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1 PASPABOTAH OTKpbITbIM akumMoHepHsiM obwectBoMm «Mprupeamety (OAO «Uprupeamets),
[ocyaapCTBEHHbIM Hay4HbIM LEHTPOM  [0CyaapCTBEHHbIM HAy4YHO-UCCNEAOBATENbCKUA U MNPOEKTHbIN
WHCTUTYT peakoMeTannuueckon npombiwneHHoctu (MHLU MpeameT), OTKPLITLIM aKLUMOHEPHBIM 00LLECTBOM
«KpacHoapckuii 3aBoj LBeTHbIX MeTannos umenn B.H. Nynugoeay (OAO «KpacuBeTMeT»)

2 BHECEH TexHuM4eCckuM KOMUTETOM MO cTaHgaptusauumn TK 304 «bnaropogHble meTansbl, Cinasbl,
NPOMbILUSIEHHbIE OBENUPHBIE U3AENNA U3 HUX, BTOPUYHbIE PECYPChI, coaepkalwme BnaropogHsie MeTanbl»
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4 BBEJEH BIEPBbIE

lMpasuna npumeHeHus Hacmosweeo cmaHdapma ycmaroeneHbi ¢ TOCT P 1.0—2012 (pa3den 8).
UnHpopmayusa 06 UMeHeHUsX K HacmosauieMy cmaH0apmy rybnukyemcs 6 exxe200HOM (10 COCMOSHUIO Ha
1 AHeaps mekyuwe20 200a) uHhopMayUuoHHOM yKkazamerne «HauuoHanbHble cmaH0apmbly», a oguyuanbHbll
meKcm U3MeHeHuUll U ronpasok — 8 EXEeMECSYHOM UHOPpMaUUOHHOM ykasamerne «HayuoHabHbie
cmaHOapmbi». B cnyyae nepecmompa  (3aMeHbl)  Unu  OMMEHbl  Hacmosuwez2o cmaHdapma
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yKkazamensa «HayuowrarnbHbie cmaHlapmely. Coomeememeyouias uHgpopmayus, yeedoMneHue u mekcmel
pasmelwjaromes makxe 6 UHOPMayUOHHOU cucmeme obuiez0 ronb3oeaHus — Ha oguyuanbHoM calime
QeldepanbHO20 aseHmemea o MEeXHUYECKOMY pe2ynuposaHuro u memposnosuu 6 cemu ViHmepHem
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HAUWOHANBbHBIAU CTAHOAPT POCCUUCKON ®EQLEPALUM

CEPEBPO
MeToa aTOMHO-3MUCCUOHHOIO aHanNU3a ¢ MHAYKTUBHO CBSA3aHHOM NFa3MOM

Silver. Method of inductively coupled plasma atomic-emission analysis

DaTta BBegenuss — 2015—07—01

1 O6nactb NnpyuMeHeHus

HacroAwumin crangapt pacnpocTpaHseTca Ha adduHupoBaHHoe cepebpo ¢ MaccoBOn Aonei
cepebpa He meHee 99,8 %.

CraHgapt ycTraHaBnuBaeT aTOMHO-OMUCCUOHHBIA C WHAYKTUBHO CBAAI3AHHOW NNasMou MeToa
onpefeneHus nNpuMecen: anMUHUA, BUCMYTA, Xenesa, 30510Ta, kaamus, kobanbTa, KpemMHUs, MarHus,
MapraHua, Meau, MbllbAKa, HWUKENs, ONOBa, nannagvs, NnatuHbl, POAuMs, CBUHLUA, CeneHa, CYpbMbl,
Tennypa, TuTaHa, Xxpoma u umHka B adouHMpoBaHHOM cepebpe.

2 HopMaTuBHbIe CCbITKU

B HacTosLEM CTaHAapTe UCMONb30BaHbl HOPMAaTUBHbIE CCbINKKM HA cCneayiowme CTaHaapThbl:

FOCT P 8.563—2009 locymapcTBeHHasi cuctema obecneyeHuss eauHCTBa uamepeHun. Metoauku
(MeToabl) N3mMepeHui

FOCT P NCO 5725-1—2002 To4yHOCTb (MPaBUNbHOCTb M MPELU3NOHHOCTb) METOAOB U PEe3yrnbTaToB
nsmepeHuin. Yactb 1. OCHOBHbIE NOJIOXEHUS U ONpeaeneHus

FOCT P NCO 5725-3—2002 TouHOCTb (NPaBUMNbHOCTb M NPELM3UOHHOCTL) METOAOB U pe3ynbTaToB
nmaMepeHuin. Yactb 3. MpomexxyTovHbIE NOKA3aTENN NPEUU3NOHHOCTU CTAaHAAPTHOrO METOAAa USMEPEHWUN

FOCT P NCO 5725-4—2002 To4HOCTb (NPaBUMBHOCTb M NPELIM3UOHHOCTL) METOAOB U PE3ynbTaToB
nsmepeHuin. Yactb 4. OCHOBHbIE METOALI ONpeaeneHna NPaBMNbHOCTU CTAHAAPTHOIO METOAA U3MEPEHUIA

[OCT P UCO 5725-6—2002 TO4YHOCTb (NPaBUNbHOCTb M NPELM3UOHHOCTb) METOAOB U PEe3ynbTaToB
nsmepeHuin. Yactb 6. Ucnonb3oBaHne 3Ha4€HWUI TOYHOCTU HA NPaKTUKe

FOCT P 52244—2004 Nannaaui adppmHpoBaHHbIN. TeXHMYECKHe ycrioBus

FOCT P 52245—2004 MNMnatuna adypuHnpoBaHHaa. TexHu4eckue ycnosms

FOCT P 52361—2005 KoHTponb 06bekTa aHanuTuyieckuin. TEpMUHLI M onpeaeneHus

FOCT P 52501—2005 (MCO 3696:1987) Boaa ana nabopaTopHOro aHanusa. TexHu4eckue ycrnosus

FOCT P 52599—2006 OparoueHHblie meTansbl U ux cnnaebl. O0me TpeboBaHnAa K MeTogam aHanusa

FOCT P 53228—2008 Becbl HeaBTOMaTudeckoro aeucreus. Yactb 1. Mertponornyeckue u
TexHuueckne TpebosaHua. UcnbitaHus

FOCT 123—2008 KoGanbT. TexHU4eCckne ycnoeus

FOCT 804—93 MarHuii nepBuYHbIN B YyLlKaxX. TeXHU4YECKne ycroBus

FOCT 849—2008 Hukenb nepBUYHbIN. TeXHUYECKUE yCnoBus

FOCT 859—2014 Meab. Mapku

FOCT 860—75 OnoBo. TexHU4eCKne ycnosmus

FOCT 1089—82 Cypbma. TexHu4eckue ycnosus

FOCT 1467—93 KagMuii. TexHU4eCKne ycnoBus

FOCT 1770—74 (ISO 1042-83, 1SO 4788-80) [lMocyna MepHasa nabGopaTtopHaa CTEKNsAHHas.
Lununapsl, MEH3YPKK, KONObI, NPobupku. ObLMe TeXHMYECKHUE YCIOBUS

FOCT 3640—94 LiuHk. TexHnueckue ycnosus

FOCT 3778—98 CsuHel. TexHu4eckue ycnosus

FOCT 4328—77 PeakTtusbl. HaTpua rmapookuck. TexHuyeckue ycnosus

FOCT 5905—2004 (MCO 10387:1994) Xpom merannmyeckuil. TexHuyeckue TpeboBaHWA W YCNOBUS
nocTaBKu

FOCT 6008—90 MapraHel MeTanNNMMYECKU U MapraHew, a3oTUPOBaHHbIN. TeXHUYEecKkue ycroBmna

FOCT 6835—2002 30n0T0 1 cnnasbl HA €ro ocHoBe. Mapku

W3nanue oouumnansHoe
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FOCT 9428—73 Peaktubl. Kpemuui (V) okcua. TeXHUHECKMe yCroBUsi

FOCT 10157—79 AproH rasoobpasHblii U xnakuin. TeXHUYECKne yCnoBus

FOCT 10298—79 CeneH TexHn4eCckuin. TexHn4eckue ycrioBusi

[FOCT 10928—90 Bucmyt. TexHuyeckne ycnoBus

FOCT 11069—2001 AniomMuHMI NepBUYHbIN. Mapku

FOCT 11125—84 Kucnota azotHas 0co60It YACTOTbI. TEXHUYECKME YCMOBUS

FOCT 12342—81 Poaui B nopoLuke. TeXHUYECKMe yCcrnoBus

FOCT 13610—79 >Kene30 kapOOHUNbHOE paaUOTEXHMYECKOE. TeXHMYECKUe yCrioBus

FOCT 14261—77 KucnoTta consaHaa 0coboin YNCTOTbI. TEXHUYECKME YCIOBUA

FOCT 14262—78 Kucnota cepHas 0coboi YncToTbl. TEXHUYECKNE YCNOBUSA

FOCT 17614—80 Tennyp TexHu4eckuin. TeXHUYECKNE yCnoBus

FOCT 17746—96 TutaH rybuartbiii. TeXHUYECKUe yCnoBus

FOCT 22861—93 CBUHEL, BLICOKON YACTOTbI. TEXHUYECKUE YCIOBUS

FOCT 25336—82 TIlocyma u obopyaoBaHue nabopaTopHble CTEKMAHHbIE. Tunbl, OCHOBHbIE
napameTpbl U pasmepbl

FOCT 28058—89 305010 B cnuTKax. TexHU4Yeckue ycrnosus

FOCT 28595—90 Cepebpo B cnuTkax. TexXHUYECKUe yCrioBusi

OCT 29227—91 (NCO 835—1—81) Mocyaa nabopatopHas CTEKIISIHHaA. MuneTku
rpagyupoBaHHeie. Yactb 1. O6wme TpeboBaHus

MpumMmeyvaHune—Tlpu NONbL3OBaHWM HACTOALMM CTAHAAPTOM LieniecoobpasHo NpoBepUTh AENCTBUE CCINOYHBIX
CTaHAapToB B MH(POPMaLMOHHOM cucTeme obLiero nonb3oBaHWs — Ha oduumansHoM cainTe PeflepanbHoro areHTcTsa
Mo TEXHUYECKOMY PerynivpoBaHuIo U METPOSIOTUM B CeTU MIHTEPHET WU Mo eXerofHOMY WH(OPMAaLMOHHOMY yKasaTenio
«HauuoHaneHble cTaHgapThl», KOTOpLIA ony6rnvkoBaH No cocTosHWIO Ha 1 AHBapsa TeKywero roga, W no Bbinyckam
eXeMeCS4HOro MHOPMaLMOHHOrO yKkasaTens «HaumoHanbHble CTaHAapThi» 3a TEKyLUA rof, ECNu 3aMeHeH CCbINOYHBbIA
CTaHfapT, Ha KOTopblil faHa HeaaTMpoBaHHas ccbifka, TO PeKOMEHAYETCA MCMOoNnb3oBaTh AEWCTBYIOLYIO BEPCUIO 3TOrO
CTaHfapTa € y4eTOM BCEX BHECEHHLIX B [laHHYH BEPCUIO U3MEHEHNIA. ECN 3aMEHEH CCBINOYHbIA CTaHAaPT, Ha KOTOPLIA
[laHa aaTupoBaHHas CChifika, TO PEKOMEHAYETCS WUCMOoNb30BaTb BEPCUIO 3TOM0 CTaHAapTa € yKasaHHbIM Bbile rofoM
YTBEPXAEHUSA (NPUHATUA). ECnu nocne yTBepXKAeHUS HacTOALWEro cTaHapTa B CChINTOYHLIN CTaHAapT, Ha KOTOPLIN AaHa
JaTUpOBaHHas CCbiNKa, BHECEHO W3MEHEeHWe, 3aTparusarolliee MONOXEHNWe, Ha KOTOpoe AaHa CCbinka, To 3TO
NONOXeHWe PEKOMEHAYETCS MPUMEHATbL 6e3 yyeTa AaHHOrO M3MeHeHWUs. Ecnmn ccbinodHblii cTaHgapT oTMeHeH Ges
3aMeHbl, TO MOSIOXKEeHMe, B KOTOPOM AaHa CChINIKa Ha Hero, pekoMeHAyeTCcA NPUMEeHATL B YacTu, He 3aTparnsalolen aTy
CChIIKY.

3 TepMuHbI 1 onpeneneHus

B HacTosileM cTaHgapTe npumeHeHbl TepMmuHbl no [OCT P 8.563, TOCT P UCO 5725-1,
FOCT P 52361.

4 CywHOCTb MeToaa

MeToa aHanusa OCHOBaH Ha BO3GYXIEHUM aTOMOB B MHAYKTUBHO CBA3AHHONW MnasMe U U3MEpEHUM
MHTEHCUBHOCTU aHaNUTUYECKON NUHWUKU ONPEAENsSieMOro XMMMYECKOro SfieMeEHTa (aanee — anemeHTa) npu
pacnbIneHnn nNpeasapuTenbHO nepeseaeHHoi B pacTBop Npobbl B nnasmy. CBA3b MHTEHCMBHOCTU NIMHUU C
KOHLIEHTPpaLMeEN 3reMeHTa B paCTBOPE YCTaHABNMBAIOT C MOMOLLLIO rPpaayMPOBOYHON XapakTepUcTUKK.

MeToz no3BonsieT onpeaensiTb MaccoBbie 40NN NPUMECEN B AManasoHax, NpUBeaeHHbIX B Tabnuue 1.

Tabnwuuy a1 - [OuanasoHbl MSMEPEHUI MACCOBBIX J0ONEN OnpeaensemblX 9N1EMEHTOB B npoueHTax

SnemeHT Maccosas gons OnemMeHT MaccoBaga gons
AnOMUHWUA Ot 0,00010 go 0,050 BKntou. OnoBso Ot 0,00050 go 0,050 Bkntou.
Buemyt Ot 0,00010 go 0,050 Bksrou. Mannagui Ot 0,00010 go 0,050 BrntOM.
Keneso Ot 0,00010 go 0,050 BKntou. MnatunHa Ot 0,00010 no 0,050 BKtOu.
30n0T10 Ot 0,00010 go 0,050 Bkntou. Poauii Ot 0,00020 a0 0,050 BKNtOY.
Kagmuia Ot 0,00010 go 0,050 BKntOu. CBuHey Ot 0,00010 o 0,050 BKntOu.
KobanbT Ot 0,00020 po 0,050 BKntou. CeneH Ot 0,00050 go 0,050 Bkntou.
KpeMHui Ot 0,00050 o 0,050 Brntou. CypbmMa Ot 0,00050 go 0,050 BKritou.
Marnui Ot 0,00050 no 0,050 BKntOu. Tennyp Ot 0,00010 go 0,050 BkItOu.
MapraHey, Ot 0,00010 go 0,050 Bkntou. TutaH Ot 0,00010 ao 0,050 Brntou.
Megnb Ot 0,00010 go 0,050 BKntOM. Xpom Ot 0,00010 o 0,050 BrutOM.
MbILbSK Ot 0,00050 fo 0,050 BKntoOu. LinHk Ot 0,00010 go 0,050 BKntoOu.
Hukenb Ot 0,00010 po 0,050 BKItOM.
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5 TouyHOCTb (NPaBUITILHOCTL U NPELMU3NOHHOCTL) MeToaa

5.1 NMoka3aTenu TOYHOCTU MeTOAA

MokaszaTenu TOYHOCTM MeToAA: rpaHuubl UHTepBana + A, B KOTOPOM C BepoATHOCTbLO P = 0,95
HaxoauTca abCconoTHaA NOrPELLHOCTb PEe3ynbTaToB aHann3a, CTaHaapTHbIE OTKIOHEHUS MOBTOPAEMOCTH S;,
CTaHJapTHble  OTKIOHEHUS  NPOMEXYTOYHOW  NPEUM3NOHHOCTM  Syro), CTaHAapTHblE  OTKIOHEHUs
BOCNPOU3BOAMMOCTU Sg, 3HAYEHUA Npeaena noBTOPSAEeMOCTu r, Npeaena NPOMeEXyTOYHOW NPELU3NOHHOCTH
Rio) n npegena BocnponsBoagMMoCTM R — B 3aBMCUMOCTU OT MacCOBOW JONM ONpeaernsieMoro arnemMeHTa-
npumecu npueseaeHbl B Tabnuue 2.

T a6 nwuua 2 —Tlokazatenu TodHOCTM MeToAa (P = 0,95) B npoueHTax

YpoBeHb c CraHaapTHoe CraHgapTHoe IpaHuLp! n n
MaccoBbIX TanAapTHoe OTKMOHEHMe OTKMOHeHWe WHTepBana Mpegen peaen peaen
. OTKIMOHeHMne . o NPOMEXYTOYHOW [BOCMPON3BO-
nonen NPOMEXYTOYHOW | BOCNpon3BoAMMO- | @BCOMOTHOM | MOBTOPAEMOCTU
NOBTOPSAEMOCTU NPEeLy3MoHHOCTU |  AUMOCTU
onpeaensembix s NpeLy3MoHHOCTU cTn MorpeLUHocTH r R R
3reMeHToB " Siro) Sr #A 170)
0,00010 0,00003 0,00004 0,00005 0,00009 0,00008 0,00011 0,00014
0,00030 0,00008 0,00009 0,00011 0,00021 0,00022 0,00025 0,00030
0,00050 0,00010 0,00012 0,00014 0,00027 0,00028 0,00033 0,00039
0,0010 0,00014 0,00020 0,00024 0,0005 0,0004 0,0006 0,0007
0,0030 0,0003 0,0003 0,0004 0,0008 0,0008 0,0008 0,0011
0,0050 0,0004 0,0004 0,0005 0,0010 0,0011 0,0011 0,0014
0,0100 0,0007 0,0009 0,0011 0,0022 0,0019 0,0025 0,0030
0,050 0,0036 0,0039 0,0047 0,009 0,010 0,011 0,013

Ona npomexyTOoYHbIX 3HAYEHWUW MACCOBLIX AOMEW 3NMEMEHTOB- MPUMECEN 3HA4YeHMsa nokasatenen
TOYHOCTU HaxXOASAT METOAOM JIMHENHOW MHTEPMNONALMM NO criegyowen popmyne

e

B H

M

rae A, — 3HaveHue nokasaTens TOYHOCTW AN pedynbTara aHanuaa X;

A, A; — 3Ha4YeHUs nokasatenein TOYHOCTU, COOTBETCTBYIOLLUE HMDKHEMY U BEPXHEMY YPOBHIO MaCCOBbIX
Aonen onpeaensemMblX 9NEeMEHTOB, MEXAY KOTOPbIMU HAXOAUTCH pe3ynbTaT aHanuaa;

X — pesynbTaTt aHanusa;

C,, C; — 3HAYEHUA HWKHETO U BEPXHEr0 YPOBHEN MACCOBbIX AOfIEN 3MEMEHTOB, MEXAY KOTOPbIMU
HaxoauTCA pesynbTar.

5.2 NpaBUNbLHOCTb

Cuctematuyeckas NOrpeLlHOCTb MeToda Mpu YPOBHE 3HAYMMOCTU O 5 %, ycTraHOBfneHHasa B
coorBeTcTBUM C TpeBoeaHuamum FTOCT P MCO 5725-4, Ha BCex onpeaensemMblX YPOBHAX MaCCOBbIX A0ONEN
npumMmeceli B cepebpe HesHauuma.

5.3 MNpeun3noHHOCTb

Inana3oH AByx pe3ynbTaTOB OnpeAeneHud, NOMyYeHHbIX Anst OAHOM U TOW e npobbl OAHWUM
onepaTopoM C UCMOMb30BAHMEM OLHOIO U TOro e 060pya0BaHUs B Npeaenax KpaTtyanliero 3 BO3MOXHbIX
WHTEPBANOB BPEMEHW, MOXET MpeBbllaTh YKa3aHHbii B Tabnuue 2 npegen nNOBTOPAEMOCTU T,
YCTaHOBINEHHbIA B COOTBETCTBUM € TpebGoBaHusimm MOCT P UCO 5725-6, B cpegHeM He valle ogHOro pasa
B 20 cnyyasix npyu NPaBUILHOM UCMONbL30BaHNM METOAA.

B npeaenax ogHon nabopatopuu aBa pesynbTata aHanu3a OAHOW W TOW e npobbl, NONyYeHHbIE
pasHbIMM OnepaTopaMu C WCMONbL30BaHWEM OHOTO W TOro ke 000OpyaOBaHUS B pasHble OHW, MOTYT
pasnuyaTbCsl C NpesbllleHWeM ykasaHHoro B Tabnuue 2 npegena npoMexyTo4HON MPeun3noHHOCTU Ryro),
YCTaHOBNEHHOIO B cooTBeTCTBMU € TpeboeaHuamu FTOCT P UCO 5725-3, B cpeiHEM He Yalle 0HOro pasa
B 20 cny4yasx npu npaBuiibHOM UCMONb30BaHUM METOAA.

PesynbTaTthl aHanu3a ogHON U TOW e nNpoObl, NoNyYeHHble ABYMA nabopatopusimm (B COOTBETCTBUU
¢ pasgenamum 6 — 10), MOryT pasnuyatbCa C MNPEBbILIEHWEM YKasaHHOro B Tabnuue 2 npeaena
BOCNPOU3BOAMMOCTM R, YCTAHOBMIEHHOrO B COOTBETCTBMM C TpeGoaHuamu MOCT P UCO 5725-1, B
cpefHeM He yalle ogHoro pasa B 20 cnyyasax npu npaBuiibHOM UCMONb30BaHUM METOAA.
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6 TpeboBaHus

6.1 O6wme TpeboBaHus kK MeToay aHanu3a u TpebosaHusa 6esonacHocTu — no FOCT P 52599.

6.2 K BbINONHEHUIO aHanu3a AonyckalwTcs nuua He monoxe 18 nert, 00y4eHHbIe B YCTAHOBIEHHOM
nopsake U AONYLIEHHbIE K CaMOCTOATENbHON paGoTe Ha UCMONb3yeMOoM 000pyA0BaHUMN.

6.3 Otbop npo6 ana aHanu3a npoBoasT B cooTBeTcTBUM ¢ [OCT 28595 u TexHuqeckon
JOKYMEHTauue, NPMHATON B YCTAHOBSIEHHOM NOpsAke.

7 CpepnctBa usMepeHuMin, BcnoMorarenbHoe obopyanoBaHue, matepuanbil,
peakTuBbl

7.1 CpeacTBa usmepeHun

ATOMHO—3MUCCUOHHBIN CNEKTPOMETP C MHAYKTUBHO CBA3aHHOW NNa3mon, ynpasfsieMbli BHELUHUM
KOMMBbIOTEPOM C aTTECTOBAHHLIM NPOrpaMmHbIM obecneyeHuemM, pabouuMm aunanazoHOM AnuH BONH oT 180
80 500 HM 1 BO3MOXHOCTbIO MPOBEAEHUA NPoLEAYPbl KOPPEKLUK hoHa.

Becbl nabopartopHbie no MOCT P 53228 ¢ npegenom Jonyckaemoin abCOMIOTHOM MOrpeLuHocTu
naMmepeHus He bonee + 0,0003 r.

Kon6bl mepHble 1-25-2, 1-50-2, 1-100-2 no FOCT 1770.

Munetkn 1-1-2-1, 1-1-2-5, 1-1-2-10 no NOCT 29227.

MeH3ypku no FOCT 1770 BmectumocTtbio 50, 100, 250 n 1000 om’.

7.2 BcnomorarenbHoe o6opyaoBaHue

Meyb MydhenbHasa ¢ TepMoperynaTopom U Temneparypoit Harpesa no 1000 °c.
MnuTta anekTpuyeckasn ¢ 3aKpbITON CnUMpanbio U perynupyemon Temneparypou Harpesa ao 300 °c.
Lkad cylumnbHbin ¢ TEMNEpaTypou Harpesa Ao 150 °c.

7.3 Matepumansl

AproH rasoobpas3sHbiit unu xmakuin Boicuero copta no NOCT 10157.

BopoHku nabopatopHblie B-25-38 XC no MOCT 25336 unu nONMaTUNEHOBbLIE.

FepMeTUYHO 3aKpbiBAIOWMECH €MKOCTU MOJSINSTUIIEHOBLIE, MOSIMNPONUIIEHOBLIE WM TE(IOHOBLIE
BMECTUMOCTBI0 50, 100 cm®.

Manoykn CTeknAHHbIE.

CrakaHbl nabopatopHeie B-1-50 TXC, B-1-100 TXC, B-1-250 TXC no FOCT 25336.

CrakaHbl Te(PTIOHOBbIE C KPbILUKAMU BMECTUMOCTbLIO 50 oM’

CTekna 4YacoBble UM NONMUITUNEHOBLIE.

Crtynka aratoBasi.

Turnm KOpyHAOBLIE.

Turnu CTeknoyrnepoaHbIe BMECTUMOCTbIO 50 om’.

duUnbTpbl BymaxkHble 06€330NeHHbIe «CUHARA NeHTay, «Benan neHTay no [1].

7.4 Peaktussbl

AntomuHnii metannudeckuin no FOCT 11069.

Bapus nepokcug (6apus nepekncs) oc.u. no [2] .

Bucmyt no FOCT 10928.

Boaa ana nabopatopHoro aHanu3a 1 creneHun yuctoTbl no FOCT P 52501.

Xene3o kapboHunbHOe pagnoTexHuyeckoe no MOCT 13610 nnu BocctaHoBNEeHHoe 1o [3].

3onoto B cnutkax no FOCT 6835 unu TOCT 28058 ¢ maccoBOi AONEN OCHOBHOIO BELECTBA He
meHee 99,99 %.

Kagmuii no FOCT 1467.

Kucnota aszotHas oco6oii unctotel no FOCT 11125 u pasbasneHHas 1:1.

Kucnota cepHast oco6oi 4unctotel no FOCT 14262 u pasbasneHHas 1:9.

Kucnota consiHasa oco6oi unctotel no FOCT 14261 u pasbasnexHas 1:1, 1:5, 1:100.

Ko6anbT no MOCT 123.

Kpemuna guokcug no FOCT 9428.

MarHwuii no FOCT 804.

Mapraxey metannuyeckuit no FOCT 6008.

Meab no FOCT 859.

MbILWbSAK MeTannuMyeckuii 0coboi YncToThl No [4].

HaTtpus rugpokcua oco6oii umctoThl no FOCT 4328.

Hukenb no FOCT 8489.
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Onoso no MOCT 860.

Mannaauit acpdpuHuposanHbii no FOCT P 52244 ¢ maccoBoii 40Mei 0CHOBHOTO BELLECTBa He MeHee
99,98 %.

MnatuHa adduHuposarHas no FOCT P 52245 ¢ maccoBoi Aonelt OCHOBHOIO BELLECTBA HE MEHee
99,98 %.

Poawuii B nopotuke no FOCT 12342 ¢ MaccoBOi fonel OCHOBHOTO BeLlecTea He MeHee 99,97 %.

CauHeL, BbICOKOW 4nctoThl no MOCT 22861 unu MOCT 3778.

CeneH TexHuuyeckuii no FOCT 10298.

Cypbma no MOCT 1089.

Tennyp no FOCT 17614.

TuTaH rybyatbiii no FOCT 17746.

Xpom meTtannuyeckuin no FOCT 5905.

LimHk no FOCT 3640.

JonyckaeTcs npuMeHeHue ApYyrux CpeacTB U3MEPEHWIt, BCMNOMOraTenbHoro 06opyAoOBaHus,
MaTepuanoB U PEeakTMBOB MpPKU YCMOBUW MOMYYEHUS METPOMOrMYECKUX XapaKTepUCTUK, He YCTynaroLmx
yKasaHHbIM B Tabnuue 2.

8 NMoaroroBka K aHanNU3y
8.1 MpurotoBneHue OCHOBHLIX PpacTBOPOB

B npuBeaeHHbIX HWKe npoueaypax MpuroTOBMEHUS OCHOBHbLIX PacTBOPOB YKa3aHbl MAcChl HABECOK
MaTepuanoB YUCTOTON He Hmwke 99,96 %. B cnyyae uCnonb30BaHMSA peakTUBOB YUCTOTON HWXKE, YeM
ykasaHo B 7.4, BBOASIT NOMNPaBKy MaccChbl HABECKU B COOTBETCTBUM C MACCOBON [101€ OCHOBHOIO BELLECTBa,
YyKa3aHHOM B NacnopTe Ha peakTus.

MpUroTOBNEHHbLIE PACTBOPLI XPAHAT NPU KOMHATHOW TemnepaTtype B repMeTUYHO 3aKpPbITbIX EMKOCTAX
U3 cTekna u/unu nnactuka He Gonee ogHOro roaa.

Ha emkocTsix ¢ pacTBopamu [OJbKHbI ObiTb HAKNEeHbl 3TUKETKM C YKa3aHUeM HauMEHOBAHUSA UIU
YCNOBHOrO 0003HAYEHUs 3MNEMEHTOB, MAaCCOBOM KOHUEHTpauuMn 3MEeMEHTOB U MOrpeLuHocTu ee
YCTaHOBMEHUA, AaTbl NPUrOTOBIEHUS U CPOKa XPaHEHUs pacTBopa.

8.1.1 PacTBOop MaccoBoOW KOHUEeHTpauuen poaus 1 mricm®

Haeecky poausi maccou 0,1 r B3BewMBaIOT C NOrpellHOCTbIO He Gonee + 0,0003 r, TwarenbHo
NEPEMELLMBAIOT B araToBOil CTYNKe C NATUKPATHbIM KONMWYECTBOM nepokcuaa Gapus A0 nonyyveHus
0AHOPOAHOM Maccbl. [MOny4YeHHyI0 CMeCb MNEpPEeHOCAT B KOPYHAOBbIW TUrenb, CTaBAT B XOMNOAHYIO
MydenbHYo NeYb U cnekawT npu Temneparype (950 + 50) °C B TeueHne 2 — 3 u.

Turenb CO CMEKOM OXNaXAAKT A0 KOMHATHOW TeMmnepaTtypbl, NEPEHOCAT B CTakaH BMECTUMOCTbIO
250 cM3, cnek cmaumnBaloT BOAON U o0pabaTbiBaloT paCTBOPOM COMSAHOW KMCROTLI 1:1. CTakaH HarpesaioT Ao
NMOMHOrO PacTBOPEHUS CNeka, He A0BOAA PacTBOP A0 KuneHus. OXNaXKaeHHbIn 0 KOMHATHOM TeMnepaTypbl
pacTBop UNLTPYIOT Yepe3 pUnbTp «CUHAA neHTa». PunbTp 5 — 6 pas NPOMbLIBAIOT ropsyMM pPacTBOPOM
consiHoW kucnotol 1:5.

Mpu Hanuuuum Ha unbTpe TEeMHOro ocajka €ero MepeHocsAT B KOPYHAOBLIA TUrenb BMECTe C
UNbTPOM, NOACYLWIMBAIOT HA BO3AYXE, NOMELAIOT TUrerb B XONOAHYIO My(DenbHYIO Neyb, BKNIOYAIOT Harpes
1 npokanueatT npu Temneparype (750 £ 50) °C B Teuenue 30 — 40 MuH. OXNaXIEHHbI OCTAaTOK pacrtupaior
C MATMKPATHLIM KONMMYECTBOM nepokcuaa 6apus, Cnekaiot, pacTBOPSIOT, (PUNLTPYIOT, KAK ONUCAHO BbILLE.

dunbrpaThl 06bEAUHAIIOT, ynapuBaloT 40 obbema 5 — 10 cm?, pa3baensiotr Bogow Ao 06bema 50 cm?,
HarpeBawT A0 KMNEHUA U ocaxaaloT cynbdat Gapusi ropsumm pacTBOpPOM CEpHOM Kucnotbl 1:9. YUepes
2 — 34 NPOBEPAIOT NOMHOTY OcaxaeHus cynbdara 6apus, 106aBUB HECKOMBLKO Kanenb pacTBopa CEpHOM
KMCnoTbl 1:9. PacTBop (hunbTpyioT Yepes punbTp «CUHAS NEHTa» B MEPHYIO konby BMeCcTUMOCTbIo 100 cm3,
npoMbiBas 0cagok Ha bUnNbLTPe ropaInuM PacTBOPOM COMAHOM KMCNOTLI 1:5, 3aTem 5 — 6 pa3s ropayen BOAOK.
PacTtBOp oxnaxaarT, 4OBOAAT 00bEM A0 METKM pacTBOPOM COMSIHOM KUCMOThI 1:5 U nepemeLwumpalort.

MorpeLHoCTb 3HaYeHUA MaccoBOW KOHLEHTpaummn poausi B pactsope coctasnset + 0,004 mr/om’.

8.1.2 PacTBOpbI MacCOBbIMU KOHLUEHTPALMAMMU 30M10Ta, Nannagus, NNaTUHbl, CeneHa, CypbMbl,

Tennypa, kKagMus, antoMUHuA, oriosa 1 Mr/cm

HaBecky kagoro metanna maccor 0,1 r B3BeLWMBAIOT C MOrPELIHOCTbIO He Gonee + 0,0003 r,
pacTBOPSAIOT Npu HarpeeaHun B 20 om® CBEXEMNPUroTOBNEHHON CMEeCcU a3oTHOW U conanown kucnot 1:3. Mocne
pPacTBOPEHUS HABECOK W MpekpalleHns BblgeneHns Oypbix NapoB OKCMAOB a30Ta pacTBOpbl ynapueaiot Ao
o6bema 3 — 5 om’, npubasnsawT 20 cM™ pacTteBopa consHOM kucnoTbl 1:5. PacTBopbl oxnaxaaloT u
MepeHOCAT B MEpPHble KOnbbl BMECTUMOCTbIO 100 cM®, noBOAAT 06bEM 40 METKM PacTBOPOM  COMAHON
KMCNOTbI 1:5, nepemeLunBator.
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MorpewHOCTb 3HAYEHMA MACCOBOW KOHLIEHTpauuW KaxXaoro 9SfnemMeHTa B pacTBOpe COoCTaBnsieT
+ 0,004 mr/cm’.

8.1.3 PacTtBOpbI MaCCOBbIMM KOHLUEHTpauusMu Xenesa, Meau, BUCMyTa, CBMHLUA, KObanbTa,

MbIWbsKa 1 HUKens 1 Mr/cm®

Hasecky Ka>|<,qoro MeTanna maccon 0,1 r B3BELUMBAIOT C MOrPeLIHOCTbIO He 6Gonee + 0,0003 r,
pactsopsior B 10 oM’ pacTBopa aszoTHOM KMCnOoThl 1:1 Npu HarpeBaHuU. PacTBOpLI BbIASMKMBAIOT HA NNUTe
[0 yaaneHus oxcmuoa a3oTa, He [O0BOASA A0 KMMEHUS, OXNAaXAAKT, MEPEHOCAT B MEpHble KOnobbl
BMECTUMOCTBI0 100 cMm® , 40BOAAT 06bEM A0 METKU BOAON U NEpEeMELLMBAIOT.

MorpewHoOCTb 3HAYEHMA MACCOBOW KOHLEHTpaUuM Kaxaoro 9SnemeHta B pacTBOpe COCTaBnsAeT
+ 0,004 mr/cm®.

8.1.4 PaCTBOpr MacCcOBbIMM KOHLEHTpauUAMM MapraHua, MarHus, TUTaHa, XpomMa M LMHKa

1 mr/em®

Hasecky Kamuoro Metanna maccon 0,1 r B3BELWMBAOT C MOrPELLUHOCTLIO He Gonee + 0,0003 r,
pacteopsioT B 10 om’® pactBopa COnsAHOW KMcnothl 1:1 npu HarpeBaHMM He JOoBOAS A0 KMNeHus. PacTtBopbl
OXNAXKAAIT, NEPEHOCAT B MEPHble KOonbbl BMECTUMOCTbI0 100 CM>, 10BOAAT 06LEM A0 METKN PacTBOPOM
congHon kucnotel 1:5 U nepemeLunsaioT.

MorpewHoCcTb 3HaYeHMss MacCOBOW KOHLEHTpauuM Kaxaoro 3feMeHTa B pacTBOpE COCTaBnsieT
+0,004 mr/cm”.

8.1.5 PacTBOp MaccoBOM KOHLUEHTpaLUen KpemMHus 1 mr/cm®

B cteknoyrnepoaHbiin Turenb BMecTUMocCTbio 50 cm® nomewatot 1,0 r ruapokcuaa HaTpus U HaBeCKY
aunokcuaga kpemuus (SiO,) maccoi 0,214 r, B3BELUEHHYIO C MOrPELIHOCTbIO He Gonee + 0,0003 r . Turenb
NnoMeLLaloT B Nevb U CnnaensalT npu Temnepatype (450 + 50) °C B TeueHue 20 MuH. Turenb BbIHUMAIOT U3
MybenbHON Meun U OXNaxkaawT A0 KOMHAaTHOW Temnepatypbl. B Turenb pobasnswt 20 cMm® BOAblI,
HarpeBalT [0 pPaCTBOPEHUSI CONEN, OXMaXaalT, COAEPXKUMOE TWUIMMS MNEPEeHOCAT B MEpPHYK Kondy
BMecTUMOCTbIO 100 cm®, goBoasAT 0O6beM A0 METKM BOAOW, MEPEMELUMBAIOT U Cpasy MNEpPEeHOCAT B
repMETUYHO 3aKPLIBAOLLYIOCA NONIMATUIIEHOBYIO, MONUMPONMUITEHOBYIO UM TEDITOHOBYIO €MKOCTb.

MorpewHoCTb 3HaYeHNss MaCCOBOM KOHLIEHTPaUMK KpeMHus B pacTBope cocraenseT + 0,003 Mr/cm’.

JonyckaeTca uCNonb3oBaHMe ApPYrux METOAUK MNPUIOTOBMEHUST OCHOBHbLIX PAacTBOPOB, a TaKke
UCMONb30BAHUE TOTOBLIX CTaAHAAPTHLIX WM aTTECTOBAHHLIX PACTBOPOB MPU  YCIOBUU MONYYEHUS
METPOSIOrMYECKMX XapakTEPUCTUK, HE YCTYNatoLLMX yKa3aHHbIM B Tabnuue 2.

8.2 NMpuroroBrneHUE MHOIrO3S5IEMEHTHbIX NPOMEXYTOUYHbIX PaCTBOPOB

8.2.1 MpuroToBneHne NPOMEXYTOYHOrO pacTBopa, coagepXxauwero 3050TO, NATUHY, Nanfagun,

poaui, ceneH, Cypbmy, Tennyp

Pacteop A: MuneTkoli oT6upaiot no 10 cm’ OCHOBHbIX PACTBOPOB MEPEYUCIIEHHbIX SMEMEHTOB U
MOMELLAIOT B MEpHYI0 Konby BMecTUMOCTbI0 100 CM°, JOBOAST O06LEM [0 METKM PacTBOPOM COMSHOI
Kucnotel 1:5 n nepemewumsator.

3Haqume MacCOBON KOHLIEHTPaLMKU Kaxaoro U3 yKasaHHbIX 3MEeMEHTOB B pacTBOpe COCTaBnaeT
100,0 mKkr/cm®.

|-|Ol'p63LIJHOCTb 3HaYEeHUss MaccOBOW KOHLEHTPAUMM Ka4Ooro 9neMeHTa B pacTBOpe CcOoCTaBnseT
+1,1 MKr/c™m™.

8.2.2 MpuroToBNeHue NPOMEXYTOUYHOIO pacTBopa, coaepxKallero xerneso, ko6anbT, MapraHed,

Medb, HAKeNb, CBUHEL, LIMHK

Pacteop b: I'ImneTKow otouparot no 10 om® OCHOBHbIX pPacTBOPOB MEPEYUCIIEHHBIX 3NEMEHTOB U
MOMELLAT B MEpHYI0 KONGy BMECTUMOCTbio 100 CM°, 40BOASIT 06bEM A0 METKM PacTBOPOM COMSHON
KMCnoThl 1:5 n nepemMeLLnBaloT.

3Haquwe MAacCOBOMN KOHLEHTpaUWW Kaxaoro U3 ykasaHHbIX 3NEMEHTOB B PaCTBOpPE COCTaBnseT
100,0 MKT/CM.

|_|0rp63LIJHOCTb 3HAYEHNS MAaCCOBOW KOHLIEHTPALMU KaXOOro 9reMeHTa B pacTBOPE COCTaBMAET
+1,1 MKr/cm™.

8.2.3 [lpuroTtoBneHne npPOMEXYTOYHOrO pacTBOpa, CoAepxKawero aslMHMHUWA, BUCMYT,

MbIWbsAK, KAAMWUN, MarHUiM, ONIOBO, XPOM, TwraH

Pactesop B: lNuneTtkon 0T6mpa10T no 10 cm* OCHOBHbIX pPacTBOPOB MEPEYUCIIEHHbIX 3NIEMEHTOB U
noMeLLalT B MEpHYI0 Konby BmecTumocTbio 100 cM®, [0BOAST 06bEM [0 METKM pacTBOPOM CONSAHON
kuenotel 1:5 u nepemewumsarot.

3Haqe|-me MAaCCOBOMN KOHLEHTpaUWUW KaXaoro U3 yKa3aHHbIX 9NIEMEHTOB B PaCTBOPE COCTaBnsET
100,0 mKr/cm®.
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MorpelwHocTb 3HAaYEHUs1 MACCOBOW KOHLUEHTpAaLMK KaKAOro 3remMeHTa B pacTBOpPE COCTaBNSET
3
+ 1,1 MKr/cm”.

8.2.4 MpuroTtoBneHne NPOMEXYTOYHOIO pacTBopa, coaepXallero KpeMHuin

Pacreop K: MNMunetkoin otbupaiot 10 cM* OCHOBHOIO pacTBopa KpeMHUs U MOMELLAaT B MEPHYIO KONby
BMECTUMOCTbIO 100 cM°, 10BOAST 06bEM [0 METKM pacTBOPOM CONSIHOW KMCNOTbl 1:5, nepemeLunBsaroT,
nepenuBaroT ANA XPaHEHUS B FEPMETMYHO 3aKPbIBAIOLLYIOCA MOMUITUMEHOBYIO, MOSIMMPOMUIEHOBYIO WIK
Ted)NTIOHOBYIO EMKOCTb.

3HadeHne MaccoBOW KOHLIEHTpaUUKN KpeMHUS B pacteope coctaensaeTt 100,0 MKr/cM®.

MorpewHoCcTs 3Ha4eHNS MacCoBOIN KOHLEHTPaLMM 31EMEHTOB B pacTBope cocraenget + 1,1 MKr/cm®.

PacTtBopbl, NnpurotoBneHHble No 8.2, XpaHAaT NpyU KOMHATHOW TeMnepaType B repMeTUYHO 3aKpbITbIX
eMKOCTSX He Bonee 1 mec.

Ha emkocTsix ¢ pacTBOpamu AOIKHbI ObITb HAKNEEHbl 3TUKETKM C YKa3aHMEM HaUMEHOBaHUs Unu
YCINOBHOIO 0003HAaYeHUs 9ONeMEHTOB, MAaCCOBOW KOHLEHTpauuu ISIEMEHTOB W MNOTPeLHOCTn ee
YCTaHOBMNEHUSA, AaTbl MPUTOTOBIEHUSA U CPOKA XPaHEHUS pacTBopa.

8.3 MpuroTtoBneHue rpagynpoBOYHbIX 00pasLoB

pagyupoBOYHbIE 00Opas3Lpl ANs ONPeaeneHns NPUMECEN rOTOBAT U3 NPOMEXYTOUHbIX PACTBOPOB A,
B, B, K, npurotoBneHHbix no 8.2.1 — 8.2.4.

B mepHble konbbl BMeCTUMOCTbiO 100 cm® nunetkamu 0TOMPAIOT anUKBOTHbIE YACTU NPOMEXYTOUHbIX
pacTBOpPOB coOrnacHo Tabnuue 3, O0BOAAT OObEM [0 METKM pacTBOPOM CONMAHOM  KUCNOTbl 1:5,
nepemMeLwmBaT. «HynesbIM» pacTBOPOM (rpaaympoBOYHbIn obpasey O - 0) ABnseTca pacTBOP CONSAHON
KMCnotol 1:5.

Pacteopbl O-0, Si—-1, Si-2, Si-3, Si—4 nepenuBaloT ANA XpPaHEHUA B rEPMETUYHO 3aKPbIBAIOLLYIOCH
MONUATUNEHOBYIO, NONUNPONUNEHOBYIO UNK TEPNOHOBYK €MKOCTb.

PacTBOpbl XxpaHaT He Bonee 5 AHel Npu KOMHATHOW TeMnepaType.

HonyckaeTca ucnonb3oBaHue Apyrux CrnocoGOB MPUrOTOBMEHUS TPafyMpPOBOYHLIX PacTBOPOB Mpu
YCINOBUMW NOMYYEHUSI METPONOTMYECKUX XapaKTEPUCTUK, HE YCTYNAKLLIMX YKa3aHHbIM B Tabnuue 2.

Tabnwuuy a3 - MpagynpoBoyHbie 00pasubl 4Ns ONpeaeneHna npumecen

Maccoasi paHuUbl UHTepBana, B
Obo3Ha4eHne O6o3Ha4eHne BBoauMBbIiA 06BEM KOTOPOM C BEPOATHOCTbLIO
KOHLieHTpaLus _
rpagyvpoBOYHOro NPOMEXYTOYHOrO NPOMEXYTOHYHOro SEMEHTOB P=0,95 HaxoauTca
obpasua pacTtsopa pacTeopa, cM® 3 abcontoTHas NorpeLlHoCTb,
MKI/cM 3
#+ A, MKF/CM
fo-0 - - 0 -
[O-1 A B, B
- — 0,5 0,50 0,01
Si-1 K
rQ -2 ABB 1,0 1,00 0,01
Si-2 K
o-3 ABB 5,0 5,00 0,07
Si-3 K ' ' '
ro-4 a1 10,0 10,00 0,15
Si-4 K ' ' '

9 NpoBeneHne aHanu3a
9.1 MogrotoBka Npo6

JlaGopatopHyto npoby cepebpa npeaBapuTENbHO OYULLAKOT OT MOBEPXHOCTHLIX 3arpsasHeHuin. Onsa
3TOro ee NoMeLLaloT B CTakaH, NPUMUBAOT pacTBOP COJISAHON KUCIOThl 1:1 Tak, uTobbl BCA npoba okasanach
B pacTBope, U KUNATAT B TeyeHue 5 muH. PactBop cnuBalT M NpoMbIBAOT cepebpo 5 — 6 pa3 Boaovi
METOAOM AekaHTauuun. CTakaH ¢ NPOMbITbIM CEPEOPOM MOMELLAIOT B CYLUMILHbIN WKag U cywaTt B TedeHne
1 4 npu Temneparype (100 * 5) °C.

9.1.1 MoaroToBKa pacTBOPOB aHANU3UpPyeMbIX NPOO K onpeaereHuo npumMecen

B cnyyae HeobxoauMMOCTM onpeaeneHus KpemMHUA Cpeaun npounx MpUMECEN peKkoMeHayeTcs
NpoOBOAUTL BCE ONepaLun BO pTroponnacToBon unm TedprnoHoBoi nocyae. Ecnu He TpebyeTcs onpeaenexHue
KpeMHus1, onyckaeTcsl NPOBOAMTL OnepaLun B CTEKNSAHHbIX CTakaHax.

[nsa npoBeaeHusa aHanusa BbINOMHAOT ABa napannenbHbiX onpeaenexHus. Haseckn cepebpa maccon
(0,5 — 2,0) 1 kaxgas B3BELUMBAIOT C MNOTrPELUHOCTbI0 He Gonee * 0,0003 r, nomeLjalT B CTaKaHbl
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BMECTUMOCTbIO 50 cMm°, npubasnsT 10 oM’ pacteopa asoTHOW KMCNOTbI 1:1 U pacTBOpAOT B TeyeHue 1 4
noA KPbILLKOW NpW HarpesaHuu, He 40BOAA A0 KUMEHUS.

Mocne oxnaxaeHusa pactesopa gobasnsaoTt 10 om® pacTBopa COnsAHOW KMCNoTbl 1:1 Npu NOCTOAHHOM
nepemMeLuMBaHUKM CTEKMSAHHOW Manoyvkon Bo u3bexaHue ynnoTHEeHus ocaaka xnopuja cepebpa. Pactesop ¢
0CaJKOM BbIAEPXKMBAIOT HA NnuTe B TeyeHue 1 4 NoA KPbIWKOMW, HE AOBOASA A0 KMMEHUS M nepemeLunBas
2 — 3 pasa.

B oxnaXkaeHHbIii pacTBop 406aBnsioT 5 cM> KOHUEHTPUPOBAHHOW CONSIHOW KUCIOThbI NPU SHEPTUYHOM
nepeMeLUMBaHun CTEKNSIHHON Narioykon, oOMbIBAIOT €e BOAOW Haa CTakaHOM U MpOrpeBaloT pacTBop Ans
MONHOW KoarynsAuum xrnopuaa cepebpa B TeuyeHne 1 4 nog KpbiLWKOW, He A0BOASA A0 KUNEHUS.

OxnageHHbIn pacTBOp UNLTPYIOT B MepHylo konby BMeCTMMOCTbiO 25 wunn 50 cm® uyepes
npeaBapuTensHO MPOMbITLIA ABAa pasa BOAOW ABOWHOW (PUNLTP «CUHAS neHTax». [MpombiBaloT 0cafok
xnopuga cepebpa Ha unbTpe pacTtBopoM consiHoW kucnotbl 1:100 go obvema cdunbTpata B Konbe
HEMHOr0 MEHbLLIE HOMUHANbHOW BMECTUMOCTU, AOBOAAT A0 METKU BOAON U nepemeLumnsaloT (pacteop 1).

MonyyeHHbIn pacTBop 1 UCNONBL3YIOT ANA ONPEeAENEHNA CoaepXKaHNs NMPUMECEN.

9.1.2 MoprotoBKka pacTBOPOB aHaANM3UPyeMbiX MNPo6 K ONpeaeneHnilo npUMece,

coocaxaaeMbix ¢ Xsiopuaom cepebpa

PunbTp ¢ ocagkoMm xnopuaa cepebpa no 9.1.1 nomewaloT B CTakaH BMECTUMOCTbIO 250 oM,
npu6asnalT no 10 cM® cepHOM W a30THON KMCMOT, BbIAEPXMBAIOT NPU KOMHATHOI Temnepartype ,uo
npekpawieHnss OypHOW peakuuu BblAENEHUA OKCUAOB asoTa, 3aTem HarpesaloT Npu  MakCcuManbHOR
Temnepatype HarpeBa 3neKTpU4ecKOn NNUTbl A0 BbiAENEHUs ryCTbiX MapoB CEepHOro aHrmapugaa. CrakaH
NepecTaBnsAloT Ha NEepPegHIo0 4acTb NAUTLI, OCTOPOXXHO NpuBaBNAT 5 — 7 Kanenb a3oTHOM KUCMOTbl U
CHOBa HarpeBalT A0 BbliAENEHMS TyCTbIX MapoB CEpHOro aHruapuaa. Onepaumio Ao6aBneHWs asoTHOM
KMCNOTbI MOBTOPSAIOT A0 NOMHONO pacTBOpeHus xnopuaa cepebpa. Pactesop ynapusaior ,uo BIAXXHbIX COMNewn,
oxnaxaaioT, [06aBnsT npu nepemewmsanun 10 cm® a30THOI KuenoTbl, 100 cm® ropsueii BoAbl U
HarpeBaloT [0 PacTBOPEHWs Coneil. 3aTem K pacTsopy A0GaBRAOT 3 CM° CONSIHOW KMCMOTbI WU Cpasy
UNLTPYIOT B CTakaH 4vepes PUNbTP «CUHAA NEHTa», NPeaBapuUTENbHO MPOMLITHIA 4 — 5 pa3s ropsuum
pactBopomM consHon kucnotbl 1:100 u aea pasa ropsiden Bogon. Ocagok xnopuaa cepebpa npombiBaloT
AekaHTauuen 5 — 6 pas ropavum pacrsopom conaHon kucnotbl 1:100, He aHanuaupyioT. MonyvyeHHbI’
dunbTpat ynapusait go o6vema 3 - 5 oM’ nepeBoasT B MEPHYIO kOnbGy BMECTUMOCTbIO 25 nnmn 50 oM’
pacTBOpOM CONsiHOW kucnotbl 1:5, noBogAaT 0ObLEM A0 METKM STUM KE PacTBOPOM KUCMOTHI W
nepemeLnBatoT (pacTeop 2).

Mony4yeHHbIN pacTBOp 2 UCMOMBL3YIOT ANA ONpeAeneHns cogepXxaHns nNpuMecen.

HonyckaeTtcs o6beauHeHue pactBopos 1 U 2 Ana NpoBeAEHUSA U3MEPEHUN.

OAHOBPEMEHHO C NOArOTOBKONM NMPOO B TEX XK€ YCMOBMUSAX MPOBOAAT ABA KOHTPOJIbHLIX («XONOCTbIXY)
OMbITa AN BHECEHUSA NMONMPABKU B pe3ynbTaTbl aHAaNM3a Ha YNCTOTY pEaKkTUBOB.

9.2 NMpoBeaeHue UsmepeHUn

9.2.1 MoparoToBky cnekTpoMeTpa k pabote u paboTty Ha Nnpubope NPOBOAAT COrMAaCHO MHCTPYKLUM NO
aKcnnyataumu cnektpomeTpa. B nporpammy usMepeHuin BBOASAT 3HAYEHUA MACCOBbIX KOHLIEHTpauun
rpagyMpoBOYHbIX 00pas3suUOB, ANMHbLI BOMH AHANUTUYECKUX NUHUIA, TOYKU Koppekuuu ¢oHa, napaMmeTpsbl
nnasmbl.

PekomeHayemble ANWHbI BOSIH aHANMTUYECKNX NUHUI NpUBeaAeHbl B Tabnuue 4.

Honyckaetca ucnonb3oBaHWe ApYrux MAWHWUA  NPU  YCNIOBUM  MOJNYYEHUS  METPOSIOrMYECKUX
XapaKTepuCTUK, He YCTYNaloLWMX yKka3aHHbIM B Tabnuue 2.

Tab6nwuy a4 -[OnuHbl BONH aHANUTUYECKUX NUHUIA

OnpegensemMblil 3NeMeHT [nvHa BOMHbl, HM Onpegensaemblii aneMeHT JAnnHa BOMHbLI, HM
ANOMUHUI 396,15 Onoso 189,98
Buemyt 223,06 MNannagwii 363,47, 340,46
YKeneso 238,20 MnatuHa 265,94
3onoto 242,80; 267,60 Popwuit 343,49
Kagmuia 228,80; 226,50 CBUHel| 220,35
KobanbT 228,62 CeneH 203,985
KpemHui 251,61 Cypbma 206,83
Marnui 383,83; 279,55 Tennyp 214,28
MapraHel 257,61 TuTaH 334,99
Megab 324,75 XpoMm 267,71
MbILWbAK 193,70 LinHk 213,86
Hukenb 231,60
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9.2.2 MpaayvpoBOYHbIe 06pa3Lbl NOCneaoBaTenbHO BBOAAT B MNna3my U U3MEpPST WHTEHCUBHOCTU
AHaANUTUYECKMUX NUHUIA OMPEAENAEMbIX 3MEMEHTOB 3a BbIMETOM (POHA (MHTEHCUBHOCTU U3NYyYEHUA cnekTpa
PSOOM C aHanmUTMYECKOW NUHWEN onpeaensemoro anemMeHTa). [ns kagoro pacrteopa BbIMOSHAIOT TPU
U3MEPEHUSA U BbIYUCTISIOT CPeaHee 3HAYEHNE UHTEHCUBHOCTMU.

MpaayupoBOYHbIE XapaKkTEPUCTUKM NONyYaloT B koopauHaTax (X, k), rae X — maccoBas KOHLEHTpauus
onpeaensieMoro 3neMeHTa B pacTBope Ans rpagyvpoBku, B MKI/CM®, |y — 3HAYEHWe MHTEHCUBHOCTU
aHaNUTUYECKON NIMHUM STOTO SMIEMEHTA 3a BbIYETOM PoHA.

9.2.3 3ateM B NnasMy BBOASAT PaCcTBOPbI KOHTPOJIbHBIX OMbITOB M aHanu3mpyembix Npo6. Ana kaxaoro
pacTBOpa BLIMOMHAT TPU U3MEPEHUS MHTEHCUBHOCTW @HANMUTUYECKUX MUHUI ONpeAenseMbIX 9NEMEHTOB
(3a BblMETOM (POHA) U BLIMMCNAT cpeaHue 3HadeHus. C MOMOLLBIO rPaJyMpPOBOYHOM XapaKTepPUCTUKK
Haxo4sAT 3Ha4YeHMEe MaCCOBOI KOHLEHTpaLUMKN SNeMeHTa B pacTBOpe aHanu3mpyemon npobbl U KOHTPOSbHOTO
onbITa.

10 OueHka nNpUEeMNIEMOCTU pe3yrbTaToB napannenbHbIX onpeaeneHun u
nony4YeHne OKOHYaTeNbLHOro pesynbrara aHanusa

10.1 MaccoByto gonto onpeaensieMoro anemeHta X, %, Bbl4MCNaoT no doopmyne

X=(CX—G<)~I/ @
m-10000

rae C, — 3HaA4YeHUe MacCOBOW KOHLEHTpauuu OnpedensemMoro SfnemMeHTa B aHanu3upyemom pacrsope,
MONY4YEHHOE MO rPafyMPOBOYHON XapaKTEPUCTUKE, MK/CM

Cy — cpegHeapudMeTuyeckoe 3HaAY€HWe ABYX PesynbTaToB napanfenbHbIX onpeaeneHnit MaccoBOM
KOHLIEHTPALMN SNIEMEHTa B PACTBOPAX KOHTPOSIBHOTO OMbITa, MKI/CM’;

V — 06beM aHanM3Mpyemoro pacTBopa npobbl, CM°;

m — macca HaBeCku npobel, T.

Pe3ynbTaTtoM €AMHMYHOrO aHanuM3a no KaXaomy 3MeMeHTY SBMSEeTCH CyMMa MacCOBbIX AOrnen,
onpeaerieHHbIX U3 pacTBopoB 1 1 2.

10.2 MNpremMnemocTb pe3ynbTaToB napannenbHbix onpeaenenuii ouexnsaiot no FOCT P NCO 5725-6
nyTeM COMOCTaBMNEHMA abCOMIOTHOrO PacxoXaeHUs ABYX Pe3ynbTaTtoB napasnfienbHbiX onpeaeneHun r, co
3HaYeHMeM npezena noBTOPSiEMOCTH I, NPUBEAEHHbIM B Tabnuue 2.

Ecnu r He npeBbILWAET 7, TO ABa pesynbTaTa napanfeneHeIX onpeaeneHuin NPU3HaloT NpueMnemMbiMmn
1 3@ OKOHYaTenbHbIN pesynbTaT aHanuaa npuHUMaloT UX cpegHeapudMeTU4eckoe 3HaueHue.

Ecnu ri npeBbiIaeT r, TO NPOBOAAT €LUe ABa napannenbsHbixX onpeaenenus. Ecnu npu aTom ananasoH
YeTblpex pe3ynbTaToB napannenbHbix onpeaeneHnii (Xmax—Xmin) He NPEBbILLAET KPUTUUECKUIA AMana3oH AnA
n =4, CRygs (4), TO 3a OKOHYaTENbHbIN pe3ynbTaT aHanusa NPUHUMaloT cpegHeapndMeTUIecKoe 3HaYeHne
YyeTbipex pe3ynbLTaToB NapannenbHbIX OnpeaeneHui.

Kputnyeckuit ananasoH CRygs(4) paccuutbiBaloT no opmyne

CRogs(4) = f(4) S 3
raoe f(4) = 3,6 — KOShDULMEHT KPUTUYECKOrO AnanasoHa Ans YeTbipex napannenbHbiX onpeaeneHuii;
S;— cTaHJapTHOEe OTKIMOHEeHWE NOBTOPSEMOCTHU, 3HAYEHUA KOTOPOro NpuBeA€eHbI B Tabnuue 2.

Ecnu ananasoH 4yeTbipex pesynbTaToB napannenbHbiX onpeaeneHuii npesbilaet CRygs(4), TO 3a
OKOHYaTenbHbI pesynbTaT aHanu3a nNpUHUMAlT MeAMaHy YeTbipex pesynbTaToB napannenbHbIX
onpeaeneHuii.

11 OchopmneHune pe3ynbLTaTtoB U3MEPEHUN

PesynbTtat aHanu3a (M3MepeHuit) NpeacTaBnsIoT B BUAE:
XunA, P=0,95
rae X —maccoBas 4onsi onpeaensieMoro anemexTa, %;
A - xapakTepucTuka norpeLuHoCTn usMepeHnss MaccoBOi A0NM ONpeaensemoro anementa npu P = 0,95.
3HaueHus A npusegeHsl B Tabnuue 2.

Mpu 3TOM YUCMEHHOE 3HAYEHME pe3yrbTaTa aHanusa OKpyrnsioT A0 pa3psaa, B KOTOPOM 3anucaHa
nocrneaHsAs 3Havalas uudpa ero norpeLHoCTm.
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12 KoHTpOnb TOYHOCTU pe3ysfibTaToB aHanusa
12.1 KOHTPONb NPOMEXYTOYHON NPELM3MOHHOCTU U BOCNPON3BOAUMOCTH

Mpu KOHTpONEe nPOMEXYTOYHON NPELU3UOHHOCTU (C u3MeHalwmmuca dakropamm onepartopa u
BpEMEHU) abComMIOTHOE 3HA4YeHWe pas3HOCTM [JByX pe3ynbTaTOB aHanu3a OAHOW M TOW e npoobl,
NONyYEHHbIX PasHbIMKU ONepaTopammn ¢ UCNOSNIb30BAHMEM OAHOTO U TOrO e 000pyA0BaHUA B pa3Hble AHU, He
ZIOIDKHO MPEBbLILLATL NPEAEN NPOMEXYTOYHON NMPELN3NOHHOCTU R(1o), YKasaHHbIW B Tabnuue 2.

Mpu kOHTpONE BOCNPOM3BOAUMOCTU aOCOMIOTHOE 3HAYEHME PAa3HOCTM ABYX pe3ynbTaToB aHanu3a
OAHON 1 TOM e NpoDbl, NONYYEHHLIX ABYMA NnabopaTopusiMu B COOTBETCTBUM C TPEOOBAHUSIMU HACTOALLETO
CTaHAapTa, He AOJDKHO MPEBLILLATL NPeaen BOCNPOM3BOAUMOCTYU R, ykasaHHbIW B Tabnuue 2.

12.2 KOHTpPOsb NPaBUIIbHOCTH

KoHTponb nmpaBunbHOCTM NpoBOAAT nyTeM aHanusa obpasuoB anst koHTpons (OK) ¥ KOHTPOMbHbIX
npo6.

Mpu KoHTpONe npaBUMbHOCTM aGCOMIOTHOE 3HAYeHWEe PasHOCTU MeXAy pesynbLTaToMm aHanusa U
OMOPHLIM 3HAYEHWEM MAaCCOBOW AONM 3dneMeHTa-npumecu B obpasue Ans KOHTPONS WM KOHTPOMbHOM
npo6e He JOIMKHO NPEBLILLIATL KPUTUHECKOTO 3HaYeHus K.

Kputnueckoe 3HaueHue K paccuutbiBaloT no opmyne

K:,/L@K +4%, 4)

rae Aok — NOrpeLLHOCTL OMOPHOTrO 3HAYEHUSs MACCOBOM AOMKU 3neMeHTa-Npumecu B 0bpasue AnsA KOHTpons
UNN KOHTPOsbHOM npobe, %;

A - 3HauyeHWe noKasaTens TOYHOCTWU pe3ynbTata aHanu3a, COOTBETCTBYIOLLEE OMOPHOMY 3HAYEHMIO
MaccoBOi gonu anemeHTa-npumecn B OK unu koHTponbHom npoGe, %. 3HaueHust A npuBeaeHsl B Tabnuue 2.
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