIO
100 cm3. O6bem pacTBopa AOBOAAT A0 METKM BOAON U cpa3y NepeHOCAT B NOSINITUMEHOBYHO 6aHKy.

3HauyeHne MacCcoBOV KOHLLEHTpaLnn KpeMHus B pacTBope coctasaseT 10,0 mkr/cm3.

[OTOBAT NPOMEXYTOUYHble PacTBOpPbI, coAepXaline cepebpo, nannaanii, NaaTnHy, poauii.

PacTtBOp A3: nuneTKoi oT6mpatroT 10 cM3 OCHOBHOrO pacTBopa cepebpa 1 no 5 cM3 OCHOBHbIX PacTBOPOB
nannaauns, nnaTuHbl 1 poanus, NOMeLLaoT B MEPHYIO KONGY BMecTUMOCTbI0 100 cm3. O6bem pacTBopa A0BOAAT
[,0 METKM pacTBOPOM COJISIHOW KncnoThbl (1:3) 1 nepemelunsaloT.

3HayeHne MaccoBOW KOHLEHTpauum Kax[oro u3 nepeyvncrieHHbIX 3/1eMeHTOB B pacTBOpe cocTaBisieT
100.0 mKr/cm3.

6.4.2.1.3 TpeboBaHMA K MapKUPOBKE N YC/IOBUAM XpPaHEHNS OCHOBHbIX Y MPOMEXYTOUYHbIX pacTBOPOB

Ha kon6ax n 6aHkax C pacTBOpaMu A0J/DKHbI ObITb HaK/1€eHbl 3TUKETKN C yKa3aHWEM MacCOBOW KOHLEH-
Tpauumn 3nieMeHTOB, NOTPeLIHOCTN ee YCTaHOBNEHNA 1 AaTbl NPUroTOBNEHNSA pacTBopa.

PacTBOpbl XpaHAT NpY KOMHATHOW Temnepatype B repMeTUHHO 3aKpbITbIX EMKOCTAX U3 cTekna wn/vnnm
nnacTtuka.

PacTBOpbI, cogepxalyme KpeEMHUA N MarHuii, XpaHAaT B repMEeTUYHO 3aKPbITbIX EMKOCTAX M3 NaacTuka.

OCHOBHble pacTBOPbI XpaHAT He 6onee 1 roga.

MpomMexyTouHble pacTBOpbl XpPaHAT He 6o0siee 1 Mecsua MPU MacCOBOW KOHLUEHTpauun 3/1eMeHToB
100 mkr/cm3 n He 6onee 5 AHel NpU MaccoBOl KOHLEeHTpaLmm snieMeHToB 10 mkr/cm3.
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[onyckaeTcAa ycTaHaB/IMBaTb CPOKU rOAHOCTN pacTBOPOB B cooTBeTCTBUN C TOCT 4212.

6.4.2.2 TlNoaroToBka Npo6 K aHan3y

6.4.2.2.1 MMoparoTtoBka Npob K aHaNu3y As5 onpegeneHns npumeceli 6e3 otaeneHns 3onota

OT npobbl 30/10Ta OTOMpPAIOT ABE HABeCckn 30/10Ta Maccoi no 0.5 r unn (Npu cogepxxaHun npumeceinn He
6onee 0.002 %) no 1.0 r. KAXAYO U3 KOTOPbIX MOMELLAIOT B CTEK/10YI1ePOAHbIN TUrenb BMECTUMOCTbIO 50 cm3
(Mnn B TePNIOHOBbLIN CTakaH BMeECTMMOCTbIO 50— 100 cm3), npubasnatoT no 20 cM3 CoNsAHOM KncioTbl (1:1),
HaKpbIBalOT APYTMM CTEK/10YT/1ePOAHbIM TUT/IEM (HaLLKOW UM CTEKI0YTr1epOAHON KPbILLKON) U KUNATAT B Tede-
HMe 5 — 10 MuH. PacTBOp CNMBalOT M NPOMbIBAOT HABECKY BOAOW 6 — 7 pas3 AeKaHTauunen.

LUnunnHgpom f06aBnsaoT B TUIM € HaBeckamu No 10 cm3 CBeXEeNPUroTOB/IEHHOW CMeCW COJIAHON ©
a3oTHoM kncnot (3:1) n pacTBOPAOT NpU cnabom HarpeBaHun B TeyeHne 30 MyH. Tlocne NosIHOro pacTBope-
HUSA HaBeckn A06aBNAT 1 cM30CHOBHOINO pacTBopa ckaHausa v umnnHapom 39 cm3 Boabl. PacTBop nepeme-
LmBakoT.

Mony4yeHHble pacTBOPbI MCMOML3YIOT A1 ONpeAeneHns NpuMeceil, BKIOYass KpeMHU 1 cepebpo.

Ecnn He TpebyeTcsa onpeaeneHne KPEMHUA U MarHusA, onyckaeTcs NpoBoAMTb onepaumn B CTEKNAHHbBIX
cTakaHax.

6.4.2.2.2 TMopgrotoBka Npo6 K aHaNM3y ANA onpenesieHnsi NpUMeceil nocse oTAeNeHNs 30/10Ta

OT Npo6bI 3010Ta OTOMpPalOT ABe HaBeckn maccol no 0.5 unm 1,0 r n ounwatoT, Kak ykasaHo B 6.1.2.2. K
HaBecke maccoi 0.5 (1.0) r npn6aBnsatoT 15 — 20 cmM3 CBEXENPUroToB/IEHHOW CMECU COMISAHOM 1M a30THOW Kuc-
noT (3:1), cTakaH 3aKpbIBatOT KPbILLKOM 1 pacTBOPSIOT HaBECKY Npu HarpeBaHUn B TeyeHne 30 MuH. OTKpbIBatOT
KPbILLKY 1 ynapvBaloT pacTBop 0 06bemMa 2 — 3 cm3. CTakaH CHMMAIOT C NMAUTbI, OXaXA4aloT, NpnbasnsatoT
10 cm3 pacTBOpa CoMsiHOW KUCNOTbI (1:24), NnepeHOCAT B MEPHYIO KOOy BMeCTMMOCTbIO 50 cM3 AOBOAAT A0
MEeTK/ TEeM XKe pacTBOPOM KMC/IOTbl U MepeMeLLBatoT (COOTHOLLIEHME CONSAHOM KMCMOThbI U BOAb! B MO/Ty4YEHHOM
pacTtBope cooTBeTcTBYeT 1:7).

Mony4yeHHbIN pacTBOP MNOMELLAIT B CYyXYH Ae/INTeNbHY0 BOPOHKY, npunueatoT 10 — 30 cm3 AnbyTtun-
KkapbuTona n BCTPAXMBAKOT B TeYEHUE OAHOM MUHYTHI. [oce paccnamBaHus BOAHYHO ha3y CrimBatoT B ApYryto
AennTesibHYI0 BOPOHKY, NpunnsatoT 5 — 10 cm3anbyTnakap6uTona n noBTopstoT onepaumio. MNocne paccnau-
BaHWA BOAHYHO ha3y C/IMBalOT B CyXOli CTakaH BMECTMMOCTbIO 50 cm3. [oyYeHHbIi pacTBOP UCMOMb3YHOT AN1A
onpegenieHNss npuMeceli, 3a UCK/TIOYEHVEM KPEMHUS 1 cepebpa.

OfHOBPEMEHHO Yepes BCe CTa4un NOArOTOBKM K aHasiM3y NpoBOAAT ABa KOHTPO/1bHbIX OMbITa HA YNCTOTY
peakTuBOB.

6.4.2.3 [purotoBseHne rpagynpoBoYHbIX 06pasuos ([O)

6.4.2.3.1 TpagyvpoBOYHble 06pa3ubl N8 aHann3a 6e3 oTaesieHna 3010Ta

IpagynpoBoYHbIe 06pasubl (6€3 30/10Ta) — pacTBop, coaepxawmii o 5,0 MKr/cM3 antoMUHNUSA, BUCMYTA,
xenesa, kKagmMus, KkobanbTa, KPEMHUA, MarH1s, mapraHua, Megu, Mbllbsaka, 0510Ba, CBUHLA, CYPbMbl, HUKENS,
Tennypa, TutTaHa, xpoma 1 umHka (PC5): nuneTkoii otéupatoT no 5.0 cm3 pactBopoB A. A,. A21 2 cM3 OCHOBHO-
ro pacTBopa CKaHAusi, MoOMeLLaT B MEPHYIO KON6y BMeCcTMMOCTbIo 100 cm3, A0BOAAT A0 METKM PaCTBOPOM CO-
NAHOW kncnoTbl (1:5) 1 nepemellnBatoT.

pagyvpoBoYHble 06pa3ubl (C BBeAeHNEM 30/10Ta) — pacTBOp, codepxalmii no 5,0 mkr/cm3 nanniagus,
nnatuHbl, poaunsa n cepebpa (P3C5): HaBeckun 30/10Ta BbICOKOW YMCTOTbI Maccoli no 0,5 nam 1.0 r nomewjatoT B
CTeK/10yr/1epofHble cTakaHbl BMECTUMOCTbLIO 50 CM3, NOBEPXHOCTbL 30/10Ta 04U AIOT Mo 6.1.2.2 1 pacTBOpsAIOT
30/10T0 N0 6.4.2.2.2. Tony4eHHble pacTBOPbI MEPEHOCAT B MepHble KO16bl BMECTMMOCTbLIO 50 cm3, fo6aBnsAtoT
5 cm3 pactBopa A3 M 1 CM3 OCHOBHOrO pacTBOpa CKaHAWSA, AOBOAAT A0 MeTKM pacTBOPOM COJISIHOM
kmcnotbl (1:5) n nepemelnBsaioT.

pagynpoBoYHble 06pa3Lbl — pacTBopbl 3010Ta (3/TA005 1 3/1A010). He cogepxaline onpeaensemMbix
3/71EMEHTOB: HaBECKM 30/10Ta BbICOKOI YNCTOTbI Maccoi no 0.5 nam 1,0 r noMewaroT B CTEKI0YT1EPOAHbIE CTa-
KaHbl BMECTUMOCTbIO 50 cM3, NOBEepXHOCTb 30/10Ta ounwaroT no 6.1.2.2. K HaBecke maccoli no 0,5 (1,0) r go-
6aBnsAoT 7 (10) cM3 CBEXENPUroTOB/IEHHOW CMECU COMIAHOM M a30THOW kucnoT (3:1). cTakaH 3aKpblBakoT
KPbILWKOW 1 pacTBOPSAOT MeTasin B TedeHne 30 MuH npu cnabom (50 °C — 70 °C) HarpeBaHuu. MonyyeHHble
pacTBOpbl NEPEHOCAT B MepPHble KoNbbl BMECTUMOCTbLIO 50 cm3, 406aBNAOT 1 cM3 OCHOBHOIO pacTBopa CKaH-
OVS. AOBOOAT OO MeTKM BOAOM M nepemewmBatoT. PacTtBopbl 3onota 3/1A005 n 3/IA010 ucnonb3yloT B
KayecTBe Hy/IeBbIX pacTBOPOB.

FpagynpoBoYHble 06pasLbl XpaHAT He 6onee 30 AHeN.

[ns nocTpoeHnsa rpafynmpoBOYHbIX XapakTepUCTUK NpU NpoBeAeHUN aHann3a 6e3 otaeneHums 3010T1a nUc-
nosib3yoT rpalynpoBOYHble 06pa3Lbl, yka3aHHble B Tabnuue 10. B kauecTBe HY/1€BOro pacTeopa NCNosb3ytoT
pacTBOp COJIAAHOM KUC/OThbIl, pa3baBneHHol (1:5).
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Tab6bnwunua 10— MpaaynpoBoyHble o6pa3yubl Ana aHanunsa 6e3 oTaeneHns sonora
Onp:#:&gs;wblﬁ HwxHuii FO BepxHuii TO Onp:}_’?éeJeﬂHeTblbm HwxHuii FTO BepxHuii O
AnoMUH®IA 3/1A005/3/1A010 PC5 Onoso 3/1A005/3/1A010 PC5
BucmyTt 3/1A005/3/1A010 PC5 Mannaguii 3/1A005/3/1A010 P3C5
Xeneso HyneBoii pacTsop PC5 MnatuHa 3/1A005/3/1A010 P3C5
Kagmwii 3/1A005/3/1A010 PC5 Popawii 3/1A005/3/1A010 P3C5
Ko6aneT 3/1A005/3N1A010 PC5 CsuHel, 3/1A005/3/1A010 PC5
KpeMHuii HyneBoii pacTsop PCS Cepebpo HyneBoii pactesop P3C5
MarHwui 3/IA005/3/1A010 PC5 Cypbma 3/1A005/3/1A010 PC5
MapraHel, HyneBoi pacTtBop PC5 Tennyp 3/1A005|'31A010 PCS

6.4.2.3.2 [pagyvmpoBouUMble 06pa3ubl 419 aHanus3a c oTaeneHnem 3onota

PacTBOpbl C MaccoBOli KOHLEHTpauuneil onpegesiseMblX 3/IEMEHTOB, 3a UCK/IIOYEHVEM cepebpa 1 KpeMm-
Hus. 0; 0.2; 0.5; 1.0; 2.0; 5.0; 10.0 mkr/cm3: nMNeTkaMy OTOMPalT a/IMKBOTHbIE YacTu pacTBopoB A. A, nnu b. b,
(tabnuua 11). nomewatoT B Teh/IOHOBbIE CTakaHbl BMeCTUMOCTbio 50 — 100 cm3, npubasnstoT no 5 cm3cmecn
COJISIHO M a30THOW knucnoT (3:1) n ynapmBatoT npu cnabom HarpeBaHun A0 o6bema 2 cm3. CTakaHbl CHMMALOT C
nAnTbl, NpnbasnatoT No 10 cm3 pacTBopa COMAHON KUcoThbl (1:24). nomellatoT B MePHble KO/16bl BMECTUMOC-
Tbto 25 CM3, 4OBOAAT A0 METKN TEM XKe PaCTBOPOM KUCNOTbl U NepeMellnBaroT. PacTBopbl NOMeLLalT B CyXyHO
[enuTesibHY0 BOPOHKY, NpUAnBatoT no 15 cm3anbyTunkapbmtona u BCTPSAXUBAIOT B TeHEHNE OAHOW MUHYTbI.
Mocne paccnanBaHnsa BOOHYIO hasy CAMBatOT B APYry0 AeNNTeNbHYH0 BOPOHKY, NnpunimBatoT 5 — 10 cm34uby-
TunkapbuTona m MNOBTOPAKT onepauuto. MNocne paccnamBaHusa BOAHYHO (ha3y cnmBalT B Tedp/IOHOBble
CTakaHbl 1 3aKpbIBalOT KPbILIKaMU.

pagynpoBOYHbie 06pa3ubl TOTOBAT B A€Hb UCMONbL30BaHNSA 1 XPaHAT He 6osiee ABYX AHEN.

NS NOoCTPOEHNA rpagympoBOYHbIX XapaKTepuUCTUK NpU NpoBefeHMM aHann3a c oTaeNeHnemM 3010Ta 1c-
Nosb3ylT rpafynpoBOYHbIe 06pasLbl, yKka3aHHble B Tabnuue 11.

Ta6nuya 11 — FpagyvupoBoYHble o6pasubl AN aHannsa ¢ oTAeneHnem 3onota

3HaueHune maccoBoit
KOHLIEHTPaLuM 3/1EMEHTOB.

O603HaueHne 0603HauYEHNEe BBOANMbIX O6bEM KaX/A0T0 BBOANMOTO

rpazlyupoBO4HOro 06pasua pacTsopoB pacteopa. cm1 KT/oml
PC-1 B. B. 0.5 0.2
PC-2 B. B, 1.25 0.5
PC-3 B. B, 2,5 1.0
PC-4 b. b- 5.0 2.0
PC-5 A A, 1.25 5.0
PC-6 A A, 2.S 10,0

6.4.2.4 CneKTpOMEeTp roToBAT K paboTe COrslacHO 3KCrJjlyaTauMoHHbIM JOKyMeHTam K npuéopy.

6.4.3 MNposBepeHue aHannsa

BBOAAT B Nporpammy cnekTpomeTpa A/IMHbl BOSIH aHa/TUTUHECKNX JINHWI 1 KOppeKunn dhoHa. amepeHuns
HauyMHaloT He MeHee YeM Yepe3 30 MUH Nocsie NopKura nnasmMbl 418 cTabunansaunm ycrosuii usmepeHus. Bpe-
Ms nNpegbIHTBrpypoBaHns — 30 C. BpemMs MHTerpyupoBaHns — He MeHee 5 C.

MNMocnepoBaTenibHO BBOAAT B N1asMy rpagynpoBOYHble 06pasLibl M U3MePSA0T UHTEHCUBHOCTU aHaInTu-
YeCcKnX NNHUI onpefensemMblX 3/1IEMEHTOB 3a BblYETOM (DOHA (MHTEHCMBHOCTU U3/Ty4YeHUs CnekTpa psifaom C
aHaIMTNUYECKOWN NINHNEN onpeAesiieMoro ajieMeHTa). /19 Kax4oro pactBopa BbIMOHAIT TPU U3MEPEHUS 1
BbIYMCAAIOT CpefiHee 3HayYeHne. pagynpoBOYHbIE XapaKTepuCcTUKM NoNyYatoT B KoopauHaTax, cpejHee 3Ha-
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YyemMme UHTEHCUBHOCTW aHa/IMTUYECKUX NUHWI onpedenseMbiX 3/1eMeHTOB 3a BblyeTOM hoHa — MaccoBas
KOHLleHTpaunsa anemeHTa B obpasue Ansa rpagynpoBKu.

3arem B nsia3My BBOAAT PaCTBOPbI KOHTPOJIbHOTO OMbITa M aHa/TM3NpyeMbIX NPo6 1 U3MEePSOT NHTEHCUB-
HOCTV aHaNUTUYECKUX NNMHNI onpeaenseMbiX 3/1IeEMEHTOB (3a Bbl4eToM (hOoHa). [1/19 Kaxaoro pacteopa BbINos-
HSOT TpM M3MepeHus. C NOMOLLbIO rPaynpPoOBOYHON XapaKTepuUcTUKM HaxoasAT pesynbTaTbl napaiefnbHbIX
onpejesieHn N BbIYNCASIOT CpefHee 3HavyeHne — pesy/ibTaT aHasM3a — MacCOBYIO KOHLEHTPaL Mo 3/1eMeH-
Ta B pacTBOpe aHa/IM3MpyeMoi Npobbl U B paCTBOPE KOHTPO/IbHOTO ONbITa.

Mpu npoBefeHn aHanu3a 6e3 oTAeIeHNsa 30/10Ta UCMO/b3YIOT JIMHUW CKaHAUSA Kak IMHUN CPaBHEHWUS.

[NVHbI BOMIH aHA/TMTUYECKUX INHWUIA, pEKOMeHAYeMble A/151 BbINOJIHEHUA aHann3a, NpueeaeHbl B Tabiu-
ue 12.

Ta6nuya 12 — ONUHbI BOMH aHANUTUUYECKUX NNHWIA
B HaHOMeTpax

Onpefiensiemblii aneMeHT [NMHa BOMHbI Onpefensemblii anebleHT [nvHa BO/HbI
ANIOMUHNIN 396.152 Mannapguii 340.458
BucmyTt 223.061 MnaTtuHa 214.423
Xeneso 259.940 Popawii 343.489
Kagmuii 226.502 CBuHely, 220.353
Ko6anbT 228.616 Cepebpo 328.068
KpeMHuii 251.612 Cypbma 217.581
Marnuii 279.553 Tennyp 214.275
MapraHeu, 257.610 TutaH 337.280
Mepb 324.754 Xpom 337.280
MblWbAK 189,042 LinHK 205.584
Hwukenb 221.647 CkaHpunin* 213.856
Onoso 189.989 CKaHaunit** 255.237

* Mlcnonb3yloT Kak IMHWUI0 CpaBHEHWA Npu NpoBeAeHUn aHanusa 6e3 otgeneHusa 3onota ansa As. Bi, Cd. Co. Cr. Fe.
Mn, Ni. Pb. Pt. Sh. Si. Sn. Te, Zn.

** AcnoNb3yl0T Kak IMHNI0 CpaBHEHWUSA Npu NpoBeAeHnn aHann3a 6e3 otaeneHus 3onota ans Ma. Cu. Ag, Pd. Rh. Al
TI.

[JlonyckaeTcs ncnosb3oBaHWe ApYrux AVHUG U APYTrX 3/1eMeHTOB CPaBHEHUS MPU YC/IOBUM NOJTyHYeHUs
nokasaTesieli TOUHOCTM, He YCTynarlLmx yKasaHHbIM B Tabnuue 4.

6.4.4 O6paboTka pe3ynbTaToB aHa/n3a

MaccoByto fot0 onpegensemMoro afemMeHTa X. % BblUMCAAKOT No hopmyie

X=— 10 -\ C)]
M

rae C — maccoBasi KOHUEeHTpaumusa onpenesiseMoro afieMeHTa B aHa/IM3npyeMoM pacTBope, MKr/cm3;
c=cp-cHy

rae Cch— 3HauvyeHVe MaccoBOl KOHLUEHTpauumn onpeaesiiemMoro afieMeHTa B aHa/IM3npyemMoMm pacTBope, nony-
YeHHOe MO rpagyMpoOBOYHOl XapakTepucTuke, MKr/cm3;
C..0 — cpefHee 3HaYeHNe MacCOBO KOHLLEHTpaL My onpeaensieMoro a/lieMeHTa B pacTBOpPe KOHTPOSIbHOro
onbITa, MKr/cm3;
V — 06bemM aHann3mpyemMoro pactsopa npo6bi, cMm3;
M — macca HaBeckn Npobbl, T.
3a pe3ynbTaT aHa/M3a NpuHUMaloT cpegHeapudMeTMyeckoe 3HaYeHne AByX (YeTbipex) pe3y/ibTaToB
napannenbHblX onpeaesieHnin Npu ycroBUN BbINOSTHEHNS TpeboBaHuii pasgena 4.
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6.5 MeTo4 aTOMHO-3MUCCUOHHOIO aHa/n3a ¢ MHAYKTUBHO CBSA3aHHOM NA1a3MOi U MCKPOBbIM
0T60pOM NPO6GHLI (MCKPOBOW abnaumnoii)

MeTog 3ak/ito4aeTcs B pacnbl/ieHUM aHaIM3upPyeMoro Matepuana npu Bo3gelicTBUM BbICOKOBO/IbTHOIO
MCKPOBOro pa3psga Ha NOBEPXHOCTHbIN /1ol o6pasua B aproHOBOW cpefe U U3MePEeHUM MHTEHCMBHOCTM aHa-
NIUTUYECKUX CMEKTPabHbIX NIMHUIA 3N1eMeHTOB Mpy BO36YXAEHNN aTOMOB MOJSIYHYEHHOIO a3po30/5 B UHAYKTUB-
HO CBsI3aHHOW niasme.

CBA3b MHTEHCUBHOCTM JIMHUN C COAEPXaHNeM asieMmeHTa B Npobe ycTaHaBNMBalOT C NMOMOLLbIO rpagyu-
POBOYHOW XapaKTePUCTUKN.

MeToz no3BosisieT onpeAenaTb CoAepXaHUsA NpumMeceil B gnanasoHax, NpuBefeHHbIX B Tabnuue 2. ¢ no-
KasaTensAMU TOYHOCTU MeToa aHanusa, npusedeHHbIMKU B Tabnuue 5.

6.5.1 CpeacTBa namMepeHuUin, BcnomoraTtesibHble YCTPOMCTBA, MaTepuasnbl N peakTuBbl

CrekTpoMeTp aTOMHO-3MUCCUOHHbIV C MHAYKTUBHO CBA3aHHOWM N1asMoii U Kamepoii MCKPOBOro otéopa
npo6 (MckpoBoW abnsaumn), obecnevmBaloLLNii BO3MOXHOCTb NPOBeAEeHNs KoppeKunn hoHa 1 HopMMpoBaHUs
aHaNUTUYEeCKUX CUrHaoB.

Kucnota consHas no N'OCT 14261. pa36aBneHHasn 1:1.

CnupT 3TWNOBBIN pekTUdMnKoBaHHbI no FTOCT 18300.

AproH razoobpasHbiii no FOCT 10157.

Bopga gnctunnmnposaHHada no NOCT 6709.

Bymara HaxxgauyHaa Np 4.

Bymara domnbTpoBasibHaa UM TkaHb TUNa 6a3u.

CTaHpapTHble 06pasLbl cocTaBa addMHNPOBAHHOIO 30/10Ta B NacTUHax.

[onyckaeTca npuMeHeHve Apyrux o60pyaoBaHus, MaTepuasioB 1 peakTUBOB NPU YCNOBUWN MOJTyHEHUS
nokasaTesieli TOYHOCTU, He YCTynarLwmx ykasaHHbIM B Tabauue 5.

6.5.2 MNMoAaroToBKa K aHanu3y

6.5.2.1 [MMpo6bl MOCTYyNalOT Ha aHa/IM3 B BUAE MIaCTUH WU CAIMTKOB MPOU3BOJIbHOW (DOPMbI U Macchbl,
MMeIoLLMX NMOCKYH NOBEPXHOCTb NoWaabio He MeHee 15X 15 MM © TONWMHOM He meHee 0,5 mm. flonycTu-
Mble pa3mepbl 06pa3LoB ONpeaensatoTca BMECTUMOCTbLIO KaMmepbl MCKPOBOro 0T6opa npobbl (abnsunn).

6.5.2.2 T1nocKyto NOBEPXHOCTb CTaHAAPTHBIX U aHa/IM3MpyeMbliX 06pa3LioB OUMLLA0T HaXXaa4vHol 6yma-
roii. 3aTemM NPOMbIBaOT PaCTBOPOM COMIAHOM KucnoThl (1:1), 3 — 5 pa3 BoAOM 1M NpoTUParoT Hacyxo hnibTPo-
Ba/IbHOV 6ymMarov unm TkaHblo. AHanm3npyemMmas NoBEPXHOCTb A0/DKHA NpeAcTaBiATb CO60M NI0CKOCTL 6e3
BUAMMbIX PaKOBUH U LLMAKOBbIX BK/THOUEHUIA.

6.5.2.3 lMoarotoBka K paboTe M BK/IlOYEHME CneKTpomeTpa — MO 3KCryaTauMoHHbIM AOKYMEHTaM K
npubopy.

[NnHBI BOSTH aHATMTUYECKNX NIMHUI onpefeniieMbiX 3/IeMEeHTOB yCTaHaB/IMBalOT B COOTBETCTBMM C Tab-
nuuei 13. lonyckaeTca Mcnosib3oBaHne ApYrux A/IMH BOSIH NP YCI0BMM NMOJTyYeHUss nokasaTesieil TOUHOCTH,
He yCcTynawLwmx yKkasaHHbIM B Tabnuue 5.

Ta6nuua 13— [NVHbI BOJH aHANUTUYECKUX NTUHUIA
B HaHOMeTpax

Onpefensiemblit anemeHT [/MHa BO/HbI Onpegensiemblit anemMeHT [/IMHa BOSHbI
BucmyTt 223.061 Mannaguii 340.458
Xeneso 259.940 MnatuHa 203.646
KpeMmHuii 251.612 Poguii 343.489
Maruwuii 279.553 CsuHel, 220.353
MapraHey, 259,373 Cepebpo 328.068
Megb 324.754 Cypbma 206.838
MbilwbsAK 189.042 TutaH 334.994
Hvkenb 231,604 Xpom 276.654
Onoso 189.989 LnHk 205.584
301070 (BHYTpPEHHUI cTaHgapT) 201,00
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N3mepeHna HauymHaloT He MeHee Yyem Yyepes3 30 MUH rnocsie Nogxura nnasmMbl Ana ctabunmsaumm ycnosuii
N3MepeHus.

6.5.3 MNposBepeHne aHannsa

6.5.3.1 pagyvpoBKa criekTpomeTpa

B gepxaTenib Kamepbl MCKPOBOro oT6opa nNpob nocnefoBaTtesibHO NOMeLLAOT cTaHAapTHble 06pasLbl
athhUHNMPOBaHHOIO 30/10Ta U NOABEPraloT BO34ENCTBMIO MCKPOBOro paspsga.

MpoBOAAT M3MepPeHN MeTOAOM BHYTPEHHero ctaHgapTa ¢ koppekuuwei hoHa. B kauecTBe OnopHOro cur-
Hasa UCNONb3YHIOT JINHNIO BHYTPeHHero ctaHgapta An / — 201,00 HM. Koppekuuto ooHa NpoBOAAT NyTEM Bblun-
TaHWs curHana dpoHa (MHTEHCMBHOCTU U3/1y4YeHUs1 CMeKTpa PsSAO0M C aHa/IMTUYeCKOl /iMHneld onpegensieMoro
3/1leMeHTa) M3 CyMMapHOro aHa/IMTM4eCKoro CUrHana Ha AsinHe BOJHbI ONpeAesiieMoro a/fieMeHTa.

N3mepeHna kaxaoro obpasua NpoBOAAT B ABYX pa3/INYHbIX TOUKax NOBEPXHOCTM obpasua c npeasapu-
TeNbHbIM 0ObICKPUBAHNEM B KaXKA0M TOUKe.

Bpems obbickprBaHns — He MeHee 30 c. B kaxaon Touke NpoBoAAT 3 — 4 napasinesibHbIX N3MepeHus
(Bpems MHTerpmpoBaHua A5 KaxX[0ro usmMepeHns — He MeHee 10 C) 1 BbIYUCAAIOT CpefHee 3HayveHue.

paflyMpoBOYHYIO 3aBMCUMOCTb MOyYatoT B KoopauHatax: X — /// 0 rae X — maccoBasi 4015 9/1eMeH-
Ta. %; !, — WHTEHCMBHOCTb CUTHaNa Ha MHUM ONpeAenaemMoro a/leMeHTa 3a Bbl4eTOM (hOHa; /AM— UHTEH-
CUBHOCTb cuUrHasa Ha AnHum Aun/ 201.00 HM 3a Bbl4eTOM ¢oHa; /, — OTHOCUTEeNIbHAsA UHTEHCUBHOCTb
aHa/IMTMYECKOro CUrHasa onpeaesiseMoro ajieMeHTa.

6.5.3.2 BbInosiHeHVe aHanusa

B pnepxatenb MCKPOBOW Kamepbl MocsefoBaTesibHO MnomelaroT npobbl adpprHupoBaHHOro 3o0/10Ta 1
noAsepraroT BO34eNCTBMIO NCKPOBOro paspsja.

MNMpoBogAT nsmepeHusa no 6.5.3.1. C NoOMoLbIO FPaAyVPOBOYHON XapakTepuUCTUKM HaxXoA4AaT MacCoBYyLO
[0/10 onpefeniiemMoro afieMeHTa B obpasue. MonyyaloT ABa pesynbTara napasisiesibHbiX onpegeneHnii B AByX
pPa3NIMYHbIX TOYKaX NOBEPXHOCTM 06pa3ua. Pe3ynbTaTbl onpefeneHns CoaepxXaHnus 3/IeMeHTOB Noay4atroT aB-
TOMaTUYECKU.

6.5.4 O6paboTka pe3ynbTaToB

3a pe3ynbTaT aHa/nn3a NpuHUMaloT cpegHeapudMeTnyeckoe 3HaveHue ABYX (YeTbipex) pe3ynbTaTtoB
napasnieNibHbIX onpeaesieHnii Npu yCNoBUM BbINOMIHEHNS TpeboBaHuli pasgena 4.

7 MeTog aToOMHO-a6CcoOpOUMOHHOTO aHanmsa

MeTo/ 0CHOBaH Ha UCNapeHUn 1 atomMmmsauun pactTeopa nNpobbl B NJiamMeHn ra3oBoli ropesku unm B rpadu-
TOBOM atomMu3aTtope (KtoBeTe), U3MepPeHUN aTOMHOIO MOrIOWEHNA aHaSIUTUYECKUX (PE30HAHCHbIX) CNeKTpaslb-
HbIX IMHWI onpeaesniieMblX 3/1IeMEHTOB 1 Noc/iedyolem onpeaesieHnn cogepXaHnsa aieMeHToB-nprMeceli no
rpagyvpoBOYHbIM XapakTepucTnkam. MeTon No3BoONseT onpefensaTb CoAepXaHue npumecein B gnmanasoHax,
npuBefeHHbIX B Tabnue 2. ¢ nokasaTesIiMn TOYHOCTU, NpuBeAeHHbIMW B Tabnue 6.

7.1 CpegacTBa M3MepeHUiA, BCoMoraTesibHble YCTPOWCTBa, MaTepuasbl U peakTUBbI

CnekTpoMeTp A1 aTOMHO-a6CopOLUNOHHOIo aHasin3a € njiaMmeHHbIM U rpauToBbIM aToMmU3aTopamu.

Namnbl cnekTpasibHble € MONbIM KaTOAOM A1 onpefesiieMbiX 3/1eMEHTOB WA 6e331eKTPoaHble ra3o-
paspsagHble Namnbl AN8 onpefesieHns BUCMYTa, CYpbMbl, 0/10Ba, MbilbsAKa U Tennypa.

MponaH-6yTaH B 6a1/10Hax TexHuyecknini no FTOCT 20448.

AueTuNeH pacTBOPEHHbIN 1 ra3oobpasHbiii no FTOCT 5457.

AproH razoobpasHbiii no FOCT 10157.

Becbl na6opatopHble no FTOCT 24104 ¢ npefenomM fonyckaeMoii NorpewHocT o4HOKPaTHOTO B3BEL-
BaHUs He 6onee +0.0002 .

MAuTa anekTpuyeckasn Cc 3aKpbITO cnupasblo.

Meub MychenbHasa c TemnepaTypoii HarpeBa Ao 1000 °C.

Llkadh cylwmnbHbI ¢ TemnepaTtypoii Harpesa o 150 °C.

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

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

MeH3ypkn BmectumocTbio 50,100. 250 n 1000 cm3no FOCT 1770.

CTakaHbl CTEKNAAHHbIE BMeCTUMOCTbIO 50. 100 n 250 cm3no NOCT 25336.

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

BOpOHKU CTekNAHHbIE aenuTeribHble BMecTUMoCTbio 100 n 500 cm3no NOCT 25336.

CTakaHbl Teh/IOHOBbIE C KpbILLKaMy BMECTUMOCTbIO 50,100 cm3.
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BaHkun nonnatuneHosble BMECTUMOCTbLIO 100 cm3.

CTekna yacosble.

CTtynka aratoBsas.

DUNbTPbI BYMaXKHbIe 06€330/1EHHbIE «CUHAS NeHTa» N «6enas neHTta» no [4].

CnupT 3TWUIOBLIN pekTudrKoBaHHbIN No TOCT 18300.

Kncnota aszotHas oc. 4. no FOCT 11125 n pasbasrieHHas 1:1.

Kucnota consiHas oc. 4. no FOCT 14261 wn pa36asneHHan 1:1,1:3, 1:5,1:7, 1:24.

Kncnota cepHas oc. 4. no FOCT 14262 n pa36aBsieHHas 1:9.

Buc(2-6yTokcnMaTunoBblii) achmp (gubyTunkap6uton) no [7].

OnByTnNKapObuTON. HaCbIWEHHbIV X10pUCTbIM Bogopoaom: 200 cM3anbyTuikap6umTona nomMeLLaroT B ge-
NINTENbHYI BOPOHKY BMecTUMOCTbIO 500 cm3. npunmBatoT 100 cMm3 pacTBOpa COISAHOM KUCMOThI (1:7) U BCTPSAXU-
BalOT B TeyeHMe 3 MUH. locne paccravsBaHus BOAHYIO ha3y cnmsaroT, B [e/INTe/IbHYH0 BOPOHKY BHOBb
npunmnsaroT 100 cm3pacTBOpa COMAHON KMCAOTbI (1:7) 1 NOBTOPSAIOT Onepauuio HacbIWeHNs ANbyTuakapoumTona.

Kncnota BuHHast no FOCT 5817. pacTBOp C MaccoBOW KoHueHTpauwvel 10 r/gm3.

Bopa gnctunnnposaHHasa no NOCT 6709.

Bopga 6ugmuctunnmposaHHas no [8].

Turnn kopyHgosble no [9].

Kagmwuii cepHokucnbii no TOCT 4456.

BychepHbIi pacTBOp CEPHOKUC/IOTO KaAMMUsSi C MacCCOBOW KOHLIeHTpaumven kagmmusa 5 mr/cm3: HaBecky cep-
HOKWC/IOTO KaZiMmMsa Maccoi 11,4 r nomeLlatoT B MepHY0 Kondy BMecTumMocTbio 1000 cm3, npnbasnsaoT 500 cm3
BOAbI, MepemMeLllnBaloT 40 pacTBOPEHUS COMN, AOBOAAT A0 METKM BOAOW U CHOBa NepeMeLlnBatoT.

NaHTaH xnopucTblii no [10].

BydhepHbIli pacTBOp C MaccoBOl KOHLLeHTpaLuel X10pmMcToro iaHTaHa 10 mr/cm3: HaBecKy X/10pucToro
naHTaHa maccoi 10.0 rnomeLaloT B MepHyto K016y BMecTUMocTbo 1000 cm3, npubaBnsatoT 500 cm3Boapl, ne-
pemeLlnBaloT 40 PacTBOPEHWS COMN, [OBOAAT A0 METKM BOAON 1 CHOBa nepeMeLlnBaioT.

Hnobusa natmokmcb no FOCT 23620.

BogaHaa cycneH3ns NATUOKUCU HMOBUSA C MacCoBbIM COOTHOLWEHMeM 1:5: K HaBecke MATUOKUCK HNOBUSA
Maccoli 4.0 r npnb6aBnsoT 20 cM3 BOAb! U NepeMeLlnBatoOT 4,0 COCTOSIHUSI CYCMNEeH3Uun.

Hunkenb azoTHOKMCbIA No FTOCT 4055.

PacTBOp a30THOKMCAOro Hukens (MoguMduKaTop MaTpulbl) C MacCoBOM KOHUeHTpauueli Hukens
200 MKr/cM3: HaBecKy a30THOKWUC/IOrO HUKenst maccoli 0.099 r nomewarT B MEPHYO KOGy BMECTUMOCTbHO
100 cm3, npnbaBnAoT 50 cM3BOoAbI, NEPEMELLNBAIOT 4,0 PACTBOPEHUSA COMU, [OBOAAT 40 METKM BOAOW 1 CHOBa
nepemeLLBatoT.

HaTpwuii BonbgpamoBokucbiii no FOCT 18289.

PacTtBop BO/MIbHPAMOBOKMC/IONO HaTPUsi C MAcCOBOW KOHLUeHTpauueli Bosibdhpama 5 Mr/cm3 HaBecky
BO/IbPPaMOBOKMC/IOro HaTpms Maccoii 0.8 r nomeLLaloT B MEPHYIO KONBY BMecTMMOCTbo 100 cm3, npnbasns-
toT 50 cM3 BoApl, NepemMeLLMBaloT A0 PaCTBOPEHUS COMU, AOBOAAT 40 METKM BOAOW 1 CHOBa MepemMeLlnBatoT.

LinpkoHusa gByokucb no FOCT 21907.

BopaHas cycneH3nsa okcuaa UMPKOHUSA € MacCoOBbIM COOTHOLEeHMEM 1:5: K HaBeCcke oKcuaa LMPKOHUSA Mac-
coii 4,0 r npnbaBnsaoT 20 cm3 BoAbl U NepeMeLlBatOT 40 COCTOAHUS CYCMeH3un.

Bapwus nepekuck oc. 4. no [5].

Kanus rugpokeung no FOCT 24363 1 pacTBOpP C MaccoBOW KoHLUeHTpaumer 200 r/gm3.

3onoto no NOCT 6835 nnn FOCT 28058.

Cepebpo no NOCT 6836 wam NOCT 28595.

MnatnHa no FOCT P 52245.

Mannaguii no TOCT P 52244,

Popguii B nopowke no FOCT 12342.

Megb no TOCT 859.

Xenes3o kapb6oHUNbHOe pagnoTexHuyeckoe no FOCT 13610.

CBWUHeLl, BbICOKOI 4ncToTbl No FOCT 22861 unn TOCT 3778.

LinHk no FOCT 3640.

Hukenb no FTOCT 849.

Onoso no N'OCT 860.

Cypbma no FOCT 1089.

KpeMHunii MonokpucTanmyeckuii B cnutkax no FOCT 19658.
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AntomuHmnii no FOCT 11069.

MarHuii no FOCT 804.

BucmyTt no rOCT 10928.

MapraHeu, meTannnyeckuin no rTOCT 6008.

Xpom no NOCT 5905.

MbIWbAK MET/I/IMYECKUIA OC. Y. NO [6).

Tennyp no FOCT 17614.

Kagmuin no FOCT 1467.

Kob6anbT no FOCT 123.

TutaH ryéuatbii no FOCT 17746.

CtaHgapTHble o6pasubl cocTaBa adhUHMPOBAHHOIO 30/10Ta.

YucroTa ncnosib3yembix MeTaslsioB U peakTuBoB — He MeHee 99.9 %, ec/in He yKa3aHO nHave.

JlonyckaeTcs NnpMMeHeHne Apyrnx cpeacTB M3MepeHuii, BCnoMoraresibHbIX YCTPOMCTB, MaTepnasnoB n
peakTMBOB NpW YCNOBUW NOJTyYeHUs NnokasaTtesieli TOYHOCTU, He yCTynalowmx yka3aHHbIM B Tabnumue 6.

7.2 ToparoTtoBKa K aHannsy

7.2.1 MpurotoBneHue pacTBOpoOB

7.2.1.1 TpuroToB/ieHNE OCHOBHbLIX PacTBOPOB

PacTBOp C MaccoBoli KOHLUeHTpaumel poams 2 Mr/cM3: HaBecKy poamsa maccoi 200,0 Mr TwatesnbHo ne-
pemMelnBatloT ¢ 5-KpaTHbIM KOSIMYECTBOM Nepekucn 6apus, nepeTnmparoT B araTOBOW CTynke, NepeHoCcAT B KO-
PYHOOBBIA TUTENb U criekatoT B TeyeHne 2 — 3 4 npu Temnepatype 800 °C — 900 °C (Turesib CTaBsSiT B
X0noAHbln Mydenb). Cnek oxnaxaaloT A0 KOMHATHONM TemMnepaTypbl, NEPEHOCAT B CTakaH BMECTUMOCTbHO
250 cM3 cMmauumBaloT BOAOW 1 pacTBOPSAIOT B pacTBOPE CONSAHOM kncnoThbl (1:1) 4o nosHOro pacteopeHus. Ecnn
nocsie pacTBOPEHMWS Creka B pacTBOpPE COJISIHOW KUC/OTbl OCTaeTCs 0cafok, CnekaHve 1 pacTBOpeHVe NoBTO-
psAtoT. MonyyeHHbI pacTBOp pa3baBnaoT BoAolM A0 o6bema 50 cM3u ocaxaatoT cynbdar 6apus fo6aBneHu-
eM pacTBopa CepHoi KucnoTbl (1:9) nopumsMn Npu NOCTOSHHOM NepemMelunBaHuUW. PacTBop HarpesaloT A0
Temnepatypbl 60 °C — 70 . Uepe3 2 — 3 4y npoBepsOT NOSIHOTY 0OcaafeHus cynbdarta 6apums n otuabTpo-
BbIBAIOT Yepe3 PUIbTP «CUHARA TIeHTa» UK ABOHON UNbTP «6enas sieHTa» B MEPHYIO KONGY BMECTUMOCTbLIO
100 cm3. Ocafok Ha hunbTpe NpombiBatloT 4 — 5 pa3 ropsyMM pacTBOPOM CONSAHONM kucnoTbl (1:5), a 3aTem
5 — 6 pas ropsiueii Bogoi. PacTBop JOBOAAT 0 METKU PACTBOPOM COJISHOM KncnoThl (1:5) n nepemelunBatoT.

PacTBOp C MaccoBOIi KOHLEeHTpauuei cepebpa 1 mr/cm3: HaBecky cepe6pa Maccoii 100.0 Mr pacTBopsitoT
B5 — 10 cm3pacTBopa a30THOM KucnoThl (1:1) npu HarpeBaHuu, 3ateMm nprubasnsaoT 50 cM3CONAHON KUCNOTbI
M KNNATAT A0 NOJSIHOrO pacTBOPeEHUA ocafika xnopuaa cepebpa. PacTBop oxnaxparoT, NEPEeHOCAT B MEPHYIO
konby BMecTUMOCTbIO 100 cM3, 4OBOAST A0 METKM PacTBOPOM COJISiHOM KncnoThl (1:1) n nepemelumsatoT.

PacTBOpbl C MaccoBOW KOHUeHTpauuvern nnatuvHbl, Nannagus, cypbMbl, Mblllbska, Tennypa, kagmmsa 1
ofioBa 2 Mr/cM3 Kaxablii: HaBECKY KaXA0ro M3 nepeyduncsieHHbIX mMeTannoB maccon 200,0 mr pacTBopsitoT B
30 — 50 cm3 cmecu consiHOlM M a3oTHOW KucnoT (3:1) mpu HarpeBaHun. PacTBop ynapuBalroT A0 o6bema
2 — 3cm3, npubasnatoT 20 cm3pacTBopa COMSAHOM KMCNoThl (1:5), nepeHocAT B MepPHYHO KONGY BMECTUMOCTbIO
100 cm3, 4OBOAAT A0 METKM 3TUM Xe pacTBOPOM KUC/OTbl U NepemMeLlnBatoT.

PacTBoOpbl C MaccoBOli KOHLeHTpauuel xenesa, mean, kobanbTa, MapraHua, BUCMyTa 1 HUKens 2 mr/cm3
KavKAbIli: HABECKY KaXA0ro U3 nepeynciieHHbIX MmetassioB Maccoii 200.0 mr pacTBopstoT B 10 cM3a30THOM Kuc-
notbl (1:1) npu HarpeBaHn. PacTBOp ynapuBalT 40 o6bema 2 — 3 cM3, npubasnsatoT 20 cm3 pacTBopa cons-
HOW KncoTbl (1:5), MepeHocAT B MEPHYH KOGy BMeCTMMOCTbio 100 cM3 . fOBOAAT A0 METKM 3TUM Xe
pacTBOpPOM KWUC/IOTbI U NEePeEMELLNBalOT.

PacTBOp ¢ MaccoBOIi KOHLUEHTpaunern cBmHUa 2 Mr/cm3: HaBecky cBMHLa maccoi 200.0 Mr pacTBOpsitOT B
10 cm3 pacTBOpa a3oTHOW KMcnoTbl (1:1) Npu HarpeBaHUN. PacTBOp NEPEHOCAT B MEPHYHO KO/16y BMECTUMOC-
Tbto 100 cm3, 4OBOAAT A0 METKM BOAOW M NepemeLlnBatoT.

PacTBOpbl C MaccOBOW KOHUEHTpauuen altoMMHNUS, XpoOMa 1 LMHKa 2 Mr/CM3 KaXAbIA: HaBeCKY KaXaoro
13 NepeyvncieHHbIX MeTasIIoB Maccoli 200.0 Mr pacTBopsitoT B 10 cM3 pacTBopa CONsAHOM K1cioTbl (1:1) npu
HarpesaHuW. PacTBOp NepeHOCAT B MEPHYIO KOS1I6Y BMeCTUMOCTbIO 100 cM3, 40BOAAT A0 METKN PacTBOPOM CO-
NAHOW kncnoTbl (1:5) 1 nepemellnBatoT.

PacTBOp C MaccoBoOii KOHLUEHTpaUnen TutTaHa 2 Mr/cm3: HaBecky TuTaHa Maccoii 200.0 Mr pacTBOpsItOT B
20 cm3 pacTBOpa COMAHON KNCOoTbI (1:1) Npy CUNBHOM HarpeBaHUM B CTakaHe, 3aKpbITOM HYacOBbIM CTEK/IOM.
PacTBOp CONSAHOM KMCMOTbI NPUGaBNAOT NOPLMAMY MO 5 cM34,0 NOIHOrO pacTBOPeHUS TUTaHa. PacTBop nepe-
HOCAT B MEPHY KONBYy BMecTUMOCTbi0 100 cm3, 4OBOASIT 4O METKM PacTBOPOM COJIsiHOM KucnoTbl (1:5) n
nepemeLuvBatoT.
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PacTBOp ¢ MaccoBoii KOHUeHTpauunel marHms 2 mr/cm3: HaBecky MarHmsa maccoii 200.0 Mr pacTBOpsitoT B
10 cm3 pacTBOpa CONSAHOM KMCNOTbI (1:1). PacTBOp NepeHOCAT B MEPHYHO KO16Y BMECTUMOCTbIO 100 cm3, A0BO-
OAT 4O METKU pacTBOPOM COJISIHOM KMcnoThl (1:5) n nepemelunBsaroT.

PacTBOp C MaccoBoii KOHUeHTpauuel kpemHua 1 Mr/cm3: HaBecKy KpemHus maccoi 100.0 mr pactBops-
10T B 20 cM3 pacTBoOpa rmapokcuaa kans KoHueHTpauymeli 200 r/gm3 B Tep/IOHOBOM CTakaHe, 3aKpbITOM KpbILL-
KOW. Npu HarpeBaHnn. PacTBOp oxnaxaaloT, MepeHOoCAT B MEPHYHO K016y BMeCTMMOCTbIo 100 cm3. oBOAAT A0
MeTKN BOAOW 1 cpa3y NepeHOCAT B NOMMITUNEHOBYIO GaHKYy.

JonyckaeTcsa UCNOJIb30BaHMe APpYrMx MeTOANK NPUroTOB/IEHUSA OCHOBHbIX PacTBOPOB, a TakXe MUCMNOo/lb-
30BaHMe roToBbIX CTaHAAPTHbLIX U aTTeCTOBaHHbIX PACTBOPOB MPW YCI0BUM MOlyYeHUs nokasarteneil ToUHoc-
TW. He yCTynalLwmx ykasaHHbIM B Tabnuue 6.

7.2.1.2 TpuroTtoBneHne NPOMEXYTOUYHbIX pacTBOPOB

PacTtBopbI, cogepxaline BUCMYT, MbilbsK, 0/10BO, Nasinaguii, NnaTuHy, poguii, CBUHeL, CypbMy, Ten-
nyp. Xpom

PacTBOp A: NMnNeTkon oT6MparoT NO 5 cM3 OCHOBHbLIX PacCTBOPOB BUCMYTA, MbilbSAKA, 0/10Ba, Naniagus,
nJaTuHbl, POAUS, CBUHLA, CypbMbl, TENJTypa, XpoMa, NOMeLLatoT B MEPHYIO KO/16y BMeCTMMOCTbIO 100 cm3, fo-
BOAAT 4,0 METKU PacTBOPOM CO/ISIHON KMCNOoThbl (1:5) 1 nepemelunBatoT.

3HavyeHne MacCoBOW KOHLEHTpauuM Kaxgoro u3 nepevymncrieHHbIX 3/IeMeHTOB B pacTBOpe cocTaBiseT
100.0 mKr/cm3.

PactBop B: nuneTkoli oT6upatoT 10 cm3 pacTBopa A 1 MOMELLAOT B MEPHYH KOGy BMECTUMOCTbIO
100 cM3, AOBOAAT A0 METKM PacTBOPOM COJMISAHON KUCoThbl (1:5) n nepemelunBatoT.

3HayeHne MacCoBOI KOHLIEHTpauun KaxkAoro 13 nepeymncsieHHbIX 3/1IeEMEHTOB B pacTBOpe cocTaBnsieT
10.0 mkr/cm3.

PacTBOpbI, cogepxalyme alloMUHNIA, XXeneso, KagMuii, KobanbT, MarHUii, mapraHeL, Megb, HUKeNb, TU-
TaH U LUMHK

PacTtBop A,: nMneTkoi oT6mpatoT Mo 5 cM30CHOBHbIX PaCTBOPOB a/TIOMUHKSA, Xesle3a, Kagmus, kobanbTa,
MarHus, mapraHua, Megu, HUKeNs, TutaHa v LUuHKa, NnoMeLatT B MEPHYHO KONGY BMecTMMocTbio 100 cm3, go-
BOJAT 40 METKM pacTBOPOM COMSAHOW KucnoTbl (1:5) n nepemelumsator.

3HayeHne MaccoBOlM KOHLIEHTpaunn Kaxworo 13 nepeyncrieHHbIX 3/1eMEHTOB B pacTBOpe COCTaB/isieT
100.0 mkr/cm3.

PactBop B,: nuneTtkoi otéupatoT 10 cm3 pactBopa A, 1 NomMewatoT B MEPHYO KOSy BMECTMMOCTbLIO
100 cM3, 4OBOASAT 4,0 METKM PacTBOPOM COJISIHOW KUCoTbl (1:5) n nepemelumBsatoT.

3HayeHne MaccoBOl KOHLIEHTpaunn KakAoro 13 nepeyncrieHHbIX 3/1eMeHTOB B pacTBOpe cocTaB/isieT
10.0 mkr/cm3.

PacTtBopbI, cogepxalie KpemMHuii

PacTtBOp A2: nuneTkoii oTéupatoT 10 cCM3 OCHOBHOIO pacTBOpa KPeMHUsI U MOMELLa0T B MEPHYHO KOOy
BMecTMMOCTbio 100 cM3, AOBOAAT A0 METKM BOAONM 1 cpa3dy NepeHOCAT B NONMITUNEHOBYHO GaHKy.

3HauyeHne MaccoBO KOHLEHTpaunun KpemMHus B pactBope cocTtaBnseT 100.0 mkr/cm3.

PactBop B2 nunetkoii ot6umpatoT 10 cm3 pactBopa \ 1 NMoOMELLAT B MEPHYHO KOMBY BMECTMMOCTbIO
100 cm3, 4OBOAAT A0 METKN BOAOW M Cpasy NepeHOCAT B NOSINITUIEHOBYIO GaHKy.

3HauyeHne MaccoBOW KOHLLEHTpaLnn KpeMHust B pactBope coctaBnseT 10.0 mMkr/cm3.

PacTBopbl, cogepxalime cepebpo

PactBOop A3 nuneTkoi oT6MpaloT 10 cM30CHOBHOrO pacTBopa cepebpa 1 NnomMeLlLaloT B MEPHYHO KOBy
BMecTMMOCTbo 100 cM3, 4OBOAAT [0 METKM PaCTBOPOM COJMISAHOM KncnoTbl (1:3) n nepemelunBatoT.

3HayeHne MaccoBOli KOHLEeHTpaumm cepebpa B pacTBope coctaBnseT 100,0 mkr/cm3.

PactBop B2 nunetkoli ot6mpatoT 10 cm3 pactBopa A3 1 MOMeELLAOT B MEPHYIO KONBY BMECTUMOCTbIO
100 cm3, 4OBOAAT A0 METKMU PacTBOPOM COMSAHOM kmMcnoThbl (1:5) n nepemelumBsatort.

3HauyeHne MaccoBO KOHLeHTpauum cepebpa B pactBope coctasniseT 10,0 MKr/cm3.

7.2.1.3 MpuroToBneHue rpagynpoBOYHbIX 06pa3LoB

7.2.1.3.1 pagynpoBoYHble 06pasLibl — pacTBOPbl C MAcCOBOW KOHLieHTpauuei onpegensieMblx asie-
MEHTOB. Uck/tovas cepebpo. 0,2; 0,5:1.0; 2.0; 5,0 mkr/ cm3: nuneTkaMmn oT6UpPaT a/IMKBOTHbIE YaCcTW pPacTBO-
poB A. A, A2 unn B. B, n B2 (Tabnnua 14), nomewaroT B Tep/1IOHOBbIE CTakaHbl BMeCTUMOCTbIO 50.100 cm3,
npn6aBaatoT no 15 — 20 cm3cmecy CONsAHONM 1 a3o0THO Kncnot (3:1), ynapmsatoT npu c/1iabom HarpesBaHum o
o6bema 2 cMm3. CTakaHbl CHUMAKOT C NANTbI, Npn6aBnsAoT no 10 cm3 pacTBopa CONsAHOM kucnoTbl (1:24). nepe-
HOCAT B MepHble KOMbbl BMECTUMOCTbIO 25 cM3 Kaxgas, AOBOAAT A0 METKM TEM XXe pacTBOPOM KUC/OTbI,
nepemMeLLBalOT N NepennBatoT B Cyxune Ted/I0OHOBbIE CTakaHbl.
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Tab6nuya 14 — CocTaB rpagympoBoYHbiXx 06pasL 0B

OB03HAEHIE TDARYMDOBOUHOrO O6pasLa 0603HaYEHNE 1 06BEM BBOAUMbIX 3HaueH1e MaCCOBOI KOHLIEHTPALIMM
pagyvp pasy pPacTBOpoB, CM3 3M1EMEHTOB,
B. B, u B2(B2
ro-1 0,5 0,200
ro-2 1.25 0.500
ro-3 2.5 1,00
ro-4 5.0 2.00
A. A, n A3(A3)
ro-s 1.25 5.00

PacTBOpbI NEPEHOCAT B CyXue AennTenibHble BOPOHKM, NpubaBnstoT no 15 cm3 gnbytunkapbutona. Ha-
CbILWEHHOro X/I0PUCTbIM BOAOPOAOM, U BCTPAXMBAIOT BOPOHKN B TeyeHne 1 MyH. MNocre paccriansaHusa BogHble
thasbl cnuealoT B TeD/IOHOBbIE CTakaHbl N 3aKPbIBAlOT KPbILLKaMMU.

7.2.1.3.2 T'pagynpoBOYHble 00pasLbl — pacTBOPblI C MAacCOBOW KOHLeHTpaumnei cepebpa 0.2; 0.5; 1.0;
2.0; 5.0 mkr/cm3; nuneTkamMmn oT6MparoT aSIMKBOTHbIE YacTn pactBopa A3 unu B3 (tabnuua 14), nomewarT B
MepHble KO/6bl BMECTUMOCTbIO 25 cM3Kaxaas, 4OBOAAT 0 METKM PacTBOPOM COMSIHOM KucoThl (1:5) n nepe-
MeLInBatoT.

7.2.1.3.3 pagynpoBOYHblE 06pa3lbl — PacTBOPbl C MAacCOBOW KOHLUEHTpauueil onpeaensieMbix ane-
MeHTOB 0,02; 0.05; 0,10 MKr/cM3; NnNeTKol oT6MpatoT No 2.5 cm3 pacTBOPOB C MAacCOBOW KOHLeHTpaLuel ane-
MeHTOB 0,2; 0,5: 1.0 mMKr/cmM3. NPUroTOB/IEHHbLIX NO 7.2.1.3.1. NnomMelLaldT B MepHble KOM6bl BMECTUMOCTbLIO
25 cm3kaxaas, AOBOAST 0 METKN PaCTBOPOM COJISAHOM KMCNOThI (1:7). nepeMeLlnBatoT U NepennBsatoT B Cyxme
Te(pIOHOBbIE CTakaHbl.

7.2.1.4 TpeboBaHWA K MapKUPOBKE U YC/IOBUSAM XpaHeHUsi pacTBOPOB

Ha kon6ax n 6aHkax ¢ pacTBOpaMu A0/KHbI ObITb Hak/fleeHbl 3TUKETKM C yKa3aHVeM MacCOBOW KOHLeH-
Tpauun 3/1eMeHTOB, MOrPeLHOCTU ee YCTaHOB/IEHNSA, AaTbl NPUTOTOB/IEHNSA U CPOKa FOAHOCTU PacTBOPOB.

PacTBOpbl XpaHAT NpU KOMHATHOW TemnepaTtype B repMeTUYHO 3aKpbITbIX eMKOCTAX U3 CTekna wu/unm
nnacTuka.

PacTBOpbl, cogepxalime KpeMHUM U MarHuiA, XpaHaT B repMETUYHO 3aKPbITbIX EMKOCTSIX U3 NacTuka.

OCHOBHbIe pacTBOPbI XpaHAT He 60nee 1 rofa, NPOMeXyTO4YHble PacTBOPbI XPaHAT He 6osiee 2 MecsALeB
npyY MaccoBOW KOHLeHTpauun afieMeHToB 100 MKr/cM3 1 He 60siee 5 AHel Npu MaccoBOl KOHLeHTpauuu ane-
MeHTOB 10 MKr/cm3. FpagynpoBoYHble 06pa3ybl TOTOBAT BAEHb UCMOMb30BaHUA U XPaHAT He 6osiee 2 AHel.

JonyckaeTcsa ycTaHaB/IMBaTb CPOKU FOAHOCTN pacTBOPOB B cooTBeTCTBUN C TOCT 4212.

7.2.2 OT60p M NoAroToBka Npo6 K aHaNn3y

7.2.2.1 OT60p Npob A1 aHanM3a NPOBOAAT B COOTBETCTBUN € TpeboBaHuamun TOCT 28058.

7.2.2.2 TMoparotoBka Npo6 AN onpeneneHns npumecein (kpome cepebpa)

OT6upatoT ABe HaBeckn npobbl maccoii no 0,5 — 2.5 r (Tabnuuya 15). kaxayt U3 KOTOPbIX MOMeLLaloT B
Ted)/IOHOBbI CTakaH BMecTMMOCTbIo 50,100 cm3, npnbaBnstoT no 10 — 20 cm3consHoi kucioTbl (1:1) n ku-
naTAT B TedeHne 5 — 10 MuH. PacTBOp CNMBaloT M NPOMbIBalOT HaBeCKY BOAOWN 6 — 7 pa3 aekaHTaumell. K Ha-
Becke nNpnbaBnsatoT 15 — 20 cM3 cBeXeNnpuroToBaEHHOW CMeCK COJITHOW 1 a30THOM KncnoT (3:1). 3akpbiBatoT
KPbILWKOV 1 pacTBOPSIOT Npu caboM HarpeBaHUW, NPU6aBass CMeCb KUCOT NOpumMsiMy No 5 cm340 NOSIHOro
pacTBopeHus Npobbl. OTKPbLIBAIOT KPbILLKY 1 ynapusatoT pacTBOp A0 ob6bema 2 cm3.

Ta6nuya 15— 3aBUCUMOCTb MAcChl HABECKM OT COAepXaHus npumecei

Maccosas gons npumecu, % Macca HaBecxu. 1
OT 0,0001 go 0.0005 BktOY. 20— 25
Ce. 0,0005 go 0.002 Bk/tOY. 1.0— 2.0
Cs. 0,002 go 0, 01 BkAtOUY. 0.5— 1.0
Cs. 0,01 go 0.02 BkAntou. 0.5
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CTakaH CHMMaloT € NAnTbl, NpubaBnatoT 10 cmM3pacTBopa CoMsiHOM KNCNOTbI (1:24), NepeHOCAT B MEPHYHO
K0/16y BMECTUMOCTBIO 25 CM3, 40BOAAT 0 METKN TEM Xe pacTBOPOM KWUC/OTbI, MepeMeLlBatoT (COOTHOLWEHNE
COJISIHO KMCNOTbI U BOAbI B NPUTOTOB/IEHHOM pacTBOpe COOTBETCTBYET 1:7) U nepenunsatoT B Cyxoli Tedh/IOHO-
BbI CTakaH.

PacTBOp NepeHOCAT B CyXyto Ae/INTENbHYIO BOPOHKY, Npn6aBnstoT 10 — 30 cm3 (B 3aBMCMMOCTM OT Mac-
Cbl HaBeCKMN) AMbyTUIKapbuTona, HacbIWEHHOro X/10PUCTbLIM BOAOPOAOM, 1 IKCTParnpytoT 30/10TO B TeYeHne
1 muH. Mocne paccnavBaHus BOAHYH ba3y cnmBaloT B APYryl0 AeNNTeNbHYH0 BOPOHKY, Npu6aBnsatoT
5 — 10 cM3gnbyTnnkapobumToia. HacbIWEHHOro XJ1I0pUCTbIM BOAOPOLOM, 1 MOBTOPSAIOT 3KCTPAKLMIO 30/10Ta B
TeyeHne 1 MUH.

Mocne paccnavBaHns BOAHYHO hasy C/iMBatoT B CyXOi Tep/IOHOBbIN cTakaH. Ecnn He TpebyeTcsa onpe-
[eneHve KPEMHUA U MarHus, To AONyCKaeTCca NPOBOAUTL PACTBOPEHMNE B CTEKNAHHbIX CTakaHax.

OfHOBpPEeMEeHHO Yepe3 BCe CTaAumn NOAroTOBKN NPO6 NPOBOAAT AiBa KOHTPOJIbHbIX OMbITa Ha YNCTOTY pe-
aKTUBOB.

7.2.2.3 MopgroTtoBKa Npob onsa onpegeneHnsa cepebpa

OT6upatoT ABe HaBeCkM Npobbl Maccoi N0 0.5 — 1.0 r. KaxAyto U3 KOTOPbIX MOMeLLaloT B CTakaH BMeCTu-
MOCTbto 50 nnm 100 cm3, npnbaBNAT No 15 — 20 cM3CBeXeNPUroToB/IEHHOM CMECK COMSHOW W a30THOM K1C-
not (3:1) n pacTBOPAIOT 30/10TO Npu cnabom HarpesBaHuW, NpubasBNAs CMeCb KUC/IOT nopunsmMu no 5 cm3,
CHUMaOT C NAnTbIl, NpubaBnsalT 10 cm3 pacTBoOpa CONAHON KUCNOThl (1:5), NepeHOoCcAT B MEPHYHO KONby BMecC-
TUMOCTbIO 25 CM3, OBOAAT A0 METKU TEM e pacTBOPOM KUCNOTbI U NepemeLLmBatoT.

OfHOBPEMEHHO Yepes BCe CTaAnn NoAroToBKM NPo6 NPoBOAAT ABa KOHTPO/IbHbLIX OMbITa HA YACTOTY pe-
aKTUBOB.

7.2.3 TlMopgrotoBka cnokTpomeTpa Kk paboTe

ATOMHO-abCOpPOLNOHHbIV CNeKTPOMETP NOAroTaBNBAOT K paboTe COrnacHo aKcnyatalMOHHbIM AOKY-
MeHTaM K rnpuéopy.

7.3 TpoBefeHne aHanmsa

7.3.1 AHanus c atomunsaymeli Nnpo6 B NaameHu

[Ons onpeaeneHns BUCMYTa, Xenesa, kKagMusa, KobanbTa, MarHus, MapraHua, Mmegu, Mblllbsaka, HUKens,
nannaausa, nnaTuHel, poaus, CBUHLUA, cepebpa, CypbMbl, Tesislypa W LMHKa UCNOMNb3YIT naams nponaH-6y-
TaH-BO34YyX WM aueTU/IeH-BO3AyX: A1 onpefeneHns XpoMa UCnonb3ytoT NaamMs aueTuieH-Bo3ayx (BoccTta-
HOBUTE/NbHOE. 06GOoraleHHOe ropYMM rasom).

Mpv onpegeneHnn pogust U NAaTvHbI B pacTBOPbI BBOAAT 6ydhepHbIii pacTBOP CEPHOKNC/IOTO KaaMusi: B
K0n16y BMECTUMOCTbIO 25 cM3 nomMelLatoT 5 cM3aHanin3mpyeMoro pactesopa Uan rpagympoBoYHOro obpasua,
nob6asnaT 5 cM3 6ydhepHOro pacteopa 1 nepemMeLLmBatoT.

MNpw onpegenieHUN MarHs B pacTBOPbI BBOAAT 6ychepHbIli pacTBOP X/I0PUCTOr0 flaHTaHa: B KO16y BMec-
TUMOCTbIO 25 cM3 nomelLaoT 5 cM3 aHaIM3MPYEMOro pacTBopa Wiv rpaympoBoYHOro obpasua, 406aBnsoT
5 cm3 6yhbepHOro pacteopa 1 nepemMeLInBatoT.

MocnepoBaTe/IbHOCTb pacnbl/IEHNS B NiamMsl ra30BOM ropesiku rpagyvpoBOoYHbIX 06pa3LoB, pacTBOPOB
KOHTPOJIbHOrO OonbiTa M pacTBOPOB aHa/TU3NPYEMbIX I'Ip06 yCTaHaBNMBaKOT B COOTBETCTBMU C NMPOrpaMmMHbIM
obecneyeHnem crnekTpomeTpa.

[NuHbBI BOMH aHaIMTUYECKNX NIMHUI NpyBefeHbl B Tabnuue 16.

JonyckaeTcsi UCNOIb30BaHWe APYIUX SIMHUIA NpU YCNOBUWN NOSTyHYEHUS NnokKasaTesieil TOYHOCTU, He YCTy-
naroLmx ykasaHHblM B Tabnuue 6.

Ta6nuuya 16 — ANUHbI BOMH aHANUTUYECKUX NNHWI

Onpeaensiemblii anemMeHT [/iMHa BOMHbI, HM Onpefensiemblii 3nemMeHT [MHa BOJHbI, UM
Bucmyt 223.1 Megb 324.8
Xeneso 248,3 MbiWwbsAK 193,7
Kagmwii 228.8 Hukenb 232.0
Ko6anbT 240.7 Mannaguii 247.6
MarHuii 285.2 MnaTtuna 265.9
MapraHeu, 279.5 Pognit 3435
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OKOH4YaHue Tabnuubl 16

Onpegensemblii anemeHT [IMHa BONHbI.HU Onpegensiemblii 3anemeHT [IvHa BONHbI, HU
CsuHel 283.3 Tennyp 214.3
Cepebpo 328.1 Xpom 357.9
Cypbma 217.6 LinHk 213.9

pafynpoBOYHbIE XapaKTEPUCTUKN MONYHalOT, UCMO/b3YSA rpasynpoBOYHbIe 06pasLbl, MPUroTOB/IEHHbIE
no7.2.1.3

Mo rpafynpoBOYHLIM XapakKTepnucTukam HaxoAsaT MacCoOBYH KOHLEHTpauuio onpeaensaeMoro ajiemeHTa
B aHa/IN3NPyeMOM pacTBope.

Ecnn 3HauyeHne BesIMUYnHbI NOMMOWEHNA AN pacTBoOpa aHanM3npyemori npobbl NPeBOCXOANT 3HaYeHne
BE/IMYUHBI NOT/IOLLEHUS, COOTBETCTBYHOLLEE JIMHENHOMY YYacTKy rpagyupoBOYHOM XapakTepucTuKn, pacTBop
aHann3upyemMoi npobbl pa3baBisioT paCTBOPOM COJSIAHON KMCNOTbI (1:7).

Pe3ynbTatbl onpegeneHnsa coaepXaHus 3N1eMeHTOB B pacTBopax aHaim3npyemMblX Npoob (C y4eToM KOH-
TPO/ILHOrO OMbITa) NONYYaloT aBTOMATUYECKMN.

7.3.2 AHanus c atommnsauymoil npo6 B rpachMTOBOM aTomMmusaTope

[Ona onpegeneHnsa on1oBa, a/llOMUHUSA, KPEMHUSA 1 TUTaHA, a TakXe CypbMbl, MbllLbsKa, BUCMYTa, Tesny-
pa. CBUHLLA W NNaTUHbI Npu cogepxaHum MeHee 0.005 %, nannagusa, poams, HUKeNs, kobanbTa Npu cogepxa-
HUM meHee 0.0005 %, NpuMeHAT aToMM3auuio Npob B rpachnutToBOM aTomusaTope (KtoBeTe).

YcnoBus aToMmmnsaummn B rpachmtoBom atommsatope HGA-600 npuBeaeHbl B Tabnuue 17.

Ta6nuya 17 — Ycnosusi aTomusauum npo6 3010T7a B rpacMToBOM atommsaTopa

BbICyLUMBaHWE O3oneHne ATOoMUM3aUMA
OnuHa
One-
MenHT BOJIHbI. Temne- Temne- Temne- JlononHuTenbHble ycnosms
M patypa. Bpems, ¢ paTypa.  Bpems,c patypa. Bpewms, ¢
*c *C "C
2650 Tpy6ka nuponuTnyeckas
pt 265.9 130 15 1300 10 Ramp-0 2
2500 Tpyb6ka n nnatcopma obpabo-
As 193.7 130 15 1200 10 Ramp-0 2 TaHbl NbiOb.
B aTtomusatop BBOAUTCSH
0.01 cmj pactBOopa NI (NOsh
2100 -
Bi 306.8 130 15 900 10 Ramp-1 3
2100 B atomusartop BBoguTCA
Te 214.3 130 15 1000 10 Ramp-0 2 0.01 cm3 pacTtBopa NI (NOs),
2400 B pacTtBOpbl [06aBNSAKT BWH-
Sh 217.6 130 15 1100 10 Ramp-0 2 HYI0 KMCNOTY*
2400 Tpyb6ka o6paboTaHa pacTBOpom
Sn 286.3 200 15 1200 10 Ramp-0 2 NarWoO*.
B pacTBOpbl [06aBNSAOT BUH-
HYI0 KUCNOTY*
2650 Tpy6ka nuponuTuyeckas ¢ nu-
Al 309.3 130 15 1700 10 Ramp-0 3 ponuTnyeckoi nnatgopmoii
2650 Tpy6ka o6paboTaHa pacTBOpOM
Si 251.6 130 15 1400 10 Ramp-0 4 Na2WO«
2650 Tpy6ka nuponutuyeckas
Tl 364.3 130 15 1400 10 Ramp-0 4
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OkKOHYyaHue Tabnuubl 17

BbicywmsaHune Oaonexve ATommaauma
Ane- Anura
MeHT BOJ/IHbI. Temne- Temne- Temne- [lononHuTenbHble ycnosus
HM patypa. Bpems,c  partypa. Bpewms, c paTtypa. Bpewms, ¢
°C °C e
2650 Tpy6ka nuponuTuyeckas
Pd 247.6 130 15 1300 10 Ramp-0 2
2400 Tpy6ka nuponutuyeckas
Rh 343.5 130 15 1300 10 Ramp-0 2
1800 Tpy6ka nuponutnyeckas
Pb 283.3 130 15 850 10 Ramp-0 2 C nuponuTuyeckoih nnatdop-
Moli. 06paboTaHHON LLUPKOHNEM
2500 Tpy6ka nuponuTuyeckas
NI 232.0 130 15 1400 10 Ramp-0 2 C nuponuTuuyeckoih nnatdop-
MO
2500 Tpy6ka nuponuTuyeckas
Co 2425 130 15 1400 10 Ramp-0 2 C nuponuTuyeckoin nnartdgop-
MO

* B konby BmecTumocTbio 25 cmloTb6upatoT 2.0 cm3 pacTBopa Npobbl unn rpagympoBoyvyHoro obpasua, fob6aBnsoT
2 cm3pacTBOpa BUHHOI KUCNOTLI W NepeMelinsanT

NMpumevyaHue — s Apyrux TUNOB rpaduTOBLIX aTOMU3aTOPOB YC/IOBMS aToOMu3auun BbIGUpPAKOT aKcnepu-
MEHTasbHO.

[nsa pazbaBrieHns pacTBOPOB NPO6 Npu onpegenieHnn NNaTuHbl, MbilbskKa, BUCMYTa, Tennypa, CypbMbl
1 0/10Ba MCNONb3YIOT PacTBOP COMSAHOWN KucnoTbl (1:5). Mpu onpegeneHnn KPeMHUSA N afiloMUHUSA PacTBOPbI
npo6 pa36aBnsAT BOAOMN.

O6paboTKy rpachnToBbIX TPYOOK 1M NNATHOPM OKCUMAAMU HNOBUS N LMPKOHMSA NPOBOAAT Cneaytowmnm 06-
pasom: rpadinToBble TPYOKM 1 NAaTOPMbl NOrpyXatoT B BOAHYHO CYCMEH3U0 oKCcuaa HNOOUS v LUMPKOHUSA,
BblAEPXMBAOT B TeyeHne 2 — 3 Y. BbIHUMAIOT W BbICYLIMBAIOT B CYLWIbHOM LWKady npu Temnepatype
100 °C — 110 °C. 3aTeM obGxuratoT Tpy6kM ¢ nnatpopmamum B rpadduTOBOM aToMmM3aTope: BbiCylnBatoT 60 ¢
npu Temnepatype 100 °C, o6xuratoT 30 c npu Temnepatype 1000 °C n 10 ¢ npu TemnepaTtype 2650 °C BnoTo-
Ke MHepTHOro rasa. Liukn TemnepaTypHoOii 06paboTku NMOBTOPSIOT He MeHee Tpex pas.

7.4 O6paboTka pe3ynbTaToB aHannsa
MaccoByto fonto onpegensiemMoro asieMeHTa X. %, BbIYUCASAIOT N0 hopmysie

X =~ © n <10 >

rae C — maccoBasi KOHLeHTpaLuus onpeaesisieMoro afieMeHTa B aHa/IM3npyemMoM pacTBope, MKr/Cm3;

raoe Cthb— 3HauveHve MaccoBO KOHLEHTpaumm onpeaensaemMoro aneMeHTa BaHaIM3npyeMomM pacteope, nosy-
YeHHOe MO rpPagynpoBOYHON XapaKTepUCTrKe, MKr/cM3;
C(0— cpefHee 3Ha4YeHNEe MacCOBOW KOHLEHTPALUN ONpeaensaemMoro asieMeHTa B pacTBOpPe KOHTPOJIbHOIO
onblITa, MKr/cm3;
V — ob6bem aHaIM3npyemoro pacteopa, cm3;
K — koadhdpuumeHT pasbaBrieHMsi aHaIM3NPYEMOro pacTBopa;
M — macca HaBecku npobbl, T.
3a pe3ynbTar aHanMsa NpuUHMMaloT cpefHeapudmeTMyeckoe 3HavyeHne ABYX (YeTblpex) pe3ysibTaToB
napassieNibHbIX onpeAeneHnii Npyu ycroB1u BbINOHEHUSA TpeboBaHWi pasgena 4.
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MpunoxexHune A
(o6a3aTenbHoE)

Ta6nuua 3HavyeHuit 1a(/n//d). COOTBETCTBYOLWUX N3MEPEHHBIM 3HaYeHnsAmM AS/ly

MpuBogumas HUxe Tabnuua A.1 cnyxuT 4na nepesoga U3MepeHHbIX 3HauYeHnit AS/y B 3Ha4YeHUs BeNNUYUHbI Ig —

Ta6nuua A.1 cogepxXunT pesynbTaTbl pacyeTa no gopmyne

TE (A1)
'97 - 3'9 (10 f - 1).
]
0603HaYMM CyMMapHY WHTEHCUBHOCTb IMHUM BMecTe C (hOHOM /M. b. UHTEHCUBHOCTL hOHA MO MaKCUMYMOM /-

HUW B OTCYTCTBUE NUHUM — /ch. Tax kak /,. om /, + /B.TO OTHOWEHNE NHTEHCUBHOCTU JIMHUN K UHTEHCMBHOCTU (hOHa onpe-
fenawT no popmyne

[, . '«.¢ N (A.2)

Ecnu ycnosusa dotorpadvpoBaHns cnektpa BblGpaHbl Tak. YTO MOYEPHEHNS NUHUKU ¢ POHOM Sn, hun hoHa B OTCYT-
CTBME NUHWM S. nexaTt B HOpMasbHO o6nactu, To

AS (A3)

'9
1

roe AS « Sn.» - S4,
y — (paKTOp KOHTPAcTHOCTW.
Wcnonb3ys dopmyny (A.2). — - n*d-1. nonyyaem
14) **k
, 4 A$ (A.4)
lgii =lg[Ilni2.-1Ulg (107- 1>
u (v )

Ta6nuua A.1 oxBaTbiBaeT Haubonee BaxHble ANA NPaKTUKM aHANUTUYecKoi paboTbl 3HauyeHusa nS/y ot 0.05 go
1.99.

Mo nocTpoeHuto Tabnuua A.1 pasgeneHa Ha ABe yacTu: ofHa YacTb oxBaTbiBaeT 3HauyeHus AS/y ot 0.05 go 0.999.
apyraa — AS/y ot 1.00 go 1.99.

PaccmoTpum nepByto yYacTb Tabnuubl (0.05 £ AS/y £ 0.99).

B rpache AS/y npuBepgeHbl 3HaueHus: 0.05; 0.06; 0.07 ....0.99. B gpyrux rpachax taénuubl A.1 — uundpel o1 0 go 9,
npeactaBnsioume coboli TpeTuii nocne 3anAToil 3Hak 3HavyeHus AS/y.

Vimes onpepeneHHoe 3HavyeHune AS/y, Hanpumep AS/y = 0.537, B rpache AS/y HaxogsaT 3HavyeHue 0.53, cooTBeT-
cTBylOLlee NepBbIM [ABYM 3Hakam mnocne 3anatoli, u B rpade c uudgpoii 7 HaxXo4AT COOTBETCTBYKL,ee 3HayeHue

|a_"2_= 0.388.

AHanornyHo. ana AS/y =0,143 HaxopAaT 3HayeHue 0.14 u B rpade ¢ uudpoit 3 — cooTBETCTBYIOLEe 3HAYEHNE
lg— =1.591.

BTopas 4acTb Tabnnubl, oxBaTbiBawwas 3HadyeHns AS/yoT 1.00 go 1.99. nocTpoeHa aHanornyHbiM 06pa3om, CTOW

pasHuuei, yTo B nepBoli rpace 3HayeHnss AS/y AaHbl C O4HUM 3HAKOM nocrne 3ansaTol, a B rpadax ungpsl 0 — 9 — BTO-
poii nocne 3anAToii 3Hak 3HavYeHna ASly.

Tak. npn AS/y B 1.36. HaxoaAT 3HavyeHne 1.3 n arpade c yndpoit 6 — cooTBeTcTBYylOULEE 3HaUeHne Ig—2- = 1,341.
Ons 3HaveHnii AS/y meHee yem 0.301 xapakTepuctuka Ilg— oTpuuaTenbHas, 4UTO OTMEYEHO 3HAKOM MUHYC Hapg

XxapakTepuctukoin <T.— ).
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Tak Kak |g------—— = Sly, To Ta6n1ya MOXeT 6biTb NPUMEHEHA TaKKe M 41 HAXOXAEHUS 3HAYEHWii Ig— .cooTeeT-

CTBYIOWMX 3HAYEHUAM 10— npn n060M crnocobe N3MepeHus.
%

B cnyuyae, ecnu hakTop KOHTPACTHOCTM Y He N3MepsieTcs, TO BMECTO BennynH AS/y Tabnnuy A1l ncnonb3ywT Ana
3HauyeHuih AS.Tak. ecnn AS = 0.674 .To Brpacde AS/y HaxoasaT 3HaueHne 0.67 n Brpadpe ¢ undpoii 4 — 3Havenune 0.571.

CnepyeT OTMETUTb, 4YTO HalifjeHHOe Takum o6pa3om 3HaveHune 0.571 npepcrasnsieT co6oii He lIg— alg (104S-1). Ha Tou-

HOCTU aHann3a no MeToAy «Tpex 3Ta/loHOB» 3TO 06CTOATENbCTBO NPaKTUYECKN He oTpaxaeTcs.

Tab6nuuya Al — 3HauveHus Ig (J1/Yg), cooTBeTCTBYOWME N3MEPEHHBIM 3HaYeHUsim ASly

ASly 0 1 2 3 4 s B 7 8 9
0.05 1.086 1.096 1,104 1.113 1.122 1.130 1.139 1.147 1.155 1.163
0.06 1.171 1.178 1.186 1.193 1.201 1,208 1.215 1.222 1,229 1.236
0.07 1.243 1,249 1,256 1.263 1.269 1.275 1.282 1.288 1.294 1.300
0.08 1.306 1.312 1,318 1.323 1.329 1.335 1.340 1.346 1.351 1.357
0.09 1.362 1.368 1.373 1.378 1.383 1.388 1.393 1.398 1.403 1.408
0.10 1.413 1.418 1.423 1.428 1.432 1.437 1.442 1.446 1.451 1.455
0.11 1.460 1.464 1.469 1.473 1.477 1,482 1.486 1.490 1.494 1.499
0.12 1.503 1.507 1.511 1.515 1.519 1.523 1.527 1.531 1.535 1.539
0.13 1.543 1.547 1.550 1.554 1,558 1.562 1.566 1.569 1.573 1.577
0.14 1.580 1.584 1,587 1.591 1.595 1.598 1.602 1.605 1.609 1.612
0.15 1.615 1.619 1.622 1.626 1.629 1.632 1.636 1.639 1.642 1.646
0.16 1.649 1.652 1.655 1.658 1.662 1.665 1.668 1.671 1.674 1.677
0.17 1.680 1.684 1.687 1.690 1.693 1.696 1.699 1.702 1.705 1.708
0.18 1.711 1,714 1.716 1.719 1.722 1,725 1.728 1.731 1.734 1.737
0.19 1.739 1.742 1.745 1.748 1.751 1.753 1.756 1.759 1.762 1.764
0.20 1.767 1.770 1.772 1.775 1.778 1.780 1.783 1.786 1.788 1,791
0.21 1.794 1,796 1.799 1.801 1.804 1.807 1.809 1.812 1.814 1.817
0.22 1.819 1.822 1.824 1.827 1.829 1.832 1.834 1.837 1.839 1.842
0.23 1.844 1.846 1.849 1.851 1.854 1.856 1.858 1.861 1.863 1.866
0.24 1.868 1.870 1.873 1.875 1.877 1.880 1.882 1.884 1.887 1.889
0.25 1.891 1.893 1.896 1.898 1.900 1.902 1.905 1.907 1.909 1.911
0.26 1.914 1.916 1.918 1.920 1.922 1.925 1.927 1.929 1.931 1.933
0.27 1.936 1.938 1.940 1.942 1.944 1.946 1.948 1.951 1.953 1.955
0.28 1.957 1.959 1.961 1.963 1.965 1.967 1.969 1.971 1.974 1.976
0.29 1.978 1.980 1.982 1.984 1.986 1,988 1.990 1.992 1.994 1.996
0.30 1.998 0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016
0.31 0.018 0.020 0.022 0.024 0.026 0.028 0.029 0.031 0.033 0.035
0.32 0.037 0.039 0,041 0.043 0.045 0.047 0.049 0.050 0.052 0.054
0.33 0.056 0.058 0.060 0.062 0.064 0.065 0.067 0.069 0.071 0.073
0.34 0.075 0.077 0.078 0.080 0.082 0.084 0.086 0.088 0.089 0.091
0.35 0.093 0.095 0.097 0.098 0.100 0.102 0.104 0.106 0.107 0.109
0.36 0.111 0.113 0.114 0.116 0.118 0.120 0.121 0.123 0.125 0.127
0,37 0.128 0.130 0.132 0.134 0.135 0.137 0.139 0.141 0.142 0.144
0.38 0.146 0.147 0.149 0.151 0.153 0.154 0.156 0.158 0.159 0.161
0.39 0.163 0.164 0.166 0.168 0,170 0.171 0.173 0.175 0.176 0.178
0.40 0.180 0.181 0.183 0.184 0.186 0.188 0.189 0.191 0.193 0.194
0.41 0.196 0.198 0.199 0.201 0.203 0.204 0.206 0.207 0,209 0.211
0.42 0.212 0.214 0,215 0.217 0.219 0.220 0.222 0.223 0,225 0.227
0.43 0.228 0.230 0.231 0.233 0.235 0.236 0.238 0.239 0,241 0.243
0.44 0.244 0.246 0.247 0.249 0.250 0,252 0.253 0.255 0,257 0.258
0.45 0.260 0.261 0,263 0.264 0.266 0,267 0.269 0.270 0,272 0.274
0.46 0.275 0.277 0.278 0.280 0.281 0.283 0.284 0.286 0,287 0.289
0.47 0.290 0.292 0,293 0.295 0.296 0,298 0.299 0.301 0.302 0.304
0.48 0.305 0.307 0.308 0.310 0,311 0.313 0.314 0.316 0.317 0.319
0.49 0,320 0.322 0.323 0.325 0.326 0.328 0.329 0.331 0.332 0.333
0.50 0.335 0,336 0.338 0,339 0.341 0.342 0.344 0.345 0.347 0.348
051 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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1.884
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35



FOCT P 53372—2009

Buénunorpadunsa
(1] TY 48-20-51—84 Fpacut. TexHnyeckne ycnosus
(2] TY 3497-001-51046678—2001 TpacutoBble 3NeKTPOAbl A1 IMUCCUOHHOrO CNEKTPasbHOIo aHanusa
(3] TY 6-43-00205133-54—95 doTonnacTtuHkn poTorpacuyeckne cnektporpaduyeckne. TexHuyeckne ycnosus
(4] TY 6-09-1678—86 dunbTpbl 06€330/1EHHbBIE «CUHAA NeHTa», «b6enas neHTa». TexHUyeckne ycnosus
(5] TY 6-09-03-462—78 Bapusi nepekucb 0co60i YUCTOTbI
(6] OCT 6-12-112— 73 MblWwWbAK MeTanmyeckuii 0co60oii YNCTOTbl. TeXHUYECKNE YyCNOBUSA
(7] TY 6-09-11-801—86 Buc(2-6yTokCcnaTuNoBbIiA) achup (AMbYyTUNKap6uTOoN). TexHuyeckne ycnosus
(8] TY 6-09-2502—77 Bopga 6uguctunnuposaHHas. TexHnyeckme ycnosus
(9] TY 1595-008-00188162—96 M3penna BbICOKOOTHEYNOPHbIE OKCUAHbIE
(10] TY 6-09-4773—84 Conu xNopucTbie NUTTPUA U pefKO3eMeNbHbIX 31EMEHTOB KBaNUMUKaLUM «4.0. «X.4.»

(naHTaHa, npaseoAuma, HeoAguMa, camapus, eBponus, rafonNnHna, Tepbus, gucnpo-
31A. ronbMus, apbusa, Tynusa, nTTepbusa, nioteyuns). TexHnyeckme ycnosus

YAK 669.21.001.4:006.354 OKC 39.060 B59
77.120.99

KntoueBble C/i0Ba: 30/10T0, NPUMECU, METOAbI aHaIn3a, aTOMHO-3MUCCUOHHbIM MeToZ aHanm3a, AyroBoe Bo3-
6yXAeHne CnekTpa, NCKPOBoe BO36YXAEHME CNeKTpa, MHAYKTUBHO CBsi3aHHasi niasma, aToOMHO-a6Ccop6LMOoH-
HbIii MeTof, aHann3a, KOHTPO/Ib TOYHOCTY Pe3yNbTATOB aHaIn3a, NPaBuIbHOCTb, NPELU3NOHHOCTb

Pepaktop M.U. Haxumosa
TexHunueckuit pegaktop B.H. Mpycakosa
KoppekTop B,E. HecTeposa
KomnbloTepHas BepcTka B.W. TpuuieHko

CpaHo B Ha6op 19.08.2009. MoanucaHo a neyaTb 21.10.2009. ®opmat 60x84Vt. bymara opceTHas. [apHUTypa Apuan.
MeyaTb ohpceTHas. Yen.neuy.n.4.66 Yuy.-uag.n.4.70. Tupax 123 sxa. 3ak. 735.
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