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4 BBAMEH rOCT 15483.10-78

5. MEPEU3OAHUE. OkTta6pb 2005 T.
[epeunsgaHue (Mo cocTosiHUIO Ha MoHb 2008 T.)
1 O6nacTb NpUMeHeHns

HacTtosumii cTaHgapT ycTaHaBnMBaeT MeTodbl  aTOMHO-3MUCCMOHHOIO
CMEeKTpanbHOro aHanuM3a C BO30YXOEHMEM CrekTpa WCKPOBbIM Pa3psiaoM U
MHOYKTUBHO CBSI3aHHOM NNa3Mon ANsi onpeneneHns CoaepXaHusi 3NIiEMEHTOB B
OJIOBE.

2 HopmaTtuBHbIe CCbINKU



B HacTosLweM cTaHgapTe NCnonb3oBaHbl CChISIKU Ha crieaytowme cTaH4apThbl:

FOCT 8.315-97 TlocypapctBeHHass cuctema obecneyeHuss eOuHCTBaA
namepeHnn. CtaHgapTtHble obpasLbl cocTaBa U CBOMCTB BELLECTB U MaTepuanos.
OCHOBHbIE NOMOXEHUS

FOCT 61-75 Kucnota ykcycHas. TexHuyeckue ycrioBus

OCT 83-79 Hatpuin yrnekucnbin. TexHn4yeckne ycnosus

FOCT 195-77 HaTpuin cepHUCTOKUCABIN. TexHn4eckne ycrnosums

FOCT 244-76 HaTpusa TmocynbaTt Kpuctannmyecknin. TexHmnyeckmne

ycnosua TOCT 849-97* Hukenb nepBuYHbIA. TEXHUYECKME yCnoBus

* Ha Tepputopumn Poccunckon ®enepaumnm OKyMeHT He aencTsyeT. [encteyeT
FOCT 849-2008, 3gecb 1 ganee no Tekcty. - [NpumevaHune narotosutens 6asbol
OaHHbIX.

FOCT 859-2001 Meab. Mapku

FOCT 860-75 OnoBo. TexHn4yeckme ycrnoBus

FOCT 1089-82 Cypbma. TexHuyeckume ycrosus

FOCT 1467-93 Kagmun. TexHunyeckue ycrosus

FOCT 1770-74 lNocyna mepHaa nabopaTopHas cTeknaHHas. LinnuHape! .
MEH3YPKK, Konbbl, Npobupkn. OBLLME TEXHNYECKNE YCIOBUSA

OCT 3118-77 Kucnota conaHas. TexHnyeckme ycrnoBus

FOCT 3640-94 LnHk. TexHu4eckne ycnosug

FOCT 3778-98 CeuHeL. TexHn4eckne ycrnoBus

FOCT 4160-74 Kanun 6poMuCTbIN. TeXHN4Yeckmue ycrnoBus

OCT 4461-77 Kucnota a3oTHas. TexHn4eckne ycnosud

FOCT 6709-72 Boga gnctunnupoBaHHada. TexHUYecKne ycroBus

FOCT 9849-86 NopoLuok xxenesHbln. TexHn4eckme ycrnoBus

FOCT 10157-79 AproH razoobpasHbiin U XNOKUn. TexHn4eckue ycrnosus

FOCT 10297-94 ngun. TexHnyeckue ycrnosus

FOCT 10928-90 BucmyT. TexHnyeckme ycrnoBus

FOCT 11069-2001 AntoMuHUI nepBrnYHbIA. Mapku

FOCT 11125-84 Kucnota asoTHast ocobon YUCTOTbl. TeXHNYeckne yCcroBus

FOCT 14261-77 Kucnota congaHasa ocobomn YNCTOTbI. TexHu4Yeckue ycrioBus

FOCT 15483.0-78 Onoso. O6Lwune TpeboBaHUs K MeTO4aM aHanu3a

FOCT 18300-87 CnupT 3aTUNOBbIN PEKTUPUKOBAHHBIN TEXHUYECKUN -
TexHn4eckue ycrnosus

FOCT 19627-74 'vapOXMHOH (NapagmMokcnbeHs3on). TeXHUYecKkne ycrnoBus

FOCT 19671-91 lNpoBonoka BonbdpamoBasa Ana NCTOYHMKOB CBETA.
TexHn4eckue ycrnosus

FOCT 20298-74 Cmornbl MOHOOBMEHHbIE. KaTMOHUTLI. TexHun4yeckue ycrnosus



FOCT 22306-77 MeTannbl BbICOKON U 0cob0r YncToThl. ObLmne TpeboBaHUs K
MeTodaM aHanusa

FOCT 24104-2001* Becbl nabopaTopHble. ObLne TeEXHUYECKNE
TpeboBaHus

* Ha tepputopumn Poccuickon ®enepauum OOKYMeEHT He aencTteyeT. [encteyet
FOCT P 53228-2008, 3gecb n ganee no Tekcty. - lNpumeyvaHne naro tosutens 6asbl
AaHHbIX.

FOCT 25086-87* LiBeTHble meTannbl 1 Ux crnasbl. ObLwme TpedoBaHnA K
MeTodaM aHanmsa

* Ha Tepputopumn Poccunckon ®enepaumnm OKyMeHT He aencTsyeT. [encteyeT
FOCT 25086-2011, 3gecb 1 ganee no Tekcty. - [MpnmeyaHue nsrotosutens 6asbl
AaHHbIX.

FOCT 25336-82 lNocyaa n obopynoBaHune nabopaTopHble CTEKNSAHHbIE. Tunbl,
OCHOBHbIE NapaMeTpbl U pas3mepsbl

OCT 25664-83 MeTon (4-meTunammHodeHoncynb@ar). TexHmyeckme ycrnosus

FOCT 29227-91 (MCO 835-1-81) lNocyna nabopaTtopHas CTEKNAHHaS.

[MuneTkn rbanovmooBaHHble. YacTb 1. OOwme TpeboBaHma
[OCT 30331 3-95 (MoK 364-4-41-92)

FOCT P A0AT1.3-04 (MIK 364-4-41-92)
TpeboBaHna no obecneveHnto 6e3onacHOCTU. 3amTa OT NopaxKeHNsS
SNEKTPUYECKMM TOKOM

*

ONeKTpOoyCTaHOBKM 3a0aHun. YacTb 4.

* Ha Tepputopumn Poccunckon denepaumnm OKyMeEHT He aencTsyeT. [encteyeT
FOCT P 50571.3-2009, 3gecb 1 ganee no TekcTy. - [lpumedaHne n3rotoButens
©a3bl AaHHbIX.

3 Obwume TpedboBaHUA

3.1 Obwme TpeboBaHus K MmeTtogam aHanuaa - no NOCT 15483.0, TOCT 22306,
FOCT 25086.

3.2 O160p 1 nogrotoBky npob onosa nposogaT no NOCT 860.

3.3 [nga ycTaHOBMNeHUs rpagympoBOYHOM 3aBUCUMOCTU UCMOSb3YIOT HE MEHee
Tpex CcTaHgapTHbIX 06pa3uoB WM CTaHOApPTHbIX pPacTBOPOB C  M3BECTHOW
KOHLLEHTpaLNeN SN1IEMEHTOB.

4 TpeboBaHuA 6e30MaCHOCTMU



4.1 NMpwn npoBefeHNN aHanNn3oB Heobxoammo cobnogate TpeboBaHUs
6esonacHoctn no NOCT 15483.0.

411 Tlpn wnCNoMb3OBaHMM U JKCNnyaTauuu  anekTponpubopoB  u
9NEeKTPOyCTaHOBOK B MNpoLecce npoBedeHUd aHanusa crnegyet cobniogatb
TpebosaHua NOCT 30331.3.

5 MeTo4 aTOMHO-3MUCCUOHHOTO
CMeKTpanbHOro aHarnum3a ¢ Bo30yxaeHnem
CNeKTpa UCKPOBbIM pa3paaom

5.1 Metoa aHanu3sa

MeTog OCHOBaH Ha BO30OYXOeHMM CrekTpa WCKPOBbIM paspsgoMm C
nocriegyowen peructpaumen nsnydeHnsa cnekTpanbHbIX NMHUA poTorpadomyeckmm
nnn  oToaNeKTpudeckum cnocobom. [Mpu nNpoBedeHWn aHanmsa MCNosSib3yHT
3aBMCMMOCTb  MHTEHCUBHOCTEW CreKTpasibHbIX JIMHUA  3NEMEHTOB OT WX
coaepaHus B npobe.

MeToq obecneymBaeT KONMYECTBEHHOE onpeaerieHne BUCMYTa, xenesa, Meau,
CBUWHLA, CYpbMbl U MbiLLbSKa B OfIOBE BCEX MAPOK, KPOME 0SyiloBa BbICOKOW YNCTOTHI,
Npy MaccoBOW [oNe onpeaensieMblX 3fieMeHToB, %:

BUCMYT - ot 0,0010 ao 0,162;
xeneso " 0,0044 " 0,062;
mMeab " 0,0023 " 0,193;
CBUHeLl, "0,0073 " 0,94;
cypbma " 0,0033 " 0,32;

MbILLUbSAK "0,0101 " 0,073



N MONyKONMYeCTBEHHOE onpedesieHne arnmoMUHUA, LWHKa U MbllbsKa npw
maccooun gone meHee 0,01%.

[lonyckaemble NOrpeLLHOCTM pesyrbTaToB aHann3a npmeeaeHsl B Tabnvue 1.
Tabrmmua 1 - Hopwmbl NOrpelHoCTV pes3ynbTatoB aHanu3a (Npu 4oBepuTenbHOM

BepoATHOCTU F =0,95)

B npoueHTax



HanmeHoBaHue

[nana3soH MacCOBbIX

Honyckaemas

3feMeHTa [onen afneMeHTa MOrPeLLHOCTb *+ A
Bucmyt Ot 0,0010 mo 0,0020 (| 0,0008
BKJTHOM.
Cs. 0,0020 " 0,0050 " |[0,0011
" 0,0050"0,0080 " |/0,0012
" 0,0080"0,0200 " ||0,0016
" 0,020 "0,040 " ({0,004
" 0,040 "0,080 " ({0,007
" 0,080 "0,162 " 10,014
XKeneso Ot 0,0044 po 0,0100 ([ 0,0019
BKJTHOM.
Cs. 0,010 " 0,030 " 110,005
" 0,030 " 0,062 " 110,010
Meab Ot 0,0023 po 0,0050 (| 0,0005
BKJTHOM.
Cs. 0,0050 " 0,0080 " [[0,0010




" 0,0080"0,0200 " [[0,0013
" 0,020 "0,060 " |[ 0,006
" 0,060 "0,193 " 10,014
CBuHel, Ot 0,0073 pmo 0,0200 (| 0,0026
BKITHOM.
E)B. 0,020 " 0,050 0,007
" 0,050 " 0,100 "1/0,013
" 0,100 " 0,300 " |[0,040
" 0,300 " 0,600 " |[ 0,060
"" 0,60 " 0,94 0,13
Cypbma Ot 0,0033 mo 0,0080 ([ 0,0010
BKITHOM.
Cs. 0,0080 " 0,0200 " |{0,0024
" 0,020 "0,060 " 110,005
" 0,060 "0,100 " 110,010




" 0,00 "0,320 " 0,024

MbILbAK Ot 0,0101 pgo 0,0400( 0,0050
BKITHOM.

Cs. 0,040 " 0,073 ({0,010

5.2 CpeacTtBa aMepeHuu, BCrnoMoratenbHble YCTPOUCTBA,
MaTepuarnbl, peakTuBbl, PaCTBOPbI



CnekTporpad kBapuesbint Tunos NCI1-28, NCI1-30 nnm aHanornmyHble npubopebi.

CnekTtpometp TMnos OPC-36 (40, 41, 51), MPC-4 (6, 8) nnm aHanormyHble
npnbopsbl.

["eHepaTop mckpbl Tunos UM-3, UBC-23, YI'3-1 (4) nnm aHanorn4Hble Nnpnbopbi.

MukpodotomeTp M®-2, MI-100 nnn gpyrnx TMnos.

CnekTponpoekTop NC-18, SP-2, CI1-2 unn gpyrMx TMnNos.

HanunbHWK nnn cTaHoK 4N 3aTOYKU SNIEKTPOAOB.

[Meyvb TUrenbHast nnu mydpenbHasa NMtoboro TMna ¢ TEPMOPEryNATOPOM.

CywmneHbIn WKadg nodoro Tmna ans cywkn oTonnacTUHOK.

doToKBETHI UK Apyras nocyaa ans obpaboTkn ooTonnacTMHoK. Bonbgpam

no NOCT 19671.

Turnn rpagmToBble MO0 rpaUTOLLAMOTHbBIE C KPbILLKAMW.

N3noxHuua Ona OTSIMBKU 3NIEKTPOLAOB KPYIoro cevyeHust gunametpom 8 MM u
arvHon 70-80 MM v gpyron ¢oopmMbl B 3@aBUCUMMOCTW OT Tuna MNPUMEHSIEMOrO
npmnbopa.

Yrnn cnektpaneHble mapok OCY-7-3, C-2, C-3 B BMae NpYyTKOB AMaMETPOM 6
MM.

CnunpT aTUNOBLIN pekTumkoBaHHbIN TexHudeckmin no FTOCT 18300.

[locyaapcTBeHHble cTaHAapTHble obpa3subl coctaBa onosa [CO 669-75 - TCO
672-75, cTaHgapTHble obpasubl npegnpusatna (COI), paspaboTtaHHble no TOCT
8.315.

doTonnacTuUHKK cnekTporpadmyeckmne Tunos MPC-01, MNMOC-02 nnm gpyroro
Tvna, obecneyuBalome HopMasribHble MAOTHOCTU MOYEPHEHUN aHanUTUYECKUX
INIMHWIA, NIMHUIA cpaBHeHus 1 ¢ooHa no [1].

Boaa anctunnuposarHas no NOCT 6709.

[MposiBUTENDb, COCTOALLNN N3 4BYX PpacTBOPOB:

PactBop 1:

- meTon (napameTtunammHodeHoncynbgart) no NOCT 25664 - 2,3

[} - HATPUN CePHUCTOKUCHBIN KpucTannmyecknn no NOCT 195 - 26

r; - IapoxuHoH (napagnokcnbenson) no NOCT 19627 - 11,5 ;

- Boga auctunnuposaHHasa no FOCT 6709 - oo 1000 ci? .
PactBop 2:

- HaTpuK yrnekucnbin 6e3sogHbin no NTOCT 83 -42T;

- kanun opomncTtbii no NOCT 4160 - 7 r;

- Boga auctunnuposaHHasa no FOCT 6709 - oo 1000 ci? .

[Mepen nposiBneHnem pacteopbl 1 1 2 cmelwmBa loT B 06bEMHOM
1:1.COOTHOLLEHUN

PurKCaXXHbIW pacTBOp:

- Tnocynbdat HaTpusa kpuctannmdeckn n no NOCT 244 - 400

r; - HaTpun cepHuctokmncnoin no NOCT 195 - 25 T;

- knucnota ykcycHas no FOCT 61 - 8 cn?

- Boga auctunnuposaHHasa no FOCT 6709 - oo 1000 ci? .
[onyckaeTcs npMMeHeHne NposBUTENS 1 hu kcaxka apyrmx cOCTaBoB, HE



yxXyaLwarumx kadecTsa ooTorpadmyeckon permctpawgmm cnekrpa.

5.3 [NoarortoBKa K aHann3y

5.3.1 MNpobbl Anga aHanu3a AorrkHbl ObITb B BUAE NUTbIX CTEPXHEN AMaMeTpoM 8
MM, afmHon 35-80 mm.

[onyckaetca u3MeHsTb dopMy obpasua npobbl B 3aBUCUMMOCTM OT Tuna
NpMeHsieMoro npubopa.

5.3.2 [Npobbl, nocTynaroume Ha aHanM3 B BUOE CTPYXKW, pacnfaBnsoT B
npenBapuUTeSibHO pa3orpeTomM rpadpMToOBOM TUIME C KpbILLKOW npu TemnepaTtype 240
°C - 250 °C nog cnoem KaHMdorM M OTIMBalOT B U3NOXHWULY B BUAOE CTEPXHEN
yKa3aHHbIX BblLLIE pa3MepoB.

5.3.3 B kadecTBe NpOTUBOINEKTPOAOB AN CcTaHOapTHbIX obpasuyos (CO)
ncnonb3ytoT cooTeeTcTBYyOWMN CO, ans npob - 9fekTpoa M3 COOTBETCTBYHOLLEN
npobbl onoBa. [lonyckaeTcs B KayecTBe MNPOTUBOISEKTPOLOB MCMOMb30BaTb
YrofbHbIN CTEPXEHb, 3aTOYEHHbIM Ha MJIOCKOCTb WM YCEYEHHbIN KOHYC C
nnowaakon 1-2 Mm unm anektpog 3 sonbdpama no NOCT 19671.

5.3.4 [lepen CbEMKOW TOpLbl CTEPXHEN aHarmM3vpyembliX W CTaHOapPTHbIX
obpasLoB 3aTaynmBaroT Ha MMAOCKOCTb M NpoTUparT cnuptom. Ha obpabotaHHon
NOBEPXHOCTU aHanuaupyembix Npob M cTaHaapTHbIX 0bpasuoB He AOIMKHO ObiTb
PaKOBWH, TPELWH U OPYr1X Aed)eKTOB.

5.4 lNpoBegeHne aHanusa

5.4.1 TlogroToBKy cnekTporpada mnn cnekTpoMmeTpa K NpOBESEHUIO aHanmM30B
NPOBOAAT B COOTBETCTBUMM C MHCTPYKUMEW MO SKcnfyataumm n obCnyxuMBaHuto
npmnbopa.

NCTOYHMKOM BO3DYXOEHUS CNeKkTpa SBMSETCA WCKPOBOW paspsan Mexay
CTEPXHSAMW aHanmM3upyembix 00pasyoB U MPOTMBOSSIEKTPOAOB, MOSlyYaeMbl OT
MCKPOBOrO reHepaTopa, paboTatoLero B peXxMMe BbICOKOBOSTbTHOW UCKPBbI.

PexxMbl paboTbl MICKPOBOro reHepatopa U napameTpbl paboTbl cnekTporpada
U CNEeKTpOMETpa BbIOUpalOT onTUMarbHbIMU B 3aBMCMMOCTU OT Tuna npmnbopa.

YcnoBusi NpoBeAEHUsI aHanmM3a U TEeXHUYECKUE XapakTepucTukm npubopos
npuBeaeHbl B NPUIoXKeHUn A.

PekomeHoyemMble aHanMTUYECKUE JIMHUM U JIMHUW CPaBHEHUS npuBedeHbl B
Tabnvue 2.

Tabnuua 2 - PekomeHayemble aHanMTU4eCcKmne fiMHUN 1 NIMHAU CPaBHEHWS

B HaHOmMeTpax



HanmeHoBaHme [rnnHa ) BOMHbI || MHa  BOMHbI  NIUHUN
ariemMeHTa aHanMTU4YecKom NMMHUA CpaBHEeHWUs
Bucmyt 306,77 Sn 322,35
XKeneso 259,90 Sn 322,35
302,06 Sn 322,35
358,10 Sn 322,35
Menb 327,339 Sn 322,35
CuHel, 283,30 Sn 276,17
Cypbma 206,83 Sn 236,82
231,15 266,12
252,85 236,82
MbILbAK 234,98 ®doH
ANtoMUHUN 308,21 -
396,10
LInHK 213,90 -




330,20

334,50

[onyckaetca uvCnonb3oBaHWe ApYruxX aHamuMTUYeCKUX FIUHUA NpU  YCroBuK
NOMy4YEeHU METPOSIOTMYECKNX XapaKTEPUCTMK, COOTBETCTBYHOLLMX TpeboBaHUsIM
HacTOsILLEero cTaHgapra.

5.4.2 lpoBeneHne aHanuaa ¢ dpotorpadmyeckon permctpaumen cnekTpa

B kaccety cnektporpadgpa nomewaiT qoTonnacTMHKM OBYX TWUMNOB: B
ANTMHHOBOSHOBYKD 4acTb cnektpa - Tuna PC-01, B KOPOTKOBOSHOBYK 4acTb
cnekTpa - Tvna NeC-02.

CnekTporpammbl CTaHOapTHbIX 06pa3LoB 1 aHaNM3npyeMbiX Npobd CHMUMaKT Ha
OOHY M Ty e dOTOMMAacTUHKY.

Ana kaxgon npobbl M cTaHgapTHoro obpasua CHMMalT He MeHee [BYX
CNeKTporpamm.

OKCNOHUPOBAHHYKD (POTOMMACTMHKY MNPOSBASIOT, (OMKCUPYIOT, MPOMbIBAOT U
cyLwar.

[Mony4eHHble POTOMMACTMHKM CO CNEeKTporpaMmMamMu  yCTaHaBfMBalOT Ha
MUKPO)OTOMETP U U3MEPAIOT MSIOTHOCTb MOYEPHEHUSI aHANUTUYECKUX JIMHUIA
onpegensemMbiX 3fIEMEHTOB U NMHUMA CpaBHeHUsl. B kayecTBe NMHUKM CpaBHEHUS
NCMOMb3YIOT SINHUIO OrloBa.

[na nonykonMyecTBEHHOro onpeaeneHna arnoMnHNS, LMHKa U Mbllwbsika (npu
maccoBon posnie meHee 0,01%) Bu3yanbHO CpaBHUBAOT MSIOTHOCTb MOYEPHEHUS
aHanNMTUYECKNX JIMHUA antoMUHUSA, LMHKA U MbllbSKa B CTaHO4apTHbIX obpa3suax
npeanpuatna (COI) n npobax.



5.4.3 lNpoBeneHne aHanm3a ¢ OoTOINIEKTPUIECKON perncTpaumen cnekrpa

NHCTpyMeHTanbHble napamMeTpbl CNeKTpoOMeTpa yCTaHaBfMBaKOT B npegenax,
obecrneymBaloLMX MaKCUMarbHYO YyBCTBUTENbHOCTb OMNpeadesieHnss MacCoBbIX
A0rien 3NeMeHTOB.

AOna kaxgon npobbl m CO perncTpupytoT He MeHee [ABYX pe3yrbTaToB
N3MepPEHNI.

Ona  kaxgon onpegenseMon  MNpUMECUM C  BbIXOAHOMO  U3MEPUTENbHOrO
YCTPOUCTBA CMNEKTPOMETpPa CHUMAKT MOKa3aHUA 3aperncTpupoBaHHbIX 3HAYEeHUN
WHTEHCMBHOCTU M3MNy4YEHUA B CNEKTpe CTaHA4apTHbIX 06pa3uoB AN NOCTPOEHUS
rpagyvpoBOYHOro rpadgmka u npob Ons OUEHKU cofepxaHua onpeaensemMblx
SIIEMEHTOB MO 3TOMY rpadmKy.

[Mpn ynpaBrneHun cnekTpomeTpom OT IOBM nokasaHusi 3aperncTpupoBaHHbIX
3HaYeHUN NHTEHCMBHOCTU BBOAAT B LOSTTOBPEMEHHYHO NaMsATb KOMMbOTEpPA.

[Mpn NOMyKONMYECTBEHHOM OnpefeneHun arnmoMUHUA, LMHKA WM MbllbsKa
CPaBHMBAKOT  MOKa3aHUs  3aperMcTpUpoBaHHbIX  3HAYEHUA  UHTEHCUBHOCTWU
aHanNMMTUYECKNX NNHUA anioMUHUS, LMHKA N MbllWbska B npobe u cTaHgapTHOM
obpasue npegnpuatua  (COIM) Ha COOTBETCTBYWOLWYO MNpUMECh, Aernad
NOMNYKONMYECTBEHHYHO OLLEHKY NPW HanMyYum aTuxX a5ieMeHToB B nNpobe.

5.5 O6paboTKa pe3ynbTaTtoB



MaccoBble [ONM 9fIEMEHTOB B aHanmM3avpyembix npobax onpenenstoT no
rpagyvpoBOYHbIM  rpadwmkam. [ns  noCTpOeHns  rpagyvpoBOYHBIX  rpadoMKoB
NMPUMEHSAKOT MEeTO4 Tpex 3TalioHOB, TBEpPOOro rpagyMpoBOYHOrO  rpadwmka,
KOHTpONbHOro atarnoHa. [lpn obpaboTke pesynbTatoB aHanmM3a Ha JBM
rpagyvpoBOYHbIE Tpadmku MOryT NpencTaBndATbCA B BuAE MNOSIMHOMMUHArbHbLIX
YpaBHEHWI pa3HbIX CTEMEHEN.

[Mpyn npoBegeHun aHanmM3a doTorpadmyecknmM MeTOAOM PagyMpPOBOYHbIN

rpadmk CTPoAT B kKoopauHaTtax: &5 —lz &) e AY - cpegHeapudmeTuyeckoe
3Ha4YeHne  pasHOCTEM  MMIOTHOCTU  MOYEPHEHWUW .5  aHanNUTUYECKUX  JIMHWUIA

onpegensiemMbiX 35IEMEHTOB U 3fIEMEHTA CpaBHEHUS; ' - aTTeCTOBaHHOE 3Ha4YeHue
MaccoBOM gonun onpeaendemoro anemeHta B CO.
[Mpy dpoTO3NEKTPUYECKON perncTpaumm crekTpa rpagympoBOYHbie rpadomKn

cTpoAT B kKoopauHatax: M —lz ' e N - cpeOHee 3HadYeHMe MoKasaHWN
BbIXOAHOMO M3MEPUTENBLHOIO YCTPOMCTBA MO KaXkaoMy CTaHaapTHOMY obpasuy ans

Kakgon onpegensieMon npumecu; ' - aTTeCTOBaHHOE 3Ha4YeHMe MacCcoBOW 0N
onpeaensemoro anementa B CO.

[Mpn ynpaBneHun cnekTpomeTpoM oT IOBM kanmbpoBKky cnekTpomeTpa W
noslydeHne pesyrnbTaToB aHanm3a MpOoBOAAT B COOTBETCTBUM C TEXHUYECKUM
onucaHMeMm Ha npuraraemoe K CMNekTPOMETpYy nporpaMmmHoe obecneyeHue.
PesynbTaTtbl napannenbHbixX onpeneneHnin n nx cpegHeapumeTmyeckmne sHadeHus
CUYUTBLIBAKOT C 9KpaHa MOHUTOPA WUIK neYaTaroLLero ycTpoucTBa.

3a pesynbTaTt aHanM3a NpUHUMAatoT cpeaHeapdMeTUYECKOe ABYX pe3yrbTaToB
napasuiesibHbIX OonpeneneHnin, ecriv pacxoXxoeHne Mexay HUMW He npeBbllaeT

3Ha4YeHMs1 HopMaTMBa OMepPaTUMBHOIO KOHTPOMS CXOAMMOCTU « , NPUBEOEHHOrO B
Tabnvue 3.
Tabnumua 3 - HopmaTtvBbl onepaTMBHOIO KOHTPOSS KadecTBa pesynbTatoB aHanmsa

(Npu goBepuTenbHon BeposiTHoCcTH = =0,95)

B npoueHTax



HaumeHoBaHwve || lnanasoH || Hopmatme onepaTtuBHOro KOHTpons || Hopmartme
anemMeHTa MaCCOBbIX KOHTpPONS
aonen MOrpeLLUHOCTH
sriemMeHTa £
CXOAUMOCTH (| BOCMPON3BOANMOCTM
& L
Bucmyt Ot 0,0010]|0,0006 0,0008 0,0007
no 0,0020
BKJHOY.
Cs. 0,0020|0,0008 0,0011 0,0009
" 0,0050
" 0,0050//0,0015 0,0021 0,0010
" 0,0080
" 0,0080](0,0020 0,0030 0,0014
" 0,0200
" 0,020 |[0,005 0,007 0,003
" 0,040
" 0,040 (0,010 0,014 0,006

" 0,080




" 0,080 [[0,015 0,021 0,012
" 0,162
Keneso Ot 0,0044 |/ 0,0020 0,0028 0,0016
no 0,0100
BKITHOM.
Cs. 0,010 " | 0,004 0,006 0,004
0,030
" 0,030 "|[ 0,008 0,011 0,008
0,062
Meab Ot 0,0023|/0,0010 0,0014 0,0004
no 0,0050
BKITHOM.
Cs. 0,0050 |/ 0,0020 0,0028 0,0008
" 0,0080
" 0,0080 (| 0,0030 0,0042 0,0011
" 0,0200
" 0,020 ({0,005 0,007 0,005
" 0,060
" 0,060 ({0,015 0,021 0,012

" 0,193




CsuHel, Ot 0,0073|/0,0030 0,0042 0,0020
no 0,0200
BKITHOM.
Cs. 0,020 || 0,005 0,007 0,005
" 0,050
" 0,050 ({0,010 0,014 0,010
" 0,100
" 0,100 ({0,030 0,042 0,030
" 0,300
" 0,300 ({0,050 0,070 0,050
" 0,600
" 0,60 (0,10 0,14 0,10

" 0,94

Cypbma Ot 0,0033|/0,0020 0,0028 0,0008
no 0,0080
BKITHOM.
Cs. 0,0080 |/ 0,0030 0,0042 0,0020
"0,0200 "
" 0,020 {[0,005 0,007 0,004
" 0,060




" 0,060 ({0,010 0,014 0,008
" 0,100

" 0,100 ({0,020 0,028 0,020
" 0,320

MbiWwbaK Ot 0,0101{0,0050 0,0070 0,0040
po 0,0400
BKJTHOM.

Cs. 0,040 ||0,010 0,014 0,008

0,073

Mpu pacxoxdeHun pesynbTaToB  NapannenbHbiX — onpeneneHui  Gonee
[0MyCKaemMoro 3HadeH1st aHanm3 npobbl MOBTOPSIHOT.
Mpy NOBTOPHOM MPEBLILLEHNM HOPMaTUBaA ONePaTUBHOIO KOHTPOMS CXOAMMOCTM

@ BbISICHAIOT MPUYMHBI, NMPUBOASALME K HEeyOooBNETBOPUTENbHbIM pesynbTatam
aHanusa, u yCTpaHsIloT UXx.

5.6 KoHTponb KayecTBa pe3ynbTaToB aHanu3a

KoHTponb kayecTBa pesynbTaToB aHanmnsa nposogsat no NOCT 25086 u
APYrMM HOPMaTMBHbIM AOKYMEHTaM.

KOHTpOMb TOYHOCTU pe3ynbTaToB aHanM3a NpoBOAAT HE pexe O4HOro pasa B
MecsL, a Takxke nocrie ANMTENbHbIX NEPEPLIBOB U APYIMX U3MEHEHUN, BIINSAIOLLMX
Ha pe3ynbTaTt aHanusa.

B kadecTtBe HOpmaTMBa nMNpU KOHTpPONe TOYHOCTM pe3ynbratoB aHanmsa
NCMONb3ylOT 3HAYEHUS HOPMaTMBA KOHTPOSA MOrPELHOCTU MeToda aHanu3a X,
npuBeaeHHble B Tabnuue 3.

HopmaTtmBbl  onepaTtMBHOMO  KOHTPONS  CXOOMMOCTM OBYX pe3ynbraTtoB

napannenbHblX  onpegeneHun ¢ W BOCMPOM3BOAUMMOCTM ABYX pPe3ynbTaToB
aHanu3a [} npuBeaeHbl B Tabnuvue 3.

6 MeToa aTOMHO-3MUCCUOHHOTO



CNneKTpasibHOro aHasfin3a C BO36y)K,D,eHI/IeM
CneKTpa MHAYKTUBHO CBSAA3aHHOM NJ1a3MOW

6.1 MeToa aHanu3a

MeToq ocHOBaH Ha BO36YXOeHUM crnekTpa UHOYKTUBHO CBSAA3AaHHOM Mia3Momn C
nocriegyoLiemn pericTpaumen N3ny4yeHuns cneKkTparbHbIX NMHWIA
doToanekTpudeckum cnocobom. [lpn npoBegeHMM aHanmmMsa  UCMOSb3YHOT
3aBMCMMOCTb MHTEHCMBHOCTEWN CNEKTParibHbIX JIMHUW 31IEMEHTOB OT MX MacCOBbIX
ponen B npobe. MNpoby npeasaputTenibHO pacTBOPSIOT B CMECU COSIAHOM N a30THOW
KWCIIOT.

MeTon npegHasHayeH ons onpeneneHns MacCoBbIX LOSIeN CBUHLA, artOMUHKUSA,
BUCMYTa, Xenesa, UHOUA, KagMus, Megn, MbllbdKa, HUKens, CypbMbl U LMHKA B
OrioBe.

[AnanasoHbl onpefendemMbiX MacCOBbIX [Ofie 3JIEMEHTOB TMpUBELEHblI B
Tabnvue 4.

Tabnuua 4 - lnanasoHsbl onpegensieMblX MacCoBbIX A0SIEN 3NIEMEHTOB

B npoueHTax



HanmeHoBaHue anemeHTa

[lnana3oH MaccoBbIX JONen anemMeHTa

CuHel, Ot 0,00005 go 0,01 (5)

" 0,005 " 0,25(1)
AnMtOMUHUN Ot 0,00001 go 0,01 (5)

" 0,005 " 0,05(1)
Bucmyt Ot 0,0005 po 0,01 (5)

" 0,005 " 0,05(1)
XKeneso Ot 0,00001 go 0,01 (5)

" 0,005 " 0,05(1)
NHaun Ot 0,0005 go 0,01 (5)

" 0,005 " 0,05(1)
Kagmun Ot 0,00001 go 0,01 (5)

" 0,005 " 0,05(1)
Meab Ot 0,00001 go 0,01 (5)




" 0,006 " 0,05(1)

MbILWbSK OT 0,0005 go 0,01 (5)

" 0,005 " 0,05(1)

Hukenb Ot 0,00001 go 0,01 (5)
" 0,005 " 0,05(1)
Cypbma Ot 0,0005 go 0,01 (5)

" 0,005 " 0,05(1)

LinHk OT 0,00001 8o 0,01 (5)

" 0,006 " 0,05(1)

[Mpumedanne - (5) - onpegeneHne npuMecen MPOBOLAAT M3 HABECKWU MpoObl
Maccon S,
(1) - onpeaeneHve npumecen NPOBOAAT U3 HaBeCKN Npobbl maccon 1 T.

[lonyckaemble NOrpeLUHOCTM pesyrbTaToB aHann3a npmeeaeHsl B Tabnumue 5.
Tabrmmua 5 - Hopmbl NOrpeLlHoCTV pes3ynbTatoB aHanu3a (Npu 4oBepuTenbHOM

BepoATHoCTU F =0,95)

B npoueHTax



HanmeHoBaHue anemeHTa

[lmanasoH

MaCCOBbIX

Joren aneMmeHTa

Honyckaemas
NMOrpeLLUHoCTb * /A

CBuHel, BUCMYT,
MbILbSK, CypbMa, MHOWUN

Ot 0,00005 mo 0,00010

BKITHOM.

Cs. "0,0001 0
" '9,00020
" '9,00050
" '9,001 00
" '9,00200
" O,"0050
"0 ,"O 100

" 0,030

" 0,100

" 0,00020

" 0,00050

" 0,00100

" 0,00200

" 0,00500

" 0,0100

" 0,0300

" 0,100

" 0,250

0,00001

0,00003

0,00006

0,00012

0,00024

0,00060

0,0012

0,0030

0,010

0,020




AntoMuHuN,
HUKEnb, KagMWuWw,
LIUHK

Xeneso,
Meab,

Ot 0,00001 mo 0,00010
BKITHOM.

Cs. 0,00010

0,00020

0,00050

0,00100

0,00200

0,0050

0,0100

0,00020

0,00050

0,00100

0,00200

0,00500

0,0100

0,0500

0,00001

0,00003

0,00005

0,00010

0,00020

0,00050

0,0010

0,0040

6.2 CpeactBa naMepeHuu, BCnoMmoratenbHble YCTPOUCTBA,

MaTepuarsbl, peaKTuBbl, PaCTBOPbLI




ABTOMaTM3NPOBAHHBIN  ATOMHO-OSMUCCUOHHBIN  CMEKTPOMETP C  MHAOYKTUBHO
CBSA3aHHOM Ma3MoM B KayecTBe WUCTOMHMKA BO3OYXOEHMS CneKkTpa CO BCEMMU
NPUHAASIEXXHOCTSAMMN.

AproH no NOCT 10157.

Becbl nabopaTopHble BbicOKOro knacca ToyHoctn no NOCT

%111%45 MepHble BMecTuMocTbio 100, 200 1 1000 cn¥10 FOCT 1770.
MuneTkn rpagyvpoBaHHble BMecTUmocTbio 1,2, 51 10 crino FOCT 29227.
CrakaHbl BMecTMMocTbio 250 cmi 10 FTOCT 25336.

MeH3ypkn BMecTumocTbto 25 1 50 cnvino FOCT 1770.

KonoHka ans nonyvyeHus 4enoHN3npoBaHHOM BOAbl C KATUOHUTOM KY-2-8 no
FOCT 20298.

Kucnota azotHast no NOCT 11125, oc 4., unmn no NOCT 4461, X Y., ounLLEHHas
METOLOM NEPErOHKMW.

Kucnota conganasa no NOCT 14261, oc.u., unun no NOCT 3118, x.u.,
OoYUnLLEHHAs METOOOM NePEroHKU.

Cmecb KMCnoT (CONAHON U a30THOW) B COOTHOLLEHU 5:1.

OnoBo vnctotom He meHee 99,9999% no [2].

AntommnHnn mapkm A995 no NOCT 11069 unn mapkun A5 no [3].

BucmyT mapkm Bn00 no NOCT 10928.

[MopoLwuok xenesHbin Mapku MKB-1 no FOCT 9849 mnnu xeneso
BOCCTaHOBJIEHHOE.

Nuaun metannuydeckunn no FOCT 10297.

Kagmuin mapku He Huxe Kg0 no NOCT 1467.

Menb mapkn MOk no TOCT 859.

MbIWwbAK MeTannuyeckun no [4].

Hukenb no FOCT 849 He Hwke mapku H1.

Onoso no NOCT 860 He Huxke mapku O1.

CsuHey mapku C1 no NOCT 3778.

Cypbma no NOCT 1089 He Huxe mapku CY000.

LinHk no TOCT 3640 He Hmxe mapku LIO.

CtaHgapTHble obpasubl coctaBa onosa CO 669 - [CO 672, ctaHaapTHbIe
obpasupbl npeanpuatna (COIMM), paspabotaHHble no MOCT 8.315.

CTaHOapTHbIN pacTBOpP MHAWS MacCOBOW KOHLEHTpauun 1 mr/cmZ : HaBecky
nHamsa maccoi 0,1000 r pacTtBopstoT B 10 cMZ CONMSAHOM KUCMOTbI.

PacTBop nepeBoasaT B MepHyto kondy BMecTumocTbio 100 cMZ n gonmBatoT Ao
METKW BOOOWN.

CTaHOapTHbIN pacTBOP MbllbSKa MAcCOBOM KOHLEHTpauum 1 Mr/cm3 : HaBecky
Mbllbsika maccon 0,1000 pacTtBopsitoT B 10 cM3 cMecu KACTOT Npu HarpeBaHuu.

PacTBop nepeBoasT B MepHyt konby BmecTumocTbio 100 cm3 u ponmsaioT 0o
METKW BOOOWN.



CTaHOapTHbIN pacTBOP CBUHLA MacCOoBOW KOHLEeHTpauun 1 mr/cm3 : HaBecky

cBuHLUa maccor 0,100 r pacTBOPSIOT NPY YMEPEHHOM HarpeBaHum B 5 cm3 asoTHow
KMCNOTbI, pa3basneHHon 1:5. PacTBop nepeBoasT B MEPHYIO KOOy BMECTUMOCTbIO

100 cM3 1 gonuBaloT 4O METKU BOOOMN.
CTaHOapTHbIN pacTBOP CypbMbl MacCcoBOW KOHLIEHTpauun 1 mr/cm3 : HaBecky
cypbMbl Maccor 0,100 r pacTBOpSAOT Npu ymepeHHoM HarpeBaHum B 10 cm3 cmecu

kucrnoT. PacTBop nepeHocAT B MepHyw konby BmecTumocTbio 100 cmZ u
AO0NMBaKOT OO0 METKM CONSIHOM KUCIOTON, pa3daBrieHHon 1:2.
MHoroanemeHTHbI cTaHgapTHeld pactBop (M3C-1) anoMuHusA, BUCMYTA,

KagMusa, MeOn, Xenesa, HUKENsA U LMHKa MacCOBbIX KOHLUeHTpauuin 50 mkr/cm3
HaBeCKM artoMUHUS, BUCMYTa, KagMusi, Meau, ernesa, HAKeNsa U LUMHKa Maccom no

0,1000 r nomeLialOT B CTakaH BMecTUMOCTbio 250 cmI U1 pacTBOpsAOT Npu
yMepeHHOM HarpeBaHuu B 25 cM3 cMecu KucnoT. [NonyyeHHbI pacTBop nepeBoasaT

B MEpHYt0 konby BMecTumocTblo 2000 cm3 | noGasnsaoT 50 cm3 consiHOM KUCTOThI
N OONMBatoT 4O METKU BOOOMN.
MHoOroanemMeHTHbIM cTaHgapTHbIN pacTBop (MOC-2) MblwbsKa, MHAUSA, CYpbMbl

M CBUHLA MacCOBbIX KOHLIEHTpauuii 50 MKr/cMZ : B MEpHY0 KOnby BMECTMMOCTbIO
200 cm3 BBoasaT no 10 cm2 cTaHOapTHBIX PACTBOPOB MbllbsKa, UHOUS, CYPbMbl U

cBUHUa, Ao6asnaoT 40 cM3 CONAHOM KUCMOThl U JONMBAIOT A0 METKU BOAOW.

[1ns NpuUroToBrneHns pacTBOPOB C M3BECTHbIMU KOHLUEHTPaUUAMN 3NIEMEHTOB
A0nycKaeTcsa UCnonb3oBaTb rocygapCTBEHHbIE CTaHO4apTHbIE 06pasLbl pacTBOPOB
MeTarroB.

6.3 lNoaroroBka K aHanNnn3y



6.3.1 [NpuroTtoBneHne pacTBOPOB CpaBHEHUA [AJ1 aHarnM3a HaBeCOK OrioBa
Maccom 5r

PactBop cpaBHeHusi (PC-0) maccoBoit KoHUeHTpauuu onoBa 50 mr/cm3:

HaBECKYy OrioBa Maccoll 5 r pacTBOPSIOT NPV YMEPEHHOM HarpeBaHun B 25 cm?
cMecu KucroT. lNMonyyYeHHbIn pacTBOP NEPEHOCAT B MEPHYIO KONGY BMECTUMOCTbLIO

100 cm3 n pormBaloT A0 MeTku Bogoun. Pacteop PC-0 ncnonb3yloT B KayecTse
doOHOBOro pacTBopa.

PacTtBop cpaBHeHus (PC-1) ¢ MaccoBoi KoHLeHTpauwuen onosa 50 mr/cm3 1 no

1 MKIr/cM3 anioMUHKA, BUCMYTa, KagMus, Meau, MbllbsiKa, Xernesa, UHOUS, HUKens,
CYpbMbl W LMHKA: HaBEeCcKy OfloBa MacCol 5 r pacTBOpPSIOT MpU YMEPEHHOM

HarpeBaHun B 25 cm3 cmecu KUcroT. [NomnyyYeHHbI pacTBOp NEPEeHOCAT B MEPHYHO

konby BmecTumocTbio 100 cm2 , BBOAAT no 2 cm3 pacTtBopoB MOC-1 n MOC-2 u
JONMBAatOT 40 METKU BOAOWN.

PacTtBop cpaBHeHus (PC-2) ¢ MaccoBoit KoHLeHTpauwuen onosa 50 mr/cm3 1 no

2,5 MKr/cM3  anmoMuHMs, BUCMYTa, KaaMus, MeOu, MbllbsiKa, Xenesa, WHAOWS,
HUKEens, CypbMbl M LIMHKA: HABECKY OrloBa Maccow 5 r pacTBOPSIIOT NpU yMEPEHHOM

HarpeBaHun B 25 cm3 cmecu KUcroT. [NomnyyeHHbI pacTBOp NEPEeHOCAT B MEPHYHO

konby BmecTumocTbio 100 cm2 |, BBOAAT no 5 cm3 pactBopoB MOC-1 n MOC-2 u
JONMBAatOT 40 METKU BOAOWN.

PacTtBop cpaBHeHus (PC-3) ¢ maccoBoit kKoHLeHTpauwuen onosa 50 mr/cm3 1 10
MKI/CMZ CBMHLA: HaBecKy OrioBa mMaccol 5 r pacTBOpsOT MpU YMEPEHHOM
HarpeBaHun B 25 cm3 cmecu KucroT. [NomnyyYeHHbI pacTBOp NEPEeHOCAT B MEPHYHO
konby BmecTumocTbio 100 cm3 | BBogaT 1 cM3 cTaHOapTHOro pacTeBopa CBUHLA U
JOBOASAT 40 METKU BOAOWN.

6.3.2 [lpuroToBneHne pacTBOPOB CpaBHEHUS [AJ19 aHarM3a HaBeCOK OrioBa
maccom 1r

PacTBopbl CpaBHEHWA Ans aHanmM3a HaBecOoK orioBa Maccon 1  rotosar
aHanorn4yHo pacTtsopam no 6.3.1, pacTBOpAA HaBeCKy orioBa maccon 1.

6.3.3 lNpurotoBneHne pacTeopoB NPob
HaBecky aHanuampyemon npobbl onoBa mMacconm 5,000 r (mmm 1,000 r B
3aBUCMMOCTM OT MacCCOBbIX AOfEN NpUMECEN) B BUOE CTPYKKU PacTBOPSOT Npwu

yMEpeHHOM HarpeBaHum B 25 cMZ cmecu KUCHoT. PacTBop NepeHoCHAT B MEpHYHo

konby BMecTumocTbio 100 cm3 1 gonmBaroT 40 METKM BOOOA.

6.4 NNpoBegeHne aHanusa



[MoaroToBKY CHEKTpPOMETpa K  BbINOSIHEHUIO  U3MEPEHU NpoOBOAAT B
COOTBETCTBUMN C MHCTPYKLMEN NO AKCNyaTaumm n obcrnyxmsaHuio npnbopa.

NHCTpyMeHTanbHble napameTpbl CNEeKTPOMETpa yCTaHaBNMBaKOT B npegernax,
obecrneymBaloLMX MaKCUMarbHYO YyBCTBUTENbHOCTb OMNpeaesieHnss MacCOoBbIX
[05en 3NeMeHTOB.

PekomeHayeMble aHanMTU4YeCcKne nNmHUM NnpuBeaeHsl B Tabnuue 6.
Tabnuua 6 - PekomeHOyemble aHanMTu4eckme fMHUm



HanmeHoBaHue anemeHTa

[1nnHa BOMNHbI aHaNMUTUYECKOW NIMHUN, HM

AntoMrHUK 396,152
MbiLLbSIK 193,696
Bucmyt 223,061
NHpuin 230,606
Kagmun 226,502
Menob 324,754
Keneso 259,940
Hukenb 341,476
CsuHel, 220,353
Cypbma 217,581
LInHK 213,856
OnoBo - NMMHNA CpaBHEHNS 266,120




[lonyckaeTca WCMornb3oBaHWE AOpYrUX aHanmMTUYEeCKUX IMHUA Mpu  YyCroBun
NOfy4yeHUst  METPOSIOMTMYECKUX  XapaKTEPUCTUK, OTBevalwmx TpeboBaHuaM
HacTosLWero cTaHgapTa.

[NocnenoBaTtenbHO BBOAAT B Mia3My pPacTBOPbl CPaBHEHUA M C MOMOLLBHO
crneunanbHOW  nporpamMmMmbl  METOAOM  HaMMEHbLUMX  KBadpaToB  CTPOAT
rpagyvpoBOYHbIE padmKkn, KOTOpble BBOAAT B OOMrOBPEMEHHY0 namsate IBM B
Buae 3aBMCUMOCTMW.

MaccoBylo  KOHLEeHTpauuo i-ro  anemeHTa Ly, MKr/cmM3, onpegenstoT Mo
doopmyrne

Co=A+8l 1 I | (1)
roe A4, B - KoagpdMUMEHTbl perpeccun Ans i-ro afemMeHTa, onpeaensemble
METOOO0M HauMEHbLLMX KBaapaToB;

I; - MIHTEHCMBHOCTb CNEeKTParnbHONM NMUHUK i -F0 ANEMEHTA;

Iz, - IHTEHCMBHOCTb NMUHUM CPaBHEHUS.

PacTBopbl aHanMaupyembix npob nocnegoBaTeribHO BBOAAT B NnasMmy u
N3MepPSOT MHTEHCUBHOCTb aHaNUTUYECKMX TIMHUA ornpedenseMbiX 3remMeHToB. B
COOTBETCTBMU C NPOrpaMMOoN ANsl KaxOoro pacTBopa BbIMOMHSAT HE MeHee OBYX
N3MEPEHNIA MHTEHCMBHOCTU U BbIYUCISAOT CPedHee 3HadeHue, Mo KOTOpOMY C
MOMOLLBIO FPadyVUPOBOYHON XapaKTEPUCTUKM HaxoOsaT MaCCOBYK KOHLEHTpaLuto

anemeHTa (Mkr/cmZ ) B pacTBope npobbil.
6.5 O6paboTKa pe3ynbTaTtoB

Maccosyo gonto onpegensiemoro anemeHta ¥ B npobe, %, BbIYUCNAOT MO
doopmyrie

K oL 100 (2)
e 10001000 ’




roe O - MaccoBasi KOHLEHTpaL WS 3rieMeHTa B pacTBope npobbl, MKr/cMm 3 ;

I - 06bemM pacTBopa npobbl, cM3 ;

# - Macca HaBecKu npoosl, .

MaccoBble  gonm  onpedendemblXx  3reMeHToB B npobe UM ux
cpegHeapudMeTnYeckme 3Ha4YeHUs CUYMTLIBAKOT C 9KpaHa MOHUTOpPA WM JIEHTbI
neyararLlero ycTpomncTaa.

Y4yeT Maccbl HaBecKkn, pasbaBneHna Npob v Apyrnmx NnepemMeHHbIX napameTpoB
NPOBOAAT aBTOMATUYECKN HA CTaaun BBELAEHUS aHaNUTUYEeCKOW MNporpaMmmbl B
KOMNbloTEP.

3a pesynbTaTt aHanM3a NpUHUMAaroT cpeaHeapdMeTUYECKOe ABYX pe3yrbTaToB
napannenbHbIX OnpedesieHnin, ecnm pacxoXaeHne Mexay HUMW He MpeBbllaeT

3Ha4YeHMs1 HopMmaTMBa OMepPaTUMBHOIO KOHTPOMNS CXOOAMMOCTWU & , NPUBEOEHHOrO B
Tabnvue 7.
Tabnuua 7 - HopmaTtvBbl onepaTMBHOIO KOHTPOSS KadecTBa pesynbTatoB aHanmsa

(Npu goBepuTensHon BeposiTHoCcTH = =0,95)

B npoueHTax



HaumeHoBaHwve || lnanasoH || Hopmatme onepaTtuBHOro KOHTpons || Hopmartme
anemMeHTa MaCCOBbIX KOHTPONS
aonen NOrpeLHoOCTH
sriemMeHTa £
CXOAUMOCTH (| BOCMPON3BOLNUMOCTM
& L
CBWuHel, Or 0,00002 0,00002 0,00001
BUCMYT, 0,00005
MbILLbSIK, Ao
cypbma, nHaum || 0,00010
BKJOY.
Cs. 0,00004 0,00006 0,00002
0,00010 "
0,00020
" 0,00008 0,00011 0,00005
0,00020 "
0,00050
" 0,00017 0,00024 0,00010
0,00050 "
0,00100
" 0,00025 0,00035 0,00020
0,00100 "

0,00200




" 0,0020 | 0,0006 0,0008 0,0005
" 0,0050
" 0,0050 [|0,0012 0,0017 0,0010
" 0,0100
" 0,0100 | 0,0028 0,0040 0,0024
" 0,0300
" 0,030 (0,009 0,013 0,008
" 0,100
" 0,100 [ 0,025 0,035 0,016
" 0,250
ArMtoMUHUN, OT 0,00001 0,00002 0,00001
»Xeneso, 0,00001
HUKEnb, ao
Kagmun, meab, || 0,00010
LUHK BKJITHOM.
Cs. 0,00005 0,00008 0,00002
0,00010 "
0,00020
" 0,00008 0,00011 0,00004
0,00020 "
0,00050




" 0,00016 0,00022 0,00008
0,00050 "
0,00100
" 0,00028 0,00040 0,00016
0,00100 "
0,00200
" 0,00038 0,00053 0,00040
0,00200 "
0,00500
" 0,0050 {|0,0008 0,0011 0,0008
" 0,0100
" 0,0100 ([ 0,0034 0,0048 0,0030
" 0,0500

Mpu pacxoxdeHun pesynbTaToB  NapannenbHbiX — onpeneneHui  Gonee
[0MycKaemoro aHanm3a npodbl NOBTOPSIHOT.
Mpy NOBTOPHOM MPEBLILLEHNM HOPMaTUBA ONePaTUBHOIO KOHTPOMS CXOAMMOCTM

@ BbISICHAIOT MPUYMHBI, NMPUBOASALME K HEyOoOBMNETBOPUTENbHbIM pesyrbTatam
aHanusa, u yCTpaHsIloT UX.

6.6 KoHTponb KayecTBa pe3ynbTaToB aHanu3a



KoHTponb kayecTBa pesynbTtaToB aHanmnsa nposogat no NOCT 25086 u
APYrMM HOPMaTMBHbIM AOKYMEHTaM.

KOHTpOsfb TOYHOCTU pe3ynbTaToB aHanM3a NpoBOAAT HE pexe O4HOro pasa B
MecsL, a Takxke Nnocrie ANMTENbHbIX NEPEPLIBOB U APYIMX U3MEHEHUN, BIINSAIOLLMX
Ha pe3ynbTaTt aHanusa.

B kayectBe HopmaTMBa NpuU KOHTPOSE TOYHOCTU MCMNOMb3YT 3HAYEHMS

HoOpMaTMBa KOHTPOIS MOMPELUHOCTU &, NpuMBedeHHble B Tabnuue 7.
HopmaTuBbl  OMepaTUBHOrO  KOHTPOMNS  CXOOAUMOCTWM  pe3ynsTaTtoB  ABYX

napannenbHbIX onpeaeneHun ¢ n BOCMPOU3BOAMMOCTU pe3ynbTaToB aHanu3a [l
npuBeaeHsl B Tabnuue 7.

NMPUNTOXXEHUE A (pekomeHayemoe). YcnoBus
npoBeneHUs aHanu3a n TeXHN4YeckKkue
XapaKTepucTuku npuoopos

NMPUNOXEHUE A
(pekomeHayemoe)

Tabnmua A1



Annapatypa, CnexTtporpad CnekTpomeTp

KOHTpONMpyemble

napameTpbl

Tun npmnbopa NCI1-28, NCI1-30 M®PC-4 (6, 8), OPC-36
(40, 41, 51)

["eHepaTop, TUN NIr-3, NBC-23, YI'3-1| UIN-3, UBC-23, YI'3-1 (4)

(4)

Cuna Toka, A 1,5-4,0 1,5-4,0

EmMkoCTb, MK® 0,005; 0,01; 0,02 0,005; 0,01; 0,02

NHaykTnBHOCTL, MITH 0,01; 0,05; 0,15; 0,55 |{0,01; 0,05; 0,15; 0,55

AHanuMTnyeckum 1,5-2,5 1,5-2,5

NPOMEXYTOK, MM

LUnpuHa wenu, mm 0,015-0,025 0,015-0,025

Bpemsa akcnoauuum, ¢ 20-30 5-20

NMPUNOXEHUE b (cnpaBo4HoOe).
buonuorpacdus

NMPUNOXEHUE B
(cnpaBo4HoE)



[1] TY 6-17-678-84* ®dotonnacTuUHKM crnekTporpagpuieckme

* [OKYMEHT B WH(OpMaLMOHHBLIX NpoayKTax He coaepxutcd. 3a
NHopMaumen o JokymeHTe Bbl MoXeTe obpaTtutbca B Cnyxby nogaepxku
nonb3oBaTenen. - [NpMmedaHne n3rotoButens 6asbl AaHH bIX.

[2] TY 48-0220-39- Onoso BbicOKoW YNCTOTbI Mapkmn OBY-0000
90

[8] TVY 48-5-288-88 UYywkn u cnmtkn n3 anomMuHua yuctoton 99,999%
Mapkn A 5

[4] TY 113-12-112- MblwbsKk MeTarummMyeckun Ans nosiynpoBOLHUKOBbLIX
89 COegNHEHUI, OC .M.

NMPUNOXEHUE B (cnpaBo4Hoe).
HopmaTtnBHbIN OOKYMEHT, 4eUCTBYHOLWUMN Ha
Tepputopumn Poccnnckoun ®epgepauumn

NMPUNOXEHNE B
(cnpaBo4HoE)

MW 2335-2003 lNocynapctBeHHasi cuctema obecrneyeHnss eguHCTBa
N3MepeHnn. BHYTPEHHUW KOHTPOSfb KayecTBa pe3yrbTaTOB KONMYECTBEHHOrO
XMMNYECKOro aHanmsa
ONEKTPOHHLIN TEKCT LOKYMEHTA
nogrotoeneH AO "Kogekc" n ceepeH no:
odmumansHoe nsgaHme
M.: CtangaptuHdopm, 2008
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