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HAUWOHAINBbHBIA CTAHOAPT POCCUUCKOWNW @GEREPALMUMN

NANNAQUNA

MeTon aTOMHO-3MUCCUOHHOIO aHanu3a ¢ MHOYKTUBHO CBsI3aHHOWN NnasmMon

Palladium.
Method of inductively coupled plasma atomic-emission analysis

DaTta BBegeHna — 2012—01—01

1 O6nacTb NpMMeHeHus

HacTtosawwnin ctaHgapT pacnpocTtpaHsaeTcs Ha addUHUPOBaAHHbLIA Nannagnii B CAUTKaxX 1 B NOpPOLLKe C
MaccoBOW Aonen nannaans He MeHee 99,8 %, npegHasHavyeHHbIN 4115 TPON3IBOACTBA CM1aBoB, Nonydgabpuka-
TOB, XUMWYECKNX COeAVUHEHWI Nannagns.

CTaHgapT ycTaHaBnuBaeT MeTod aTOMHO-3MUCCUOHHOMO aHanusa ¢ MHAYKTUBHO CBSA3aHHOMW NMa3Mon
Ans onpeaeneHns MaccoBbIX ACEN NpuMeceit: antoMnHns, 6apus, xxenesa, 3onoTa, MpUans, KagMus, Karb-
uus, kobanbTa, KPEMHWUS, MarHUs, MapraHua, Megu, MmonubaeHa, HUKens, ofnosa, NaTUHbl, POANS, PYyTEHWUS,
CBUHLA, cepebpa, CypbMbl, TUTaHa, XpoMa, LiMHKa B adpdMHUpOBaHHOM NManniaguu.

MeTog aHanM3a ocHOBaH Ha Bo30yXAeHUM aTOMOB Mpobbl B UHAYKTUBHO CBA3AHHOW Nnasme U namepe-
HAWN MHTEHCUBHOCTWN aHanUTUYECKON NUHNA onpeaensaemMoro XMMUYeckoro sneMeHTa (fanee — snemMeHTa)
Mpu1 pacnbifieHn pacTBopa aHanMaMpyemMoi Nnpobel B Nnasmy. CBsizb MHTEHCUBHOCTU NIMHWM C KOHLEHTpaLmen
3neMeHTa B pacTBOpE yCTaHaBMMBAKT C NOMOLLLIO FPaayUpOBOYHON XapakTepuUcTukn. [nsa yyeta BO3MOXKHbIX
MaTpUYHBIX BIUSAHWUIA onpedeneHue NpoBoasaT ¢ UCMOMNb30BaHNEM BHYTPEHHEro cTaHaapTa.

MeToq no3BonseT onpeaensaTb MaccoBble ACNN NPUMecel B AManascHax, NpuBeAeHHbIX B Tabnuue 1.

Tab6nunua 1— [OuanazoHbl U3MepeHWi i MacCoOBbLIX QOMNeN onpeaensieMblX S[IEMEHTOB
B npoueHTax

HaumeHoBaHue [unana3soH onpegeneHust MaccoBbIX HaumeHoBaHue [nanasoH onpeneneHus
onpeensemMoro anemMeHTa poneit onpeensemMoro anemMeHTa MacCcoBbIX JONen
ANOMUHUA OT 0,0005 po 0,05 Bkntou. Monu6aeH OT1 0,0003 po 0,05 Bkntou.
Bbapwun OT10,0003 po 0,05 Bkntou. Hukenb OT 0,0005 po 0,05 Bkntou.
Keneso OT 0,0005 po 0,05 Bkntou. OnoBo OT 0,0005 po 0,05 Bkntou.
3onoTto OT 0,0005 po 0,05 Bkntou. MnatnHa Ot 0,0005 po 0,05 Bkntou.
Wpngun OT1 0,001 go 0,05 Bkntou. Poawn O7 0,0005 po 0,05 Bkntou.
Kagmuin OT1 0,001 go 0,05 Bkntou. PyTtenni O7 0,0005 po 0,05 Bkntou.
Kanbuui OT 0,0005 po 0,05 Bkntou. CeuHel, O7 0,0005 po 0,05 Bkntou.
KoGanbT O71 0,0005 go 0,05 Bknioy. Cepebpo Ot 0,0005 go 0,05 Bkntoy.
Kpemunii OT1 0,0005 po 0,05 Bkntou. Cypbma O7 0,0005 po 0,05 Bkntou.
Marnum OT 0,0005 po 0,05 Bkntou. Twtan O7 0,0005 po 0,05 Bkntou.
MapraHeL, OT 0,0005 po 0,05 Bkntou. Xpom O7 0,0005 po 0,05 Bkntou.
Meab OT1 0,0005 po 0,05 Bkntou. LnHk O7 0,0005 po 0,05 Bkntou.

UspaHue ocpnumanbHoe
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Xumunyeckuia coctas adppMHUPOBAHHOIO Nannaans B CrMTKax U MOPOLLKe COOTBETCTBYET TpeboBaHusAM
FOCT 31291,TOCT P 52244.

2 HopMmatuBHbIe CCbINKKU

B HacToswem cTaHaapTe ncnonb3oBaHbl HOPMaTUBHBIE CCISIKX Ha crieaytoLime cTaHgapThl:

FOCT P 8.563—2009 lNocypapcTBeHHas cuctema obecrneyveHuss eguHcTBa uaMepeHun. MeToguku
(MeToabl) BbIMONHEHWS U3MEPEHUIA

FOCT P NCO 5725-1—2002 To4HOCTL (NpaBUSIbHOCTb U NPELUM3NOHHOCTL) METOA0B U Pe3ynbTaToB
namepeHuin. Yacts 1. OCHOBHbIE NONOXEHNS 1 oNpeaeneHus

[OCT P NCO 5725-3—2002 To4vHOCTb (NpaBUibHOCTb U MPeLM3NOHHOCTb) METOAOB U pesynbTaTtos
namepeHuin. Yactb 3. MpomexxyTouHble NokasaTenu npeumnsMoHHOCT CTaHAapPTHOro MeToda UsMepeH Uil

FOCT P UCO 5725-4—2002 To4HOCTb (MpaBUbHOCTL U MPELM3UOHHOCTL) METOA0B U pesynbTaToB
namepeHuin. Yactb 4. OCHOBHbIE METOAbI ONPeAeNeHNs NpaBnnbLHOCT CTaHAAPTHOTO MeToAa U3MepeHUiA

FOCT P NCO 5725-6—2002 To4HOCTb (NPaBUNbHOCTb U NPELU3NOHHOCTL) METOA0B N pe3ynbTaToB
namepeHui. Yactb 6. cnonb3oBaHme 3Ha4eHUA TOYHOCTN Ha NpakTuKe

FOCT P 52244—2004 MMannagnin adpUHUPpOBaHHEBIN. TeXHUYECKMe yCrioBus

FOCT P 52245—2004 lMnaTtnHa acdpdunHMpoBaHHas. TeXHUYeckMe ycriosus

FOCT P 52361—2005 KoHTporb 06bekTa aHanMTuyeckuin. TepMunHbl M onpeaeneHns

FOCT P 52599—2006 [OparoueHHble MeTansbl vuxcrnasel. O6wme TpeboBaHusA K MeTOAaM aHanmnaa

FOCT P 53228—2008 Becbl HeaBTOMaTU4ECKOrO ASUCTBUA. HacTb 1. MeTponoruyeckune u TexHudec-
Kune TpeboBaHus. McnbiTaHns

FOCT 123—2008 KobanbT. TexHu4eckue ycrnosus

FOCT 804—93 MarHui nepBUYHbIN B YyLLIKax. TexHudeckune ycriosus

FOCT 849—2008 Hukenb nepBUYHbIA. TeXHNYecKue YCroBus

FOCT 859—2001 Mepnb. Mapku

FOCT 860—75 OnoBo. TexHu4eckne ycrnosus

FOCT 1089—82 Cypbma. TexHudeckue ycroBus

FOCT 1467—93 Kagmwii. TexHu4eckue ycrosust

FOCT 1770—74 Mocyaa MepHas nabopaTopHas cTeknsiHHas. LiunuHapel, MeH3ypku, konbbl, npobup-
ku. OBLme TeXHUYeckne yCcroBus

FOCT 3640—94 LuHk. TexHudeckue ycnosus

FOCT 3765—78 PeakTuBbl. AMMOHWIA MONMBAEHOBOKUCTILIA. TexHuYeckune ycrosua

FOCT 3778—98 CsuHeu. TexHn4ecKkue ycrnosus

[OCT 4108—72 PeaktuBbl. bapuii xnopua 2-s8oaHblit. TexHuyeckue ycrnosus

FOCT 4328—77 PeaktuBbl. HaTpus rugpookuck. TexHudeckue ycrnosus

FOCT 4530—76 PeakTuBbl. Kanbuuin yrnekucnbld. TexHu4eckue ycnosums

FOCT 5905—2004 (MCO 10387:1994) Xpom meTannuyeckuin. TexHuyeckue TpeboBaHUs U ycrioBusi
nocTasKu

FOCT 6008—90 MapraHeL, MeTannMyeck1i n mapraHew, a30TMPOBaHHbIA. TexHu4eckne ycnosus

FOCT 6709—72 Bopa aMcTunnupoBaHHasi. TexHuyeckue ycrnoBusi

FOCT 6835—2002 3onoTo ucnnasbl Ha ero ocHose. Mapku

[OCT 6836—2002 Cepebpo 1 cnnasbl Ha ero ocHose. Mapku

FOCT 9428—73 Peaktusbl. KpemHuii (1V) okcua. TexHudeckue ycnosust

FOCT 10157—79 AproH razoobpasHblil U XMaKUiA. TexHU4eckue ycrosusi

FOCT 11069—2001 AsnoMuHUN nepBUHHbIK. Mapku

FOCT 11125—84 Kucnota asoTHas 0coboi UncToThl. TeXHUYeckue ycrnoBus

FOCT 12338—81 WUpwuawii B nopoluke. TexHudeckue ycnosus

FOCT 12342—81 Popaui B nopotuke. TexHuyeckue ycrnosus

FOCT 12343—79 PyTeHuin B nopoluke. TexHuyeckue ycrnosusi

FOCT 14261—77 Kucnota consiHast 0ocob6oi YNCToThl. TeXHU4eckune ycrioBus

FOCT 14262—78 Kucnorta cepHasa ocoboi UncToThl. TeXHMYeckune ycrosust

FOCT 19807—91 TutaH 1 cnnaebl TUTaHOBLIE AedopMupyemble. Mapku

FOCT 22861—93 CsuHeL, BEICOKOW YUCTOTHI. TEXHUYECKUE YCIOBUSA

FOCT 25336—82 lMocyaaunobopyaosaHue nabopaTopHble CTeKNsiHHBbIE. TUMNbl, OCHOBHLIE NapamMeTphbl
1 pazmepsbl

FOCT 28058—89 3onoTo B cnuTKax. TeXxHUyeckue ycrnosus

FOCT 28595—90 Cepebpo B cnutkax. TexHuyeck1e ycroBust
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FOCT 29169—91 (MCO 648—77) MNocyna naGopaTtopHasa cTeknaHHasA. MMNeTKU ¢ 0AHON MEeTKOM
MMOCT 31290—2005 lMnaTtuHa acpdpmHupoBaHHana. TexHu4Yeckne ycrnosus
MOCT 31291—2005 lMannaguin adprHUPOBaHHBIN. TeXHUuYeckue ycnosuns

MpwumedyaH e —lpn NnoNb30BaHMN HACTOALWMM CTAHAAPTOM LeNnecoobpasHo NPOBEPUTL AEWCTBUE CChINOY-
HbIX CTaHAApPTOB B MHGOPMAUMOHHOM cucTeMe OOLWEero nonb3oBaHus — Ha oduumansHom caite PegepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEryNUPOBaHUIO U METPOIOrMK B ceTU MHTEpHET nnmn No exerogHo ngasaeMomy nHpopma-
LMOHHOMY yKa3aTternio « HaumoHanbeHble cTaHAapThI», KOTOPLIM ONYGNMKOBaH NO COCTOAHUIO Ha 1 AHBApsI TEKYLLEro roaa, u
Mo COOTBETCTBYIOLMM EXEMECAYHO N3AaBaeMbiM MHPOPMALMOHHBIM yKazaTensm, onybnukoBaHHbIM B TEKYLLEM roay.
Ecnu ccbinoyHbili CTaHAAPT 3aMeHEH (M3MEHEH), TO NPV NONb30BaHUM HACTOSALWMUM CTaHAAPTOM crneayeT PyKOBOACTBO-
BaTbCsl 3aMEHSIIOLMM (MU3BMEHEHHbIM) CTaHAapToM. Ecnu ccbinoYHbi cTangapT OTMeHeH 6e3 3aMeHbl, TO NonoXeHne, B
KOTOPOM [1aHa CCbINKa Ha HEero, MPUMEHSIETCS B 4acTH, He 3aTparmBatowWwen 3Ty CCbInky.

3 TepmMuHbI M onpeaeneHus

B HacTosiweM cTaHaapTe npuMeHeHbl TepMnHbl 1o FTOCTP 8.563, TOCTPNCO5725-1,TOCTP 52361.
4 ToyHOCTb (NMPaBUINbLHOCTbL U NPELU3INOHHOCTL) MeToAa

4.1 lNoka3saTenu TOYHOCTU MeTOAA

MokasaTenu TOYHOCTU MEeToAA: rpaHnLbl UHTepBana, B KOTOPOM € BeposiTHocTbio P = 0,95 HaxoauTtca
abconoTHas NorpelHoCTb pesynbTaToB aHanusa (MpUnUucaHHasn NorpeLlHoCTb) + A, cTaHAapTHLIE OTKOHe-
HWSA MOBTOPSAEMOCTU S, CTaHAaPTHbIE OTKITOHEHWA NPOMEXKYTOUYHON NPELM3NOHHOCTU S, (Toy 3Ha4eHus npeae-
na MnoBTOPAEMOCTY [, NpefieNnia NPOMEXYTOYHOW NPeLU3UOHHOCTU R o) W Mpeaena BoCnpou3BOAUMOCTH
R — B 3aBUCMMOCTM OT MACCOBOI AOMNA ONpeaensaeMoro dneMeHTa-npuMecu npueeaeHbl B Tabnuue 2.

Tabnwnua 2—Tlokasarenu TouHocTn metoga (P = 0,95)

B npoueHTax
crmone | pwen [
MaCCOBbIX foeit ) OTKIOHEH e Mpenen TKNOHEHNE | 5 oMexy TOUHOI
J abContoTHO ROBTOPAEMOCTH | nogropsiemocty 7| POMERYTOMHOM | oo uisopmocry | BOCTIPOM3sO-
MOrpeLLHOCTH S MPELM3MOHHOCTH R aumoctu R
ONEMEHTOB +A r sI(TO) (TO)
0,0003 0,0002 0,00006 0,0002 0,00008 0,0003 0,0003
0,0005 0,0003 0,00009 0,0002 0,00011 0,0004 0,0004
0,0010 0,0005 0,00017 0,0005 0,00021 0,0007 0,0008
0,0030 0,0013 0,00036 0,0010 0,00046 0,0015 0,0018
0,0050 0,0022 0,00061 0,0017 0,00077 0,0026 0,0031
0,0100 0,0037 0,0012 0,0034 0,0014 0,0046 0,0055
0,030 0,009 0,0013 0,004 0,0023 0,008 0,009
0,050 0,014 0,0022 0,006 0,0039 0,013 0,015

O NS NPOMEXYTOYHBIX 3HAYEeHWIN MaccoBbLIX Aonelt onpeaensieMblX 3NeMeHTOB 3HauYeHUs nokasartenei
TOYHOCTU HAXOAAT METOAOM NNUHENHOM MHTEpPNONALMA Mo hopMyne

Ax=A,+(X-C,)

AB
CB

-A,
_CH’

rae AX — 3Ha4YeHWe nokasaTenda TOMHOCTN ANA pe3ynbTaTa aHannsa X, %;
AH, AB — 3Ha4YeHnA nokKasaTesd TOYHOCTU, COOTBETCTBYOLLNE HWXKHEMY U BEpXHEMY YPOBHAM MacCOBbIX
,EI,OJ'IeIZ onpegenaemMblX 3NeMeHTOB, MeXXAy KOTOPbIMU HaXoANTCA pe3ynbTaT aHannaa, %;

X — pesynbTaT aHanusa, %;

CH, CB — HWKHNIA N BerHI/IIZ YPOBHU MaCCOBbIX,EI,OJ'IeVI onpeaenAaemMblX 3NeMeHTOB, MexXay KOTOPbIMU HaxXoaunT-
cAl pesynbTaT aHanusa, %.

Q)
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4.2 MpaBuUnNbHOCTb

[nsa oueHKM cucTemaTUHecKorn NorpeLlHoCT HacTosILLero MeToda onpeaesneHust Bcex Npumecei B narn-
nagun UCnonb3ytoT B KAYECTBE ONOPHbIX 3HAYEHU aTTEeCTOBaHHbIe 3HaYEHNsi MACCOBLIX OMNe 3NIEMEHTOB B
rocygapcTBeHHbIX CTaHO4apTHeIX obpasuax cocTaBa nannagna CO 7615—99 (komnnekt Ma-36),
rCO 7331—96 (komnnekt Ma-28) unu apyrux FCO, He ycTynatowux no Habopy onpeaensaemMbiX 3NIeMEHTOB U
METPONIOrMYECKUM XapaKTEPUCTUKAM.

CuctemaTtunyeckas norpewHocTs MeToda npu ypoBHe 3HadumocTn o =5 % no FTOCT P UCO 5725-4 Ha
BCEX onpeaenseMbIX YPOBHAX MacCOBbIX AoNel NpUMeceli B Nannagum HesHadnmva.

4.3 Mpeun3noHHOCTb

OvanasoH ABYX pe3ynbTaToB onpeaeneHnin, nony4eHHbIX 415 0QHOW U ToW ke Npobbl 0AHUM onepaTopoM
C MUCMonb3oBaHNeM OIHOTO U TOTO e 06opyaoBaHUSA B Npeaenax KpaTtyanwero U3 BO3MOXHbBIX MHTEPBANoOB
BpPEMEHU, MOXeT NpeBbIWaTh ykasaHHbI B Tabnuue 2 npegen nostopaemocTtu rno FOCT P UCO 5725-6 8
cpedHeM He Yalle ogHoro pasa B 20 cnyyasx npy npasuibHOM UCNONb30BaHUN MeToAa.

B npeaenax ogHoi nabopaTtopuun ABa pesyfbTaTta aHanuaa ogHoN U ToN e Npobhkl, NonyYeHHble pas-
HbIMUW OfepaTopamMm ¢ UCMONb30BaHUEM OHOMO U TOrO e 060pYAOBaHUA B pa3Hblie AHWU, MOTYT Pasnu4aTbes
C MpeBbllleHVeM YyKa3aHHoro B Tabnuue 2 npegena NPOMEXYTOYHOW NPELU3UOHHOCTU R0y no
FOCTPWNCO 5725-3 BcpeagHeM He YaLle ogHoro pasa g 20 cnyyvasax npy npasunLHOM UCMONMb30BaHUM MeToAA.

PesynbTaThl aHanMsa ogHon 1 TOM Xe Npobbl, NonyyYeHHble ABYMA nabopatopusiMu (B COOTBETCTBUN C
pasgenamn 6—8 HacTosALwero ctaHgapTa), MOryT pasnuyaTbCa € NPeBbILEHNEM ykasaHHOro B Tabnuue 2
npegena socnpoussognumoctn Rno FOCT P UCO 5725-1 B cpeagHeM He valle ogHoro pasa B 20 cny4aax npu
npasuUbHOM UCNOMb30BaHNM MeToAa.

5 Tpe6oBaHus

5.1 O6wue Tpe6oBaHnA n TpebGoBaHus 6esonacHoCTU

Obwue TpebosaHUA K MeToAy aHanusa, TpebosaHuA k ob6ecneveHUo 6€30MacHOCTU BLIMOMTHAEMBIX
paboT 1 obecneveHmnto akonormyeckor 6esonacHocTu ocywecTBNAOTCA B cooTBeTcTBUMU ¢ FTOCT P 52599,

5.2 TpeboBaHusa k kBanudukauum ucnonHutTenen

K BbINONHEHWIo aHanuaa gonyckaTca nuua He mosoxe 18 ner, o6ydeHHble B ycTaHOBEHHOM MOpPSI/IKe 1
JonyLLeHHble K caMoCToATeNbHOI paboTe Ha UCNONb3yemMoM 060pYyaoBaHUN.

6 CpeactBa M3MepeHUI, BCNOMoraTenbHble YyCTPOMCTBA, MaTepuanbl
M peakTUBbI

AntoMmnHnia metannudeckui no FOCT 11069.

AMMOHWIA Monn6aeHoBokucnel no FTOCT 3765.

AproH razoobpasHbIi UNn xnakuia Beicwero copta no FOCT 10157.

ATOMHO-3MUCCNOHHbIA CNEKTPOMETP C UHAYKTUBHO CBA3AHHOW NNasMoi, ¢ paboumMm gmanazoHom AnuH
BOMH oT 170 Ao 500 HM, € BO3MOXHOCTbIO NPOBEAEHUA NpoLieypbl KoppeKLMu hoHa, ¢ akcuarnbHbIM 0630pom
nnaswel.

Bapuin xnopucTelii no FOCT 4108.

Bapus nepokcug (6apus nepekncb) ocoboin YncToTol no [11.

Becbl nabopatopHble no FOCT P 53228 ¢ npegenom aonyckaeMoi abCcontoTHOM NorpeLwHocTn usMepe-
HWs He Bonee + 0,0003 r.

Boaa anctunnuposaHHas no FTOCT 6709, AONONHUTENBHO OUNLLEHHasi NEPEroHKOA MW NPonyckaHneM
yepes MOHOOOMEeHHbIEe KOMOHKM.

BopoHkn nabopaTopHble B-75-110 XC no TOCT 25336 1nv nonMaTuneHoBsbIe.

FepMeTWUYHO 3aKpblBaKOLLMECS EMKOCTU NOMUATUNEHOBEIE, MOSUMNPONUIEHOBBIE UM TedIOHOBLIE BMec-
TMocTb 50, 500 cm3.

>Keneso BoccTaHoBMEHHOE Mo [2].

3onoTo B crniutkax no MOCT 6835 i FTOCT 28058 ¢ MaccoBoi AoNei OCHOBHOIO BelecTBa He MeHee
99,99 %.

Wpunawnn B nopotuke no FOCT 12338 ¢ MaccoBoi Jonei 0CHOBHOTO BelllecTBa He MeHee 99,97 %.

Kagmui no FOCT 1467.

Kanbuuia yrnekmensin no FOCT 4530.
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Kucnota asotHasi ocobon unctotel no FOCT 11125, pas6asneHHas 1:1.

Kucnota cepHas ocoboi unctoTbl no FOCT 14262, pas6asneHHas 1:9.

Kucnota consHas ocoboi unctotbl no FOCT 14261, pasbaBneHHasn 1:1, 1:3, 1:5.

KobansT no MOCT 123.

Kon6el mepHble 1-50-2, 1-100-2, 1-500-2 no FOCT 1770.

KpemHusa guokeug no FTOCT 9428.

MarHnin no FOCT 804.

MapraHer, meTannuyeckuin no FOCT 6008.

Mepab no FOCT 859.

Hatpus rugpookucs ocobomn ynctoThl no FOCT 4328.

Hukenb no FOCT 849.

Onosono MOCT 860.

Meyb MydenbHasn ¢ TepMmoperynsaTopom ¢ TemnepaTtypoit Harpesa go 1000 °C.

MuneTkn 2-2-1, 2-2-2, 2-2-5, 2-2-10, 2-2-20 no TOCT 29169.

Mnatuna addmHuposaHHasa no FOCT P 52245 unu FOCT 31290 ¢ maccoBoi Aofeil OCHOBHOro
BellecTBa He MeHee 99,98 %.

Poanin B nopouuke no FOCT 12342 c maccoBol Aone OCHOBHOIO BelecTsa He meHee 99,97 %.

PyTeruii B nopoluke no FOCT 12343 ¢ maccoBol fonen oCHOBHOTO BelllecTBa He MeHee 99,97 %.

CauHel Bbicokon YncToThl No FOCT 22861 nnu FTOCT 3778.

Cepebpo B crniutkax no FTOCT 6836 unu FTOCT 28595 ¢ MmaccoBoi one OCHOBHOMO BELLECTBA HE MeHee
99,99 %.

CkaHauin TexHudeckuia no [3].

CrakaHbl nabopaTtopHble B-1-600 TXC no FOCT 25336.

CrakaHbl TepTIOHOBbIE C KpbILWKaMu BMeCTUMOCTbo 0T 50 o 100 cm3,

CraHgapTHble obpasLl coctasa nannagus FCO 7615—99 (komnnekt Mg-36), FCO 7331—96 (komnnekT
MAa-28) unu apyrune, He ycTynatowime No coctaBy 31eMeHTOB-MPUMecei M TOYHOCTH.

Crekna 4yacosble guaMeTpoM 65 MM UMK NONUSTUNEHOBbIE.

Crynka araToBasl.

Cypbma no FOCT 1089.

TWrnn kKopyHaoBbIE.

Turnu cteknoyrnepoaHblie BMeCTUMOCTbIo 50 cmd.

Tutan no FOCT 19807.

PunbTpbl ByMmarkHble 06€3301EHHbIE «CUHARA NeHTay no [4].

Xpom meTtannnyeckun no FOCT 5905.

LnHk no FOCT 3640.

Yacbl 0bero HasHauyeHus.

LWkad cywmnbHeIn ¢ TemnepaTtypoi Harpesa 4o 150 °C.

SneKTponnuTa ¢ 3aKpbITON CNUpanbto U perynupyemon Temnepartypoi Harpesa go 300 °C.

HonyckaeTcs npuMeHeHne Apyrnx cpeacTs U3MEpPEHUI, BCroMoraTesbHbIX YCTPOUCTB, MaTepuarnos 1
peakTUBOB NPW YCNOBUW NONYYEHUA NOKa3aTenel TOHHOCTH, He YCTYNarLmMxX ykasaHHbIM B TaGnuue 2.

7 MoAaroToBkKa K aHanu3y

7.1 MpuroToBneHue oCHOBHbIX PAaCTBOPOB

B npuBeaeHHbIX HUWXe Npoueaypax NPUroTOBNEHUsI CTaHAaPTHLIX PACTBOPOB ykasaHbl MacChl HABECOK
mMaTepuanoB YUCTOTON He Huxke 99,96 %. B cnyvae ucnonb3oBaHusl peakTUBOB bonee HN3KoM KBanudukaLmm
BBOASAT NONPaBKY MacChl HABECKU B COOTBETCTBUMU C COAEP>KaHUEM OCHOBHOTO KOMIMOHEHTA, yKasaHHbIM B nac-
nopte. MpuroToBneHHble PacTBOpbl XpaHAT He Gonee ogHOro roaa, 3a UCKIloYeHUEM pacTBopa cepebpa
no 7.1.2, KOTOPbI XpaHAT He 6onee ogHoro mecaua.

7.1.1 PacTBOpbl MacCOBbIMU KOHLUEHTPaLUAMU poaus, Upuausi, pyteHua 1 mricm3

Hagecky kaxagoro MeTanna maccon 0,5 r e3aseLlumMBaloT ¢ norpelHoCcTbio He 6onee + 0,0003 r, pacTupaioT
B araToBOW CTYMKe ¢ 5-KpaTHbIM KONUYECTBOM nepokcuaa 6apus 4o NonyyeHUss oQHOPOAHOM Maccel. Mony4eH-
HYI0 CMeCb NEPEHOCAT B KOPYHAOBLIN TUrenb, CTaBAT B XONOAHYI0 MydernbHYIo NeYb 1 cnekatoT Npu TeMnepaTy-
pe (950 + 50) °C B TeueHne 2—3 u.

Turenb coO CMEKOM OXMaXAalT A0 KOMHATHOW TeMmnepaTtypbl, NEPEHOCAT B CTakaH BMECTUMOCTbIO
600 cm3, cnek cmaunBaroT Bogol U 06pabaTbiBaloT pacTBOPOM COMsAHON kucnoThl 1:1. CTakaH HarpesaloT A0
NOMHOro pacTBOPEHUs cneka, He A0BOASA PacTBOp A0 KuneHusi. OXNaXaeHHbIN 40 KOMHATHON TemnepaTypbl
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pacTBop bUNLTPYIOT Yepes UNbTP «CUHAS NeHTa» . PUnbTP 5—6 pas NpoMbIBalOT ropAYMM PacTBOPOM CONsI-
HoWM K1cnoThl 1:5.

Mpy Hanu4mn Ha bunbTpe TEMHOro ocagka ero NePeHOCsT B KOPYHAOBLIN TUrenb BMecTe ¢ (pUbTPoM,
MoAcyLUMBAOT Ha BO34yXe, MoOMeLLatoT TUreslb B XONoaHYo MydenbHyo nedb, BKIYakoT Harpes U npokanvea-
toT npu Temnepatype (750 = 50) °C B TeveHne 30—40 MmH. OxnaxaeHHblii octaTok pactupatoT ¢ 1,0 rnepokcu-
na 6apus, cnekawT, pacTBoOpsoT, DUNbLTPYIOT, Kak ONMCaHO BhiLUe.

dunbTpaTtel 06beanHsaoT, ynapusatoT Oo obbema 20—30 cm®, pasbasnaioT Bogon OO0 obbema
250—300 cMm3, HarpeBarT A0 KUNeHWs 1 ocaxkaatoT cynbdaT 6apus ropsuMM pacTBOPOM CepHOM KUCnoTbl 1:9.
Yepes 2—3 4 npoBepsAtoT NOMHOTY ocaxaeHus cynbdaTta 6apus, 4o6aBnB HECKONbKO Kanenb pacTBopa CepHOn
kucnoTel 1:9. PacTeop dunbTpytoT Yepes hUnbTp «CUHAS NIeHTa» B MepPHY0 konBy BMecTUMocTbio 500 cm3,
npoMelBas ocafgok Ha punbTpe ropsiunM pacTBOPOM COMAIHOM KACMOThI 1:5, 3aTem 5—6 pas ropsivyei BoaoN.
Ob61bem pacTeopa A0BOAAT A0 METKM PACTBOPOM COMNAHON KACMOTLI 1:1 M NepemeluMBatoT.

7.1.2 PacTBOp MaccoBoW KOHLeHTpauuel cepebpa 1 mr/icm®

Hagecky cepebpa maccoi1 0,2 r B3BELUMBAIOT C NOrPeLUHOCTbI0 He Bonee + 0,0003 r, pacTeopstoT B 20 cm3
pacTeopa asoTHOM kucnoTel 1:1 npu HarpeeaHuu. K pacteopy aobasnatoT 100 cm3 consaHOM KUCNOTLI, Harpesa-
0T A0 pacTBOpPeHNs ocagka xropuaa cepebpa. OxnaxaeHHbI pacTBOp NEPEHOCAT B MEPHYIO koNBy BMeCTu-
mocTbio 200 cm3, goBoasAT o6beM Ao METKM PacTBOPOM CONAHOM KUCMOTHI 1:1 M NepeMeLunBaloT.

7.1.3 PacTBOpbl MaccoBbIMU KOHLIEHTPaLUAMU NNAaTUHBI, 30/10Ta, aNIOMUHUA, ko6anbTa, oNnoBa,
CypbMbI, Kagmua 1 mr/cm’®

HaBecky kaxxgoro MeTannamaccoi 0,5 r B3BeLLMBalOT ¢ NorpelHocTbio He 6onee + 0,0003 r, pacTBopAOT
NPy HarpeBaHWmn B CMecu COMsiHOM 1 a30THoM kucnoT 3:1. Mocne pacTBopeHUs HaBeCoK U NpekpalleHus Bbiae-
neHna 6ypbiX NapoB OKCUAOB a3oTa pacTBophbl ynapusatoT 4o o6bema 3—5 cm3, npubasnatoT 50 cm3 pacteopa
CONsHOM KUCNOThI 1:5. PacTBopbl OXNaxaatoT U NepeHOCAT B MepHbIe Konbbl BMecTUMocTbio 500 cm3 kaxkaas,
[0BoaAT 06beM 40 METKM paCTBOPOM COMNSIHOW KUCOTHI 1:5, nepemelunBarot.

7.1.4 PacTBOpPbl MAaCCOBbLIMU KOHLIEHTPALUAMMU CBUHLA, Xene3a, Meau, Hukens 1 mricm3

HaBecky kaxgoro metanna maccoi 0,5 r B3selwnBaloT ¢ NOrpelHocTbio He 6onee + 0,0003 r, npu Harpe-
BaHWK pacTeopsoT B 50 cm® pacTBopa a3oTHOM KUCNoThl 1:1. PacTBopbl NporpesatoT 40 yAaneHus okCUaos
asoTa (npekpalleHune BbideneHns 6ypbix NapoBs), He 4OBOASA A0 KUNEHUSA, OXNaXaaoT, NepeHoCAT B MEPHbIe
kon6bl BMecTUMocTbio 500 M3 kaxkaas, 4oBoaaT 06beM 0 METKM BOAOKW, NepemMellnBaloT.

7.1.5 PacTBOpbl MaccoBbiMA KOHLEHTPaUUAMU LUHKa, XpOMa, MapraHua, MarHusi, TUTaHa
1 mricm3

Hagecky kaxagoro meTtansnaMaccoii 0,5 r B3BelLmBaloT ¢ NorpeLllHocTbio He 6onee + 0,0003 1, pacTBopsiloT
B 50 cM3 pacTBopa conaHoi KUCNoThl 1:1 NpU HarpeBaHUW, He A4OBOASA A0 KUMEeHUsl. PacTBOpbl OXaXaatoT,
nepeHocsT B MepHble KonBbl BMECTUMOCTbo 500 cm3 kaxaas, AoBoaAT o6beM 40 MeTKM BOJOH U nepeme-
LIMBAIOT.

7.1.6 PacTtBOp MaccoBoW KOHLeHTpauuen monuéaeHa 1 mricm3

Hasecky monu6aerosokucnoro ammonus [(NH,);Mo,0,, - 4H,0] maccoit 0,920 r pacTsopsitoT B 50 cm3
ropsiyen Bobl, OXMaxJatoT, NepeHocaT B MepHyto Konby BMecTMMocTbio 500 cm3, aoBoaaT o6beM 40 MeTKM
BOJON, NepeMeLlnBatoT.

7.1.7 PacTtBOp MaccoBoW KOHLeHTpauunen 6apusa 1 mr/icm®

Hagecky xnopuctoro 6apwsi (BaCl, - 2H,0) maccoii 0,889 r pactBopsitoT B 50 cm® BoApl, NepeHOCAT B Mep-
Hy'0 koNnBY BMecTUMOoCTbio 500 cm3, 1oBoAAT 06beM 10 METKU PAaCTBOPOM COMSIHOM KUCMOThI 1:5, NepeMeluvBa-
0T U NepPEnMBatOT B repMeTUYHO 3aKPbIBAOLLYHOCS MOMUSTUNEHOBYHO, NONMMPONUIIEHOBYHO MK TEIOHOBYHO
€MKOCTb.

7.1.8 PacTBOp MaccoBoW KOHLEeHTpauuen kanbLus 1 mr/cm3

Yrnekvcnelid kanbuuin (CaCO,) BhicylLMBaOT 40 NOCTOAHHOM Macckl Npu Temnepatype (100 +5) °C,
oT6uMpatoT HaBecky Maccoi 1,249, pacTeBopsitoT B 50 cM3 pacTBopa ConsaHoM KucnoThl 1:5. PacTBop nepeHocAT
B MepHyto konby BMecTMocTbio 500 cm3, oBoaaT 06bem 40 METKM PACTBOPOM COMSHOMN KACMOThLI 1:5, nepemMe-
WMBAOT M MNepenvMBaloT B epMETUYHO 3aKpbiBaOLWYHCS MNOMUSTUIEHOBYO, MOMMNPONUIEHOBYO UMK
TeIOHOBYIO EMKOCTb.

7.1.9 PacTtBOp MaccoBoM KOHLEHTpauuen kpeMHus 1 Mr/cm®

B cTeknoyrnepoaHelil TUrefb BMecTumocTbio 50 cm3 nomelatot 3,0 r rmgpokcuaa HaTpUst U HaBecky
Anokenaa kpemHus (SiO,) maccoid 1,070 . Turens noMeLLatoT B neYb Npu Temnepartype (450 = 50) °C ucnnas-
nstoT B TedeHne 20 MyH. Turenb BbIHUMAOT 13 MydenbHON NeYn n oxnaxaaroT 40 KOMHaTHON TemnepaTypel. B
Turens gobasnsaioT 20 cM® BoAbl, HArpeBatoT 40 PACTBOPEHUS COMEN, OXMaxaatoT, COAePKUMOe TUMMs nepeHo-
CAT B MepHYyto konby BMecTMocTbio 500 cms, aoBoaaT o6bem 4o METKU BOAOW, NepeMeLlnBatoT U cpasy nepe-
HOCST B repMeTUYHO 3aKPbIBAOLLYHOCA MONUSTUNEHOBYHO, MONUNPONUIEHOBYHO NN TeDNOHOBYHO EMKOCTb.
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7.1.10 PacTBOp MaccOBOIi KOHLieHTpaLmei ckaHaua 1 mricm3

HaBecky ckaHaus Maccoi 0,5 r B3BelLIMBalOT ¢ norpeliHocTbo He 6onee + 0,0003 r, pacTBopAOT B
100 cM3 coMnsiHOM KUCMOTbI, NEPEeHOCHAT B MepHYHo konby BMecTumocTbio 500 cm3, aoBoasaT ob6bem 4o MeTku
BOAOW, NepemMelLnBaloT U NePenMBaoT B repMeTUYHO 3aKpbIBaIOLLYOCA MONN3TUNEHOBYIO, MONUNPONUNEHo-
BYI0 U TePNIOHOBYIO EMKOCTb.

[onyckaeTcs ucnonb3oBaHne Apyrux METOAUK MPUroTOBINEHUA OCHOBHBIX PACTBOPOB, a TAaKoKe UCMOSb30-
BaHWe roToBbIX CTaHAAPTHLIX 06pa3LIoB pacTBOPOB U aTTECTOBAHHbIX CMeCen, NPy YCNOBUM NOJTyHEeHNA Nnoka-
3aTenei TOYHOCTU, He YCTYNaLWMX yKasaHHbIM B Tabnuue 2.

7.2 MNMpuroToBneHne MHOTO3NIEMEHTHBIX NPOMEXYTOUYHbLIX PAaCTBOPOB

7.2.1 PactBop A: B MepHyio konby BMecTumocTbio 100 cm® nomewwatot no 10 cM® ogHO3NeMeHTHBIX
OCHOBHbIX pacTBOPOB, coaepXalux 1 Mr/cM3 nnaTuHel, poavs, UpUaUa, pyTeHus, 3ooTa, cepebpa. O6bem
pacTBopa A0BOAAT A0 METKU pacTBOPOM COSISIHOM KucnoThl 1:3, nepemMelumsalor.

MaccoBasi KOHLEHTpauuss KaXOoro u3 nepeyvvcrieHHbIX 3MeMeHTOB B pacTBope cocTaBnsieT
100,0 mkr/cm3,

Mpenen abcontoTHOM NOrPELUHOCT 3HAYEHUS MAacCOBOM KOHLIEHTPaLIMN KaXXAoro arnemMeHTa B pacTBope
cocTaensiet + 0,5 Mkr/cm3,

7.2.2 PactBop B: B mepHyto konby emectumocTbio 100 cm3 nomewatot no 10 cm® ogHO3MEeMEHTHbBIX
OCHOBHbIX PacTBOpPOB, coAepxalumx 1 mr/cm® Meau, xernesa, HUKeNA, kobanbTa, UMHKA, XpOMa, MapraHua,
cBuHUa. O6beM pacTBopa 4OBOASAT A0 METKA PACTBOPOM CONSIHOM KUCAOTHI 1:5, nepemMelunsaloT.

MaccoBasi KOHUEHTpauusa KaXOoro u3 nepeyvvcrnieHHbIX 3feMeHTOB B pacTBope cocTaBnsieT
100,0 mKkr/cm3.

Mpenen abcontoTHOM NOrpeLLIHOCTA 3HAaYEHUS MAacCOBOM KOHLIEHTPaLIMN KaXXAoro arneMeHTa B pacTBope
cocrasnset £ 0,5 Mkr/cmd,

7.2.3 PactBop C: B MepHyto konby BMecTumocTbio 100 cm3 nomewwatoT no 10 cM® ogHO3MNEMEHTHBIX
OCHOBHBIX PACTBOPOB, coaepxallux 1 mr/cM3 onoBa, CypbMbl, artoMUHUS, MarHus, 6apusi, kagmus, monubae-
Ha, TuTaHa. O6beM pacTBopa AOBOAST 40 MEeTKU pacTBOPOM COSIIHOW KUCANOTHI 1:5, nepemeLumsalor.

MaccoBasi KOHUEHTpauusl KaxOoro Wu3 nepevvcrnieHHbIX 3feMeHTOB B pacTBope cocTasnsieT
100,0 mkr/cm3.

Mpenen abcontoTHON NOrPELIHOCTN 3HaYEHUS MacCOBOW KOHLEHTPaLMA KaXKAoro afieMeHTa B pacTBope
cocrasnseT = 0,5 Mkr/cms,

7.2.4 Pacteop K: B MepHyto konby BMecTumocTbio 100 cm3 nomewaroT no 10 cm3 0CHOBHLIX pacTBOPOB,
cogepxatwux 1 mr/cm® kpemHus, kanblmsa. O6bemM pacTBopa A4OBOAAT A0 METKU PACTBOPOM COMSAHON KUCTO-
Tbl 1:5, nepemelLnBaloT, NepenueatoT AMs1 XpaHEHUs1 B repMeTUYHO 3aKpbIBaOLYOCA NONU3TUNEHOBYIO,
NONMNPONUIIEHOBYO NN TeIIOHOBYIO EMKOCTb.

MaccoBas KoHLEHTpaLWs KpeMHUS U KanbLus B pacTBope coctaensaeT 100,0 mkr/cm3.

Mpenen abconoTHON NOrPeLIHOCTU 3HaYEHUSI MAaCCOBOIN KOHLEHTpaLUn 3NeMeHTOB B pacTBOpe CoCTaB-
nset + 0,5 MKr/cms,

7.2.5 PactBop Sc: B MepHyto konby BMecTumocTbio 100 cm® nometuaiot 10 cm® 0CHOBHOMO pacTBopa,
copepxatuero 1 mr/cm® ckaHausi. O6bem pacTeopa A0BOAAT A0 METKU pACTBOPOM COSISIHOW KUCNOTHI 1:5, nepe-
MeLLMBAT, NepPEnuUBatoT A1 XPaHEHUS B TePMETUYHO 3aKpbIBAIOLLYIOCS MOSIU3TUNEHOBYIO, NOAUNPONUIIEHO-
BYIO N TehNIOHOBYIO eMKoCTb. MaccoBas KOHLIEHTpaLWs ckaHama B pacTeope coctasnsaeT 100,0 Mkr/cm3.

Mpepnen abcontoTHON NOrPELLHOCTM 3HAYEeHUSI MaCCOBOW KOHLLEHTPaLIUK CkaHANA B pacTBOpe COCTaBnNs-
eT £ 0,5 mkr/cm3.

PacTBop NCnonb3ytoT B Ka4ecTBe BHYTPEHHero ctaHaapTa.

7.2.6 PacTBopbl, NpUroTOBMEHHbIE MO 7.2, XpaHAT He 6onee ogHOro Mecsiua.

7.3 MpuroToBneHue rpagyupoBoOYHbIX 06pasLoB

7.3.1 [nsa onpegeneHus npumecei B Nannagumn UCNoNb3yoT rpadynpoBoYHble 06pa3subl: pacTBOphLI €
MaCcCOBO KOHLIEHTpaLIei onpeaensembiX anemeHTos o 20 mkr/cm3 ¢ fo6aBneHneM dnemeHTa BHyTpeHHero
cTaHgapTa — ckaHaus, MPUroTOBMNEHHbIE MO 7.3.2, K pacTBOPbI CTaHAAPTHBIX 06pasLoB cocTasa nannaaus,
NpUroToBneHHble No 7.3.3.

7.3.2 B MepHble konbbl BMecTUMOCTbo 100 cM3 nuneTkamu 0TEMpaloT anuMKBOTHBLIE YacTU MPOMEXXYTOY-
HbIX PacTBOPOB cornacHo Taénuue 3, npubasnsoT no 2 cm?® pacTeopa Sc, 40BOAAT A0 METKW pacTBOPOM CONst-
HOW KucnoThl 1:5, NnepeMelLnBaloT U cpasy NepenuBatoT B repMeTUHHO 3aKpbiBaOLWLNECA NOMMATUNEHOBbIE,
nonunponuneHossie Unu TedprioHoBLIe eMKOCTU. B Hynesoi pacTeop cpasy acbasnatoT 2 cm3 pacTsopa Sc,
ob6bem JOBOAAT 4O METKMU pacTBOPOM COJISIHOWM KUCNOTHI 1:5, nepemMeluvBaloT U nepenuseatoT B NoNuaTUNeHo-
BY'0, MONUNPONUIEHOBYIO UK TeNIOHOBYIO EMKOCTb.
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Tabnwuuya 3 —MpagympoeoyHble o6pasubl

IpaHuubl HTEpBana, B
OBo3sHaqeHue 0O6o3HaveHune BBoanmblit 06bem KoTopom ¢ _
MaccoBas koHUeHTpauus | BeposiTHocTbio P = 0,95
rpagyvpoBOYHOro NPOMEXYTOMHOTO MPOMEXYTOUHOTO STEMEHTOB. MKHCM3 HAXOIUTCS A6GOMIOTHAS
obpasua pacTtBopa pactsopa, cm® ' MOrpewHocTb + A
mkr/cm®
Hyneson — — 0 —
1aBc A B, C
2,00 2,00 0,02
1K K
2aBC A B, C
5,00 5,00 0,04
2K K
3aBc A B, C
10,00 10,00 0,06
3k K
4aBc A B, C
20,00 20,00 0,12
4k K

7.3.3 [na rpagyvpoBkM No cTaHgapTHbIM obpasuaM coctaBa nannaaus BbibupatoT gsa unun Gonee
ob6pasua Takum 06pasom, UToBbl 3HAYEHUA MACCOBbLIX A0MEeN KaXa0oro onpeaensieMoro afieMeHTa B aHanmsu-
pyemoM obpasLie HaxoANUCh B Npeaenax gnanasoHa Mexay HauMeHbLLIUM U HAaBOoMbLUIMM 3HaYEeHUAMU Mac-
COBBLIX A0EN 3TOro 3NieMeHTa B CTaHAapTHLIX obpasLuax.

Ot kaxgoro ctaHgapTHoro o6pasua Hasecky 1,0 I B3BelUMBaIOT € NOrpeLuHocTbio He 6onee + 0,0003 r u
nepesoasT ee B pacTeop rno 8.1.2—=8.1.4.

PacTtBopbl, NpUroToBneHHble No 7.3, xpaHAT He 6onee 5 AHel Npu KOMHATHOW TemnepaType.

8 lNpoBeneHne aHanusa

8.1 OT60p M NnoaroToBKa Npo6

8.1.1 OT60p nabopaTtopHoi Npobbl 4Nsi aHanM3a oT CUTKa UNK NopoLuka acpUHUpoBaHHOro Nannaaus
MPOBOASAT B cooTBeTCTBUM c NMpoueayporno FOCT P 52244. NNabopaTopHyto npoby nannaavs B BUAe nopoLlka
cyluaT B CyLuMnbHOM Wwkady npy Temnepatype oT 95 °C go 105 °C Ao NocTosiHHOW Macchbl.

8.1.2 Ot naBopatopHoli npobkl Nannaausa oToupatoT ABe HaBeckn maccoit 1,0 r Kaxaas, B3BeLIUBaloT ¢
norpeLUHocTbo He Gonee + 0,0003 1, noMeLLatoT B TeNoHOBbIE CTakaHbl BMECTUMOCTbI0 100 cm3 kaxkabliA. Mpu
aHanuse nannagus B Buge nopouka nepexoaat k8.1.3. Mpu aHanuse nannagua B BuAe CTPYXKKA HaBecKy npea-
BapuUTENbHO OYMLLAIOT OT MNOBEPXHOCTHBLIX 3arpsasHeHuid. [lna atoro B ctakaH npubaensiotr 20 cm® pacTsopa
consiHOM knenoThl 1:1 nKknMnaTaT B TedeHne 5 MmuH. PacTBop cnuBaoT UNpoMbIBatoT HaBecKy 6—7 pas BoAOM Mo
MeToay AeKaHTaLumu.

8.1.3 BcrakaH go6asnsoT 20 cM3 cBEXENPUroTOBIIEHHON CMECU COMNSAHOM 1 a30THOM KUCIOT 3:1, 3aKpbl-
BaOT KPbILLKOW M pacTBOPSIIOT Nansniagui npyu HarpeBaHuu, He gonyckasi kuneHus. Mocne nonHoro pactesopeHust
HaBeCKM1 pacTBOP OXJTXAAI0T, KONUYECTBEHHO NepPeHOCAT B MEPHYI0 Konby BMecTuMocTbio 50 cM3, noGaensioT
1 cm8 pacTBopa Sc, 06bem pacTBopa AOBOASAT A0 METKU BOAOM, MepeMelLnBaloT U NepesiueaiT B repMeTUyYHO
3aKPbIBAOLLYIOCA MONUITUNEHOBY!HO, MONUNPONUIEHOBYIO MW TENTOHOBYIO EMKOCTb.

8.1.4 OgHoBpeMeHHO C MpoBeAeHMEM aHanusa npob B TeX e YCroBUSIX NPOBOAAT KOHTPOSbHLIA
(«xXonocToW» ) ONbIT ANs BHECEHUS MONPaBKU B pe3ynbTaThl aHan1M3a Ha YUCTOTY PeakTUBOB.

Ecnu rpagyvpoBoyHble obpasubl NpUroToBrieHbl U3 cTaHAapTHEIX obpasuoB cocTasa nannagus, 1o
KOHTPOSbHBIA ONbIT HA YACTOTY peakTMBOB He NPOBOASAT NPU YCMOBUK, YTO ANS PaCTBOPEHUSI HABECOK CTaH-
AapTHbIX 06pa3L0B 1 aHaNM3npyemMbix NPob UCMONb3YIOT OAHM U Te XXe pacTBOPbI KUCMOT.

8.2 MpoBeaeHUe U3MepeHUn

8.2.1 MoaroToBKy cnekTpomeTpa kpaboTe M paboTy Ha npuGope NPOBOAAT COMrMAacHO UHCTPYKLMN MO 3KC-
nnyatauum cnekTpoMeTpa. B nporpammy MsmepeHuin BBOAAT TaBrnLbl KOHLEHTpaLWIA rpaayMpoBOYHBIX pac-
TBOPOB, AUMHBI BOSH aHANUTUYECKUX NIMHWIA, TOUKM KoppeKUMn dpoHa, mapaMeTpbl NNasmel.

PekomeHayemble AN1HbI BOSH aHaNUTUYECKUX NTUHUIA NpuBeaeHb B Tabnuue 4.
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JonyckaeTcst UICNONb3oBaHNe APYrnx aHanMTUYecknx NIMHWIK, a Takke ApYrux 3feMeHToB CpaBHeHUs,
npK ycrnoBuM NonyyeHnst nokasarteneil TOMHOCTH, He YCTynatoLmX yKasaHHbIM B Tabnuue 2.

8.2.2 Bnnasmy nocrnegoBaTefibHO BBOAAT rpagynpoBoYHble 06pasLibl U U3MepSItoT UHTEHCUBHOCTY aHa-
NNTUYECKUX NTIMHWA ONpeaensemMblX 91EMEHTOB U BHYTPEHHero cTaHgapTa 3a BblMeTOM (poHa (MHTEHCUBHOCTH,
N3MEpPEHHON pAaCM C aHanMTUYEcKOW NHWEN onpeaensieMoro anemMeHTa M BHYTPEHHero craHgapTa).
[nsa kaxxgoro pacTeopa BLINOAHAT NO TPY U3MEPEHUS, BEIYNCTIAT cpefHee 3HaYeHNe MHTEHCUBHOCTN.

"pagyvpoBoYHble 06pasLibl, IPUroTOBIIEHHBIE N0 7.3.2, UICNOb3YIOT A NOCTPOeHUsA rpadmka B koopan-
Hatax: X — I,/ , rne X — maccoBas KoHLEHTpaLuus onpeaenseMoro afiemMeHTa B pacTsope AN rpagympos-
ku, MKkr/cm3; [, — WHTEHCUBHOCTb NUHUW 3TOTO 3MeMeHTa 3a Bbl4eTOM (hoHa; Ig, — UHTEHCMBHOCTL JIMHNN
ckaHaus (BHyTpeHHero ctaHgapTa) 3a BblueToM poHa.

MpagynpoBoYHble 06pasLbl, TPUroToBNEHHbIE NO 7.3.3, UCMOMb3YIOT AN NOCTPoeHUA rpadnka B Koopau-
Hatax: X — I, rae X — maccoBsas fons onpeaenseMoro afiemeHTa B ctaHgaptTHom obpasie coctasa nasnna-
ans, %; I, — VHTEHCUBHOCTb NMUHUM 3TOTO 3M1eMeHTa 3a BblYeTOM (hoHa.

Tabnuuya 4 — AnvHbl BONH aHaANUTUYECKUX NIMHWIA

OnpepensieMbin anemeHT OnuHa BOsHbI, HM OnpepensieMbli anemeHT [nuvHa BOnHbI, HM
AnoMUHUI 396,152 Monu6aex 303,844
Bapwi 455,404 Hukenb 221,648
XKeneso 259,941 Onoso 175,790
3onoto 267,595 MnaTtnHa 214,423
Wpuaui 239,118; 205,222 Poawii 352,802
Kagmun 228,802 PyTeHun 240,272
Kanbuui 396,847 CBuHeL 217,000
Kob6anbT 228,616 Cepebpo 338,289
KpemHuii 251,612 Cypbma 217,581
Marnuii 279,553 TutaH 338,376
MapraHeL, 260,569 Xpom 283,563
Meap 327,396 LUuHk 213,856

CkaHnawi (BHYTpeHHWI cTaHgapTt) — 361,384.

8.2.3 Tpu BLINOMNHEHNN U3MEPEHN NocNedoBaTeNbHO BBOAAT B Niasmy pacTBOPbl KOHTPOSbHBIX Ofbl-
TOB V1 aHanManpyembix npod. [ns kaxxaoro pacTeopa BbIMOSHAOT MO TPY U3MEPEHUst UHTEHCUBHOCTU aHanuTu-
YeCKUX NUHWIA (3a BbIYEeTOM boHa) onpeaenseMblX 3aNeMeHTOB, BHYTPeHHEero ctaHaapTa; BLIYUCTIAIOT cpegHne
3HaYeHUs UHTEHCUBHOCTEN UMM OTHOLUEHUA MHTEHCUBHOCTEN. C NOMOLLIbIO rpafyMPOBOYHOM XapaKTepUCTUKU
HaxoOsAT 3HauYeHWe MacCOBOW KOHLEHTPaL UM 3fIeMeHTa B pacTBopax aHannsnmpyemMoi npobbl U KOHTPONbLHOro
onbiTa (€CNM UCMONbL30BaNMCh rpagynpoBoYHbie 06pasLibl No 7.3.2) unu cpasy 3HayeHne MaccoBoO 40N ane-
MeHTa B Npobe (ecny NcnonbL3oBanncs rpaaympoBoYHble o6pasLl no 7.3.3).

9 OueHKa NpuMeMneMocTuy pe3ynbTaToB NapannenbHbIX onpeaeneHUn
M nornyvyeHne OKOHYaTenbHOro pesynbTaTta aHanmsa

9.1 Maccosyto Oonto onpeaenseMoro afieMeHTa B NMpoLeHTax BblMUCAIT cneayowm obpasom.

9.1.1 Ecnu rpagynpoBoyYHble obpasubl FOTOBUMW U3 cTaHAapTHbIX obpas3LoB cocTaa nannagus
no 7.3.3, To 3HaYeHne MaccoBOW A0NM onpeaensaeMoro anemMeHTa nonyyarT HenocpeaCTBEHHO 13 rpagyvpo-
BOYHOWN XapaKTepuUCTUKU.

9.1.2 Ecnu rpagynpoBoYHble 06pasLibl roTOBUAU U3 MPOMEXYTOUHBIX PAcTBOPOB No 7.3.2, TO 3Ha4YeHWe
MaccoBoI Aonn onpeaensiemoro anemeHTa X, %, BbIMUCTIAOT No dopmyne

—(Cx -GV @)
m 10000 ’
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rae C, 1 C, — MaccoBble KoHLeHTpaLumn onpeaensemMoro afnemMeHTa 8 aHanuampyemMom pacTsope 1 pacTsope
KOHTPOILHOTO OMbITa COOTBETCTBEHHO, MKI/CM3;
V — o6beM aHanusnpyemoro pacTtsopa, cM3;
m — macca HaBecku npobbl, .

9.1.3 MaccoByto KoHLEHTpaLWio onpeaenseMoro efieMeHTa B pacTBope KOHTPosbHOro onbita C, pac-
CUMTLIBAIOT Kak cpegHeapudmMeTnyeckoe s3HaveHve AByX pesybTaTos napannebHbIX onpeaeneHnil anemMeH-
Ta B pacTBOpPE KOHTPOSbHOro onbiTa rno 8.1.4.

9.2 lMpuemnemMocTb pesynbTaToB MapannenbHbIX onpejeneHnin oueHWBalwT B COOTBETCTBUN C
FOCT P UCO 5725-6 nyTem conocTasneHust abCotoTHOro pacxoxXaeHus AByX pe3ynbTaToB napannenbHbiX
onpeaeneHui r, ¢ npeaenoM noBTOPAEMOCTA £, MPUBeAeHHbIM B Tabnuue 2.

Ecnu r, He npeBblwaeT r, ABa pesynbTarta napannenbHbIX ornpeaeneHuin NpUsHatoT npuemMneMsiMy 1 3a
oKoHYaTerbHbIA pesynbTaTt aHanMsa npuHUMatoT UX cpegHeapudmMeTUyeckoe sHaveHne.

Ecnu r, npeBblwaeT r, NpoBOAAT ellle ABa NapannenbHelX onpegeneHus. Ecnvnpu 3ToM ananasoH YeTbl-
pex pesynbTaToB napannenbHbiX onpeaeneHni (X, . — X ..) He NpeBsbIllaeT KOUTUHECKUA AuanasoH ana n=4,
CRy g5 (4), TO 3@ OKOHYaTENbHbIA pe3ynbTaT aHanusa npuH1MaloT cpeaHeapucmeTieckoe 3HaueHe YeTbi-
pex pesynbTaToB NapannefbHbIX onpeaeneHuii.

Kputnueckunin ananasoH CRy 4 (4) paccunteiBaroT no popmyne

CRO’95 (4) = f(4) S,, (3)

rae f(4) = 3,6 — koadbPULMEHT KPUTUYECKOTo AnanasoHa A YeTbipeX NapannerbHbIX onpeaeneHnii;
S, — cTaHaapTHOe OTKIOHEeHWe NOBTOPSEMOCTH, 3HAYEHNA KOTOPOro NpuBeAeHbl B Tabnuue 2.
Ecnu ananasoH YeTbipex pe3ynbTaTos napasiesibHbIX onpeaeneHuin npeskilaeT CRy o5 (4), TO 3@ OKOH-
yaTenbHbI pesynbTaT aHanusa NPUHUMAaT MeauaHy YeTbipex pesynbTaTos naparuienbHbIX onpeaesieHuin.
Mpn 3TOM HaMmeHbLUMe paspsiabl YACMOBLIX 3HAYEHWU pe3ynbTaToB onpeAeneHUi U YNCMOBBIX 3HAYEeHUR
nokasaTtenein TOYHOCTU JOIKHEI ObiTb 0ANHAKOBBLIMUA.

10 KoHTponb TOYHOCTM pe3ynbLTaToB aHanu3sa

10.1 KoHTponb npoMexyTo4HoM NPeLU3IMOHHOCTU U BOCNPOU3IBOAUMOCTHU

Mpun KOHTpONEe NPOMEXXYTOYHON NPEeLIM3NOHHOCTHY (C N3MeHsiiLWuMKncs pakTopamu onepaTtopa u Bpeme-
HW) abconoTHOE pacxoxaeHue ABYX pe3ynbTaToB aHann3a o4HOM 1 TO ke Npobbl, NoNyYeHHBIX pa3HbIMU one-
paTtopamu ¢ UCNofb3oBaHWeM OAHOTO U TOro ke 060pyAoBaHWs B pasHble AHW, He AOSMKHO NpeBbllaTh Npeaen
MPOMEKY TOUHOMN MPELIN3NOHHOCTU Ry (o), YKasaHHbIA B Tabnuuie 2.

Mpu KOHTPOE BOCNPOU3BOAUMOCTY abCoMoTHOE pacxoXaeHue ABYX pe3ynbTaToB aHanMaa ogHoON n Ton
e npobbl, MoNyYeHHbIX ABYMs nabopaTopusimm B COOTBETCTBUN C TpebOBaHUSIMU HACTOSALLEro CTaHaapTa, He
OOMKHO NpeBbIWaTh Npeden BOCNPOU3BoAUMOCTU R, ykaszaHHbIA B Tabnuue 2.

10.2 KoHTponb npaBUNbLHOCTU

KoHTporb NpasuibHOCTM NPOBOAAT NyTEM aHanu3a cTaHgapTHLIX 006pasLoB cocTaBa nannagus.

Mpu KOHTpOe NPaBUNLHOCTN abCONMIOTHOE 3HAYEHNE PA3HOCTM MeXay pe3ynbTaToM aHanusa u NpuHsi-
TbIM OMOPHBIM (ATTECTOBAHHBIM) 3HaYeHMeM MaCcCOBOW 40NN 3fieMeHTa-NpuMecn B CTaHAapTHOM obpasLe He
OOJDKHO NpeBbIWaTh KpUTndeckoro sHadueHus K.

Kputnyeckoe sHaueHune K paccumTbiBatoT no oopmyne

K=A2 + A, )

roe AaT — NOrpeWwHOoCTb yCTaHOBIEHNA ONOPHOro (aTTeCTOBaH HOFO) 3HaYeHUss MaccoBon aonuanemMeHTa-rnpun-
Mecu B cTaHgapTHOM obpasue, %;
A— rpaHnubl MHTepBana abconoTHOM NOorpeLlHoCTN, COOTBETCTBYIOWME aTTeCTOBaHHOMY 3HA4YeHUIo
MacCOBOW 401 3rieMeHTa-npuMecu B cTaHaapTHOM obpasue, %. 3HayeHus AnpuBedeHsl B Tabnu-
ue 2.
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[1] TexHun4eckue ycnoeus
TY 6-09-03-462—78

[2] Texnunueckue ycnosms
TY 6-09-2227—81

[3] Texnuueckue ycnoeus
TY 48-4-483—87

[4] TexHuqeckue ycnosusi
TY 6-09-1678—95

Bu6nuorpadcus

Bbapwvsi nepeknck 0C. 4. 6—2
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Xene3o merannuueckoe BOCCTAHOBIEHHOE KBANMMUKALMW YUCTbIA. TexHuueckue

yCIoBusi

CkaHgui KpUCTannMueckumn. TexHu4eckue ycnosus

®dunbTpel 06e330neHHble (benas, KpacHasi, CUHARA MEHTbI)
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