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Mpepucnosue

Llenn, oCHOBHblE NMPUHLMMbLI 1 MOPSAOK NPOBEAEHNS PaboT N0 MEXrocyAapCTBEHHOM cTaHAapTusauum
yctaHoBneHbl NOCT 1.0—92 «MexrocygapcTBeHHana cucrtema ctaHgaptudaunn. OCHOBHbIE MNOMOXEHUA» U
[OCT 1.2—2009 «MexrocyaapcTBeHHas cuctema ctaHgaptusaummn. CtaHgapTbl MEXroCyAapCTBEHHbIE, NpaBu-
a n pekoMeHAaLuumn no MexrocyAapcTBEHHON cTaHgapTu3auumn. Mpasuna paspaboTku, NPUHATUS, NPUMEHEHNS,
06HOB/IEHUSA N OTMEHbI»

CBefeHusa o0 cTaHgapTe

1 PA3PABOTAH MexrocyfapCTBeHHbIM TEXHUYECKMM KOMUTETOM no ctaHgapTtusaumm MTK 501 «Hu-
Kenb»

2 BHECEH ®egepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PerysiMpoBaHuio 1 MeTposiornm
3 MPUHAT MexrocygapcTBEHHbIM COBETOM MO CTaHAapTvM3auun, MeTposiorMm u ceptudimkaymm

(npoTokon ot 29 Hos6psa 2011 r. No 40)
3a nNpuHATME NPOrosocoBasu:

KpaTkoe HavmeHOBaHMe CTpaHsbl Kog, cTpaHbl CokpalleHHOe HaMMeHOBaHVe HaLyOHaIbHOTO opraHa
no MK|CO 3188>004-97 no MK (MCO 3166) 004 —97 no craHgaprtusauum

Benapycb BY FocctaHpgapt Pecny6nuku Benapych

KasaxcTtaH Kz FocctaHpapT Pecny6nukn KasaxctaH

Kblprei3cTaH KG Kbiprel3cTHagapT

Poccuiickaa ®epepauymsa RU PoccTtaHgapt

YkpaunHa UA FocnoTtpe6cTaHgapT YKpaunHbl

4 TMpuka3om PegepasibHOrO areHTcTBa Mo TEXHUYECKOMY peryvupoBaHuio U mMeTposiorum ot 17 mas
2012 r. No 70-cT MexrocyaapcTBeHHsblin cTaHaapT TOCT 6012—2011 BBefeH B AeliCTBME B KAYeCTBE HaLMO-
HasnbHoro ctaHgaprta Poccuiickoin ®epepaunn ¢ 1 sHBapsa 2013 r.

5 B3AMEH I'OCT 6012—98

WNHdopmaums o BBeeHWn B eicTBrne (NpekpalyeHnn 4eiiCTBMSA) HaCToALW ero ctaHgapra ny6amky-
eTCSs B eXeMeCcsyHO n3faBaeMoM MHOpPMaLMOHHOM yka3aTene «HauuoHabHble cTaHAapThl».

NHbopmauusi 06 UsMeHeHnAX K HacTosiweMy cTaHAapTy Nny6nKyeTca B XXerogHo 13aaBaeMoMm VH-
dhopMaLMOHHOM yka3aTesie «HauuoHanbHble cTaHA4apTbl», a TEKCT U3MEHeHW! 1 nonpaBok — B eXeMe-
CSIYHO M3AaBaeMblX MHDOPMALMOHHbIX YKa3aTensx «HaunoHanbHble cTaHgapThli». B cnyyae nepecmotpa
WM OTMEHbl HacTosIWero cTaHaapTa COOTBETCTBYO W aa nHpopmauusi 6yaeT ony6/nkoBaHa B exeme-
CSAYHO M3JaBaeMOM UHOPMaLMOHHOM yKa3aTene «HauumoHasbHble CTaHAapThl»

© CrtaHgapTuHpopm. 2012

B Poccwiickoil ®efepalunmn HacTosLUil CTaHAAPT He MOXET ObITb NOMIHOCTbIO UM YACTUYHO BOCNPOU3BE-
[EH. TVPaX1poBaH 1 pacrnpocTpaHeH B KayecTBe OhMLManbHOMO U3faHnst 6e3 paspelueHusi degepasnbHoro
areHTCTBa Mo TEXHNYECKOMY PerysiMpoBaHuio 1 MeTposorim
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M E X T OCVY 4 APGC CTUBEHH®bB 1 CTAHOAPT

HWKENb

MeToabl XMMNUKO-2aTOMHO-3MUCCUOHHOTO CNEKTPasibHOro aHanusa

Nickel. Methods of chemicaf-atomic-emlssion spectral analysis

Nata BBegeHna — 2013—01—01

1 O6nacTb NpUMeHeHUs

HacTosiwumii cTaHgapT ycTaHaBiMBaeT MeTobl XMMUKO-aTOMHO-3MUCCUOHHOTO CMeKTpasibHOro aHannsa
C Ayroil MOCTOSIHHOIO TOKa U MHAYKTMBHO CBA3aHHOI Nn1a3Moil B kauecTBe NCTOYHUKOB BO36YXAeHNs cnekTpa
[ONs onpeAesieHnst MacCoBbIX foNel 31eMeHTOB B Hukese no MOCT 849. HukeneBom nopotuke no FOCT 9722 u
HukKene n Hukenesblx cniasax No FOCT 492 n FOCT 19241.

2 HopmaTuBHbIE CCbINIKK

B HacTosiLem cTaHgapTe UCnob30BaHbl HOPMAaTUBHbBIE CChINIKM Ha CneayloLwmne MexrocyaapcTBeHHble
cTaHfapTbl:

FOCT 8.315—97 locypapcTBeHHas cuctema obecrneyveHns efuHCcTBa M3mepeHuii. CtaHgapTHble 06-
pasubl cocTaBa U CBOWCTB BeLeCTB U MaTepuanoB. OCHOBHbIE MOIOXEHUS

[OCT 12.0.004—90 CucTtema cTaHOapToB 6e3onacHoOCTU Tpyga. OpraHusauus obyyeHns 6e3onacHoc-
™ Tpyga. ObLlme nonoxeHms

OCT 12.1.004—91 Cwuctema cTaHgapToB 6e3onacHocTu Tpyga. MNoxapHas 6e3onacHocTb. O6uwue
TpeboBaHus

FOCT 12.1.005—88 CucTtema cTaHfapToB 6e3omnacHocTu Tpyga. Obuime caHUTapHO-TUrMeHuveckne
TpeboBaHUA K BO34yxy paboueii 30HbI

[OCT 12.1.007—76 CucTtema cTaHgapToB 6e3onacHocTu Tpyaa. BpeaHoble Bewectsa. Knaccudukauns
1 06une TpeboBaHus HGesonacHOCTK

[OCT 12.1.016—79 CucTtema cTaHgapToB 6e3onacHocTy Tpyga. Bosayx pabouei 30Hbl. TpeboBaHus K
MeToAMKaM U3MepeHns KOHLEeHTpaLuii BpeaHbIX BeLLecTB

FOCT 12.1.019—79 CwucTema cTaHfapToB 6e3omacHocTU Tpyaa. dnektpobesonacHocTb. O6Lume Tpe-
60BaHNA 1 HOMeHKNaTypa BUAO0B 3awuTbl*

[OCT 12.1.030—81 Cwuctema cTaHAapToB 6e30nacHOCTM TpyAa. 31ekTpobe3onacHoCTb. 3aluTHoe 3a-
3eM/IeHne. 3aHyneHune

FOCT 12.2.007.0—75 Cuctema cTaHAapToB 6e3onacHocTu Tpyda. M3genus anekTpoTeXHWYeckue.
O6uwue TpeboBaHMA 6e3o0nacHOCTH

FOCT 12.3.002—75 Cwuctema cTaHgapToB 6e3onacHocTv Tpygaa. [lpouecchbl NPOW3BOACTBEHHbIE.
O6wme TpeboBaHMA 6e30MacHOCTH

[OCT 12.3.019—80 Cwuctema cTaHAapTOB 6€30nacHOCTU TpyAa. VicnbiTaHua n usmepeHns anekTpuyec-
kme. O6Lme TpeboBaHNs 6e30nacHoCTM

[OCT 12.4.009—83 CucTtema cTaHAapToB 6e3onacHoCTy Tpyda. MNoxapHas TexHuka 415 3awuTbl 00b-
ektoB. OCHOBHble BUAbl. Pa3melleHne n o6cnyxmusaHne

* Ha Tepputopumn Poccuiickoin depgepauumn geinctsyet FOCT P 12.1.019—2009.

N3gaHne oduymnanbHoe
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FOCT 12.4.021—75 Cwuctema cTaHAapToB 6e3onacHocTv Tpyga. CucTembl BEHTUNALMOHHbIE. Ob6Lne
TpeboBaHus
FOCT 61—75 Peaktusbl. Kucnora ykcycHas. TexHuyeckue ycnosus

FOCT 83—79 PeaxtuBbl. HaTpuii yrnekucnbiii. TexHM4eckue ycnosus

FOCT 123—2008

KobanbT. TexHnueckme ycnosus

FOCT 195—77 PeakTuBbl. HaTpuii cepHUCTOKMCAbINA. TexHnyeckme ycroBus

FOCT 244—76 Hatpus Tuocynbar Kpuctananyeckmin. TexHuyeckme ycnoBsus

FOCT 492—2006 Hwukenb, cnnasbl HUKENEBble U MeAHO-HUKeNEeBble, obpabaTbiBaemMble AaBfEHUEM.
Mapku
FOCT 804—93 MarHuii NepBUYHBINA B YyLLKax. TEXHUYECKNE YCoBUS

FOCT 849—2008
FOCT 859-2001

Hukenb nepBuUYHbIi. TeXHUYeckue ycnosus
Megab. Mapku

FOCT 860—75 OnoBo. TexHuyeckne ycnosus

FOCT 1089—82
FOCT 1467—93
FOCT 2820—73
FOCT 3118—77
FOCT 3640—94
FOCT 3778—98
FOCT 4160—74
FOCT 4198—75
FOCT 4204—77
FOCT 4212—76

MeTpunyeckoro aHannsa

FOCT 4233—77
FOCT 4461—77
FOCT 4530—76
FOCT 5494—95
FOCT 5817—77

CypbMa. TexHu4yeckue ycnosus

Kagmwuii. TexHnueckme ycnosus

CTpOHLMIA a30THOKUCbIN. TexHnyeckme ycrnoBus

PeaktuBbl. Kucnorta consaHasn. TexHuyeckme ycnosus

LInHK. TexHuyeckue ycnosus

CsuHel,. TexHn4eckue ycnosus

PeakTuBbl. Kanuii 6poMuUCTbIiA. TexHUyeckme ycnosus

PeaktuBbl. Kanuii doocopHOKMCbIA OfHO3aMELLEHHbIA. TEXHUYECK/e YCNoBuUSA
PeakTuBbl. Kucnota cepHasa. TexHu4eckune ycnosumsa

PeakTusbl. MeTofbl NPUroTOB/IEHNSA PACTBOPOB A1 KOSIOPUMETPUYECKOTO U Hedeno-
PeaktuBbl. HaTpuii xopucTblii. TeXHUYeckne ycnoBus
PeakTuBbl. Kucnota asotHas. TexHU4eckne ycnosus
PeaktuBbl. Kanbuuii yrnekucnblii. TeEXHAYECKME YCNOBUSA
Myppa anomuHvesas. TexXxHu4eckue ycnosus

PeakTuBbl. Kucnota BuHHasA. TexHuyeckune ycnosumsa

FOCT 5905—2004 (MCO 10387:1994) Xpom MeTa/inuuyeckuin. TexHuyeckue TpeboBaHWs U yCNoBUSA
nocTaBKm

FOCT 6008—90
FOCT 6709—72

MapraHeL, MeTa/IM4eckuii 1 MapraHel, a3oTMPOBaHHbIA. TexHUuYeckue ycnoBus
Bofa AUCTUNNMpOBaHHasA. TexXHUYeckne ycnoBus

FOCT 6836—2002 Cepebpo 1 cnnasBbl Ha ero ocHose. Mapku

FOCT 8655—75
FOCT 9147—80
FOCT 9428—73
FOCT 9722—97
FOCT 9849—86
FOCT 10157—79
FOCT 10298—79
FOCT 10484—78
FOCT 10928—90

®ocop KpacHbIN TEXHUYECKUA. TexHuyeckue ycnoBus
Mocyaa v o6opyaoBaHne nabopatopHble papoposbie. TexHuyeckue ycnosus
Peaktusbl. KpemHuit (1V) okeug. TexHnyeckme ycnosus
MopoLwoK H1KeneBbIi. TeXHUYeckne ycnoBus
MopoLuok xenesHblii. TexHnyeckme ycnosus
ApProH razoo6pasHblil U XUAKUA. TexHnyeckme ycnosus
CeneH TexHu4eckunii. TexHuyeckme ycnoBus
PeakTuBbl. Kucnota chtopucto-BofopoaHas. TexHnyeckme ycnosus
BucmyT. TexHunyeckne ycnosus

FOCT 11069—2001 ANOMUHWIA NepBUYHBIA. Mapkn

FOCT 11125—84
FOCT 12797—77
FOCT 14261—77
FOCT 17299—78
FOCT 17614—80
FOCT 18300—87
FOCT 18337—95
FOCT 19241—80

Mapku

FOCT 19627—74
FOCT 19908—90

Kncnota azoTHas 0co6oii YuCToThbl. TeXHNYeckme ycnosus

Fannuii TexHuuecknii. TexHmueckme ycnosms

Kncnota consiHas 0co60li YACTOTbI. TeXHUYeckue ycnosums

CnupT 3TUOBBIA TEXHUYECKNA. TexHnyeckme ycnosus

Tennyp TexHu4eckuini. TexHmueckne ycnosus

CnupT 3TUOBLIN PEKTUMKOBAHHbIV TEXHUYECKWIA. TeXHUYEeCcKNe YyCnoBus

Tannuii. TexHnyeckme ycnosus

Hukenb 1 HU3KONErMpoBaHHbIE HUKeNeBble Crnasbl, 06pabaTbiBaeMble AaB/IeHNEM.

TMAPOXMHOH (Napagnokcub6eH3on). TexHUYeckme ycnoBus
TUrau, yawm, crtakaHbl, Kon6bl, BOPOHKW, NPOGUPKM U HAKOHEYHUKW U3 MPO3PaYHOro

KBapLeBoro ctekna. O6Lime TeXHUYeckue ycnoBus

2
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FOCT 22860—93 Kaamuit BbICOKOW YMCTOTbI. TeXHUYeckme ycnoBus

FOCT 22861—93 CBWHeL, BbICOKOW YACTOTbI. TEXHUYECKME YCNOBUSA

FOCT 23148—98 (MCO 3954—77) TopoLuku, MPUMEHSEMbIE B MOPOLLKOBOI MeTannyprun. OT60p npod

FOCT 24104— 2001 Becbl nabopaTopHble. O6LMne TexHuueckne TpeboBaHa*

FOCT 24231—80 LiBeTHble meTanbl 1 cnnasbl. Obwme TpeboBaHMsA K 0TOOPY M NOArOTOBKE NPo6 Ans
XMMUYECKOro aHanmsa

[OCT 25086—2011 LlBeTHble MeTas/ibl U UX cniaBbl. O6LWKne TpeboBaHNS K MeTodaM aHanusa**

FOCT 25336—82 [ocyga v o6opyaoBaHve nabopaTtopHble CTEKIsiHHbIE. TuMbl, OCHOBHbIE NMapamMeTpbl
1 pasmepbl

FOCT 25664—83 MeTon (4-meTnnammHodeHon cynbdar). TexHuyeckne ycnosus

CT C3B 543—77 Yucna. NMpaBuia 3annucu n oKpyrneHus

NMpumeyvyaHnue — Mpu NONb30BAHUM HACTOSWMUM CTAHAAPTOM Lenecoo6pasHo NPOBEpPUTL 4eiiCTBUE CCbINOY-
HbIX CTaH4apToB B MH(OPMALMOHHON cucTemMe O6GLLEr0 MNOMIb30BAHUS — HA oOMuLManbHOM caiite deaepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEry/IMpPOBaHMI0 N METPOIOTUN B CeTU VIHTepHEeT MM No eXerofHo u3gaBaeMomy MHopma-
LMOHHOMY yKasaTeni «HaynoHanbHble CTaHAaPTbI», KOTOPbI ONY6/MKOBAH MO COCTOSIHUIO HA 1 siHBaps TEKyWero roaa, u
MO COOTBETCTBYIOL{UM €XEMECAYHO U34aBAEMbIM WH(OPMALMOHHBLIM yKasaTensM, Ony6/MKOBAHHLIM B TEKYLEM r0gy.
EC/N CCbINOYHbI CTaHAAPT 3aMeHeH (M3MEHEeH), TO NpU NOAb30BaHWM HACTOSIW MM CTAHAAPTOM c/iedyeT PyKOBOACTBO-
BaTbCs 3aMEHSAWMUM (M3MEHEHHbIM) CTAHAAPTOM. EC/IN CCbINOYHbIN CTAHAAPT OTMEHEH 6€3 3aMeHbl, TO NOI0XEHNUE, B KO-
TOPOM flaHa CCblfIKa Ha Hero, NPUMeHSAEeTCA B YacTW, He 3aTparuBalwLeil 3Ty CCbIKy.

3 O6uwwue TpeboBaHUs

3.1 O6uwue TpeboBaHNS K MeETOA4AM aHanu3a A0/MKHbl cooTBeTcTBOBaTh FOCT 25086.

3.2 OT60p 1 NoAroToBKy NPO6 HUKENSA U HUKEeNEBbIX cniaBoB NpoBoaAT no FOCT 849 n FTOCT 24231. Hu-
Kenesoro nopowska — no NOCT 23148 n NOCT 9722.

3.3 [nA ycTaHOBMEHUS rpafyvpoOBOYHON 3aBUCKMOCTW PEKOMEHYETCSt UCMOMb30BaTh HE MEHEEe YeTbl-
pex cTaHfapTHbIX 06pa3yoB no NFOCT 8.315 cocTaBa HUKENA WU HE MEHee YeTblpex pacTBOPOB M3BECTHONA
MacCOBOI KOHLEeHTpaLuu 3/1eMEHTOB.

3.4 Tpu aHanu3e NpoBOAAT ABa napassiefibHbiX onpeseneHuns.

3.5 3HaueHve pesynbTaTa aHanu3a [0/MKHO OKaHYMBATLCA LM PO TOro Xe pa3psaga, UTo 1 3HayeHue
pacLUMpeHHON HeonpegeneHHocTn U. rapaHTMpyemoi npyu NpYMeHeHWn MeToA0B aHanu3a, yCTaHOBNEHHbIX
HacToALWMM CTaHAAPTOM.

[Mpu cocTaBneHnn AOKyMeHTa 0 KayecTBe MPoayKLMn Ha OCHOBaHMUM pe3y/ibTaToB aHasn3a AonycKkaeTcs
pesynbTar M3MepeHnin XMMNYeCcKoro coctasa NpeacTaBsATb YACTIOM C TEM Xe KONIMYeCTBOM 3Havalumx uudp,
4yTO 1 B Tabamuyax xummyeckoro coctasa B FOCT 849, TOCT 9722. TOCT 492 n TOCT 19241.

3.6 lMpaBuna okpyrneHuns uncen AO/MHKHbI COOTBETCTBOBaTh TpeboBaHusam CT CIB 543.

4 TpeboBaHuMs 6e30NacHOCTK

4.1 Bce paboTbl criefyeT NpoBOANTb HA NpUbopax 1 3/1eKTPOyCcTaHOBKaxX, COOTBETCTBYHOLLMX NpaBuiam
yCTpOICTBa 3/1eKTpoycTaHoBOK [1] n Tpe6oaHmam TOCT 12.2.007.0.

4.2 Mpu akcnayatauMm nNpubopoB U  3NEKTPOYCTAHOBOK Heo6xoaMMo cobnogate TpeboBaHus
FOCT 12.3.019 v npasun [2]. [3].

4.3 Bce npubopbl 1 3/1eKTPOYCTAHOBKU AO/KHbI ObITb CHAGXEHbI YCTPONCTBaMU AN 3a3EMJIEHUS B CO-
oTBeTCTBMM C TpeboBaHusmn MOCT 12.2.007.0 n NOCT 12.1.030. 3asemneHne AO/MKHO COOTBETCTBOBaTb
npasunam [1J.

4.4 Tlpu BbINONHEHUN paboOT UCMONL3YHTCS M 06pasyloTcs BELLECTBa, OKasblBalolime BpeaHoe Aeii-
CTBME Ha OpraHn3m 4vesnoBeka: HVKeneBbIl NOPOLIOK, a3p0o30/in OKCMAoB MeTasioB, yrnepogconepxatlas
NblNlb, OKCUAbI a30Ta U yrnepoaa, napbl CONSAHOI M a30THOI KUCMOT 1 3TUNOBOrO cnupTa. XpaHeHme N ncnonb-
30BaHue BpeaHbIX BELWECTB U MaTepnanoB A0/1XKHO COOTBETCTBOBaTb Tpe6OBaHVIﬂM, pernaMmeHTMpoBaHHbIM B
HOPMAaTUBHbIX OKYMEHTaxX Ha 3TN BellecTBa n Mmarepuasibl.

* Ha Ttepputopun Poccuiickoii ®eaepaunn geiicteyet FOCT P 53228—2008 «Becbl HeaBTOMaTUYeCKOro fgeicTeuns.
YacTb 1. MeTponornyeckune n TexHnyeckne tpe6osaHuns. Micnoitannsa», ¢ 01.01.2010 — B yacTu BHOBb pa3pabaTbiBaeMblX
n MmoaepHu3npyembix Becos: ¢ 01.01.2013 — B yacTu BecoB, pa3paboTaHHbix 40 01.01.2010.

** B Poccuiickoll defepaynu KOHTPOAb TOYHOCTM aHannM3a OCYWEeCTBAAT TakkKe B COOTBETCTBUM C
FOCT P NCO 5725-1—2002. TOCT P NCO 5725-2—2002. TOCT P UCO 5725-4—2002 n FOCT P NCO 5725-6—2002.
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4.5 AHanu3 HUKensa NpoBOAAT B NOMELLEHUAX, 060pYAOBaHHbIX 06LWe06MEHHON NPUTOYHO-BbITSXHON
BeHTUNAUMen no FTOCT 12.4.021.

4.6 Onsa npepoTBpalleHns nonagaHna B BO3dyx paboyei 30HbI OKCMA0B yrnepoaa, asoTa u aspo3oneit
OKCU[OB MeTa//IoB B KO/IMYeCTBaxX, Mpesblllalowmnx npegenibHo  AOMYyCTUMbIE  KOHUEHTpauuu no
FOCT 12.1.005. a Takxe 3awuTbl OT ybTPaMNONETOBOIO N3NTyHYEHNUS KaXAbI MCTOUHUK BO3OYXAEHUS CnekTpa
Heob6xo0AMMO noMelaTb BHYTPb MNPUCNOCOBGAEHUS, CHAGXEHHOTO MECTHOW BbITSXKHOW BeHTUAAUMEl u
3alnTHBIM 3kpaHom no NOCT 12.1.019.

4.7 CTaHOK ANs 3aTOYKW YrofibHbIX 3/1€KTPOAOB AO/HKEH MMETb acnupaunoHHOe YCTPOWCTBO ANs
npeaoTBpaLLeHna nonagaHua yroibHOM NblIv B BO34yX paboyeii 30HbI B KOMMYECTBaX, NPeBbIWALLINX
npefenbHO JonyCcTUMbIE.

4.8 KOHTpONb cofepaHns BpefHbIX BEWECTB B BO3ayXe paboyeli 30HbI cieflyeT OCYLLECTBSATL B COOT-
BeTCTBMU € TpeboBaHuamu MOCT 12.1.005. FOCT 12.1.007 n FOCT 12.1.016.

4.9 Ytunusaumio, 06e3spexmBaHme n yHNUYTOXeHe BpeAHbIX 0TXOA0B OT NPOBEAEHNSA aHa/IM30B HUKEeNA
cnepyeT NPOBOAUTL B COOTBETCTBUM C CaHUTapHbIMU nNpasunamu [4].

4.10 OpraHusauusa obydyeHuss paboTaloliero nepcoHasna TpebosBaHusAM 6e3onacHocTu Tpyga — Mo
FOCT 12.0.004.

4,11 TpeboBaHusl K npodheccmoHanbHOMY OTOOPY 1 NPOBEpKe 3HaHWiA paboTarollero nepcoHana — no
FOCT 12.3.002.

4.12 TomeleHns nabopaTopun AO/MKHbI COOTBETCTBOBATL TPEOOBaHMAM NOXapHON 6e30nacHOCTW Mo
OCT 12.1.004 n umeTb cpefcTBa orHeTyweHusa cornacHo NOCT 12.4.009.

4.13 TlepcoHan naboparopuu fomkeH BbiTb ob6ecneyeH ObITOBbIMY MOMELLEHNSAMMN COTNACHO caHuTap-
HbIM HOpMaM 1 npaswaam [5] no rpynne NpousBoACTBEHHbLIX npoueccos Lla.

4.14 TMepcoHan nabopatopumn JO/MKEH ObiTb 06ecneyeH cneuoaexaoli, cneuobyBbio 1 ApyruMun cpej-
cTBaMV MHAMBUAYaNbHON 3almnTbl N0 HOpMam [6].

5 MeToA XMMUKO-aTOMHO-3MWUCCUOHHOTO CMEeKTpasbHOro aHanmsa
C Ayroii NOCTOSSHHOTO TOKA B KauecTBe MCTOYHUKA BO3OYXAEHUS cnekTpa

51 MeTog nsmepeHus
[nana3oHbl onpefenseMbiX MaccoBbIX A0/1el 31eMeHToB. %
- afiloMuHKnii — 0.0002—0,1;
-6op — 0,0001—0,001;

- BucmMyT — 0.00001—0.01;

- rannmin — 0,00003—0.0003;
-xeneso — 0,001—1.0;

- kagmuii — 0,00005—0,01;

- kanbumit — 0,0005—0.05;

- k06ansT — 0,0003—1,0;

- KpeMHuii — 0.0003—0,2;

- marHuii — 0.0001—0.2;

- MmapraHey, — 0.00005—0,2;
- megb — 0,00005—1.0;

- MblWbAK — 0,0001—0,01;

- onoso — 0,00003—0,01;

- cBuHey — 0,00005—0.01;

- ceneH — 0,0001—0,01;

- cepebpo — 0,00001—0,002;
- CTpoHUMii — 0,0001—0,001;
- cypbma — 0,0001—0,01;

- Tannuii — 0.00002—0,003;
- TaHTan — 0,0001—0,005;

- Tennyp — 0,00005—0.003;

- pocdpop — 0.0001—0,005;
- Xxpom — 0.0001—0,001;

- UMHK — 0.0001—0,01.
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MeTop ocHOBaH Ha BO30YX/JeHUW CrekTpa afieMeHTa B iyre NOCTOSIHHOTO TOKa C nocnefytLyein peruc-
Tpauueit n3nyyeHust cnekTpasnbHbIX MHWI hoTorpadmyeckum nnv hoToaNekTpryeckum cnoco6om. Mpu npo-
BeleHNN aHanuM3a WCMnonb3ylT 3aBUCUMOCTb WMHTEHCUMBHOCTEW CNEKTPasibHbIX NIMHUA 3M1EMEHTOB OT WX
maccoBbIx foneli B npobe. Mpoby npegsapuTenbHO NEPEBOAAT B OKCUAHYO ChopMmy.

MyHKTbI 1 NapameTpbl, OTHOCALLMECS TOSIbKO K choTorpadhnyeckoMy Uam ToNbKO K hoToaNekTpuyeckomy
crnocoby perncrpaummn cnektpa, o60o3HaveHsl B TekcTe I 1 @S COOTBETCTBEHHO.

5.2 CpepacTBa M3MepeHuid, BCnomoratesibHble YyCTpolicTBa, Matepuanbl, peakTuBbl, pacTBOpbI

CneKkTpoMeTp MHOroKaHasbHbI (hoTo3anekTpuyeckuii tTuna M®C-8 (®3) wnm cnekTporpad Tuna
CT3-1 (®r). unn no6oi Apyroi cnekTpomeTp unm cnekTporpad ansa ynbTpadroneToBoin obnact cnekrpa ¢
o6paTHoli NuHeliHoW gucnepcueii He 6onee 0.6 HM/MM.

WVICTOUYHUK NUTaHUs Ayrn NOCTOSIHHOTO Toka Tuna YI3-4 nnv ntoboii apyroii, obecneyvBaoLwuin Hanpsxe-
Hve no 400 B n cuny Toka go 20 A.

MuKpohoTOMETP HEpPErncTpupyoLWwmii nto6oro tTuna (®r).

Becbl nabopatopHble cneunanbHOro Wam BbICOKOro kiacca To4HoCcTu noboro Tnna no FOCT 24104.

Becbl TexHuuyeckue noboro Tvna, obecneyvsaroLne namepeHne maccol 4o 500 r.

CTtaHgapTHble 06pasLbl cocTaBa HUKens, M3roTOB/IEHHbIE B COOTBETCTBMM C MPUMIOXKEHUEM A WU UHBIM
CNoco60M U1 yTBepXeHHble B YCTAHOBIEHHOM NOpPsiJKe.

Meyb MycbenbHas N60ro TMNa ¢ TepMoperynaTopom, obecneynsatollas HarpeBaHme [0 TemnepaTypbl
850 °C.

Mpecc, obecneunBatoLLmii ycunme, joctaTtoyHoe Ana TabneTupoBaHsa M3MeslbYeHHbIX OKCUA0B MeTan-
NoB.

Mpecc-chopmMa 13 nermpoBaHHOl CTasin ¢ NyaHCOHOM AMamMeTpoM OT 4 40 8 MM.

Yawu sbinaputenbHblie uav Turav n3 ksapuesoro ctekna no FOCT 19908 unum yaiiun, TUrAU U cTakaHbl U3
cTeknoyrnepoga no [7] 4ns pacteopeHusi npo6, BbinapmeaHWsa pacTBOPOB 1 NMpPOKauBaHUa cMmecun coneit. Jo-
nyckaeTcs ANl pacTBOPEHNA 1 BbiNapuBaHUa NPUMEHATL KONObI U CTakaHbl N3 XUMUYECKU N TEPMUYECKN CTOM-
Koro ctekna no FOCT 25336. [lonyckaeTcs ona aHanusa npob Hukens mapok H-3 n H-4. anekTponntnyeckoro
HWKeNeBOro NopoLLKa 1 HUKeNeBbIX CMIaBOB MCMNOb30BaTh Yalum 1 Turnn u3 gapdopa no FOCT 9147.

CTaHOK € HabopoM (DaCOHHbIX PE3L0B A/ 3aTOYKN 3NEKTPOLOB.

pachntoBble anekTpoapl AnaMeTpoM 6 MM B Ka4eCTBe BEPXHUX 3N1EKTPOA0B 1 AraMeTpoM oT 6 40 15 Mm
B KaYeCcTBe 3N1eKTpoa0B-noacTaBok no (8], [9].

Bara.

CrakaHuvkn ansa B3selimsaHus no FOCT 25336 unu thapdoposble nogoukm tuna J/13 no FOCT 9147.

Konnaku cTeknsHHble WAy naacTMaccoBble 415 3alliUTbl OT 3arpA3HeHns NOAroTOBMEHHbIX K aHan3y
Tabnetok Npo6, cTaHAapTHbIX 06Pa3L 0B 1 3aTOYEHHbIX 3/1EKTPOAOB.

MyHueT.

CTynkKa ¢ NnecTMKOM aratoBas Wau siLuMoBasi.

PoTONNACTUHKMN CrieKTporpadumyeckne KoHTpacTHele (PI) no [10].

Boga auctnnampoBaHHaa no [OCT 6709. AONONHUTENBHO OYWLLEHHAs MEePEeroHKOW WU UHbIM
cnoco6om.

Kucnota aszotHasd oc. 4. no NOCT 11125 unu kBanudmkaumm x. 4. unum 4. g. a. no FOCT 4461, [ononHu-
Te/IbHO OUULLEHHAsA NepPeroHKoin Uam UHbIM cnocobom u pasbasneHHas 1:1.

Kucnota consHasa no FOCT 3118, pasbasneHHas 1:10.

HaTpwuii xnopucTblid no FOCT 4233, X. u.

CnupT 3TWI0BBIN PEKTUMKOBaHHbIV TexHn4Yecknii no FTOCT 18300 v cnupT 3TUOBbLIV TEXHUYECKUI Mo
FOCT 17299. LONOMHUTENIbHO OUMLLEHHbIVi NEPErOHKON UM MHBIM CNOCO6OM.

HaTpuii canuumMnoBoKUCAbI, pacTBOP B 3TUJI0BOM CNMUPTE MAcCOBOI KOHUeHTpauuu 60 r/gm3(Pr).

MposiBUTENb, COCTOALWMIA U3 ABYX pacTBopoB (PI).

PacTsop 1

- MeTon (NapameTtunamumHogeHoncynbar) no FOCT 25664 — 2.5 T;

- TMAPOXMHOH (NapagnokcnbeHson) no FOCT 19627 — 12,

- HaTpuii cepHUCTOKNCbIN 6e3BoAHbIV no TOCT 195 — 55;

- Boga aguctunnnposaHHaa no NOCT 6709 — go 1a4mM3.

PacTBOp 2:

- HaTpwuii yrnekncnblii 6e3BogHbI no FOCT 83 — 42,

- kanuii 6poMmncTbIii no FOCT 4160 — 7 T.
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- Bofa auctunnmposaHHas no FOCT 6709 — go 1 am3.

Mepep nposiBneHveM pacTBopbl 1 1 2 cMeLlmnBalT B COOTHOLWEeHMM 06beMoB 1:1. [lonyckaeTcs npume-
HATb KOHTPACTHO paboTaloLLmMii NpoABMTENb APYrOro cocTasa.

®ukcaxHblin pacteop (PI):

- HaTpus TMocynbdat kpuctannuyeckuii no FOCT 244 — 400 r;

- HaTpWil CEPHUCTOKMUCbI 6e3B0AHbIN no TOCT 195 — 25 ;

- Kncnota ykcycHasa no roCTt 61 — 8 cm3:

- Bofa auctunnamposaHHas no FrOCT 6709 — go 1 a4m3.

5.3 MoaroTtoBka kK aHanuay

Hasecky npo6bl Maccoil oT 5 40 10 r noMeLLaloT B Yally U3 KBapLeBOro cTekna uam nHyk nocyny Ans
pacTBopeHus. [1ns yaaneHns cnyyariHbix 3arpsa3HeHunin npobbl xene3oM pekoMeHAyeTcs Npu aHasm3e KaTtog-
Horo Hukenst mapok H-0, H-1 Ay, H-1y n H-1 npo6y npeaBaputensHo obpabatbiBatb 0T 30 40 50 cmM3 consHOM
KMCNoTbl, pas6asneHHoi 1:10. npu nepemeLuMBaHumn B TedeHne 1 MyuH. KucnoTy cnuBatoT gekaHTtauuein n npo-
MblBatOT NPOGY ABa-Tpu pasa BoAoN nopuusMu no 50 cM3 gekaHTauneil.

K npo6e npuauneaioT nopumnsimm ot 3 0 5 cM3a30THYH0 KMC/OTY, pa3basneHHyto 1:1. 40 NO/HOro pacTBo-
peHusi HaBecky Npu HarpeBaHuun. Mpu Heob6xoAMMOCTU ONpeAeNeHNss MaccoBOl 0NN ceneHa pasbaBneHHyo
a30THYIO KUC/IOTY 3aMEHAIOT Ha KOHLEHTPUPOBAaHHY!I0.

PacTsop BbiNapusaloT B Yallie U3 KBapL,eBoro ctekna Wan nHow nocyae ANs yaaneHns n3bbitka a3oTHOiM
KUCNOTbI 1 10 NOMYYEHUS CYXMX CONEW, He fonyckasa pasfoXeHUs a30THOKUC/IbIX coneli o0 OKCuAoB (nosiBne-
HVe TeMHbIX BK/TOYEHWI B MaTepuase npobbl). Yatly ¢ Cyxvmu consammu noMeLLaoT B MydenbHyo nevb, Harpe-
Tyl 40 Temnepatypsbl (825 + 25) °C, un BblgepXuBatoT npu aToin Temnepatype ot 15 Ao 20 MuH. MNonyyeHHble
oKCUAbl OXNaXAalT, 3aTeM W3MenbyalT A0 MOJyYeHWs nopolka B CTynKe Wav ApYyrMM  MeTOAOM,
UCKN0YaoLWMM 3arpsa3HeHne matepvana npobsl.

OT nopoLuka oTémpatoT Tpu HaBeckn maccoii oT 0,200 o 1.000 r kaxagasi B 3aBUCUMOCTU OT YCI0BUIA NPO-
BEeHUs aHanmM3a M MacCoBbIX JONei onpefensemMblX 3N1EMEHTOB U TabNeTUpylT UX C WUCMOMb30BaHWEM
npecca u npecc-opmbl.

Mpu onpegeneHny MaccoBoi 40NN TS, TaIMSA U LUMHKA C LieNIblo CHUXEHNS MHTEHCUBHOCTU CMJIOLL-
HOro choHa Npy HEOGXOAUMOCTY HATOXEHUS U3NTyHEHUIA OT HECKO/IbKUX TabM1eToK Ha OAHO M TO Xe MecTo ho-
TOMNACTUHKMA AO0NYyCcKaeTCa MUCNonb3oBaTb OychepHoe BeLLecTBO — X/I0PUCTbIN HaTpuii. s 3Toro HaBecky
npobbl 1 cTaHAapTHOro obpasua CMeLInBatoT C X/IOPUCTbIM HAaTPUeM B COOTHoLeHMM macc 1:100.

Mpecc-hopMy o4MLLAOT OT OCTATKOB NPOO6bI BATON, CMOYEHHOM 3TUIOBLIM CNNPTOM. Pacxof 3TWI0BOro
cnupTa coctaBnseT 10 cm3Ha npoby.

CraHfgapTHble 06pasLpbl coCcTaBa HUKens B BUAe MeTasina NoAroTaBAMBatoT K aHanm3y Tak Xe. Kak 1 npo-
6bl. CTaHgapTHble 06pasLbl cocTaBa HUKENSA B BUAE OKCUAO0B MOArOTaBAMBAIOT K aHasm3y, He NPoBOAA UX Ye-
pes3 CTafunio pacTBOPeHUS B a30THOW KucnoTe.

5.4 TpoBeaeHne aHanunsa

MoAroToBKy CNeKTpoMeTpa K BbINOTHEHUIO N3MEPEHW NPOBOAAT B COOTBETCTBMU C MHCTPYKLMEN NO aKC-
nayatauuy n o6cnyxmeaHunio cnekrpometpa ($3).

PekomeHayemMble AVHbI BOMH aHaIMTUYECKMX NVHUIA 1N Anana3oHbl onpefensieMbiX MaccoBbIX Aonei
3/1eMeHTOB npviBefeHbl B Tabnuue 1.

Ta6nuya 1— PekoMeHAyeMble 4/1MHbI BOJIH aHANUTUYECKUX IMHWUI N AManasoHbl onpegensieMbiX MacCoBbIX
Aonei aneMeHToB

[lnanasoH onpejensemMbiXx MaccoBbIX

OnpepensiemMblii 3neMeHT [nvHa BOMHbI aHANUTUYECKO NIMHUN, UM noneit. %
ANOMUHNI 309.27 0.0002—0.005
308.22 0.005—0.1
Bop 249.67 0.0001—0.001
Bucmyt 306.77 0.00001—0.001
289.80 0.0005—0.01
Fannui 403.30 0.00003-0.0003

287.42 0.00003—0.0003



MpogomxeHue Tabnuybl 1

Onpegensiemblii anemMeHT

Xeneso

Kagmuii

Kanbunii

Ko6anbT

KpemHuii

MarHuii

MapraHel,

Megab

MbilWbAK

Onoso

CBuHel,

CeneH
Cepebpo

CTpoHUUi

[mHa BOMHbI aHaIMTUYECKOW NNHUN, UM

302.06
271.90
248.33
248.81
296.69
295.39
296.53

228.80
214.44
326.11

422.67
317.93

340.51
304.40
240.72
242.49
307.23
308.26
298.96
326.08

288.16
251.61
251.92

285.21
279.55
280.27
277.98
278.14

279.48
257.61
293.31
294.92
325.84

324.75
327.40
296.12
282.44
249.20
276.63

234.98
228.81
278.02
286.04

284.00
286.33
285.06
242.95

283.31
405.78
287.33
261.42

203.99
328.07
460.73
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[vnanasoH onpeensiemblX MaccoBbIX

noneii, %

0.001—0.01
0.001—0.01
0.001—0.01
0.001—0.01
0.001—0.01
0.005—0.1
0.01—1.0

0.00005—0.0003
0.00005—0.0005
0.0003—0.01

0.0005—0.005
0.005—0.05

0.0003—0.01
0.001—0.03
0.001—0.03
0.01—0.3
0.01—0.3
0.01—0.3
0.05—1.0
0.05—1.0

0,0003—0.01
0.0003—0.01
0.005-0,2

0.0001—0,02
0.0001—0.01
0.0001—0.01
0.002—0.1
0.01—0.2

0.00005—0.005
0.0001—0.005
0.005—0.05
0.005—0.05
0.03-0.2

0.00005—0.005
0.00005—0.005
0.005—0.1
0.005—0.1
0.005—0.1
0.05—1.0

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

0.00003—0.005
0.0001—0.005
0.001—0,01
0.001—0.01

0.00005—0.005
0.00005—0.001
0.005—0.01
0.005—0.01

0.0001—0,01
0.00001—0.002
0.0001—0.001
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OkoHuyaHue Tabnuubl 1

" " [Avana3oH onpefensaemMblX MaccoBblX
OnpeAeﬂﬂeMblM 3NeMeHT ,ql'll/lHa BOJIHbl @aHANUTUYECKOU NUHNN, UM

ponei, %

Cypbma 259.81 0.0001—0.01

287.79 0.0001—0.01
Tannuii 276.79 0.00002—0.003
TaHTan 265.33 0.0001—0.005
Tennyp 214.28 0.00005—0.001

238.58 0.0001—0.003
dochop 213.62 0.0001—0.005

253.56 0.0003—0.005
Xpom 425.44 0.0001—0.001
LnHk 206.19 0.0001—0.001

334.50 0.0002— 0.005

330.26 0.0002— 0.005

334.56 0.001—0.01
Hukenb — NUHUA cpaBHeHUSA 204.37 OcHoBa

205,32

213.35

242.91

283.46

287.62

311.67

329.62

[JlonyckaeTcs ncnonb3oBath Apyrve aHannTuyeckme IMHUKU, 0CIv OHU 06ecneynBaioT onpejeneHme mac-
COBblX [l0fleii anemMeHTOB B TpebyemMOM pAuanas3oHe C HeonpefefieHHOCTbIo, He npeBblllaoLei
YCTaHOBJ/IEHHYIO HACTOALWNM CTaHAapTOM.

TabneTky Npo6bl UK CTaHAAPTHBIV 06pasel, NoOMeLLalnT Ha 31eKTPOA-NoACTaBKy. BepxHuii anekTpos pe-
KOMeHZyeTcs 3aTaunBaTb Ha yCeUYeHHbI KOHYC.

OneKTpobl NpeABapuTenlbHO NPOKaNBaloT B iyre NOCTOSAHHOIO Toka B TeveHue ot 10 go 20 ¢ npu cune
Toka 0T 6 10 10 A. BK/lOYas UX B KaYeCTBe aHofa Ayru. SNEeKTPoAbl Mapku oc. Y. [loNycKaeTca He Npokannsarhb.

dopma 1 pasmepbl 3N1EKTPOAOB U UX PACMOSIOXEHNE BO BPEMSA aHAIMTUYECKOW IKCMO3NLMM NPUBELEHDI
Ha pucyHke 1.

a— £,0 Hayana 3KCNosuuumu, 6 — Npu aHOAHOI NONSIPHOCTM 06pasya: B — NpU KaTOAHON NoNspHOCTH o6pasya

PucyHok 1

CnekTporpammbl hoTorpacmpytoT Yepes TpexcTyneHuaTslli ocnabutens. MNpu paboTe B y3KOM MHTepBa-
Ne onpegensiemMblX MaccoBblX AOMel 3N1eMEHTOB dhoTorpadyupoBaHne MOXHO NpoBOAWTb 6e3 ocnabuTe-
na (er).

8
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3nekTpoA-noAcTaBKy C NOMELLEeHHbIMU Ha Hero TabneTkoin Npodbl MK cTaHAapTHbIM 06pasLoM BK/OYa-
I0T B KauecTBe aHofa Ayrn. Perncrpaymio cnekrpa HaunmHaloT TO/IbKO rnocsie nepexoga aHoAHOro NATHa Ayrn Ha
pacnnas nNpo6bl. [epexos yCKOpAT BbIK/TIOYEHNEM TOKa NOC/IE HECKO/IbKUX CEKYH[ ropeHus Ayru n nosTop-
HbIM €ro BK/IlOYEeHMEeM, NOKa pacnas eLle He ycnen oCTbiTb. MNepBoHavabHO YyCTaHOB/IEHHBIV AyroBoli npome-
XYTOK KOPPEKTUPYIOT NEPUOAMNYECKN B TeUYEHWe BCEe IKCMO3MLMM N0 YBEIMYEHHOMY M306paXeHnto ayrn Ha
aKpaHe cpefHel IMH3bl 0OCBETUTENbHON CUCTEMbI N C MOMOLLBIO CNeLuanbHol KOPOTKOOKYCHOM NpoekKLm-
OHHOIi NIH3bI. Pernctpauunio cnekTpa npoBOAAT NPU CAefyoWmnX YCNOBUSX: LUMPUHA BXOLHON Lienn cnek-
TpanbHoro npuéopa — ot 0.010 go 0,015 mMMm. ocBelleHue LWennm — TPEeX/IMH30BbIM KOHAEHCOPOM, BbiCOTa
Anadparmvbl Ha cpefHeli MH3e KoHaeHcopa — 5 MM. cuna Toka — oT 5 40 10 A. akcnosmuus — ot 40 o 60 c.
macca Tabnetkm — ot 0,200 go 1.000 r. [1o n3mepeHnsm, NoslyyeHHbIM Ha MepBoM 3Tane, onpeaensioT erko-
netyyve 3n1emMeHTbl — BUCMYT, KafiMUiA, MbllUbSK, 0/10BO, CBUHEL,, CeneH, cepebpo, cypbMy, Tannuii, Tennyp,
LMHK, dhocchop 1 ranuid.

O6pasyoLuiica npy NpoBeAeHNY NePBOro aTana KOPosiek NOMeLLaloT Ha CBeXe3aToueHHYo NoACTaBKy U
BK/IIOYAIOT ee B KayecTBe Kartofa Ayru. Perncrpauuio crnektpa HaumMHatloT nocne nepexoga KaTofHOro nAtHa
OYyrn ¢ NOACTaBKM Ha pacnaB/IEHHYI0 YacTb KOpPO/ibKa W NPOBOAAT ee MNpu cnefyowmnx yCioBuax: LWMpuHa
BXOAHOW wWwenm — o1 0,010 go 0,015 mMM. OCBelleHne Wweny — TPeXIMH30BbIM KOHAEHCOPOM, BbicoTa Anad-
parmMbl Ha cpefHei NMH3e KoHAeHcopa — 3 MM, cuia Toka — oT 340 6 A. akcno3uuns — ot 20 go 40 c. Mo us-
MepEeHUsIM. NOJIy4YeHHbIM Ha BTOPOM 3Tane, onpeaensoT TpyAHONeTyune afeMeHTbl — anloMUHWIA, Xeneso,
KanbLuWii, KobasbT, KDEMHWIA, MarHuii, MapraHel, Mefb, TaHTasa, XpoM, 60p 1 CTPOHLWMIA.

[lonyckaeTcs npoBoAWTL BTOPOI 3Tan, He CHUMas KOpPOoJsiek C MOACTaBKM MO OKOHYaHUW NepBoro aTtana,
N3MEHUB aBTOMATUYECKUN NOMIAPHOCTL 3/1IEKTPOAOB U Cuy Toka ayru (93).

Mpw onpegeneHnn MaccoBoi 40N CeneHa u Heo6X0ANMOCTU CHUXEHNA NpesenoB 06HapyXXeHUs Nerko-
NeTy4ynx 3/1IEMEHTOB MO aHANMUTUYECKUM NINHUAM, A/TMHbI BOSIH KOTOPbIX MeHee 230 HM. NpoBOASAT AOMNO/HM-
TeNbHbI TpeTuii atan. ®oTonnacTuHk obpabaTbiBalOT B pacTBOPE CaNMLUIOBOKAC/IONO HATPUA B TeyeHue
60 c n cywar. TabneTky Npobbl MK cTaHAaPTHbLIN 06pas3eL, BKIIOYalOT B ka4ecTBe aHofa Ayrv. YCnoBus peruc-
Tpayuu cnekTpa: WwupuHa wenu cnektporpada — ot 0,018 go 0,020 MM, ocBeLLeHME Wen — TPEX/IMH30BbIM
KOHAEHCOPOM, BbicOTa Anachparmbl Ha cpefHeli TMH3e KoHAeHcopa — 5 MM, cuna Toka — oT 18 go 20 A. 3kc-
no3uumsa — oT 45 go 60 c, anekTpoa-noAcTaBka AnaMeTpoM 15 MM ¢ yrny61eHmem Ha TopuoBoii yactu 1,5 mm.
macca Tabnetkn — o1 0,700 go 1.000 r ().

PoTONNACTUHKM NPOABAAIOT B TeyeHne oT 4 A0 6 MuH npu Temnepatype ot 18 °C go 20 °C. dumkcupytoT,
npombiBaloT v cywart (Pr).

OonTMMU3aLuio YyCNoBuUiA NPOBeAEHNA aHanm3a KOHKPeTHOTro BuAa navm Mapku npoayKummn ocyLecTBAsioT
nyTem nogbopa 3HavyeHuii NepemMeHHbIX NapameTpoB (Macca TabneTku, TOK Ayru, 3KCNO3ULMS, WNPUHA BXOS-
HOW LWenn cnekTpasbHOro npubopa), BbIGOpPa ONTUMAasbHbIX aHANIUTUYECKUX NNHUIA, Tuna dOoToNNacTUHOK,
hopMbl BEPXHETO 3/1eKTpoja  T. Nn.

5.5 O6paboTka n ochopmieHne pe3ynbTaToB aHanunsa

B cnekTpax npo6 1 cTaHAAaPTHLIX 06Pa3L0B U3MEPSIOT UHTEHCUBHOCTU aHASIMTUYECKUX JIMHWIA 3NeMeH-
TOB W NINHWUIA CpaBHEHNA HUKenA. [].OI'IyCKaETCFI BMECTO MHTEHCUBHOCTU INHNN CPaBHEHNA NCNO/1b30BaTb UH-
TEHCMBHOCTb HepasfnoxeHHoro ceBeta (®3) U MUHUMA/IbLHOE 3HAYEeHWe ONTUYECKOW MNOTHOCTU (DOHa,
N3MEepPEeHHOro pPsAoM C aHa/IMTUYECKO NuHuen (®r).

Mpw choTorpadmyeckoii perncrTpayuy cnekTpa B cnekTporpaMMax npo6 1 ctaHAapTHoro o6pasya nsme-
PSIIOT NOYEPHEHUA S aHAIMTUUYECKMX IMHUIA ONpefensieMblX 3/IEMEHTOB U IMHUIA CpaBHEHWS, BbIGUpas CTy-
neHb ocnabneHns ¢ oNTUMasibHbIMU 3HAYEHUAMY NoYepHeHuii. Mo pesynbTataMm Tpex UsMepeHuii 3HaueHui
WHTEHCUBHOCTU BbIYMCNAIOT Pa3HOCTY NoYepHeHWA AS 1 nx cpegHeapudmMeTUYeckme 3HaueHns aS” gna Kax-
[l0ro cTaHAApPTHOro 06pasLa v Kaxaoro eMHUYHOro onpeaeneHus npobbl. Mepen ycpegHeHNEM pekoMeHAy-
eTCsl NPOBECTU NMPOBEPKY NPUIOAHOCTW Pesy/bTaToB U3MepeHuii B COOTBETCTBUMN C NpUIoXeHnem b.

Mo BblYMCNEHHBIM 3HaYeHusIM ASca /1A cTaHAapTHOro o6pasua M COOTBETCTBYIOLMM UM 3HAUYEHUSIM
MaccoBbIX f0/ieil onpegensieMbix 3/1emMeHToB C CTPOAT rpafyvMpoBOYHble rpadiukyu B KOOpAMHaTax:
ASco-lg C .

Mo 3HaueHusim AS a1si Npo6 HaxoaAT MaccoBble 40/ ONpeaensieMbiX 3/1IEMEHTOB N0 COOTBETCTBYHO-
LWMM rPagyMpoBOYHbLIM rpadomkam.

Mpwn hoTO3NEKTPUYECKOW perncTpaLum cnekTpa no nosayyeHHbIM pesynbtaTtam Tpex U3MepeHuit UHTeH-
CUBHOCTU / aHaNIUMTUYECKMX JIMHWIA onpeaensiemMblX 3/1IEMEHTOB BbIYUCISAOT cpegHeapudgMeTnUeckne 3Have-
HUS /P ANA Kax[oro craHAapTHOro obpasua M Kaxaoro eavHUYHOro onpegeneHus npobbl. Mepepg
BbIUMC/IEHNEM CPeAHEapPUPMETNYECKOTO 3HAUYEHNSI PEKOMEHAYETCS NMPOBECTU NPOBEPKY NPUrOAHOCTU Pe3y/b-

9
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TaToB MU3MEPEHWUI B COOTBETCTBUM C NPUIOXEHVEM B. M0 BbIYNCNEHHBIM 3HAUYeHNAM /QpANSA cTaHAapTHbIX 06-
pasyoB M COOTBETCTBYKLUMM MM 3HAYEHWAM MaccOBbIX [ofieli onpeensiemblx 3anemeHToB C cTpoAT
rpagyvmpoBoYHble rpadumkn B KoopauHatax. /qp— Cunm lg /gp— Ig C.

Mpy paboTe Ha CNeKTpPoOMeTpe C KOMMbIOTEPOM 3HAYEHNS MaCCOBbIX 40J/1e/l 3/1EMEHTOB B CTaHAAPTHbIX
o6pasLax 1 COOTBETCTBYIOLLME UM cpeAHeapuMeTMyeckme 3HaueHns N3MepeHnii NHTEHCUBHOCTU aHannTy-
Yecknx IMHWI onpeaensieMbiX 3/1eMEHTOB BBOASAT B KOMMbIOTEPHYIO CUCTEMY, KOTopas hopMupyeT ypaBHeHue
rpagyvpoBOYHON 3aBUCUMOCTMW.

Mo 3HaveHusm /@unu Ig /g ana npob Haxo4AT MacCoBble A0/ ONpeaensieMblX 3/IEMEHTOB MO COOTBe-
TCTBYIOLUM rpafyvpoBOYHbIM rpadumkam.

MpoBepky NpuemaemMocTy pesy/ibTatoB aHasim3a B YC/I0BUSAX NMOBTOPAEMOCTU NPOBOAAT MyTEM CpaBHe-
HVSA pacxoXAeHus pesynbTaToB ABYX NapannefibHblX onpeaeneHunii ¢ npegenioM NnoBTOpPSeMOCTU T, NMpUBEAEH-
HbIM B Tabnuue 2. Pe3ynbTaTtbl NapannenbHbIX onpefeneHnii Npu3HatoT npuemMseMbiMU U N0 HUM BbIYMCASIOT
pesynbTaTt aHanm3a kak cpegHeapudmeTuyeckoe 3HavyeHne pesybTaTtoB napasnsesbHbiX onpeaeneHunii, ecnm
BbInonHsAeTca ycnosue Crax- CT/1E T, r- 2,77 0, ANA YPOBHA BepPOATHOCTM 95 %. rae a, — cpefHekBagpaTu-
yeckoe OTK/IOHeHWe pe3ynbTaToB NapainenbHbIX onpeAeneHuii, NoMyUYeHHbIX B YCI0BUAX NOBTOPAEMOCTY.

Mpuy pacxoxaeHnn pesynbTaTtoB napasnnesnbHbix onpeaeneHunii 6onee gonyckaemoro npegena nosropse-
MOCTU aHasnv3 NoOBTOPSIOT, NOMYUMB elle ABa pesynbTaTa napansenbHbiX onpegeneHnii. Ecav npu atom gnana-
30M (CT»k~ Cmm) pe3ynbTaToOB 4YeTbipex OnpefeneHnii paBeH WM MeHbLUe MO 3HAYEHUD KPUTUYECKOro
AnanasoHa CRO35 (4) gna ypoBHA BepoATHOCTU 95 % npw n = 4. TO B KA4YeCTBE OKOHYATE/IbHOro pesynbTara
[O/MKHO hrKeupoBaTtbes cpefHeapudMeTMyeckoe 3HayeHne pesyibTaToB YeTbipex onpegeneHuii.

3HaueHune kpuTuyeckoro guanasoHa CR0O3 (4) Ans YeTbipex napansiesibHbIX ONpeAeeHunii paccunTbiBa-
toT no popmyne CRc% (4) = 3.6 o,,rge a, — cpefHekBagpaTnyeckoe OTKNOHEHWE pe3ynbTaTtoB napasnsiesib-
HbIX OnNpegeneHunii, Nosly4eHHbIX B YC/I0BUSX NOBTOPAEMOCTY.

Ecnu gnanasoH YeTbipex n3mepeHunii 60MbLue KpUTUYECKOro Anana3oHa AnsA n = 4. To nocTynatT cneay-
IOLLMM 06pPa30M: BbIACHAOT MPUYKHBI NPEBbILLIEHNS KPUTUYECKOTO Arana3oHa v NOBTOPSAIT aHan3 Ha npobax,
MOSIyYeHHbIX NpW MOBTOPHOM npobooTbope. [lomyckaeTcs B KayecTBe OKOHYaTe/lbHOro pesynbrara
chvKcrpoBaTb MeauaHy pesy/nbTaTtoB YeTbipex onpegenexHuii

C=med{C, ¢C24¢ C3¢C4 =med{Cnmin- C2e¢C3eCrax} ="°r . 1)

Pesynbtar aHasiM3a B JOKyMeHTax, NpeAycMaTpmBaloLLnX ero UCnosiHeHne, npeactasnsaioT B Buge C um
BBuge CxU(C* a)npuk=2(P =0,95), rae kK — KoaphmumneHT oxeaTta no pekomeHgauunsam [11]. B cnyyae
npefcTaBneHns pesynbTata aHanmsa B Buge CykasblBalT CCbIIKY Ha JOKYMEHT, yCTaHaBNUBaIOLL WA 3HaYeHe
pacLUMpeHHoli HeonpeaeeHHOCTH (rpaHuLLbl NOrpeLlHOCTM) pesybTaTtoB aHannsa.

3HayeHnsa pacLUMpeHHOW HeonpeaeneHHOCTN pe3ynbTaToB aHanu3a U npusefeHbl B Tabnuue 2.

5.6 KOHTpO/ib TOYHOCTU aHanusa

KOHTPO/Ib TOYUHOCTM aHanu3a ocyl,ecTsnAT B cootTBeTcTBuUM ¢ TOCT 25086 He pexe ogHOro pasa o
kBapTasn. NeprvoanyYHOCTbL ONepaTUBHOIO KOHTPO/IA TOYHOCTU aHanusa, a Takke npoueaypbl KOHTPONs cTa-
GUILHOCTUN pe3ynbTaToB aHanM3a pernaMeHTUpyoT B 4OKyMeHTax fnabopaTopun. B kauecTBe HopmaTtusa npu
KOHTPOMe TOYHOCTW UCMOJIb3YIOT 3HAYEHUSI pacLUMPEHHOW HeonpeAeneHHoOCTM MeToga aHanusa U no [11],
npvBeAeHHbIe B Tabnuue 2.

HopmaTuBbl KOHTPO/ISA NPELN3NOHHOCTU — Npeaen NoBTOPSAEMOCTU I U Npesen BocnponssogmMmoctu R
[ABYX pe3ynbTaTtoB M HOpMAaTUB KOHTPOJIA TOYHOCTU — paclUMpeHHol HeonpedeneHHocTn U npuBefeHbl O
Tabnuue 2.

Ta6nuya 2— HopmaTuBbl KOHTPOSA NPELU3NOHHOCTN {NOBTOPSEMOCTI U BOCNPON3BOAUMOCTI) U HOPMATUB KOH-
TPONA TOYHOCTU (pacWUpPeHHOW HeonpeaeneHHOCTH) Npu AO0BEepUTeNbHOW BepoaTHocT P - 0.95
B npoueHTax

OnpegensiemMbiii MaccoBas Mpogen Mpepen PacumperHan
HeonpepeneHHocTb U
ANEMEHT aons NoBTOPAEMOCTHN T BOCMNPOM3BOANMOCTH R (A=2)
AnOMUHUIA 0.0002 0.0001 0.0002 0.0001
0.0005 0.0003 0.0004 0.0003
0.0010 0.0006 0.0007 0.0005
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OnpegensieMblii 3n1emMeHT

ASTIOMUHWNIA

Bop

Bucmyt

Fannuii

XXeneso

Kagmwuii

Kanbuunii

Ko6anbT

MaccoBas
nons

0.0020
0.005
0.010
0.020
0.050
0.10

0.00010
0.00030
0.00050
0.0007
0.0010

0.000010
0.00003
0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

0.000030
0.000050
0.000100
0.00020
0.00030

0.0010
0.0020
0.0050
0.010
0,020
0.050
0.100
0,20
0.50
1.00

0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

0.0005
0.0010
0.0020
0.005
0.010
0.020
0.050

0.0003
0.0005
0.0010
0.0020
0.0050

Mpegen

noBTOPAEMOCTU T

0.0010
0.002
0.004
0.008
0,019
0.03

0.00006
0.00015
0.00025
0.0004
0.0005

0.000005
0.00001
0.00002
0.00004
0.00008
0.00018
0.0003
0.0006
0.0014
0.003

0,000021
0,000025
0,000050
0,00010
0,00015

0,0004
0,0007
0,0015
0,003
0,005
0,010
0,017
0,03
0,06
0.11

0,00002
0,00004
0,00008
0,00018
0,0003
0,0006
0,0014
0,003

0,0003
0,0006
0,0010
0,002
0,004
0,008
0,019

0,0001
0,0002
0,0004
0,0006
0,0013

Mpepen

BOCNPOU3BOANMOCTU

R

0,0013
0,003
0,006
0,010
0,024
0,04

0.00008
0.00021
0.00035
0.0006
0.0007

0.000007
0.00002
0.00003
0.00005
0.00010
0.00023
0.0004
0,0008
0.0018
0,003

0.000029
0.000035
0.000069
0.00014
0.00021

0.0005
0.0009
0.0019
0.003
0.006
0.012
0.021
0.04
0.08
0.13

0.00003
0.00005
0.00010
0.00023
0.0004
0.0008
0.0018
0.003

0.0004
0.0007
0.0013
0.003
0.006
0.010
0.024

0.0002
0.0003
0.0005
0.0008
0.0016

FOCT 6012—2011

8 npoueHTax

PaclwmpexHas
HeonpefeneHHocTs U

(A-2)

0.0009
0.002
0.004
0.007
0.017
0.03

0.00007
0.00017
0.00030
0.0005
0,0006

0.000005
0.00001
0,00002
0.00004
0.00007
0.00016
0.0003
0.0006
0.0013
0.002

0.000024
0,000029
0.000054
0.00012
0.00017

0.0004
0.0007
0.0014
0.002
0.004
0.009
0.015
0.03
0.05
0.09

0.00002
0.00004
0.00007
0,00016
0.0003
0.0006
0.0013
0.002

0.0003
0.0005
0.0009
0.002
0.004
0.007
0.017

0.0001
0.0002
0.0003
0.0006
0.0012

11



FOCT 6012—2011

MpoaomxeHune Tabnuybl 2
B npoueHTax

Mpepen PacwupexHas
o MaccoBas Mpepen
Onpepensemblit anemMeHT BOCNPOM3BOANM OCTH HeonpejeneHHocTs U
Aons noBTOPAEMOCTHN T R {x-2)
Ko6anbT 0.010 0.002 0.003 0.002
0.020 0.004 0.005 0.004
0.050 0.008 0.011 0.007
0.100 0.015 0.019 0.013
0.20 0.03 0.03 0.02
0.50 0.05 0.07 0.05
1.00 0.09 0.12 0.08
KpeMHuii 0.0003 0.0002 0.0003 0.0002
0.0005 0.0003 0.0004 0.0003
0.0010 0.0006 0.0007 0.0005
0.0020 0.0010 0,0013 0.0009
0.005 0.002 0.003 0.002
0.010 0.004 0.006 0,004
0.020 0.008 0.010 0.007
0.050 0.019 0.024 0,017
0.10 0.03 0.04 0.03
0.20 0.07 0.08 0.06
MarHuii 0.00010 0.00007 0.00009 0.00006
0.00020 0.00013 0.00016 0.00012
0.0005 0.0003 0.0004 0.0003
0.0010 0.0006 0.0007 0.0005
0.0020 0.0010 0.0013 0.0009
0.005 0.002 0.003 0.002
0.010 0.004 0.006 0.004
0.020 0.008 0.010 0.007
0.050 0.019 0.024 0.017
0.10 0.03 0,04 0.03
0,20 0.07 0.08 0.06
MapraHey 0.00005 0.00003 0.00004 0.00003
0.00010 0.00006 0.00007 0.00005
0.00020 0.00010 0.00013 0.00009
0.0005 0.0002 0.0003 0.0002
0.0010 0.0004 0.0005 0.0003
0.0020 0.0006 0.0008 0.0006
0.0050 0.0013 0.0016 0.0012
0.010 0.002 0.003 0.002
0.020 0.004 0.005 0.004
0.050 0.008 0.011 0.007
0.100 0.015 0.019 0.013
0.20 0.03 0.03 0.02
Meab 0.00005 0.00003 0.00004 0.00003
0.00010 0.00006 0.00008 0.00005
0.00020 0.00011 0.00014 0.00010
0.0005 0.0002 0.0003 0.0002
0.0010 0.0005 0.0006 0,0004
0.0020 0.0009 0.0011 0.0008
0.005 0.002 0.003 0.002
0.010 0.004 0.005 0.003
0.020 0.007 0.009 0.006
0.050 0.016 0.020 0.014
0.10 0.03 0.04 0.03
0.20 0.06 0.07 0.05
0,50 0.13 0.16 0.11
1.0 0.2 0.3 0.2
Mblwba* 0,00010 0.00004 0.00005 0.00004
0.0003 0.0001 0.0002 0.0001

12



MpogomkeHue Tabnuybl 2

OnpegensiemMblii an1EMEHT

MbiwbAX

Onoso

CsuHel,

CeneH

Cepebpo

CTpoHUWNii

Cypbma

Tannwnii

MaccoBas
gons

0.0005
0.0010
0.0030
0.0050
0.010

0.00003
0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

0.000010
0.000020
0.00005
0.00010
0.00020
0.00050
0.0010
0.0020

0.00010
0.00030
0.00050
0.0007
0.0010

0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

0.000020
0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0030

Mpegen
NOBTOPSIEMOCTU T

0.0002
0.0003
0.0006
0.0014
0.003

0.00001
0.00002
0.00003
0.00007
0.00015
0.0003
0.0005
0.0012
0.002

0.00002
0.00003
0.00007
0.00015
0.0003
0.0005
0.0012
0.002

0.00004
0.00008
0.00018
0.0003
0.0006
0.0014
0.003

0.000005
0.000010
0.00002
0.00004
0,00008
0.00018
0.0003
0.0006

0.00005
0.00015
0.00025
0,0004
0.0005

0.00004
0.00008
0,00018
0,0003
0.0006
0.0014
0.003

0.000009
0.00002
0.00004
0.00008
0.00018
0.0003
0,0006
0.0009

Mpepen

BOCNPOU3BOANMOCTU

R

0.0003
0.0004
0.0008
0.0018
0.003

0.00002
0.00003
0.00004
0.00008
0.00019
0.0004
0.0007
0.0015
0.003

0.00003
0.00004
0.00008
0.00019
0.0004
0.0007
0.0015
0.003

0.00005
0.00010
0.00023
0.0004
0.0008
0.0018
0.003

0.000007
0.000012
0.00003
0.00005
0.00010
0.00023
0.0004
0.0008

0.00008
0.00021
0.00035
0.0006
0.0007

0.00005
0.00010
0.00023
0.0004
0.0008
0.0018
0.003

0.000012
0.00003
0.00005
0.00010
0.00023
0.0004
0.0008
0.0011
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B npoueHTax

PaclumpenHasn
Heonpe/ieneHHocTb U

(3t-2)

0.0002
0.0003
0.0006
0.0013
0.002

0.00001
0.00002
0.00003
0.00006
0.00014
0.0003
0.0005
0.0011
0.002

0.00002
0.00003
0.00006
0.00014
0.0003
0.0005
0.0011
0.002

0.00004
0.00007
0.00016
0.0003
0.0006
0.0013
0.002

0.000005
0.000009
0.00002
0.00004
0.00007
0.00016
0.0003
0.0006

0.00006
0.00018
0.00029
0.0005
0.0006

0.00004
0.00007
0.00016
0.0003
0.0006
0.0013
0.002

0.000009
0.00002
0.00004
0.00007
0.00016
0.0003
0.0006
0.0008
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OkoHuaHue Tabnuuybl 2

[OM NIMHENHON NHTepnonsauun.

14

Onpepgensiemblii anemMeHT

TaHTan

Tennyp

docdop

Xpom

LnHk

Maccosas
fons

0.00010
0.00020
0.0005
0,0010
0,0020
0.0050

0,00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0030

0.00010
0.00020
0.00050
0.0010
0.0020
0.0050

0.00010
0.00030
0.00050
0.0007
0,0010

0,00010
0,00020
0.00030
0.00050
0.0010
0,0020
0.0050
0,010

Mpepen

noBTopsemMocTu r

0,00006
0.00010
0,0002
0,0004
0.0006
0.0013

0.00002
0,00004
0,00008
0.00018
0.0003
0.0006
0.0009

0.00004
0,00008
0.00018
0.0003
0.0006
0.0014

0.00007
0.00015
0.00025
0.0004
0.0005

0.00004
0.00006
0.00008
0.00013
0.0002
0.0005
0,0011
0,002

Mpepen

BOCNpousBoAMMOCTH

OO0 O0Oo0O0o0O0 ©OO0oo oo

oo ©o oo

o o oo o

O 0O o0 O oo oo

R

.00007

00013
0003
0005

.0008

0016

00003
00005
00010
00023

.0004

0008
0011

00005
00010
00023

.0004

0008
0018

00009

.00021

00035

.0006

0007

00006

.00007
.00011
,00017
.0003
.0006

0013

.003

B npoueHTax

PacwwupeHHas
HeonpejeneHHocts U
<xv 2)

OO OO0 O OO0 0000 0O0OO0O0O0O0OO0 OO0 o oo

oo ooooo o

.00005
.00009

0002

.0003

0006
0012

.00002
.00004
.00007
.00016

0003
0006
0008

.00004
.00007
.00016
.003
.0006

0013

00008
00017
00029

.0005
.0006

.00004
.00005
.00008
.00012
.0002
.0004

0009

.002

ONna NpoMeXyToYHbIX 3HaYeHUn MaccoBbIX AOJ’IeVI 3/1IeMEHTOB pacyeT 3HayeHuii r, R n U npoBoOAAT METO-

6 MeTo4 XUMUKO-AaTOMHO-3MUCCUOHHOIO CNEeKTpanbHOro aHanmsa
C NHOYKTUBHO CBSI3aHHOW MNa3Moil B KA4eCcTBE UCTOYHMKA BO36y)K,CI,eHVIﬂ

cnekTpa

6.1 MeTof4 n3MepeHus
[nana3oHbl onpegensembiX MaccoBbIX foNei 3nemMeHToB. %:

- anoMuHnii — 0.0005—0.3;

-xeneso — 0,001—1.0;

- kKagmuin — 0.0002—0,005:

- KobanbT — 0,0005—1,0;
- KpeMHuii — 0,001—0,3;
- marHmii — 0.0005—0.01;

- MapraHey, — 0.0002—0.3:

- megb — 0,0005—0,3;
- ceneH — 0,0001—0,005;

- CTpoHUunii — 0,0001—0,001;
- TaHTan — 0.0001—0,001;
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- ¢pocchop — 0.001—0,01;

- xpom — 0,0001—0,001;

- unHK — 0,0003—0,01.

MeTop ocHOBaH Ha BO30YX/AEeHWUM CneKTpa afeMeHTa MHAYKTUBHO CBA3aHHON NiasMoii ¢ nocneayoLei
peructpaumeli n3nyyeHnUs cnekTpasibHbIX TMHWIA 31eMeHTOB (hOTO3/1eKTpMYeckum cnocobom. Mpu nposege-
HUWM aHanu3a MCnosb3yT 3aBUCUMOCTb MHTEHCUBHOCTEN CnekTpasbHbIX IMHNIA 31EMEHTOB OT UX MAcCOBbIX
foneii B npo6e. MNpoby npegsapvTeslbHO PacTBOPSIIOT B CMECU COMIAAHON 1 a30THOM KUCOT.

6.2 CpepcTBa U3MepeHuid, BCnomoraTesibHble yCTPOWCTBa, MaTepuasbl, peakTuBbl, pacTBOpbI

CnekTpomMeTp aBTOMaTU3NPOBaHHbIN (MOIMXPOMATOP WY MOHOXPOMATOP) aTOMHO-3MUCCUOHHbIN C WH-
OYKTUBHO CBSI3aHHOI Mnasmoli B KayecTBe MCTOYHMKA BO30YXJEHUS cnekTpa co Bcemu nepudpepuitHbiMun
ycTpoiicTBamu.

Becbl nabopaTopHble cneunanbHOro UM BbICOKOTO Knacca To4YHOCTY tboro tuna no FOCT 24104.

Aprox no FOCT 10157.

Bopa guctunnuposaHHast no FOCT 6709, 4ONOMHUTENBHO OYULLEHHAS NEPETOHKON UM MHBIM CMOCOGOM.

Kucnota asoTHas oc. 4. no FOCT 11125 nnn kBanudumkauumn x. 4. no FOCT 4461, unu ksanudukawlmu
Y. 4. a. no FOCT 4461, [ONONMHUTENbHO OYULLEHHAs MNEeperoHKo WIM WHbIM cnocobom u pasbaBfeH-
Has 1:1 n 1:10.

Kuncnota BnHHasa no FOCT 5817, pacTBop MaccoBoii KoHueHTpaummn 150 r/gm3.

Kucnota conaHas oc. 4. no NOCT 14261.

Cwmech knucnot: k 800 cm3Boapl fo6aBnstoT 300 cM3 consiHol kucnoTel U 100 cM3a30THOM KACNOThI.

Kucnota chtopucto-sogopogHasn no FOCT 10484.

AntoMuHuia no TOCT 11069 unv nopoLlok antoMuHneBblii no FTOCT 5494,

Kagmwii no FOCT 1467 unn TOCT 22860.

Kanwuii pocdpopHokucnbili no FOCT 4198. BbicylleHHbI Npu Temnepatype (105 + 2) GC B TeueHne 1 u.

Ko6anbT no MOCT 123.

MarHuii nepBuyHbIi no FOCT 804.

MapraHel, no FOCT 6008.

Mepgpb no MOCT 859.

HaTpwin kpeMHekucbld 9-BoaHbIN no [12].

Hatpwuit yrnekucnbiii no FOCT 83, pacTBop MaccoBoi KoHueHTpauun 200 r/gm3.

MopoLwuok xenesHblit mapku MKB-1 no FTOCT 9849 unu xene3o kap6boHUIbHOE OC. 4. no [13].

MopoLoK HUKeNneBbl KApOOHW/IbHBIA Tpynnbl «Y» nanm «0» no FOCT 9722 wunn Hukenb mapknm H-0 no
FOCT 849 c ycTaHOB/IEHHbLIMW MACCOBbIMU AONAMWN 3/IEMEHTOB.

CeneH TexHnyeckmini no MOCT 10298.

CTpoHuwnii azoTHOKMCAbIA no TOCT 2820.

donbra TaHTanosas no [14].

Xpom meTannuyeckuii no FOCT 5905.

LinHk no TOCT 3640.

PacTBop Hukensi MmaccoBoli KoHUeHTpaummn 200 r/gM3: HaBECKY HUKE/IEBOr0 MOPOLUKA MU HUKENst Maccol
100.00 r nomeLLaloT B cTakaH BMecTuMocTbio 1000 cm3, fobaBnstoT 50 cm3BoAbl 1 nopumsamu oT 5 4o 10 cm3
npunusatoT 400 cmM3a30THOI KMCNOThl. PacTBop BbinapmBaloT A0 o6bema oT 250 go 300 cM3 oxnaxgatoT, ne-
pPeBOAAT B MEPHYIO KONby BMecTUmMocTbio 500 cM3u onunBatoT 0 MeTkM BOAON. [Mpn ncnonb3oBaHumn HUKene-
BOr0 MOPOLLKa pacTBop hunbTPyoT Yepes ubTP cpesHel N0THOCTK, NpesBapuTeNbHO NPOMBbITbIA a30THON
KMcnoToi, pasbasneHHon 1:10.

PacTBop xenesa n KobanbTa MaccoBoi KoHUueHTpauun 1 r/am3: HaBecky xenesa maccoi 0,5000 r pac-
TBOPAIOT Npu HarpesaHun B 30 CM3CMeCK KUCNOT, KUMATAT OT 5 40 10 MUH. OX1axaatoT U NepeBofsaT B MEPHYIO
konby BmecTumocTbio 500 cm3. HaBecky kobanbTa Maccoit 0,5000 r pacTBOpSAOT Npu HarpeBaHun B 25 cM3
a30THON KNCNOTbI, pa3basneHHo 1:1, pacTBOP OX/IaXAAI0T, NEPEBOAAT B TY Xe MepHYo Konby 1 fonnBaloT 40
MeTKU BOJOW.

PacTBop mapraHua v Meau MaccoBOW KOHUeHTpauuu 1 r/gmM3 1 MarHus MaccOBOW KOHUeHTpauuu
0.1 r/gm3 HaBecku MapraHua u megu maccoii no 0,5000 r n marHust maccoii 0,1000 r oTAEeIbHO PacTBOPSAIOT Npu
HarpeBaHun B 25 cM3a30THOI KMCNOTbI, pa3baBneHHoi 1:1. kunaTaT oT 540 10 MUH, oxnaxaatoT, Kaxablii pac-
TBOP NepeBoAAT B MepHble Konbbl BMecTUMOCTbio 100 cmM3 v foNvnBaloT A0 MeTKu BOAON. B mepHyto konby
BMecTMMOCTb0 100 cm3o0T6mpatoT no 20 cM3 NoNyYeHHbIX pacTBOPOB MapraHua n megu n 10 cm3 pacTBopa
MarHvsi U 4oMBaloT L0 METKW BOLOW.
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PacTBop afloM1HNS MacCoBOM KOHUEeHTpaummn 1 r/aM5 HaBeCcKy a/TloMUHUS UV aTlOMUHUEBOTO NOPOLLIKA
maccoli 0.4000 r pacTBOpAKT Npy HarpeBaHun B 25 cM3 COJSIHOW KMCNOThI, pa3baBneHHoi 1:1, nepeBogAT B
MEpPHYH K016y BMecTuMocTbio 100 cm3u A0NMBatOT 0 METKM BOAON. B MepHyto konby BMecTumocTbio 100 cm3
oTbupaloT 25 cM3 NoNyYeHHOro pacTeopa v JONNBalT 40 METKM BOLOMN.

PacTBop kagmusa 1 LMHKa MaccoBoi KoHueHTpauuu 0.02 r/am3 1 chocdopa MaccoBOi KOHLEHTpauum
0.04 r/gm3: HaBeckM kagMus U LuHKa maccoi no 0.1000 r oTAeNbHO pacTBOPSAIT Mpy HarpeBaHuu B 25 cm3
a30THOI KUCNOTbI, pa3baBneHHol 1:1. oxnaxAaroT, Kaxiblli pacTBOp NepeBoAAT B MePHbIE KONObl BMECTUMOC-
Tbto 500 cM3 1 foNMBatOT 0 MeTKM Bofol. HaBecky chochopHokucioro kanmsa maccoii 0.4393 r pacTBopsitoT B
BOJeE, pacTBOp NepeBoAAT B MEPHYIO k0N16y BMeCTUMOCTbI0 500 cM3un fonunBatoT 40 METKM BOAOW. B mepHyio
konby BMectumocTbio 100 cm3 oTbmpatoT no 10 cm3 NonyyYeHHbIX PacTBOPOB KaamMus M LuHka un 20 cm3
pacTtBopa ¢hocopa v 40NUBAKT A0 METKM BOAOM.

PacTtBop kpemHuMsa MaccoBoli KoHLeHTpaumm 0.5 r/gm3; HaBeCKy KPEMHEKMC/IOTO HaTpusi Maccoit 2.5297 r
pacTBopsoT B 50 cM3 pacTBopa Yrekucioro HaTpusi, pacTeop NepeBoAnT B MEPHY K016y BMECTUMOCTbIO
500 cmM3u foNunBalT A0 METKU BOAOW.

PacTBOp ceneHa, CTPOHLMA 1 XpOMa MaccoBO KoHueHTpaumu 0.04 r/gM3: HaBecKy ceneHa BbICOKOW Ync-
TOTbl Maccoli 0,2000 r pacTBOPSAOT B a30THOW KAC/IOTE, pacTBOP NEPeBOAAT B KONOy BMecTumocTbto 500 cm3n
[oNnBaloT A0 MEeTKV BOAOM. HaBecky a30THOKMCNOro CTPOHLUSt maccoit 0.2410 r pacTBOPAIOT B BOAE, COAepxka-
et 0.5 cM3 a30THOW KUCNOTbI, pacTBOp NEPEBOAAT B MEPHYI konby BMecTuMocTbio 250 cM3u AonuBatoT A0
MeTkv Befoil. HaBecky xpoma maccoii 0,2000 r pacTBOpSOT B CONSAHOW kucnoTe, pasbasneHHoii 1:1. pacTeop
nepeBoasT B konby BMecTuMocTbio 500 cM3 1 foNMBaKOT 40 METKM BOAOK. B MepPHY KOGy BMECTUMOCTbLHO
100 cm3oT6MpatoT 10 cM3pacTBOPOB Ce/eHa, CTPOHLMSA U XpoOMa U fONIMBAKT 4,0 METKU BOAONA.

PacTBop TaHTana mMaccoBOi KoHueHTpauun 0.04 r/am3. HaBecKky MeTa/l/IMYecKoro TaHTasa Maccoi
0.1000 r pacTBOpPSAHOT B NIATUHOBOW UM (DTOPONIACTOBO Yallke B 5 cM3(TOPMCTOBOAOPOAHON KUCNOTLI, MO
Kannsm Jo6aBnas a3oTHY0 KMCOTY A0 NOMHOTO pacTBOpeHUs HaBecku. PacTteBop HarpesatoT ¢ 10 cm3a30THol
KMCNOTbI 4,0 yAaneHus n3bbiTka NoHa diTopa, oxNaxaatoT 1 pa3basnsaoT Ao o6bema 250 cmM3pacTBOPOM BUH-
HOWi KNCNOTbI MaccoBol KoOHLeHTpaumu 150 r/am3. B mepHyto konby BmecTumocTbio 100 cm3oT6upatoT 10 cm3
nosly4eHHOro pacTeopa TaHTana v 4ONUBatoT 40 MeTKN BOLON.

[na NpuroToBneHnNa pacTBOPOB M3BECTHbIX MACCOBbIX KOHLLEHTpaLuii 3/1eMEHTOB A0NycKaeTca UCMosb-
30BaThb OKCU/AbI UM COMN CTAbUIbHOIO COCTaBa, a Take rocyapCTBeHHble CTaHfapTHbIe 06pasLbl pacTBOpOB
MeTas1/0B.

PacTBOpbI M3BECTHbIX KOHLEHTPaLWi 3/1eMEHTOB XPaHAT B NO/IMATUNEHOBOV NocyAe. Y C/IoBUA XpaHeHUs
1 UCMNO/Mb30BaHNA pacTBoOpoB — B COOTBETCTBUM ¢ TOCT 4212.

6.3 TllogrotoBka K aHanunsy

6.3.1 TpuroToBneHue rpagynpoBOYHbIX PACTBOPOB

[na npurotoBneHns rpagyvpoBOYHbIX PacTBOpPoB 1—11. pekoMeHAyeMblli COCTaB KOTOPbIX MPUBEAEH B
Tabnuue 3, B MepHble konbbl BMeCTMOCTbio 100 cmM30T6MpaloT pacyeTHble 06BbEMbI PACTBOPOB C M3BECTHON
KOHLeHTpaLuuei 3NeMeHTOB 1 A0/MBAIOT A0 METKM BOAOW. Mpy HEO6XOAMMOCTU BHOCST NOMNpaBk/M HA Macco-
BYH [0/110 3/1EMEHTOB B KApOOHWU/IbHOM HUKENIEBOM MOPOLUKE WU HUKENE, UCNOJb30BaHHbIX A1 NPUroToBJIe-
HWA pacTBopa HUKens. 'pagympoBOYHbIE PACTBOPBI XPAHAT B NOCYAE U3 MOIMITUIEHA U UCNONb3YIOT B TeYeHne
He 6osiee Tpex MecsLEes.

Ta6nunua 33— CocTaB rpagympoBOYHbIX PacTBOPOB
B munnurpammax Ha Ky6uueckuii geymmeTp

MaccoBas KOHLEeHTpaLuMs anemMeHTa B rpajlyMpOBOUHbIX pacTBopax

OnemeHT

1 2 3 4 5 B 7 8 9 10 n
ANOMUHNIA — 1 5 25 50 — 0.1 0.5 5 50 100
Xeneso - 5 10 50 100 — 0.2 1 10 100 200
Kagmwii - 0,1 0.4 1 5 — 1 1 1 1 1
Ko6anbT — 5 10 50 100 — 0.1 1 10 100 200
KpemHuii — 1 5 10 20 — 0.25 0.5 2.5 25 50
Marxuii - 0.5 1 5 10 — 0.05 0.25 25 5 10
MapraHey, — 1 5 25 50 - 0.1 0.5 5 50 100
Meab - 1 5 25 50 — 0.1 0.5 5 50 100
CeneH — 0.1 0.4 1 5 — 1 1 1 1 1
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OkoHuaHue Tabnunubl 3
B Mmunnurpammax Ha Kybuyeckuii geummeTp

MaccoBasi KOHLEHTPaUus afeMeHTa B rpafyMpoBOYHbIX pacTBopax

SnemeHT
1 2 3 4 S 6 7 8 9 10 n
CTpoHUMit - 0.1 0.4 1 5 — 1 1 1 1 1
TaHTan - 0.4 0.8 2 10 — 2 2 2 2 2
®ocdop - 0.4 0.8 2 10 —_ 2 2 2 2 2
Xpom - 0.1 0.4 1 5 — 1 1 1 1 1
LinHK — 0.1 0.4 1 5 — 1 1 1 1 1

MaccoBsas KOHLUeHTpaLusi HUKeNs B rpagynpoBoYHbIX pactBopax 1—5 coctasnset 50 r/am3, B rpagyvpo-
BOYHbIX pacTBopax 6— 11— 10 r/gm3.

6.3.2 TlpurotoBneHue pacTBopoB Npob

HaBecky npobbl Maccoin 5.000 r nomellaloT B cTakaH BMecTumocTbio 250 nnm 400 cm3, pacTBOpAOT B
100 cm3cmecu KucnoT, obasnsas cmeck nopumsamu ot 5 o 10 cm3, pacTsop BbinapusatoT 4,0 o6bema ot 25 A0
30 cm3 nepeBOASAT B MEPHYIO KO/IGY BMecTUMOCTbio 100 cmM3u AonuBaloT 40 MEeTKM BoAoA. [onyyYeHHblin nep-
BUYHBI pacTBOp NPo6bl NCNOMBL3YIOT 417 ONpeAeneHns kaamus, umHka, pocdopa, ceneHa, CTpoHUMS, TaHTa-
na 1 xpoma.

B mepHyto konby BMecTuMocTbio 100 cm30T6MpatoT 20 cM3NepBUYHOrO pacTBopa Npobbl U A0IMBAOT 40
MeTK1 BOAOW. Pa3basfieHHbI pacTBOP NPO6bLI UCNONL3YIOT 418 onpegenerHns kobanbTa, Xenesa, Meaun, map-
raHua. KpemHus, aloMUHUA U MarHus.

6.4 lMpoBepgeHune aHanusa

MoAroToBKy CNeKTpoMeTpa K BbIMOSIHEHWIO N3MEPEHWI MPOBOAAT B COOTBETCTBUM C MHCTPYKLMEN NO 3KC-
nayataummn n o6CnyXxusBaHunio cnekTpomeTpa. MapameTpbl CNeKTpPOMeTpa U pacxoj aproHa ycTaHaBmBatT B
npegenax, obecneymBarLLX MakCMasbHY0 YyBCTBUTENbHOCTb ONpeAe/IeHNss MacCcoBbIX A0/1e 3/1IEMEHTOB.

PekomeHzyemble ANMHbI BOMIH aHaIUTUYECKUX NNHUIA 1 Anana3oHbl onpefenseMbiX MaccoBbIX Aonei
npusefeHbl B Tabnuue 4.

Ta6nunuya 4 — PekoMeHAyeMble ANIUHbI BOMH aHANMNTUUECKUX NMHWUA 1 AMana3oHbl onpegensieMbiX MacCcoBbIX
poneii anemMeHToB

[lnana3oH onpeaensemMbiX MaccoBbIX

Onpepgensiemblii anemeHT [invHa BOMHbI aHA/TUTUHECKOW NTMHWN, HM noneii. %
AntoMuHniA 396.15 0.0005—0.3
308.22 0.0005—0.3
Xeneso 259.94 0.001—1.0
238,20 0.001—1.0
239.56 0.001—1.0
Kagmuii 214.44 0.0002—0.005
Kob6anbT 238.89 0.0005—1,0
237.86 0.0005— 1.0
345.35 0.001—1.0
KpemHunii 251.61 0.001—0.3
MarHuii 279,55 0.0005—0.01
280,27 0.0005—0.01
MapraHel, 257.61 0.0002—0.3
259.37 0.0002—0.3
293.31 0.0002—0.3
Meab 324.75 0.0005—0.3
327.40 0.001—0.3
CeneH 196.090 0.0001—0.005
CTpoHuuii 407.771 0.0001—0.001
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OkoHuaHue Tabnuuybl 4

AvnanasoH onpefenseMblX MaccoBblX

Onpepensiemblit anemMeHT ANuHa BONMHbI aHANUTUYECKON NUHUU, HM i’
ponen.%
TaHTan 263.558 0.0001—0.001
docthop 178.29 0.001—0.01
213.62 0.001—0.01
214.91 0.001—0.01
Xpom 283.563 0.0001—0.001
267.716 0.0001—0.001
LLnHK 206.20 0.0003—0.01

[JonyckaeTcsa ucnonb3osaTb Apyrue aHaiMTUYecKne NMHUK, ecnv oHy obecneumnsaloT onpegeneHne mac-
COBbIX [l0/1eli 31eMeHTOoB B TpebyeMOM Jnana3oHe C Heonpefe/leHHOCTbIo, He npeBblllatoLlell yCTaHOB/eH-
HYI0 HacTOALWMUM CTaHAapToOM.

Mpn paboTe Ha MOHOXpPOMATOPE MPOBEPSAIOT NOMIOXEHNE aHASIMTUYECKUX NINHWA, NCNONb3YySA rpagynpo-
BOUYHbIA pacTBop 5 nnu 10.

"pagynpoBOYHbIE 3aBUCMMOCTU /1A KaAMus, LUMHKa, hocdopa, ceneHa, CTPOHUMA, TaHTasla 1 Xpoma Ha-
XOAAT, NCNONb3ysA rpafynpoBoYHbIe pacTBopbl 1—5, a Ana kobanbTa, Xxenesa, MapraHua, Megun, Maraus, anto-
MUHUA Y KpEMHUA — TPafynpoBOYHble pacTBopbl 6—11.

[na Kaxporo rpafympoBOYHOrO pacTBOpa BbIMOMHAKT He MeHee NATW napannenbHbIX U3MepPeHuit UH-
TEHCUBHOCTEN aHa/IMTUYECKUX NIMHWIA onpefensiemMblX 3/1eMeHTOB. Mo BblYNC/IEHHbIM cpeaHeapudmeTnyec-
KM 3HAYEeHUAM UHTEHCUBHOCTU 1 COOTBETCTBYIOLLMM M MacCOBbIM KOHLEHTpaLmaM 3/1IEMEHTOB ONpeaensaoT
napameTpbl rpafynpoBOYHbIX rparKoB, KOTOpble BBOAAT B NaMsATb KOMMbIOTEpPA Ha CTaAUKN CO3[aHNA aHanu-
TUYECKOI nporpammbl.

Mepes HayaoM M3MepeHUii n Yepes Kaxble ABa Yaca paboTbl npubopa NPOBOASAT KOPPEKTMPOBKY rpa-
OYVNPOBOYHbIX rpadnKoB Mo ABYM rpagyvpoBOYHbIM pacTBopam 21 5 unmn 7 n 11

[na kaxporo pacteopa npo6bl BbINOAHAIT TPY napassiefibHbIX U3MEePeHUss MHTEHCUBHOCTN aHanTu-
YeCKUX JIMHWIA onpefensieMblX 3/1EMEHTOB.

6.5 O6paboTka n ochopmneHne pesynbTaToB

MaccoBble 0N onpegensembiX 3N1eMEHTOB B Npobe 1 nx cpegHeapndmMeTnyeckme 3HaUeHNs cUnTbiBa-
I0T C 9KpaHa MOHWUTOpPA WU NIeHTbI NeyaTalowero ycTpoicTea.

YueT maccbl HaBecku, pasbas/ieHns pacTBOPOB NPO6 1 APYrux NepeMeHHbIX napaMeTpoB NMPOBOAAT aB-
TOMaTMYecku Ha CTaguv BBEAEHNS aHanMTUYecKkoi nporpamMmmbl B KOMNbIOTEP.

MpoBepKy NpuemMaemMocT pe3ynbTaToB aHannsa B YC/I0BUSIX NOBTOPSAEMOCTM NPOBOAAT NyTEM CpaBHe-
HMA pacxoxeHus pesynbTaToB ABYX NapanfesnbHblX onpegeneHunii ¢ npeaenom noBTOPSAEMOCTU I. NpuBe-
JeHHbIM B Tabnuue 5. PesynbTaTtbl napanfienbHblX OnNpeAeneHnin nNpu3HalT npuemMaeMbiMM U M0 HUM
BbIYMCNAOT pesynbTaT aHannsa Kak cpegHeapumeTnyeckoe 3HayeHne pesyibTaTos napassiesnbHbiX onpe-
JeneHunii. ecnm BbinonHaeTcs ycnoBne Xmax-X min < r, r=2,77 n, Ans ypoBHSA BeposaTHocTu 95 %, roe
n, — cpefHekBagpaTuyeckoe OTK/IOHEHNE pe3y/ibTaToB napasisieflbHbiX onpefeneHnii, Noy4eHHbIX B yC0-
BUAX MOBTOPSEMOCTMU.

Mpu pacxoxaeHnn pesynbTaToB fByX nNapassiefibHblX onpeAeneHunin 6onee gonyckaemoro npegena no-
BTOPSEMOCTM aHann3 NoBTOPSIOT, MONYYMB elle ABa pe3ynbTara napasnnenbHbix onpegeneHuin. Ecnv npun atom
AnanasoH (XTax - XTl1) pe3ynbTatoB YeTbipex onpefeneHunii paBeH UM MeHbLle N0 3HAYEHWI0 KPUTUYECKOro
AnanasoHa CROES (4) ona ypoBHA BepoATHOCTU 95 % npw N = 4. TO B KAYeCTBE OKOHYATE/IbHOro pesynbTara
[O/MKHO hrKeupoBaTtbes cpefHeapudmeTmyeckoe 3HayeHne pesyibTaToB YeTbipex onpegeneHuii.

3HaueHve kpuTuyeckoro gnanasoxa C/?035 (4) AN YeTbipex napanienbHbiX onpejeneHunii paccynTbiBa-
toT no popmyne CROG (4) = 3.6 af, roe ar— cpegHekBagpaTnyeckoe OTKNIOHEHME pe3ynbTaTtoB napasnsiesib-
HbIX OnpefeneHunii, NoslyYeHHbIX B YC/I0BUAX NMOBTOPSEMOCTU.

Ecnu gnanasoH YeTblipex U3mepeHunii 60MbLue KpUTUYECKOro AnanasoHa Ans n = 4. To nocTynawT cneay-
0L MM 06pa3oM, BbISICHAIOT MPUYUHBI NPEBbLILLEHNS KPUTUYECKOTO Ananas3oHa 1 NoBTOPSAT aHans3 Ha npobax,
NolyYeHHbIX Npy NOBTOPHOM O0T6Ope npob. [lonyckaeTca B KayeCcTBe OKOHYaTe/IbHOro pesynbrata ukcupo-
BaTb MeAuaHy pe3ynbTaTtoB YeTbipex onpeaeneHuii
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PesynbTar aHanu3a B flOKyMeHTax, npegycMmaTpuBaloLLmx ero Ucnosib3osaHne, npeAcTasnaioT B suge X
mnm X £ U (Xi. 4) npu k = 2 (P = 0.95). B cnyyae npegcrasneHns pesynbrara aHaansa B Buge X ykasbiBatoT
CCbI/IKY Ha JOKYMEHT, yCTaHaBNNBAIOLLMIA 3HaUYEeHWe paclupeHHol HeonpeaeneHHOCTH (FrpaHnLbl NorpeLlHoc-
TV) pe3ynbLTaToB aHam3a.

3HayeHnsa pacluMpeHHOW HeonpeneneHHoCTH pe3ynbTaToB aHanu3a U npusegeHbl B Tabnuue 5.

6.6 KOHTpO/b TOYHOCTW aHanunsa

KOHTpO/Ib TOYHOCTU aHa/n3a ocylecTBnAwT B cootBeTcTBUM ¢ TOCT 25086 He pexe o4HOro pasa B
kBapTan. MepnoaMyHOCTL OnepaTMBHOrO KOHTPO/IA TOYHOCTM aHanu3a, a Takke npouenypbl KOHTpOnsa cTa-
6UNBHOCTY pe3ynbTaToB aHa/m3a pernameHTUpyoT B OKYyMeHTax naboparopuu. B kavyecTse Hopmatusa npu
KOHTpOMe TOYHOCTU WCMOMb3YIT 3HAYEeHWA pacluMpeHHOn HeonpegeneHHocTn metofga aHanusa U no (11],
npvBefeHHble B Tabauue 5.

HopmaTtuBbl KOHTPONA NPELU3NOHHOCTU — Mpesen NOBTOPSAEMOCTU T 1 Npeaen Bocnpomssogumoct R
[ABYX pe3ynbTaToB U HOPMAaTUB KOHTPOJIA TOYHOCTU — PacLUMPEHHON HeonpegeneHHoctn U npusefeHbl B
Tabnuue 5.

Ta6nuua 5— HopmaTuBbl KOHTPOASA NPELU3NOHHOCTM (MOBTOPAEMOCTU W BOCNPOU3BOAMMOCTU) U HOPMATUB
KOHTPONA TOYHOCTU (pPacWMpPEeHHOl HeonpeaeneHHOCTN) Npu 4OBEpPUTENbHON BepoATHoCcTM P - 0.95
B npoueHTax

o PacwmpeHHasn
Onpegensiemblii Mpepen Mpegen
anemeHT Maccosast 4o nostopsiemocTty / BOCnpoussoAnmoe;* R HeOI‘IpS,lEIfI:ezH)HOCTb
ANOMUHNIA 0.0005 0.0002 0.0003 0.0002
0.0010 0.0005 0.0006 0.0004
0.0020 0.0007 0.0009 0.0006
0.0050 0.0015 0.0019 0.0014
0.010 0.003 0.004 0.003
0.020 0.005 0.006 0.004
0.050 0.012 0.015 0.011
0.10 0.02 0.03 0.02
0.30 0.06 0.08 0.06
Xeneso 0.0010 0.0004 0.0005 0.0004
0.0030 0.0009 0.0012 0.0008
0.0050 0.0015 0.0019 0.0014
0.010 0.003 0,004 0.003
0.030 0.007 0.009 0.006
0.100 0.018 0.022 0.016
0.20 0.03 0.03 0.02
0.50 0.06 0.07 0.05
1.00 0.11 0.14 0.10
Kagmuii 0.00020 0.00008 0.00010 0.00007
0.0005 0.0003 0.0003 0.0002
0.0010 0.0004 0.0005 0.0004
0.0020 0.0006 0.0007 0.0005
0.0050 0.0014 0.0017 0.0012
Ko6anbT 0.0005 0.0001 0.0002 0.0001
0.0010 0.0003 0.0004 0.0003
0.0020 0.0005 0.0006 0.0004
0.0050 0.0009 0.0011 0.0008
0.0100 0.0019 0,0024 0.0017
0.020 0.004 0.006 0.004
0.050 0.006 0.007 0.005
0.100 0.010 0.012 0.008
0.200 0.018 0.023 0.016
0.50 0.04 0.05 0.04

1.00 0.06 0.07 0.05
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MpoaomxeHne Tabnunybl 5
B npoueHTax

Onpegensemblii Maccosas aons Mpegen Mpepen Hesr?gs:qvgeeHHHHa:CTb
anemMeHT NoBTOPSAEMOCTH T BOCNPOMN3BOAMMOCTU R Uke2)
KpemHnii 0.0010 0.0006 0.0007 0.0005
0.005 0.001 0.002 0.001
0.010 0.003 0.004 0.003
0.030 0.007 0.009 0.006
0.050 0.011 0.014 0.010
0,10 0.02 0.03 0.02
0.30 0.07 0.09 0.06
MarHwui 0.0005 0.0002 0.0003 0.0002
0.0010 0.0004 0.0006 0.0004
0.0020 0.0008 0.0011 0.0007
0.0050 0.0014 0,0017 0.0012
0.010 0.003 0.003 0.002
MapraHey, 0.00020 0.00007 0.00009 0.00006
0.0005 0.0001 0.0002 0.0001
0.0010 0,0003 0.0004 0.0003
0.0050 0.0009 0,0011 0.0008
0.0100 0.0019 0.0024 0.0017
0.030 0.004 0.005 0.004
0.0T0 0.007 0.009 0.006
0.100 0.010 0.012 0.008
0.30 0.02 0.03 0.02
Meab 0.0005 0.0001 0.0002 0.0001
0.0010 0.0003 0.0004 0.0003
0.0020 0.0006 0.0007 0.0005
0.0050 0.0011 0.0014 0.0010
0.010 0.002 0.003 0.002
0.020 0.004 0.005 0.004
0.030 0.006 0.007 0.005
0.050 0.008 0.010 0.007
0.080 0.011 0.014 0.010
0.100 0.015 0.019 0.014
0.30 0.04 0.05 0.04
CeneH 0.00010 0.00004 0.00006 0.00005
0.00030 0.00012 0.00017 0.00015
0.00050 0.00022 0.00030 0.00025
0.00100 0.00039 0.00055 0.00044
0.00300 0.00095 0.00133 0.00110
0.00500 0.00150 0.00210 0.00180
CTpoHuuii 0.00010 0.00005 0.00007 0.00006
0.00030 0.00015 0.00025 0.00020
0.00050 0.00025 0,00035 0.00030
0.00070 0.00040 0.00056 0.00046
0.00100 0.00050 0.00070 0.00060
TaHTan 0.00010 0.00005 0.00007 0.00006
0.00030 0.00015 0.00025 0.00020
0.00050 0.00025 0.00035 0.00030
0.00080 0.00040 0.00056 0.00046
0.00100 0.00050 0.00070 0.00060
docdop 0.0010 0.0004 0.0005 0.0004
0.0020 0.0008 0.0010 0,0007
0.0030 0.0011 0.0014 0,0010
0.0050 0.0015 0.0018 0.0013
0.010 0.003 0.004 0.003
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OkoH4aHue Tabnuubl 5
8 npoueHTax

- PaclumpeHHas
Onpegensiemblii Mpepen Mpegen
Maccosas fons HeonpeeneHHoCcTb
3N1eMeHT noBTOPAEMOCTY I BOCnponssoanMocTy R UK » 2)
Xpom 0.00010 0.00005 0.00007 0.00005
0.00030 0.00007 0.00010 0.00007
0.00050 0.00010 0.00014 0.00010
0.00070 0.00020 0.00030 0.00020
0.00100 0.00025 0.00040 0.00025
LinHK 0.0003 0.0001 0.0002 0.0001
0.0005 0.0002 0.0003 0.0002
0.0010 0.0004 0.0005 0.0004
0.0020 0.0006 0.0009 0.0006
0.0030 0.0008 0.0010 0.0007
0.010 0.002 0.003 0.002

Lns NnpoMexyToUHbIX 3HaYEeHWI1 MacCOBbIX A0/1ei 3N1eMEHTOB pacyeT 3HadyeHuii r. RuU npoBoaaT meTo-
AOM NINHENHO NHTepnonaaumu.
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MpunoxeHne A
(pekomeHpyemoe)

MeToAauka NpUroToBEHNs CTaHAapTHbIX 06pa3LoB ANS rPajyupoBKM

CTtaHAapTHble o6pasubl ANS rpagynMpoBKU NpeAcTaBiAloT cO60i 3MeNbYeHHbIi OKCUA HUKeNS C BBEAEHHbIMU f0-
6aBkamMu onpegensemMblx 3nemeHToB. CocTaB cTaH4apTHbIX 06pa3LoB pa3pabaTbiBaloT C y4eTOM MacCcoBbIX foNel ane-
MEHTOB B aHasu3upyemblx NpoAykTax. MeTponoruyeckme xapakTepucTuku cTaHfapTHbiX 06pa3loB ycTaHaBnWBalwT B
cooTBeTCcTBUMN € Tpe6oBaHuamu FOCT 8.315. CTaHgapTHbIe 06pa3ubl MOryT NPUMEHATLCS B kKayecTBe 06pasyos gna rpa-
AYWUPOBKMN NMPY COOTHOLWEHNN NOTPEWHOCTN aTTeCTOBAHHOIO 3HAaYeHUA CTaH4apTHbIX 06pa3yoB 1 NOrPeLHOCTN MeTOANKN
(meTopa)usmepeHunii He 6onee 1:3.

A.1 CpepacTtBa naMepeHuii, BcnomoraTenbHble ycTpolicTBa, MaTepuanbl, peakTuBbl, pacTBOpbl

Becbl nabopaTopHble cneunanbHOro UAnM BbICOKOrO knacca TOYHOCTU no6oro tuna no FOCT 24104.

Meub mychenbHas nw6oro Tuna c TepmoperynatTopom, obecneynsarwan HarpesaHue o temnepatypbl 850 °C.

Yawu BbinapuTenbHbie U3 kBapueBoro ctekna no FOCT 19908 unu cteknoyrnepoga no (7).

CTynka c NecTMKOM aratosas Wau AWMOBAs.

Boga gnctunnuposaHHasa no FOCT 6709, 4ONOMHATENBHO OYNLLEHHASA NEPEroHKO NAN UHbIM CNOCO6OM.

Kucnota azotHas oc. 4. no FOCT 11125 nnu keanudukaumm x. 4. n4y. 4. a. no FOCT 4461. 4ONONHUTENbHO OYNLLEH-
Hasi NEPEroHKOW UAN UHbIM cnoco6oM u paszbaBneHHas 1.1 un 1:2.

Kucnota cepHas no FOCT 4204. pa36aBneHHas 1:2.

Kucnorta BuHHas no NOCT 5817.

Kucnota conaHaa no FOCT 3118. pas6asneHHas 1:1.

CnupT 3TWNOBLI pekTUUKOBaAHHbIN TexHuvecknih no FOCT 18300 mnu cnUPT ITUNOBLIA TEXHUYECKUA no
FOCT 17299. 4ONONHUTENBHO OUYNLLEHHbI NEPErOHKOW WA UHBIM CNOCOGOM.

Bop no J15J.

BucmyTt no FOCT 10928.

Fannuit no TOCT 12797.

Kagmuii no FOCT 1467 unn TOCT 22860.

Kanbuunii yrnekucnolidi no FOCT 4530.

Kucnota dptopucto-sogopogHasa no FOCT 10484.

Ko6anbT no FOCT 123.

KpemHuuii (IV) okcna no FTOCT 9428. nsMesibUeHHbI ¥ NPOCESHHbLI Yepe3 cUTO ¢ pasMepom syeek 0,074 mMM. unu
TeTPasaTUNOBbI 3PP KPEMHUEBOW KNCNOThI, pacTBOP B 3TUNOBOM CnupTe.

MarHuii nepsuyHblii no FTOCT 804.

MapraHey no FOCT 6008.

Mepb katogHas no FOCT 859.

Mblwbsak no (16].

Myapa antomuHuesas no FOCT 5494.

Mopowok xenesHbliii Mapkn MXB-1 no TOCT 9849 nnu xenes3o kapb6oHunbHOe oc. 4. no (13).

MopoLwoK HUKeNeBbl KAPOGOHWUIBHbBIA rpynnbl «Y» nan «0» no FTOCT 9722 wnu Hukenb mapkn H-0 no TOCT 849 ¢
YyCTAHOB/IEHHbIMU MACCOBbIMU JONAMU ONpeAenieMblX 3/IEMEHTOB.

Onoso no NOCT 860 nnu nopoLw ok osoBa.

CsuHey no NOCT 3778 unu NOCT 22861.

Cenex no FOCT 10298.

Cepebpo no NOCT 6836.

CTtpoHuuii no FOCT 2820.

Cypbma no FOCT 1089.

Tannwii no FOCT 18337.

donbra TaHtanosas no (14].

Tennyp no FOCT 17614.

docgop kpacHblii no TOCT 8655 unu kanuii hocdopHokucnblii no FTOCT 4198. BbicylWeHHbI Npyu Temnepatype
(105 £2) ‘C B TeueHune 1u.

Xpom no FOCT 5905.

LinHk no FOCT 3640.

[na npuroToBNeHNWA pPacTBOPOB BBOAWMbLIX 3/1€MEHTOB AONycKaeTCA WCNONb30BaTb OKCUAbLI UAN a30THOKUC/bIE
conun cTabnNbHOTO coCTaBa, a Takxe rocygapcTBeHHble cTaH4apTHble o6pasLbl pacTBOPOB METasNoB.
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A.2 N3roToBneHne matepuana ctaHgapTHbIX 06pa3yos

[nA npuroToBneHUs pactsopa OCHOBbI CTaHAapPTHbIX 06pa3L0B HABECKY HUKEIeBOro NOpoLWKa UAN HUKeNa pacyeT-
HOW Macchl pacTBOPAKT NPU HarpesaHUy B a30THON kucnote, pazbaBneHHol 1:1.

HaBeckn pacyeTHbIX Macc xenesa, kobanbta, Meaun, MarHusa, MapraHua, alloMUHWEBOTo NopoLwka, LuHka, CBUHLA,
BUCMYTa, Kagmusa, cepebpa, Tannus, docdopa, rannma m yrnekucnoro KanbLua pacTBOpSAOT NpU HarpeBaHWn B a3oTHOM
Kucnote, pasbassieHHo 1:1. CypbMy pacTBOPAKT B NPUCYTCTBUN BUHHON KUCNOTbI NPU COOTHOLWEHUN MACC CYPbMbl U BUH-
HOW kncnoTbl 1:5. BOp. MbilWbAK, CENEH U TeNyp pacTBOPSAIOT a ropsveil a3oTHOI kucnoTe. ocPOPHOKUCABIN Kanuii pac-
TBOPAT B BoAe. XpPOM PacTBOPAKT B CONAHON Kucnote, pasbasBneHHoi 1:1.c nocnepytouw,eii MHOrOKpaTHON OTFOHKOA
MOoHa xJiopa ropsiyeil a3oTHOW KMCNOTOW. A30THOKUC/bIN CTPOHLMIF pacTBOPSAIOT B @a30THO kncnoTe, pazbaBneHHolt 1:2.

PacTBOpbl NepeBOAAT B MepHble KONGbl M A0NNBAKT A0 METKM @a30THOM KUCNOTON, pasz6aBneHHoi 1:2. Cpokn xpaHe-
HWS PacTBOPOB M3BECTHOI KOHUeHTpauun — no TOCT 4212.

ON10BO pacTBOPAIOT B CEPHON KNC/OTE, pacTBOP NEPEBOAAT B MEPHYI0 KON6GYy N 4ONNBAIOT 40 METKU CEepPHOW KUCo-
TOli. pa3baBneHHol 1:2.

Mopowok 0/10Ba pacTBOPSAT B a30THON kncnoTe, pa3baBneHHol 1.2. Ha neAsiHON 6aHe Npu nepemellBaHUK, pac-
TBOP UCNONbL3YIOT B TeyeHue 1 4.

TaHTan pacTBOpPSAT B CMeCH a3oTHON M (PTOPNCTO-BOAOPOJHOW KUCAOT C Nocneayolueil MHOTOKpaTHOW OTTrOHKO
noHa rtopa ropsiueii a30THOU KMCNOTOM.

MonyyeHHbIVi pacTBOp OXNaxAawT, NepeBoAAT B MEPHYIO KONGY U 4ONNBAIOT 40 METKA PACTBOPOM BUHHOW KUCNOTbI
mMaccoBOll KOHUeHTpauun 0.15 r/cm*. PacTBop TaHTana XpaHAT B N1acTUKOBOW nocyge.

PacyeTHble 06beMbl paCTBOPOB C U3BECTHbIM COAEpPXaHNEeM 3/1eMEeHTOB BBOAAT B PpacTBOP HUKENS W nepemellnsa-
10T. Tpn HE06X0AMMOCTH YUNTLIBAKOT MaccoBblie 40NN NpUMeceii B MeTasnie, UCNosib3yeMoM A8 NPUroTOBIEHUS pacTBO-
pa Hukens.

Mocne aToro BBOAAT KPEMHUIA B BUJe BOAHOV B3BECU OKCUAA KDEMHUA UK pacTBopa TeTpaaTUA0BOro adupa Kpem-
HWeBOW KMCNOTbl B 3TU/IOBOM CMWPTE, pacTBOP UCNOMb3YOT B TeueHne 1u.

MonyuyeHHble pacTBOpPbLI BbiNapuBalT [0 Cyxux coneill U npokanusalT B MydenbHOW neun npu Temnepatype
(825 +25) *C. NpokaneHHyl0 CMeCb OKCUAOB OXNaxAalT, U3MenbyaT 40 NONYyYEHUS NOpoLKa B CTYNKe WA APYTMM Me-
TOAOM. UCK/TIOYAKLW UM 3arpsa3HeHne MaTepuana cTaHaapTHbiX 06pa3yoB. MaTtepuan ycpejHs0T nepeMellnBaHnemM n uc-
noNbL3yT 4NA onpejeneHns MeTponorniecknx xapakTepucTuk.

MaTtepuan cTaHAapTHbIX 06pa3L0B XpaHAT B NIOTHO 3aKPbITbiX 6aHKax Wnu Glokcax B YCNOBUAX, UCKOYAOLWUX ero
3arpssHeHne n yBnaxHeHue.
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MpunoxeHne b
(pekomeHpyemoe)

MopsifA0K NPOBEPKM NPUTOLHOCTU Pe3yNbTaToB U3MepeHUl UHTEHCUBHOCTW aHaIMTUYECKNX UHNIA
3/IEMEHTOB MPU BbIYNC/IEHUMN pe3yfbTaTa eAUHUYHbIX ONpeseneHunii

Mo Tpem 3HaYeHWAM Pa3HOCTU MOYEPHEeHWUV (UM UHTEHCUBHOCTU) aHaNIMTUYECKUX CMeKTpanbHbIX INHUIA HaxoAaT
MaccoBble A0/ OnpefeNiieMbiX 3/1€MEHTOB M0 rPajyMpoBOYHOMY rpachuky. MPUroAHBIMU CHUTAIOTCA TPU UIMEPEHUS, ANst
KOTOPbIX BbINOMIHAEGTCA yC/loBNE

nuwx mn roop* ,(B.1)

rae C A, Cmnu Ccp— 3HAYEHUA MacCoBbIX fofieii onpefenseMoro 3fieMeHTa, COOTBETCTBYOWME HAanGoNbWeEMY, Hau-
MeHbLEMY W CpeAHEeMY U3 Tpex 3HaYeHuii pasHOCTU NOYEPHEHUN (MM NHTEHCUBHOCTM).
a,— OTHOCUTENbHOE 3HAaYyeHue JOMNYyCKAeMOro pacxoXAeHusa mexay n CTB. pekoMmeHyemoe 3Ha-
YeHue KOTOpPOro ANSA aNioOMWUHWSA, BUCMYTA, Tannuns, KagMus, KanbLus, KPeMHUSA, MeAun, MblLlbska,
MarHus, ceneHa, cepebpa, cypbMbl, Tannusa, tennypa u poccopa d, = 0.50. Ana ocTanbHbIX ane-
MeHTOB a, - 0.33.
Ecnu 3To ycnoBue He BbINOMHSETCSA, A0NYCKAETCS UCKNIOUYNTbL pe3ynbTaT, Hanbonee yfaneHHbl 0T cpefHero 3Ha-
yeHusa. OcTaBlIMeCs ABa U3MEPEHUSA CUMTAOTCS NPUTOAHBIMUW, €C/IN BbINOMIHAETCA ycnoBue

C™x-C nx5 0.840fC 4p. (6.2)

rae CMIX Ctn n Ccp— 3Ha4YeHMs MacCoBbIX [0neii onpeaenseMoro afemMeHTa, COOTBETCTBYOLWME HAMGOoNblIEeMY, Hau-
MeHblleMy 1 CpefHeMy M3 IBYX OCTaBLIMUXCS 3HAYEHMNA pa3HOCTM NOYEePHEHN (MM NHTEHCUBHOC-
T1). Ecnu 3To ycnosune He BbINOJIHAETCA, TO NPOBOASAT aHaNN3 AONONHUTENbHbIX TabneTok Toii xe
npo6bl A0 NONy4YeHUs pesynbTatos, ygosnetsopatwwux ycnosuam (6.1) unm (6.2).
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Bubnuorpadus

HI Mpasnna yctpoiictea anekTpoycTtaHoBoK (MY 3). yTBepxAeHHble MUHTON3Hepro P®. 1999 r.. 7-e usa.
(2) MpaBuna TeEXHWYECKOW 3KcnayaTauum 3NeKTpoycTaHOBOK noTpebuteneid, yTeepxaeHHble npukazom Ne 6 MuH3aHepro

P® or 13.01.2003
CJ NOT PM-016— 2001
P/, 153-34.0-03.150— 00

ji«i CauMuu 2.1.7.1322—03

MexoTpacnesble npaBuia no oxpaHe Tpyaa (npaBuna 6e30MacHOCTU) NPU 3KC-
nayatauun 31eKTpoycTaHOBOK, YTBEpPXAEHHble npukasom MuHaHepro PO ot
27.12.2000 Ne 163 u noctaHoBneHnem MuHTpyga P® o1 05.01.2001 Ne 3 (c usme-
HeHnem oT 18.02.2003)

FurneHnyeckne Tpe6oBaHns K pasmel,eHnio 1 o6e3spexnBaHnio 0TX040B NPOU3-
BOACTBa W noTpe6neHus, yTBepXAeHHble [aBHbIM rocygapCTBEHHbIM caHuTap-
HbIM Bpayom P®. 30 anpensa 2003 r.

(5 CTpouTeNbHbie HOPMbI 1 NpaBuna A[MUHUCTPATUBHbIE U GbITOBbIE 34aHNA

CHwuM 2.09.04—87

16] Tunosbie 0Tpac/ieBble HOPMbI 6eCnNaTHOM Bbifa4un paboTHUKAM CNeynanbHO 0fexAabl, cneyunansHoii 06yen 1 apyrux
CPeACTB MHAUBUAYANbLHOW 3aWnUTbl, YTBEPXAEHHbIE NOCTaHOBNEHNEM MuHTpyaa P® oT 16.12.1997 Ne 63 (C u3MeHe-
HuAMK OoT 17.12.2001 un oT 26.04.2004)

17J TY 1916-027-2708846—01*
18) TY 3497-001-51046676—2003*
19) TY 1915-006-11250473—00*
)10) TY 6-43-00205133-54—95*
111) PekomeHpauunm
Nno MexXrocyaapcTBEeHHOW
cTtaHgapTusauun PMIN 43—2001
(12) TY 6-18-161—82*
(13) TY 6-09-05808009-262— 92*
(14) TY 48-19-258—77*
(15) TY 1-92-154—90*
(16) Ty 113-12-112—89-

Crteknoyrnepog CY-2000

CTepxHu n3 rpacura, knaccel E. F. R

FpacduToBbIE 3anekTpoabl, Mapkun EC-2. EC-12

doTonnacTuHkn cnektporpaduyeckne NeC-01. NPC-02, NPC-03
FocypapcTBeHHas cuctema obecneyeHusa efuHCTBA M3MepeHwuii. MpumeHeHue
«PyKoBOACTBaA NO BblpaXeHW HeonpeaeneHHOCTU U3MepeHunii»

HaTpuii KpeMHeKkUCnblii BOAHbIA (MeTacunukar)

Xeneso kap6oHunbHoe, oc. 4. 13-2, oc. 4. 6-2

donbra TaHTanosaa u HMobuesas

Bop amopdHbIit

MbiWbAK MeTannyecknini Ana NoNynpoBOAHUKOBbLIX COeAUHEHMIA, OC. Y.

* leicTBYOT Ha TeppuTopumn Poccuiickoilt depepayuu.
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YOK 669.24:543.42:006.354 MKC 77.040 B59 OKCTY 1732

KntoyeBble cnoBa: HUKesb, METOfbI, XMMWUKO-aTOMHO-3MUCCUOHHbIN CNeKTpasbHblii aHanus, cpeacTea usme-
peHuii. peakTuB, pacTBop, Npoba, pe3y/bTar, onpeaensiemMblii aNeMeHT, KOHTPO/Ib TOYHOCTK, Npesen nosTopsie-
MOCTU, Npesen BOCNPOU3BOAUMOCTH, PacluMpeHHas HeonpeaeneHHoCTb
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