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Mpeancnosune

1 PASBPABOTAH OTKpbITbIM akuMOHepHbIM obLlecTBoMm «Wprupegmer» (OAO «Wprupegmerts).
locyfapCTBEHHbIM Hay4HbIM LEHTPOM  [0CyAapCTBEHHbIVi Hay4YHO-UCCNeAoBaTeNbCKUl U NPOEKTHBbIV
WHCTUTYT peAKomeTasimyeckoi npomsiwnerHoctn (FHL, MFnpegmet), OTKPbITbIM akLMOHEPHbIM 06LLECTBOM
«KpacHosipcknii 3aBog, LBETHbIX MeTannoB umenn B.H. F'ynuagosa» (OAO «KpacuBeTMmeT»)

2 BHECEH TexHunyeckum KomMuteToM Mo ctaHgaptusaumm TK 304 «bnaropofHblie MeTasfbl, Crniasbl,
NPOMbILLNEHHbIE OBENIVPHBIE U3ENNA U3 HUX. BTOPUYHbIE pPecypcbl, cogepxallune 6naropofHbie MeTa bi»

3 YTBEPXJEH WV BBEJEH B OEWCTBUE lMpukasom ®efnepanbHOr0 areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio 1 MmeTponorun ot 12 aekabps 2014 r. No 1990-ct

4 BBE/EH BIEPBbLIE

MpaBnna npuMeHeHus HacToswero ctaHgapTa ycraHoBneHsl B FTOCT P 1.0—2012 (pasgen 8).
MHbopmaumsa 06 N3MEHEHUSAX K HACToALWEeMY cTaHAapTy Ny6MKyeTCs B BXerog>oM (N0 COCTOSIHUIO Ha
1aHBaps TeKyL,ero roga) MHpopMaLMoHHOM ykasaTtene «HauuoHanbHble cTaH4apThl», a opuymanbHbiii
TEKCT W3MEHEHWI W MNOMpPaBOK - B EXEeMeCAYHOM WH(POPMaLMOHHOM Yyka3aTene «HauuoHasbHble
cTaHfapTbi». B cnyyaB nepecmoTpa (3amMeHbl) WM OTMEHbl  HacToAWwero craHgapTa
COOTBETCTBYWLULEE YyBeaoM/eHNe 6GyaeT onybnvkoBaHO B 6Grmkaillem BbiMycke WHOPMAaLUOHHOIO
ykazaTensa «HauuoHanbHble cTaHfapTbi». COOTBETCTBYHO U aA MHpopMaums, yBeAOMIEHNE N TEKCThI
pasmeliarnTcs TakxXe B MHPOPMAUMOHHON cucTteme 06Liero nonb3oBaHuA - Ha oduumasbHOM canTe
depepanbHOro areHTCcTBa MO TEXHUYECKOMY PEryIMPOBaHWI0 U MEeTPosiorMn B ceTu WHTepHeT
(gost.ru)

© CrtaHpapTuHdopm, 2015

HacTosilymii ctaHfapT He MOXeT 6biTb MOSIHOCTbIO WM YacTUYHO BOCMPOW3BEAEH, TUPAXUPOBaH 1
pacnpocTpaHeH B kayecTBe oduumanbHOro wmsgaHns 6e3 paspelleHns ®degepanbHOro areHTcTea Mo
TEXHWYECKOMY PETY/IMPOBAHNIO N METPOIOTUM
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HAUWOHANbHbBIA CTAHALAPT POCCUMUCKOW SGELEPALUMN

CEPEBPO
MeTo/ aTOMHO-3MUCCUOHHOI0O aHan3a ¢ UHAYKTUBHO CBA3AHHON Nna3moi

Silver. Method of inductively coupled plasma atomic-emission analysis
fata BBegeHns — 2015—07—01

106nactb NpUMeEHeHuUs

HacToswumii cTtaHgapT pacnpocTpaHsieTcsa Ha aduHMpoBaHHOE Ccepebpo C MaccoBoi foneit
cepebpa He meHee 99.8 %.

CTaHgapT ycTaHaB/iMBaeT aTOMHO-3MWCCUOHHbLIA C WHAYKTUBHO CBA3aHHOW nna3moi MeTop,
onpefeneHvs NpuMecei: asloMUHUA, BUCMYTA, Xefesa, 30/10Ta, Kaamus, kobanbTa, KPEMHUSl, MarHus,
mMapraHua, Meau, MbilbsKa, HUKeNs, 0n10Ba, Nannagus, nnatuHbl, POAUSA, CBMHLUA, CefneHa, CypbMbl,
Tennypa, TMTaHa, Xxpoma 1 umHka B athtpuHMpoBaHHOM cepebpe.

2 HopmaTuBHbIE CChINKK

B HacToALemM cTaHAapTe UCnosib30BaHbl HOPMATUBHBIE CCbINIKM Ha criegylolme ctaHaapTbl:

FOCT P 8.563—2009 locygapcTBeEHHaA cuctema obecneyeHus efuHCTBa WM3MepeHuin. MeToauku
(MeToabl) n3MepeHuii

FOCT P NCO 5725-1—2002 To4HOCTb (MPaBUNbLHOCTb M NPEUU3NOHHOCTb) METOAOB U pe3y/ibTaToB
nsmepeHuii. Yactb 1. OCHOBHbIE NMOMOXEHUS U onpefeneHns

FOCT P NCO 5725-3—2002 To4HOCTb (MpaBW/IbHOCTb U MPELM3NOHHOCTb) METOAO0B U pPe3y/nbTaTtoB
nsmepeHuii. Hactb 3. MpomMexyTouHble nokasarenn Npeun3noHHOCTN CTaHAapTHOrO MeToAa U3MepeHui

FOCT P NCO 5725-4—2002 To4HOCTb (MpaBUNbLHOCTb U NPEuu3noHHOCTb) MEeTOAOB U pesy/ibTaToB
nsmepeHuii. Yactb 4. OCHOBHblE MeTOAbl ONpeAeneHns NpaBuIbHOCTU CTaHAapTHOro MeToda U3MepeHunit

FOCT P NCO 5725-6—2002 To4HOCTb (MpaBUNbHOCTb U NPEUu3noHHOCTb) METOAOB U pe3y/ibTaToB
nsmepeHuii. Hactb 6. Vicnonb3oBaHne 3Ha4eHUii TOYHOCTU Ha NpakTuke

FOCT P 52244— 2004 Nannagnit adppMHNPOBaHHbIA. TEXHUYECKME YCOBUSA

FOCT P 52245—2004 MnatuHa adpprHMpoBaHHasn. TexHuyeckme ycnosus

FOCT P 52361—2005 KOHTpo/Ib 06bEKTa aHaNUTUYECKUA. TEPMUHBI U OnpeseneHns

FOCT P 52501—2005 (MCO 3696:1987) Boga aAns nabopatopHOro aHanmsa. TexHuyeckne ycroBus

FOCT P 52599—2006 [iparoueHHble MeTanbl 1 ux cnaasbl. Oblne TpeboBaHMsA K METOAAM aHaNn3a

FOCT P 53228—2008 Becbl HeaBTOMaTMyeckoro feictems. Yactb 1. MeTponoruueckue u
TexHuyeckne Tpe6oBaHus. McnbiTaHms

FOCT 123—2008 KobanbT. TexHuuyeckne ycnosus

FOCT 804—93 MarHuii NepBUYHbIi B YyLlKax. TeXHUYeckue ycnoBus

FOCT 849—2008 Hukenb nepBuYHbIA. TeXHUYECKMe YyCNoBus

FOCT 859—2014 Mepab. Mapku

FOCT 860—75 OnoBo. TexHuyeckue ycrnosus

FOCT 1089—82 CypbMma. TexHunyeckue ycnosus

FOCT 1467—93 Kagmuii. TexHu4eckume ycnosus

FOCT 1770—74 (1SO 1042-83. 1SO 4788-80) [locygpa MepHas nabopaTopHas CTekNsHHas.
LimnuHapel, MEH3YPKKU, KON6bI, NPO6GUPKN. O6LLME TEXHUYECKUE YCNOBUSA

FOCT 3640—94 LinHK. TexHUyeckne ycnoBus

FOCT 3778—98 CBuHel,. TexHN4Yeckne ycnosus

FOCT 4328—77 Peaktusbl. Hatpua ruapookuchb. TexHuyeckme ycnosus

FOCT 5905—2004 (MCO 10387:1994) Xpom MeTanimyeckuin. TexHuyeckne TpeboBaHUS W yC/ioBUS
nocTaBKu

FOCT 6008—90 MapraHel, MeTanIM4ECKNA 1 MapraHel, a30TPOBaHHbIA. TexHUu4eckne ycroBus

FOCT 6835—2002 301070 1 cniasbl Ha ero ocHoBe. Mapku

N3paHne ochmynanbHoe
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FOCT 9428—73 PeakTuBbl. KpemHuii (1V) okeug. TexHuyeckue ycnoBus

FOCT 10157—79 AproH ra3oobpasHblil 1 Xnakuii. TexHnyeckme ycnosus

FOCT 10298—79 CeneH TEXHNYECKUA. TeXHUYeCcKne ycnoBus

FOCT 10928—90 BucmyT. TexHuyeckue ycnosus

FOCT 11069—2001 ANOMUHMIA NepBUYHbIA. Mapku

FOCT 11125—84 Kucnota a3oTHasi 0C060i YNCTOTbl. TeXHUYecKne ycnoBus

FOCT 12342—81 Popawit B nopoLuke. TexXHn4eckme ycnosus

FOCT 13610—79 XKene3o kapboHWUIbHOE pagnoTexHuyeckoe. TexHn4eckme ycnosus

FOCT 14261—77 Kucnota consiHas ocoboi YncTtoTbl. TeXHUYECKME YCNoBKSA

FOCT 14262—78 KucnoTa cepHas 0co60ii YACTOTbl. TEXHUYECKME YCNOBUS

FOCT 17614—80 Tennyp TexHuyeckunii. TEXHUYECKME YCNOBUS

FOCT 17746—96 TutaH rybuyaTblil. TexHU4eckne ycnosus

FOCT 22861—93 CBUHeL, BbICOKOI YACTOTbI. TE@XHUYECKNE YCIOBUS

FOCT 25336—82 [Iocypa wn o6opyaoBaHue nabopaTtopHble CTekasHHble. Twunbl, OCHOBHbIE
napameTpbl 1 pasmepsbl

FOCT 28058—89 30/10TO B cNuTKax. TexHuyeckue ycnoBus

FOCT 28595—90 Cepebpo B cmMTkax. TexHM4Yeckne ycnoBus

FOCT 29227—91 (MCO 835—1—81) Mocyna nabopartopHas CTEKNAHHAsA. MuneTkn
rpagyvpoBsaHHble. YacTb 1. O6ume Tpeb6oBaHus

MpumeuaHune -MNpu NONb30BAHUN HACTOSILLUM CTaHAAPTOM Lenecoobpa3Ho NPoOBEpPUTb AeACTBME CCbINOYHbIX
cTaHgapToB B MH(OPMAaLMOHHON cucteme 06LLero Nofb3oBaHNss — Ha ohuLmnanbHOM calite degepanbHOro areHTcTBa
Nno TEXHWYECKOMY perysimpoBaHuio 1 MeTposoruy B ceTu VIHTEPHET UM MO eXerofHomy MHPOoPMaLMOHHOMY yKa3aTenio
BHauWoHanbHbIe cTaHAapTbl», KOTOPbI ONyG/MKOBAH MO COCTOSIHUIO Ha 1 siHBaps TEKyLlero roga, U no BbiMyckam
eXeMeCsHHOro MHhopMaLnoHHOro ykasaTens «HaunoHanbHble cTaHAapTbl» 3a Tekylwuii rog Ecnm 3ameHeH cCblnoYHbIi
cTaHZapT, Ha KOTOPbIl AaHa HeaaTUpoOBaHHAsA CCblka, TO PEKOMEHAYETCA UCMNO/b30BaTh AECTBYHOLLYHO BEPCUIO 3TOr0
cTaHAapTa C y4eTOM BCeX BHECEHHbIX B AaHHYI0 BEPCUIO U3MEHEHWIi. EcM 3aMeHEeH CCbITIOYHbIA cTaH4apT, Ha KOTOpPbIi
[aHa faTtupoBaHHas CCblka, TO PEKOMEHAYETCA WCMOMb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM Bbllle rofoM
yTBepxXAaeHus (NpuHatus). Ecnv nocne yTBepXAeHWa HacTosALWero ctaHgapTa B CCbIIOYHbIA CTaHAapPT, Ha KOTOPbI/ AaHa
[aTVpoBaHHAasi CCblfka, BHECEHO W3MeHeHue, 3aTparvBalnllee MOJIOXKEeHWe, Ha KOTOpoe jJaHa Cccblika, To 37O
NONOXEHNE PEKOMEHAYeTCs NMPUMEHSITb 6e3 yyeTa AaHHOrO M3MeHeHus. Ecnu CCbIIOYHbIA cTaHfapT OTMeHeH 6e3
3aMeHbl, TO NOJIOXEHNe, B KOTOPOM flaHa CCbi/Ika Ha Hero, peKOMeHAyeTCs NMPUMEHATb B YaCTW, He 3aTparvBatoLleli aTy
CCbI/IKY.

3 TepMuHbI 1 onpegenexHns

B HacTofwem craHgapte npumeHeHol TepmuHbl no [OCT P 8563, [OCT P NCO 5725-1,
FOCT P 52361.

4 CywHoCcTb MeToda

MeTo aHann3a OCHOBaH Ha BO30YXAEHUM aTOMOB B MHAYKTUBHO CBsSi3aHHOW nyiasme U M3MepeHuu
MHTEHCMBHOCTY aHa/IMTUYECKOW NIMHUU onpeAensieMoro XMMUMUYeckoro afeMeHTa (fanee — 3fneMeHTa) npu
pacnbiieHn NpeaBapuTesibHO NepeBefeHHOl B pacTBOp Npo6bl B nia3Mmy. CBs3b MHTEHCUBHOCTU JIMHUM C
KOHLEHTpaLueil aneMeHTa B pacTBOpe yCTaHaB/MBAIOT C NOMOLLbIO IPafyMpPOBOYHON XapakTepnUCTUKK.

MeToz No3Bo/isieT onpefensTh MaccoBble 0NN NpUMeceii B AuanasoHax, NpuBefeHHbIX B Tabnuue 1.

Tab6nwuyal- [uana3oHbl U3MEPEHUI MACCOBbIX A0ONEl ONpesensieMbiX 3/1IEMEHTOB___ B npoueHTax

QnemeHT Maccosas fons nemeHT MaccoBas gons
ANOMUHWIA OT1 0.00010 go 0,050 BK/tOY. Onoso OT1 0,00050 fo 0.050 BK/MHOY.
BucmyTt OT10.00010 o 0.050 BkAtOu. Mannagwnii Ot 0,00010 go 0.050 BK/tOY.
XXeneso Ot 0.00010 go 0.050 BK/tOY. MnatunHa Ot 0.00010 o 0.050 BK/tOY.
3onoto OT1 0.00010 go 0.050 Bk/tOY. Poguii OT1 0,00020 fo 0.050 BK/tOY.
Kagmuii OT10.00010 go 0,050 BktOU. CsuHel, Ot 0,00010 go 0.050 BkntOUY.
KobanbT Ot 0.00020 go 0.050 BK/tOY. CeneH Ot 0.00050 go 0.050 BK/tOY.
KpeMHuii OT 0.00050 o 0.050 BKtOM. CypbMa Ot 0.00050 go 0.050 BkntoOM.
Marnwui Ot 0.00050 go 0,050 BK/tOY. Tennyp Ot 0.00010 go 0.050 BK/tOY.
MapraHew, Ot 0.00010 po 0,050 BKkNtOUY. TutaH Ot 0,00010 go 0.050 Bk/tou.
Megb OT1 0.00010 go 0.050 BKtOM. Xpom Ot 0.00010 go 0.050 Bkntou.
MbIWwbAK Ot 0.00050 go 0,050 BK/tOY. LInHK Ot 0.00010 go 0.050 BK/tOY.
Hukensb Ot 0.00010 go 0.050 BKkNtOUY.
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5 TouyHOCTb(MPaBWLHOCTb U NPELU3NOHHOCTL) METOAA

5.1 lMoka3atenn TOYHOCTU MeToAa

MokasaTesM TOYHOCTM MeTofa: FpaHWLbl MHTepBasa * 1, B KOTOPOM C BeposiTHOCTbio P = 0.95
Haxo4uTca abCcooTHas NOrPeLIHOCTL Pe3ybTAaToB aHan3a, CTaHgapTHbIe OTKIOHEHNs! noBTopsieMocTu S,
CTaHAapTHble  OTK/IOHEHWS  MPOMEXYTOUHOW  NPEeuM3NOHHOCTM  S”~ot.  cTaHZapTHble  OTKIOHEHWs
BOCMPOU3BOAUMOCTM SR 3HauyeHusi npefenia NOBTOPSIEMOCTM T, NMpejenia NPOMEXYTOYHOW NPeLnN3MOHHOCTY
Ryjo) u npefena BOCNPOU3BOAMMOCTM R - B 3aBUCMMOCTU OT MAacCOBOW [ONM ONpefensieMoro 3fieMeHTa-
NpUMecK npvBeaeHbl B Tabnuue 2.

Tab6bn uya?2 - [NokasaTenu ToyHocT metoga (P =0,95) B npoueHTax
YpoBeHb c CraHpapTHoe CraHAapTHOe rpaHnybl n n
MaccoBblX Tanfaprroe OTK/NIOHEeHue OTK/IOHEHMne UHTEpBana Mpepen peaen o peaen

o OTKNOHEHMe NPOMEXYTOUHOW BOCMPOU3BO-
ponei NpoMexyToyHO* BOCNpou3BogMMO- abCconio TBOM NOBTOPSEMOCTMH
noBTopAemMocTu npeun3noHHOCTH AnmMoCTn

onpegensaeMblxX s npeyn3noHHoCcTn CcTH TOrpewmMocTu r R
31EeMeHTOB " 5»T0) Se R kT0)

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

LNna NpoMeXxyTOUHbIX 3HA4YeHWUii MaccoBbIX [A0Jieil 3/1eMEeHTOB- NpUMecei 3HauyeHusi nokasatenel
TOYHOCTM HaxXOASAT METOAOM SIMHENHON MHTepnonsAunM No cneaytowen bopmyne

Cc -C.

roe J1* - 3HaueHuWe nokasaTesisl TOYHOCTW AN pesyfbTara aHanmsa X;

AunAa- 3HayeHua nokasaTtesieil TOUHOCTU, COOTBETCTBYIOLME HUKHEMY N BEPXHEMY YPOBHIO MAaCCOBbIX
fonei onpefensieMblx 3/1IEMEHTOB, MEXAY KOTOPbIMA HAXOAWUTCA pe3y/bTaT aHan3a,;

X - pesynbTaTt aHanmsa,

C*. Cn - 3HaYeHUs HWXKHEro U BEpPXHEro YpOBHEN MaccoBblX f0feli 3N1eMEHTOB, MeXAY KOTOpbIMU
HaxoauTcsa pesynbTar.

5.2 MpaBuUAbLHOCTL

Cuctematmnyeckass MNorpewHocTs Metoga npu YpoBHE 3HauumocTM a = 5 %, ycTaHoB/eHHas B
cooTBeTCcTBUU C TpeboBaHusmu FOCT P NCO 5725-4, Ha Bcex onpefensiemMbiX YPOBHSAX MacCOBbIX Aosiei
npumeceil B cepebpe HesHauMMa.

5.3 MNpeyn3noHHOCTb

[vana3oH [ByXx pe3ynbTaTtoB oOnpefeneHuid, NOJyYeHHbIX ANA O4HOW W TOW Xe npobbl OfHWM
onepaTopoMm C MCMo/b30BaHMEM OAHOrO U TOro Xe 060pyAoBaHusA B nNpefenax Kparyanwero n3 BO3MOXHbIX
WHTEpPBA/ZIOB BPEMEHU, MOXET MpeBblllaTb YyKasaHHbIi B Tabnuue 2 npegen MNOBTOPSEMOCTW T,
YCTaHOB/IEHHbI B COOTBETCTBUM C TpeboBaHusimm FOCT P MICO 5725-6, B cpefjHEM He yallle OHOro pasa
B 20 cnyyasax npu npasBu/IbHOM WUCMONb30BaHUM METOAA.

B npegenax ogHoii nabopatopuu ABa pesy/nbTaTa aHanv3a OAHON W TO Xe Npobbl, NOMyYeHHble
pasHbiMK Ofnepatopamu C WCMOMb30BAHMEM OAHOrO W TOrO e 060pyAoBaHUs B pasHble AHW. MOryT
pa3nnMuaTbCs C MpPEBbILLEHWEM yKa3aHHOro B Tabnuue 2 npegena NpPOMEXYTOUYHON npeumnsnoHHocTy RYTO(,
YCTaHOB/IEHHOTO B COOTBETCTBUM C TpeboBaHusamn FOCT P MCO 5725-3. B cpefHEM He vallle 04HOro pasa
B 20 cnyyasax npu npasuibHOM UCMNOJIb30BAHUN MeToa.

Pe3ynbTatbl aHann3a o4HON U TOW e Npobbl, NoNyYeHHble ABYyMS nabopatopusamu (B COOTBETCTBUM
c pasgenamn 6 - 10), MOryT pasnuyatbCa C MpeBblllEHMEM YKa3aHHOro B Tabnuue 2 npegena
BOCMPOM3BOAUMOCTM R, yCTaHOB/EHHOTO B COOTBeTCTBUM C TpebosaHusmu FOCT P UNCO 5725-1, B
cpefHeM He yalle ofHOro pasa B 20 cnyyasax npu NpasuibHOM UCMOL30BaHUN MeToAa.
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6 TpeboBaHus

6.1 O6wme TpeboBaHMA K MeToay aHanunsa u TpebosaHus 6e3onacHocTn - no FOCT P 52599.

6.2 K BbINOMHEHWIO aHanun3a gonyckaiTca nuua He monoxe 18 neT, obyyeHHble B yCTaHOBMEHHOM
nopsiike 1 AONyLeHHble K caMOoCTOATeNbHOV paboTe Ha Mcnosib3yemMoM 060pyAoBaHNN.

6.3 OT6op npo6 AnA aHanusa npoBoAAaT B cooTBeTcTBUM ¢ [OCT 28595 M TexHU4ecKoi
[OKyMeHTaunen, NPUHATON B YCTAHOBNEHHOM MOPSAKE.

7 CpefcTBa M3MepeHuii, BcnomoraTesnbHoe 060pyAoBaHue, MaTepuarnsl,
peakTuBbl

7.1 CpepctBa UsMepeHuii

ATOMHO-3MUCCUOHHBIA CNEKTPOMETP C WHAYKTVBHO CBSI3aHHON MNasmoi, ynpasnseMblii BHELUHUM
KOMMNbIOTEPOM C aTTeCTOBaHHbIM NMporpaMMHbIM obecrnevyeHnemM, paboyvMm Avana3oHoOM AAWH BOSAH OT 180
[0 500 HM 1 BO3MOXHOCTbIO NPOBEAEHNA NpoLeaypbl kKoppekuun doHa.

Becbl nabopatopHble no FOCT P 53228 c npepenom pgonyckaeMoil abCcoMloTHOW MOrpewwHocTu
nsMepeHus He 6onee i 0,0003 .

Kon6bl mepHble 1-25-2.1-50-2,1-100-2 no NOCT 1770.

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

MeH3ypkun no FOCT 1770 smectumocTbio 50. 100. 250 1 1000 cm3

7.2 BcmomoratenbHoe o6opygoBaHue

Meub MychenbHas ¢ TepMOperynaTopoM 1 TeMnepaTtypoit Harpesa fo 1000 aC.
MnuTa anekTpuyeckas c 3aKpbITOW Cnupanbio 1 perynmpyemori Temnepatypoii Harpesa o 300 °C.
Llkach cylwmnbHbI ¢ TeMnepatypoii Harpesa fo 150 °C.

7.3 MaTtepuarnbl

AproH razoo6pasHblii unn xuaknii Boiclero copta no FOCT 10157.

BopoHkn nabopatopHble B-25-38 XC no MOCT 25336 unu nonvaTuieHoBbIE.

FepMeTVUYHO 3akpblBalOLMECA EMKOCTW MNONNITUIEHOBble, NONUMNPONUIEHOBbIE UAW Ted)IOHOBbIE
BMecTuMocTblo 50. 100 cm3

Masioykn CTeKNAHHbBIE.

CTtakaHbl nabopatopHble B-1-50 TXC, B-1-100 TXC. B-1-250 TXC no NOCT 25336.

CTakaHbl Te(p/IOHOBbIE C KpbILLKaMy BMECTUMOCTb0 50 cM3,

CTekna yacosble Wau NoAU3TU/IEHOBLIE.

Crynka aratosas.

Turnn KopyHaoBble.

Twvrnu cteknoyrnepogHblie BMeCTUMOCTbIO 50 cm3

dunbTpbl ByMaxHble 06€330/10HHbIE «CUHAS NNeHTa», «b6enas neHta» no [1].

7.4 PeaKTuBbl

ANIOMUHWUIA MeTannnyeckuii no COCT 11069.

Bapus nepokcug (6apua nepekucs) oc.y. no [2].

BucmyTt no FOCT 10928.

Boga ans nabopatopHoro aHanusa 1crteneHun ynctoTel no FOCT P 52501.

Xeneso kap6oHUbHOe pagnoTexHuyeckoe no MOCT 13610 uan BOCCTaHOB/IEHHOE no (3].

305010 B cimtkax no FOCT 6835 mam FTOCT 28058 ¢ maccoBOW [oneil OCHOBHOIO BellecTBa He
MeHee 99.99 %.

Kagmuit no TOCT 1467.

Kncnota asoTHasa oco6oii yuctoTsl no MOCT 11125 u pa3baBneHHas 1:1.

Kucnota cepHasi oco6oii unctotbl no FOCT 14262 n pasbasneHHas 1:9.

Kucnota consHas oco6oii unctotbl no FOCT 14261 un pasbasnenHas 1:1. 1:5,1:100.

Ko6anbt no FOCT 123.

KpemHusa guokeng no FOCT 9428.

Marnwuit no FOCT 804.

MapraHey, metannuueckuii no FOCT 6008.

Megab no TOCT 859.

MbIWbsiK MeTannyeckunii ocoboii YNcToTsl Mo [4].

Hatpus rmgpokcng ocoboli unctotel no FOCT 4328.

Hwvkens no FOCT 849.
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Onoso no NOCT 860.

Mannagnii adbdhmnHnpoBaHHbiii no TOCT P 52244 ¢ maccoBoii fosneli OCHOBHOFO BeLlecTBa He MeHee
99.98 %.

MnatvHa addunHmpoBaHHasa no FOCT P 52245 ¢ maccoBoii fosneli OCHOBHOrO BelecTBa He MeHee
99.98 %.

Popguii B nopowwke no FOCT 12342 ¢ maccoBoi foneit OCHOBHOTO BellecTBa He MeHee 99.97 %.

CBuHeL, BbICOKOW uncToThl no FOCT 22861 wnan TOCT 3778.

CeneH TexHuuyeckuii no FOCT 10298.

Cypbma no NOCT 1089.

Tennyp no FOCT 17614.

TuTtaH rybuaTtsiii no FOCT 17746.

Xpom meTannuyeckuii no FOCT 5905.

LinHk no TOCT 3640.

[onyckaeTca npuMeHeHWe JpYyrnx CpeacTs  W3MepeHui. BCMOMOratesibHOro 06opyAoBaHus,
mMaTtepuasioB ¥ peakTMBOB NPU YCNOBUWM MNOSYYEHUS METPOSIOTMYECKUX XapaKTepucTUK, He YCTynarLimnx
yKasaHHbIM B Tabnmue 2.

8 lMoproToBKa K aHann3y
8.1 MpuroToBrieHNne OCHOBHbLIX PacTBOPOB

B npuBefeHHbIX HKe npouesypax NpUroTOBAEHUS OCHOBHbLIX PACTBOPOB YKas3aHbl MacChl HaBECOK
mMaTepuasioB 4MCTOTOW He Hwke 99.96 %. B cnyyae WCMoNb30BaHWS peakTUBOB YUCTOTOW HuXe, YeMm
yKazaHo B 7.4, BBOAST Nomnpasky mMacchl HABECKW B COOTBETCTBMM C MAacCOBOW J0/10/1 OCHOBHOIO BELLECTBA,
yKasaHHOIi B nacrnopTe Ha peakTuB.

MpUroTOBNEHHbIE PACTBOPbI XPaHSAT MPU KOMHATHOV TemMnepaType B repMeTUUYHO 3aKPbITbIX €MKOCTSX
U3 cTekna wunu nnacTuka He 6osee OAHOrO rofa.

Ha emKocTax ¢ pacTBOpamy [O/KHbI OblTb HakfeeHbl 3TUKETKM C yKkasaHWeM HauMeHOBaHUA Wu
YCMOBHOrO 0G03HAYEHUS 3M1EeMEHTOB, MacCOBO KOHLUEHTpauuW 371eMEHTOB W  MOrPELHOCTN ee
YCTaHOB/MIEHUS, AaTbl MPUrOTOBNEHNSA M CPOKA XPaHeHUsi pacTBopa.

8.1.1 PacTBOp MaccoBOW KOHUeHTpauuein poans 1 mr/icm3

HaBecky poams maccoil 0.1 r B3BelMBaKT C MNOrpelHocTblo He 6onee + 0.0003 r. TwaTesbHO
nepemeLlVBalOT B aratoBOi CTyrnKe C MNATUKPaTHbIM KO/IMYECTBOM Mepokcupa 6Gapus [0 NoyyYeHus
OAHOPOAHOM Macchl. [lonyYeHHYld CMeCb NepeHoCAT B KOPYHAOBbLIA Turenb, CTaBAT B XOJI0OAHYIO
MydhesnibHYI0 Nneyb 1 cnekarT npu Temnepartype (950 + 50) °C B TeueHne 2 - 3 u.

Turenb CO CMEKOM OxJaxAalT A0 KOMHATHOW TemnepaTypbl, MEPEeHOCAT B CTakaH BMECTUMOCTbHO
250 cm3 cnek cmauvMBalT BOZO 1 06pabaThiBalOT pacTBOPOM COMSIHON kucnotel 1:1. CTakaH HarpesawT Ao
MOJIHOrO PacTBOPEHUSA CfeKa. He [O0BOAS PacTBOP A0 KWNeHWA. OXnaxeHHbIl O KOMHATHON Temneparypbl
pactBop (QUNLTPYHOT Yepe3 PUNbLTP «CUHSASA NeHTa». ®unbTp 5 - 6 pa3 NPoMbIBAOT rOPSYMM PacTBOPOM
CONsAHOW KncnoTbl 1:5.

Mpu HanMuuM Ha UNbTPe TEMHOTo Ocajka ero MepeHocAT B KOPYHAOBLIA Turenb BMeECTe C
UbTPOM, MOACYLUNBAIOT HA BO3AyXe, NOMELLAIOT TUreslb B XO/T0A4HYI0 MydesibHYI0 Neyb, BKIoYaloT Harpes
1 npokanuealoT npu Temnepatype (750 + 50) 3C B TeueHne 30 - 40 MuH. OxNaxAeHHbI OCTaTOK pacTuparT
C NATUKPATHLIM KO/IMYECTBOM Mepokcuga 6apus, cnekaroT, pacTBOPSAOT, (UNLTPYIOT, Kak ONUCAHO BbiLLE.

dunbTpaThl 06bEAMHSAIOT, ynapuBatoT o obbema 5-10 cm3 pa3basnsioT Bogoin Ao o6bema 50 cm3
HarpeBaloT A0 KWNEeHWa W ocaxaalT cynbdar 6apus ropsysM pacTBOPOM CepHoil kucnotel 1:9. Uepes
2 - 34 nNpoBepsalT MOMHOTY OcaxieHus cynbgarta 6apus, 406aBUB HECKONbKO kanefnb pacTBOpa CepHOW
Kncnotbl 1:9. PactBop hmnnbTpyroT Yepes UNbTP «CUHSASA JIEHTa» B MEPHYH KO/16y BMecTMMOCTbo 100 cm3,
NpoMbIBas 0cafok Ha (UIbLTPE ropsAYMM PacTBOPOM COMSAHONM kucnoTbl 1:5. 3aTem 5 -6 pas ropsiyeil BoAoiA.
PacTtBop oxnaxpgatoT, 40BOAAT 06beM A0 METKM PacTBOPOM COMAHON K1CnoTbl 1:5 n nepemelwunBsatoT.

MorpewHoCTb 3HaYeHNs1 MacCOBOI KOHLEHTpauumn poams B pactesope coctasnseT + 0.004 mr/cm3.

8.1.2 PacTBOpbl MaccoBbIMU KOHLUEHTpauuamMu 30/10Ta, naanagusa, nnatuHbl, ceneHa, CypbMbl,

Tennypa, kKagMmus, antoMuHus, onosa 1 mr/cm3

Hasecky kaxgoro meTtanna maccoir 0.1 r B3BelMBAlOT C NOrpewwHocTbio He 6Gonee + 0.0003 r,
pacTBOPAT Npu HarpeBaHuy B 20 CM3CBEXENPUIOTOB/IEHHON CMECH a30THOM 1 consHol kucnoT 1:3. Mocne
pacTBOpPEHNS HaBECOK W NpekpalleHus BblAeneHns Oypbix NapoB OKCUAOB asoTa pacTBopbl ynapusatoT A0
o6bema 3 -5 cm3 npubasnawT 20 cm3 pacTBopa COnsHOW KkucnoTbl 1:5. PacTBopbl oxnaxgawT wu
NepeHocHAT B MepHble Konbbl BMecTuMOCTbio 100 cM3, f0BOAAT 06bEM [0 MeTKM pacTBOPOM  COJSHOWA
kucnotel 1:5, nepemelunsaloT.
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MorpewHoCcTb 3HAYeHUss MacCOBOl KOHLUEHTpauuu Kakaoro 3/eMeHTa B pacTBOpe cocTaBnsieT
A0.004 mr/cm3.

8.1.3 PacTBOpbl MacCcoBbIMM KOHUEHTpauusaMmu xenesa, Meau, BUCMyTa, CBUHLA, KObanbTa,

MbllbsAKa U HUKens 1 mr/cm3

Hasecky kaxgoro metanna maccoit 0,1 r B3BewwBalT C NOrpelHocTbio He 6onee A 0.0003 r,
pactBopstoT B 10 cM pacTBopa a30THOM kncnoTbl 1:1 npu HarpeBaHun. PacTBOpbl BbigEePXMBAIOT Ha nauTe
00 yAasleHnss OKCUAOB as0Ta, He [0BOAA [0 KWMEHWSs, OXNaxgalT, MNepeHOCAT B MepHble KOosbbl
BMeCcTMMOCTbio 100 cm3, f0BOASIT 06bEM A0 METKM BOAOI 1 NepeMeLLnBatoT.

MorpewHoCcTb 3HAYeHU MacCOBOM KOHLEHTpauuu KaxAoro 3fieMeHTa B pacTBOpe cocTasnseT
A0.004 mr/icm3

8.1.4 PacTBOpbl MaccOBbIMW KOHLEHTpaunamMy mapraHua, MarHus, TuTaHa, Xpoma U UUHKa

1 mr/cm3

HaBecky kaxgzoro metanna maccoii 0,1 r B3BelMBAKT C MNOrpellHoCTbl He 6onee a 0.0003 r,
pactBopstoT B 10 cm3pacTBopa COMAHON kMcnoTel 1:1 Npu HarpeBaHuW, He AOBOASA A0 KUNeHus. PacTsopbl
oX/laXAatoT, NepeHoCAT B MepHble Konbbl BMecTumocTbio 100 cmM3 foBOAAT 06BEM A0 METKM pacTBOPOM
CONsIHOM KncnoThl 1:5 1 nepemeLunBaloT.

MorpelwHOCTb 3HAYEeHNsT MacCoBOlM KOHLEHTpauuuM Kaxgoro 3/71eMeHTa B pacTBope cocTasnser
A 0.004 mr/cm3.

8.1.5 PacTBOp MaccoBoOli KOHUEeHTpauuei kpemHms 1 mr/cm3

B cTeknoyrnepoaHblii Turenb BMecTuMocTbio 50 cmlnomewatoT 1.0 1 rmgpokcmaa HaTpus U HaBecky
anokcuga kpemuus (Si02) maccoit 0.214 r. B3BELUEHHYK C NOrpeLlHocTbio He 6onee A 0,0003 r . Turenb
nomMeLlaT B fiedb U cniaBnsaoT npu Temnepatype (450 + 50) °C B TeuyeHne 20 MUH. Turesb BbIHUMAIOT U3
MydenbHOM neun M oxnaxpgalT [0 KOMHATHOW Temnepatypbl. B Turenb po6asnawt 20 cml Bogpl,
HarpesaloT [0 PacTBOPEHWUA COMei, OXIaxAaloT, COAepXMMOoe TUMNSA NepeHoCAT B MEpPHY Konby
BMecTuMocTbio 100 cM3 [oBOAAT 06BbEM [0 MOTKM BOAOW, MNepemMellinBaloT M cpasy MepeHocAT B
repMeTUYHO 3aKpbIBaIOLLYIOCS MOMITUIEHOBYIO, MOJMNPONUIEHOBYIO UIN TED/IOHOBYIO EMKOCTb.

MorpeLlwHoCTb 3HaYeHN MaccoBOI KOHLLEHTpaLMn KpeMHUA B pacTBope coctasnseT A 0.003 mr/cm3

[lonyckaeTcss uUcnonb3oBaHMe ApYyrux MeTOAWK MPUTOTOB/IEHUS OCHOBHbLIX pPAacTBOPOB, a Takxke
MCMO/Ib30BaHNE T[OTOBbIX CTaHAAPTHLIX WM aTTeCcTOBAHHbIX PAacTBOPOB MPU  YC/IOBUM  MOJyYEHUsS
METPOMOINMYECKNX XapaKTePUCTUK, He YCTynarLmX YkasaHHbIM B Tabnuue 2.

8.2 MpuroToBNeHNE MHOTO3/1IEMEHTHbIX MPOMEXYTOYHbIX PACTBOPOB

8.2.1 MpuUroToB/IEHNE NMPOMEXYTOUYHOrO pacTBopa, CoAepXallero 3071070, NAaTuHy, nannagui,

poawuii, cenex, cypbmy, Tennyp

PactBop A: MMuneTkoli oT6upatoT nNo 10 cM3 OCHOBHbIX PACTBOPOB MNEPEYUC/IEHHBIX 3/1EMEHTOB U
nomMeLlaT B MEpHYK Konby BmecTumocTbio 100 cmM3 goBOAAT 06bEM A0 METKM pacTBOPOM COJISIHOW
KMcnotbl 1:5 1 nepemMeLunBsaltoT.

3HayeHWe MaccoBOM KOHLEHTpauMu KaXAoro U3 ykasaHHbIX 3/IeMEHTOB B pacTBOpe cocTaBnset
100.0 mkr/cm3

MorpewHoCcTb 3HAYeHUss MacCOBOlM KOHLEHTpauuu KaxJoro 3feMeHTa B pacTBOpe cocTaBsieT
A 1,1 mkr/cm3

8.2.2 MpurotoBNeHne NpoMexyToO4YHOro pacTBopa, cogepxal,ero xeneso, kKo6anbT, MapraHed,

Mefb, HUKEeNb, CBUHEL,, LUHK

PactBop B: MNuneTkoii oT6uparT no 10 cM3 OCHOBHbIX PAcTBOPOB NEPEYUC/IEHHbIX 3/IEMEHTOB U
noMeLllalT B MEpPHYK Konby BMecTuMocTbio 100 cM3 AoBOAAT 06BHEM [0 METKM PacTBOPOM COJISIHOWA
Kncnotel 1:5 1 nepemMelumBsaloT.

3HayeHMe MacCOBOWN KOHLEHTpauum KaxAoro M3 yKasaHHbIX 3/1IEMEHTOB B pacTBope cocTaBiseT
100.0 mkr/cm3

[MorpewHoCTb 3HAYEeHUsI MacCOBOM KOHLEHTpauuM Kax[oro 3/ieMeHTa B pacTBOpe cocTaBnser
A 1,1 mkr/cm3.

8.2.3 TlpurotoBneHne MNpPOMEXYTOYHOro pacTBopa, CoAepxawero aaloMUHUA, BUCMYT,

MblLWbAK, KAAMWIA, MarHuii, 0/10BO, XPOM, TUTaH

PactBop B: lMuneTkoii oT6uparT no 10 cM3 OCHOBHbIX PAcTBOPOB NEPEYUC/IEHHbIX 3/IEMEHTOB U
nomeLalnT B MepHyl Konby BmecTumocTbio 100 cm3 f[OoBOAAT 06bemM [0 MeTKM PacTBOPOM COJISIHOW
kucnotsl 1:5 1 nepemeLunBalor.

3HayeHWe MaccOoBOM KOHLEHTpauMn KaxAoro U3 ykasaHHbIX 3/1eMEHTOB B pacTBOpe cocTaBnset
100.0 mkr/cm3

6
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MorpewHocTb 3HAYEeHUsI MAcCOBOM KOHLEHTpauuuM Kaaforo 3fieMeHTa B pacTBOpe cocTaBnser
11,1 wmkr/cm3

8.2.4 TMMpuroToBaeHne NPOMEXYTOUYHOIO pacTBopa, CoAepxaLiero KpemMHui

PactBop K: MuneTkoii otéupaoT 10 cCM30CHOBHOIO pacTeopa KpemHUs 1 NoMeLlatT B MepHYH0 Konby
BMecTMMOCTbio 100 cm3 A0BOAAT 06bEM [0 METKM PacTBOPOM COMAHOW KucnoTbl 1:5, nepemeluvsaioT,
nepenuBatT A7 XpaHeHUA B repMEeTUYHO 3aKpblBalOLLYOCA MOJIM3TUNEHOBYIO, MNOJIUMPONUIEHOBYIO WK
Teh/I0HOBY €MKOCTb.

3HayeHMe MaccoBOii KOHLLEHTpaUnM KpeMHusi B pacteope coctaBnsieT 100.0 mkr/cm3

MorpeLwHoCTb 3Ha4YeHNA MacCcoBO KOHLEHTpaLuy 3/1eMeHTOB B pacTBope coctasnseT +1.1 mkr/cm3.

PacTBopbl, NPUroTOB/EHHbIE MO 8.2. XpaHAT NpU KOMHATHOW Temnepartype B repMeTUYHO 3aKpbITbIX
eMKOCTSIX He 6onee 1 mec.

Ha emKkocTsax ¢ pacTBopamMu AO/MKHblI ObiTb HakNeeHbl 3TUKETKU C yKasaHWeM HavMeHOBaHWs Waun
YCNOBHOTO 0603HAaYeHWs 31EeMEHTOB, MacCOBOW KOHUEHTpauuu 371eMEeHTOB W MNOrpeLlHocTn ee
YyCTaHOB/IEHUA, AaTbl MPUrOTOB/IEHNA 1 CPOKa XpaHeHUsA pacTsopa.

8.3 MpuroTtoBneHne rpagympoBOYHbIX 06pa3L 0B

[pagynpoBoYHbIe 06pasubl 4158 onpeAeneHns npuMeceli roToBAT M3 MPOMEXYTOUHbIX PacTBOpPOB A.
B. B. K, npurotosneHHbIx no 8.2.1 — 8.2.4.

B mepHble Kon6bl BMecTuMocTbio 100 cm3 nuneTkamu oToUparT aMKBOTHbIE YACTU NMPOMEXYTOUHbIX
pacTBopoB cornacHo Ta6nuue 3. [0oBOAAT 06bLEM [0 METKM pacTBOPOM COMISHOW kucnotbl  1:5.
nepemeLwBatoT. «HyneBbiM» pacTBOpoM (rpafyvnpoBouHbIA obpasel, O - 0) ABNseTcs pacTBOpP COJISHON
Kncnotbl 1:5.

PactBopbl 'O-O, Si-1. Si-2. Si-3, Si-4 nepenuBatloT A1 XpPaHEHUS B repMETUYHO 3aKpblBaloLLYyHOCA
NOSIM3TUIEHOBYHO, MOMUMPONUIEHOBYIO UM TE(DSIOHOBYIO EMKOCTb.

PacTBOpbl XpaHAT He 6onee 5 AHel Npu KOMHATHOW Temneparype.

[onyckaeTca ncnonb3oBaHue ApPYrnx crnocob0B NPUrOTOB/IEHWS TPafyMpPOBOYHbLIX PAcTBOPOB Mpwu
YCNOBUW NOSTyYEHNS METPOSIOTMYECKNX XapaKTepUCTHK, He yCTynarLmnx ykasaHHbIM B Tabauue 2.

Tab6nwuya3-T pagynupoBoyHble obpasubl 418 onpeaeneHns npuMmecei

paHnLbl NHTepBana, B

O603HayeHne O6o03HaveHne BBOAMMbI 06HEM Ko:\i/la:ﬁ:B;ﬂmg KOTOPOM C BEPOSITHOCTbIO
rpagyvpoBOYHOro NPOMEXYTOYHOr0o MPOMEXYTOYHOro s 2 e P OU' P=0,95 HaxoauTcsa
o6pasuya pacTtsopa pacTtBopa.cm' NEMEHTOB, abCconoTHasA NOrPeLIHOCTb.
MKr/cm3
+ J, mkr/cm5

ro-o - - 0
ro-1 A.B. B

. 0.5 0.50 0.01
Si-1 K
ro-2 A.B.B

. 1.0 1.00 0.01
Si-2 K
ro-3 A.B. B

. 5.0 5.00 0.07
Si-3 K
ro-4 A B.B 10.0 10.00 0.15
Si-4 K ' ' '

9 lMpoBefeHne aHannsa
9.1 MNogrotoBka Npo6

Nab6opatopHyto Npoby cepebpa npeasapuTeNlbHO OUMLLAIOT OT MOBEPXHOCTHbLIX 3arpsA3HeHuin. Ons
3TOro ee MOMELLAT B CTakaH, NMPUIMBalOT pacTBOp CONMAHOM kucnoTbl 1:1 Tak. 4To6bl BCA Npo6a okasanacb
B pacTBope, W KANATAT B Teyenne 5 MuH. PacTBop cnvBalT U NpomMbiBaloT cepebpo 5 - 6 pa3 BoAoi
MeToAoM AekaHTauun. CTakaH C MPOMbITbIM CepebpoM NOMeLLalT B CYLUW/bHbIV WKad v cylwaT B TeYeHue
1 4 npu Temnepatype (100 £5) °C.

9.1.1 MNoaroToBKa pacTBOPOB aHaNN3MPYyeEMbIX NPO6 K onpeAeneHuto npumecen

B cnyyae Heo6XoAMMOCTM OMpeAenieHns KPeEMHUSA CcCpeau MNpounx npumeceil pekomeHayeTcs
npoBOAMTL BCe onepauun Bo hToponsiacToBoit unu TedpoHoBoW nocyge. Ecnv He TpebyeTcs onpepenexne
KpeMHUS1, fonyckaeTcs NPOBOANUTL ONepaLyun B CTEK/SHHbIX CTakaHax.

[ns npoBefeHus aHanv3a BbIMOMHAKT ABa NapasfesbHbIX onpefenexHns. HaBeckun cepebpa maccoi
(0.5 - 2.0) r kakgas B3BeWMBAKT C NOrPeHOCTbI0 He 6onee + 0,0003 r. nomewawT B CTakaHbl
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BMecTMMOCTbio 50 cm3 npubasnaoT 10 cM3 pacTBopa a3oTHOW kncnoTbl 1:1 u pacTBOpSOT B TeyeHne 14
noJ, KPbILIKOV NPV HarpeBaHuu, He J0BOAS A0 KMNEHUS.

Mocne oxnaxaeHusi pacteopa fo6asnsoT 10 cm3pacTBopa COMSAHON KMcnoTbl 1:1 npy NOCTOSHHOM
nepemMeLLnBaHUy CTEK/IAHHOW Nanoykoi BO n3bexaHne ynnoTHEHUS ocafdka xnopupa cepebpa. Pactsop ¢
0CajikoM BbIAEPXMBAKOT Ha NAMTe B TeyeHue 1 4 nof KpPbIWKOW, He AO0BOASA A0 KMNEHWs W nepemeluvBas
2 -3 pasza.

B oxnaxgeHHblil pacTBop A06aBNA0T 5 CM3 KOHLLEHTPUPOBAHHOI COMSIHOW KUCNOTbI MPU 3HEPTUYHOM
nepemMeLUnBaHUy CTEKNSAHHOW Nanoykoil, 06MbIBalOT €e BOAOIN Haf CTakaHOM ¥ NporpeBalwT pacTBop AN1A
MOJIHOW Koarynaummn xnopuaa cepebpa B TedeHne 14 nog KpbILWKORA, He A0BOASA [0 KUNEHWS.

OxnaxfeHHblli pacTBOp (UNLTPYIOT B MepHyl konby BmecTuMocTbio 25 wnm 50 cm3 yepes
npeABapuTeNnbHO MPOMbITHIA ABa pasa BOAOW [BOWHOW (QUNbLTP «CUHAS NeHTa». [pombiBaldT 0cafok
xnopuga cepebpa Ha uibTpe pacTBOPOM COMAHOW kucnoTbl 1:100 go obvema cunbTpata B Konbe
HEMHOro MeHblle HOMWHaIbHON BMECTUMOCTK, A0BOAAT 40 METKA BOAOV U nepemelumsaloT (pacTtsop 1).

MonyyeHHbIl pacTBOp 1 NCNONL3YOT A5 ONpefesieHns CoAepXaHua npumeceii.

9.1.2 [oarotoBka PpacTBOPOB aHa/lM3Mpyembix Npo6 K onpegefnieHuo  nNpuMeceit,

coocaxjaeMblX C XJIOpuaoM cepebpa

dunbTp ¢ ocagkom xnopuga cepebpa no 9.1.1 nomewalwT B CTakaH BMecCTMMOCTb 250 cm3,
npubasnawT no 10 cm3 cepHoOil M a30THOW KWCMOT, BbIAEPXKMBAKT MNpU KOMHATHOW Temnepartype Ao
npekpaweHma OypHO peakuun BblAeNeHUs OKCWAOB as0Ta, 3aTeM HarpesaloT nNpu  MakCUMasibHOM
TemnepaTtype HarpeBa 3/1EKTPUYECKOl MAUTbl A0 BbIAENEHUSA TYCTbIX NApoB CepHoro aHrugpupa. CrtakaH
nepecTaB/iAlOT Ha NepefHIol YacTb MAUTbl, OCTOPOXHO NpubaBnslT 5 -7 Kanenb a3oTHOW KUCAOTbl U
CHOBa HarpeBawT [0 BblAeNeHNs TycTbiX NapoB CEpPHOro aHrugpupa. Onepauuio fobaBneHWs as3oTHOM
KNCMOTbI NMOBTOPSIOT A0 MOJSIHOTO PacTBOpPeHWs xnopuia cepebpa. PacTBop ynapvBatoT A0 B/IaXHbIX Conei,
oxnaxgawT, [A06aBNAT npu nepemewmsaHny 10 cm3 as3oTHOM kucaoTbl. 100 cm3 ropsiuein Bogbl u
HarpesalT [0 pacTBOpeHus coneil. 3aTeM K pacTBopy Ao6aBnsT 3 cM3 COMAHON KUCNOTbI U cpasy
hunbTPyOT B CTakaH yepe3 (hubTP «CUHAS NeHTa», npeABapuTesibHO MPOMbITHIA 4 -5 pas ropsunm
pacTBOpOM CONAHON kucnoTbl 1:100 u aBa pasa ropsueli Bogoli. Ocafok xnopuga cepebpa NpombiBalOT
JekaHTauued 5 -6 pas ropsauMm pacTBOPOM CONMSAHON kucnoTbl 1:100. He aHanusvpyloT. [MonyyYeHHbI
hunbTpaT ynapusalwT A0 obbema 3 -5 CM3 nepeBoAAaT B MEPHYK konby BmecTumocTbio 25 mam 50 cm3
pacTBOPOM COMsIHOW kucnoTel 1:5. AoBOAAT 06bLEM [0 METKM 3TUM XEe pacTBOPOM KWUC/OTbl 1
nepemeLunBaoT (pacTeop 2).

MonyyeHHbIi pacTBOP 2 UCNO/MbL3YIOT A5 ONpefeneHns cCoaepXaHua npumeceil.

[onyckaeTcs o6beanHeHe pacTBOpPoB 1 n 2 Ana NpoBeAeHNs U3MepPEeHUi.

OfHOBpPEMEHHO C MOATOTOBKON MPO6 B TEX Xe YCNOBUSAX MPOBOAAT ABA KOHTPOJbHbIX («XOMNOCTbIX»)
onbITa A1 BHECEHUA NONpaBKkn B pe3ynbTaTbl aHa/mM3a Ha YNCTOTY peakTUBOB.

9.2 TlpoBefeHne n3MepeHnit

9.21 MoaroToBKy cCnekTpomeTpa k paboTe 1 paboTy Ha Npu6ope MPOBOAAT COFMIACHO UHCTPYKLUM MO
JKcnyaTauum cnekTpomeTpa. B nporpamMmy u3MepeHuii BBOAAT 3HAUEHWS MACCOBbIX KOHLEHTpauuii
rpafyvpoBOYHbIX 06pa3sLoB, AMUHbI BOMH aHa/IMTUYECKUX JIMHWIA, TOYKM KOppekuuu cpoHa, napameTpsbl
nnasmbl.

PekomeHayeMmble 4/1MHbI BOSH aHa/IMTUYECKUX IMHUIA NpruBeaeHbl B Tabnuue 4.

[onyckaeTcs Ucnofib3oBaHWe ApPYrUX JIMHWA  NpU  YCNOBWM  MOMYYEeHUS]  METPOJIOTMYECKUX
XapaKTepUCTMK, He YCTYNarwLiMX yKa3aHHbIM B Tabnuue 2.

Tao6nuuyad -AAnHbI BOSH aHANNTUYECKUX INHWI

Onpepensembiii anemMeHT [nvnHa BOMHbI, HM Onpepensembiii a1eMeHT [nvHa BOMHbI, HM
ANOMUHMIA 396.15 Onoso 189.98
BucmyTt 223.06 Mannagwnit 363.47; 340.46
XXeneso 238.20 MnaruHa 265.94
3on0T10 242.80: 267.60 Pogawii 343.49
Kagmuii 228.80; 226.50 CsuHel, 220.35
Kob6anbT 228.62 CeneH 203.985
KpemHuii 251.61 Cypbma 206.83
MarHuii 383.83; 279.55 Tennyp 214.28
MapraHew, 257.61 TutaH 334.99
Megb 324.75 Xpom 267.71
MbILWwbAK 193.70 LinHK 213.86
Huvkenb 231.60
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9.2.2 pagyvpoBOYHble 06pa3ubl NocnefoBaTeNbHO BBOAAT B NaasMy WM M3MepsoT WHTEHCUMBHOCTH
aHaNIMTUYECKNX NIMHUIA onpeAensiemMblX 3/IEMEHTOB 3a BblYETOM (hOHA (MHTEHCUBHOCTU W3/TyYEeHUs cnekTpa
pPSAOM C aHa/IMTMYECKOW NIMHUEW onpefensiemMoro afieMeHTa). [ns Kaxaoro pacrtsopa BbIMOMHAKT Tpu
U3MEPEHUS N BbIYUCAIOT cpejHee 3HaYeHne UHTEHCUBHOCTM.

pafynpoBOYHbIE XapaKTepUCTUKM NOMyYaloT B koopauHatax (X. 1.), rae X - MaccoBasi KOHUeHTpaLums
onpefensiemMoro afeMeHTa B pacTBope [ANS [pajyvpoBKU, B MKI/CM , /X -  3HA4YeHWE WHTEHCUMBHOCTU
aHaNIMTUYECKO IMHMM 3TOFO 3/1IEMEHTA 3a BblYETOM (hoHa.

9.2.3 3atem B nia3my BBOAAT PacTBOPbl KOHTPO/IbHbLIX OMbITOB ¥ aHaNU3MpyeMbix Npo6. ANns Kaxaoro
pacTBOpa BbIMO/HAKT TPU U3MEPEHUS WHTEHCUBHOCTW aHa/iMTUYEeCKUX NIMHUIA onpefensieMblX 3/1eMeHTOB
(3a BblYETOM (POHA) M BLIYUCASAKT cpefHue 3HauyeHus. C MOMOLLbI0 TPafyUpPOBOYHONM XapaKTepPUCTUKM
Haxo4sT 3HaYeHne MaccoBOW KOHLEHTpaLMn 3/ieMeHTa B pacTBOpe aHa/M3npyemoli npobbl Y KOHTPOIbHOTO
onbiTa.

10 OueHka npuMemMaeMOCTM pe3ynbTaTOB napanfenbHbiX onpeaeneHuii u
nosiyd4eHme oKoHYaTeslbHOro pesyfnbTara aHanusa

10.1 MaccoByto f00 onpegensemMoro anemeHta X. %. BblUMCAAIT No opmyne
Xm~-cxv_
T -10000

roe Cx - 3HauyeHWe MaccoBOW KOHLEHTpauuu onpefenseMoro 3fiemeHTa B aHan3upyemMom pacTBope,
nosy4yeHHoe No rpasyupoBOYHON XapakTepucTuke, MKr/cm3

C, - cpefHeapugMeTMyeckoe 3HayeHne ABYX pe3ynbTaToB MnapasnnefibHbiX onpeAeneHuii MaccoBoii
KOHLEHTpaLuun aneMeHTa B pacTBopax KOHTPOJIbHOTO OMbITa, MKF/CM3

V - 06bem aHanM3upyemoro pactsopa npobébl, cM3

T - Macca HaBecku npobebl, T.

Pe3ynbtatom eAVHWYHOTO aHaim3a Mo Kax[oMy 3/IeMEeHTY ABMSeTCs CyMma MacCOBbIX AOnen,
onpejesnieHHbIX U3 pacTsopos 11 2.

10.2 NpuemnemMocTb pe3ynbTaToB napasiesnbHbIX onpegenexuii oyeHnsaoT no FOCT P MCO 5725-6
nyTem conoctaBfieHnss abCoMTHOrO pacxoXAeHus ABYyX pe3ynbTaToB napannefibHbix onpegenexuii N co
3HaYeHWeM npegena NOBTOPAEMOCTU I, NPUBEAEHHbLIM B Tabnuue 2.

Ecnn /; HO npeBbIWaeT r, TO ABa pesy/bTaTa napasanefibHblX onpefeneHnii Npu3HaT npremaemMsiMmn
1 32 OKOHYATENbHbIV pe3ynbTaT aHannsa NpUHMMatoT X cpegHeapudmeTnyeckoe 3HaYeHme.

Ecnwu TinpeBbliwaeT r, TO NPOBOAAT elle ABa NnapasinesbHbiXx onpegenernus. Ecnam npu atom guanasoH
yeTblpex pe3ynbTaToB napasnnefnbHbix onpegenernnin (X~n«-XTn) He npesbIlaeT KpUTUYECKUA gmanasoH ans
n =4, CP0%(4). To 3a OKOHYaTe/NbHbI pesynbTaT aHannsa NpUHUMAalOT cpegHeapudMeTryeckoe 3HayeHne
yeTblpex pe3ynbTaToB napasiefibHblX onpegeneHuii.

Kputunueckunini ananaszoH CHo9%(4) paccuntbiBaroT no hopmyne

CPO*(4) =/(4)Sf (3)
roe f(4) =3.6 - KoadhPMLMEHT KPUTUUECKOrO AnanasoHa AN YeTblpex napansienbHbiX onpegeneHuii;
Sr- cTaHAapTHOe OTKNOHeHVe NOBTOPAEMOCTM, 3HAUYeHUA KOTOPOro NpuBeseHbl B Tabnuue 2.

Ecnn avanasoH yeTblpex pes3ynbTaToB NapasfiesnbHbiX onpeaeneHuit npesbiliaet CP0%5(4). To 3a
OKOHYaTe/NbHbIA  pe3ynbTaT aHanMsa nNpuUHMMalT MeAuaHy u4eTblpex pes3ynbTaToB napasiesibHbIX
onpeaeneHuni.

11 OdhopmneHne pesynbTaToB U3MEPEHNIA

PesynbTaT aHasM3a (U3MepeHuil) NnpeAcTaBsoOT B BUAE!
Xun A. P =0,95.

rge X - MaccoBas 015 onpefeniaemoro afneMeHTa, %;
A - XapakTepucTuka norpewHoCcT! N3MepeHnss MaccoBo A0 onpeaensemoro anemeHTa npu P = 0.95.
3HayeHusa A npuBefeHbl B Tabnuvue 2.
Mpy 3TOM yuC/IeHHOe 3HayYeHue pesynbTata aHansa OKPYIrNAT 40 paspsaaa, B KOTOPOM 3anucaHa
nocnegHasa 3Havauas umdpa ero norpeLHocTu.
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12 KOHTpO/Ib TOYHOCTU pe3yNbTaToB aHann3a
12.1 KOHTpPO/Zb NPOMEXYTOYHOW NPELU3NOHHOCTU U BOCMPOMU3BOANMOCTH

Mpy KOHTPONE NPOMEXYTOUHOW NPELU3NOHHOCTM (C M3MeHsIlWMMUCS (hakTopamu onepaTtopa U
BpPeMeHU) abCoJMIIOTHOE 3HauYeHUe pasHOCTU [BYX pe3y/bTaToB aHanM3a OfHOW U Toll Xe npobbl,
MOJyYEeHHbIX PasHbIMK OnepaTopamu ¢ UCNOob30BaHUEM OAHOrO 1 TOTO e 060pyA0BaHNs B pasHble AHU, He
[OMXHO NMpeBbIWAaTh NpeAen NPOMEXYTOUHOI npeuusnoHHocTy RKTO> ykasaHHbI B Tabnuue 2.

Mpy KOHTPO/SEe BOCMPOU3BOAMMOCTM aGCOMIOTHOE 3HAYEHWEe PAsHOCTW [ABYX Pe3y/bTaToB aHain3a
OfHOI 1 TOI e NPo6bl, NOMYYEHHbIX ABYMS 1a6opaTopusiMu B COOTBETCTBUM C TPEGOBAHUAMU HACTOSALLET0
cTaHAapTa, He [O/HKHO NpeBbIlaTh Npeaen BOCNpPousBogMMOCTY R. ykasaHHbI B Tabnuue 2.

12.2 KOHTpPO/Ib NPaBuU/IbHOCTH

KOHTpONb NpaBu/IbHOCTU MPOBOAAT MyTeM aHasm3a 06pasyoB Ansi KOHTpons (OK) M KOHTPOsbHbIX
npoo.

Mpy KOHTpONe npaBWNIBLHOCTM abCOMIOTHOE 3HauYeHWe pasHOCTW MexAay pe3ynbTatoM aHanmMsa u
OMOPHLIM 3HAYEHWEM MacCOBO 0NN 3NeMeHTa-npumecy B obpasue ANs KOHTPONA WA KOHTPOSbHON
npo6e He 40/MKHO MpeBbIlaTh KPUTUYECKOro 3HaveHus K.

Kputnuyeckoe 3HaueHne K paccumTbiBaloT no oopmyne

K = JAK+ A: (4)

roe [13K - NorpewHoCcTb OMOPHOro 3HAYEHNUS MACcCOBOI 40N 3NeMeHTa-npuMecu B o6pasue A8 KOHTPONs
UNV KOHTPOMbHOW npobe, %;

A - 3HauyeHMe nokasaTenil TOYHOCTWM pesynbTaTa aHanusa, COOTBETCTBYKOLLEE OMOPHOMY 3HaYeHUto
MaccoBOI foNU anemeHTa-npumecyt B OK unm KoHTPOsIbHOM Npobe. %. 3HayveHns A npuBefeHbl B Tabnumue 2.
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