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HALULMOHAMbHBLINR CTAHAAPT POCCUWNCKOMWN GELEPALUMN

HWKENb

OnpeaeneHus cogepxaHus cepe6pa, Mblllbsika, BUCMYTa, KagMus, CBUHLA, CYpPbMbI,
cefleHa, 010Ba, Tennypa u Tannua. CnekTpoMeTpuyeckuii MetTon aTtomHoli a6copbuum
C 3/1eKTpoTEpMUYECKoii atomusaumei

Nickel. Determination of silver, arsenic, bismuth, cadmium, lead, antimony, selenium, tin, tellurium and thallium contents.
Electrothermal atomic absorption spectrometric method

fNata BBegeHna — 2016—11—01

1 O6nacTtb NnpumeHeHUs

HacToswuii ctaHaapT ycTaHaB/IMBaeT aTOMHO-abCoOpPOLMOHHBLIN C 3N1EKTPOTEPMUYECKON aToMu3aunei
cnekTpomeTpuueckunini (AAC ITA) meTog onpefeneHns cogepxaHusa cepebpa, Mbllbska, BUCMYTa, Kagmus,
CBUHLA, CYypbMbl, CE/IEHA, 0/10Ba, Te/lypa 1 Tas/iusa B BbICOKOUYUCTOM, PadUHNPOBAHHOM, KOBKOM U INTOM
HUKene, B AuanasoHax, npeAcTaBfieHHbIX B Tabnuue 1. MeTod NnpMMeHUM AN HE3aBUCUMOTO onpegeneHns
nw6oro (ogHOro wam 6oMbLIEro KoNnMYecTBa 3/1IEMEHTOB M3 NEpPeUYnC/IeHHbIX) 6e3 onpeaeneHns Bcex ane-

MEHTOB. NPUCYTCTBYIOLLMX B CTAHAAPTHbIX pacTBOpaXx.

Ta6nuua 1— [lnanasoHbl COgepXaHuii onpesensieMblX 3IEMEHTOB

OnemeHT [nanasoHbl cofiepxaHunii*, (Mm/r)**
Ap — cepebpo OT10.1 A0 10
AS — MbIWbAK OT 1480 20
Bl — BucmyT Ot 0,5 go 15
Cd — kagmuit OT10.1 o 2
Pb — cBuHew, OT10.1 go 10
Sb — cypbma Ot 1480 10
Se — ceneH Ot 1p0 10
Sn — onoBso OT1p05
Te — Tennyp OT10.2 no 10
Tl — Tannuii OT70.5 g0 10

* [ipyrve gmanasoHbl codepxaHusi npumeceii npuBegeHbl B cTaHgapte NCO 6283.
** 1 mkr/r B 1 r/T.

MpumeuyaHue — O BO3MOXHbIX BUAHUAX U NPELOCTEPEXEHUNX, CM. pasgen 9.

2 HopmaTuBHbIE CCbINKK

B HacTosLeM cTaHAapTe UCMNO/Ib30BaHbl HOPMATUBHbIE CCbINIKW Ha CreayioLive cTaHgapTbl:
ISO 385-1, Laboratory glassware — Burottes — Part 1. General requirements (Mocyaa na6opatopHas

cTeknsHHas. briopeTku. Yactb 1. O6uyme TpeboBaHms)
ISO 648, Laboratory glassware — One-mark pipettes (lMocyga nabopatopHasa cTeknsHHas. MNMuneTkn ¢

O HOW MEeTKO)
ISO 1042, Laboratory glassware — One-mark volumetric flasks (Mocypa nabopatopHas cTeknsiHHas.

Konbbl MepHble ¢ 0fHOl MeTKOI)

M3paHne opuynanbHoe
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ISO 5725, Precision of test methods — Determination of repeatability and reproducibility by
inter-laboratory tests (Mpeyn3MOHHOCTb METOAOB MUCMbITaHWIA. OnpeeneHne NOBTOPSIEMOCTW U BOCMPOU3BO-
AMMOCTU METOL0B NOCPEACTBOM MeX/1a60paToOpHbIX UCMbITAHWIA)

3 CywHocTb mMeTofa

HacTosiuii MeTof OCHOBaH Ha PaCcTBOPEHWM HaBECKM uccnefyemoii npobbl B a30THOM KWCoOTe,
pas6aB/iieHUn pacTBopa 40 HYXHOro o6bema 1 BBEAEHUM ONpeaesieHHOro o6bemMa pacTesopa B 3/1eKTpoTep-
MWUYECKMIi aTOMM3aTop aTOMHO-aGCOP6LMOHHONO CMEKTPOMETPA, C MOC/EeyOLMM U3MEPEeHEM 3HAUEHUSI
a6copbuUnn pe3oHaHCHOT0 W3/yYeHWsi, UCMYCKaemMoro aMnoi ¢ nosibiM KaTtoaoMm, CBOGOAHbIMU aTtoMamu
KaXA0r0 a/1emMeHTa.

MonydyeHHoe 3HauyeHWe abcopbuuM CpPaBHMBAKOT CO 3HAUYeHUsAMU abcopbuuMu rpagyMpoOBOYHbLIX
pacTBOpPOB OMNpefensieMoro 3femMeHTa, NPUTOTOBMEHHbIX Ha DOHe NoAoGpaHHOW MaTpuLbl HUKEns.
Ab6cop6LUMIo U3MEpPSIIOT € UCNO/Ib30BaHMEM KoppekTopa hoHa.

4 PeaKTuBbl

Mpv npoBeaeHNN aHanunsa, ecn He yKasaHo MHOe, UCMO/b3YHT peakTyBbl U3BECTHOW aHaIUTUYECKO
CTEeNEeHN YNCTOThbI U TONbKO AEVOHN30BaHHYI0 BOAY WM BOAY 9KBUBAIEHTHOM YNCTOTLI.

4.1 AsoTtHas kucnota (HNOj), pao*1,41 r/cm3

Bo Bcex npoueaypax aHanm3a Ao/HkKHa 6bITb NCMOMb30BaHa 04HAa M Ta Xe NapTusi a30THOM KUCNOTI.

MpumMmeyaHune — MNpu HEOBXOLUMOCTH, ECNM NOMYHAKT BbICOKOE 3HAUYEHWE XOMOCTOrO OMbiTa, a30THYK KUC-
NIOTY OYMLLAIOT AONONHUTENLHOW NEepPEroHKoi.

4.2 AsotHasa kucnota (HNO3), *1,41 r/cm3, paszbaBneHHas 1:19

Bo BCcex npoueaypax aHanm3a Ao/mkHa ObiTb NCNOb30BaHa OAHA U Ta Xe NapTusi a30THOM KUC/OThI.

4.3 CMeLlaHHbI aHannT 13 cTaHAapTHbIX pacTBOPOB

4.3.1 OcHOBHble CTaHAapTHbIE PacTBOPbLI aHa/IMTa, COOTBETCTBYOLWME coaepxaHnio 1r/am3Ag, As. Bi,
Cd.Pb.Sb.Se.Sn.Te.TI

PacTBOp rotoBAT MHANBUAYA/ILHO AJ/18 KaXA0ro MeTtanna.

4.3.1.1 Hasecky 0,100 r. B3BeLLEHHYI0 C TOYHOCTb0 A,0 0.0001 1, KaXXA0ro U3 BbICOKOYUCTLIX METaN0B
(He meHee 99.9 % (Macc.)] — cepebpa, MbilbsKa, BUCMYTa, KaAMuUsl, CBMHLA, CefeHa v Teaslypa nomewarnT
B CTakaH BMeCcTUMOoCTbio 100 cm3u pacTBopstoT B 10 cm3a30THOI KMcnoTel pa3basneHHon 1:1. HarpesatoT [0
MOSIHOTO PacTBOPEHUA HABECKW, OCTOPOXHO KUNATAT 40 MOMIHOIO yAasieHUss OKCUAOB a3oTa, OxnaxaalT u
KO/IMYECTBEHHO NEPEHOCAT pacTBOP B MEPHYHO konby BMecTumocTbio 100 cm3, coaepxallyto 10 cm3a30THol
kmcnotbl pazbasnerHol 1:1. loBogAT 40 METKM BOAON 1 NepeMeLunBatoT.

PacTBopbI XpaHAT B CTEKNAHHbIX COCyAax.

4.3.1.2 Cypbma

TouHyto HaBecky. 0,274 r, aHTUMOHUATapTpaTa kanus nosaysogHoro [K(SbO)C4H40 6- 1/2H.O] nomeLa-
0T B MEPHYI0 KONBY C OAHOWN MeTKOM BMeCTUMOCTbI0 100 cM3, pacTBOPAIOT B BOAE, 4OBOAAT 0 METKM BOAON U
nepemeLLMBalT. DTOT pacTBOP roTOBAT nepeg ynoTpebneHnem, T. K. B 3apaHee NpuUroToBEHHbIX pacTBopax
obpasyeTcs nseceHb. bonee pas6asneHHble NOAKUC/IEHHbIE PACTBOPbI CTAGUSIbHbI.

4.3.1.3 Tannui

TouHyto HaBecky. 0.112 r. okcuga Tannumsa (), TI20 3, nomewaloT B cTakaH BMecTMMocTbio 100 cm3 u
pacTtBopstoT B 10 cM3ropsyeli a30THOW KMcnoThl (4.1). PacTBop nepeHoCcAT B MEPHYI0 KONBY C OAHOWN MeTKol
BMeCTUMOCTbI0 100 cmM3,40BOAAT 4,0 METKM BOAON 1 NepemMeLlnBatoT, XpaHAT B CTEKNSSHHOM cocyfe.

4.3.1.4 OnoBo

HaBecky 0.250 r, B3BeLWEHHY C TOYHOCTbIO A0 0.001 r, BbicokouncToro [He meHee 99.9 % (macc.)]
0/10Ba MeTa/l/IMYeckoro nomellalT B MIACTUKOBbIA CTakaH BMecTMMOCTbio 100 cm3 u pacTBOpslT B
7.5cm3cmecy NPUroTOBIEHHOW B paBHbIX 06bEMHbIX YacTAaX U348 % (Macc.) pTopuCcTOBOAOPOAHON KNCNOTbI (
P20 * 1.13 r/cm3), a30THOW kKucnoTsl (4.1) u Boabl. HarpeBatrT 40 NOTHOTO PacTBOPEHUS HABECKM, OCTOPOXHO
KANATAT 40 MOJSIHOTO yAaJIEHUsA OKCUAOB a30Ta, OX/JaxAaloT pacTBOp W KO/IMYECTBEHHO MEPEeHOCAT ero B
NNacTUKOBYIO MEPHYIO KONBY BMeCTUMOCTbIo 250 cm3. [JoBOAAT 40 METKV BOAON 1 NepemeLlnBaloT.

PacTBop xpaHAT B N1acCTMaccoBOM COCy/e.
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4.3.2 CwmellaHHbI aHanuT. cTaHgapTHbI pacTeop A. cogepxatmii no 1,0 mr/gm3As. Bi. Pb. Sb, Se. Sn,
Te. Tl

4.3.2.1 TMuneTkoi oTérpaoT no 10 cM3Kaxblii U3 OCHOBHbIX CTaHAAPTHbIX pacTBopos (4.3.1.1) coaep-
xawux 1,000 r/gm3As. Bi. Pb. Sh, Se. Sn. Te. Tl B mepHyto konby ¢ ofHO MeTKo BMecTuMOcTbio 1000 cm3,
cogepxallyto 100 cm3a30THON KMCNOTbl pa3basneHHon 1:1. 1oBoAAT 40 METKM BOAON 1 NepemMeLlnBaloT.

PacTtBop xpaHAT B cTeknsiHHOM cocyze (5.6).

4.3.2.2 OTt6upatoT nuneTtkoii 10 cm3pacTeopa (4.3.2.1) B MepHyto Kos16y € 04HOI METKO BMECTUMOCTbIO
100 cm3, cogepxatiyto 10 cM3 a30THOW kucnoTel pa3basneHHoW 1:1. loBOAAT A0 MeTKM BOAON M nepeme-
LuMBatoT.

PacTtBop xpaHAT B cTeknsiHHOM cocyge (5.6).

4.3.3 CwMmeLllaHHbI aHanuT. cTaHAapTHbIV pacTBop B. coaepxatnii 0.1 mr/gm3Aa n Cd

4.3.3.1 TMuneTkoii oT6MpatoT 10 cm3cTaHgapTHOro pacteopa (4.3.1.1) B MepHyto Konby ¢ 0gHO MeTKOW
BMecTuMOocCTb0 1000 cm3, copepxatyyto 100 cm3 a30THOI KMCNOThbl pa3bassieHHol 1:1. loBoAAT A0 METKM
BOAOl 1 NepemMeLLnBaloT.

PacTBOp XpaHAT B CTekNAHHOM cocype (5.6).

4.3.3.2 MNuneTkoii oT6mpatT 10 cm3cTaHgapTHOro pacteopa (4.3.3.1) B MepHyto Konby ¢ 0gHOM MeTKOWA
BMecTuMocTbio 1000 cm3, cogepxatyyto 100 cm3a30THOI KMCNOTbl pa3bassieHHol 1:1. loBoAAT A0 METKM
BOAOl 1 NepemMeLLnBaloT.

OTOT pacTBOp He cTabuneH nero cnegyeT roToBUTb HENOCPEACTBEHHO Nepes NCNoNb30BaHNEM.

4.4 Hukens HUTpaT, OCHOBHOI cTaHAapTHbIN pacTBop. 40 r/aMm3Hukens

4.4.1 Hasecky, 4.00 r. BbICOKOYMCTOrO HYKENS MeTal/IMyeckoro (cogepxatiero meHee 5 r/T xenesa n
MeHee 1 r/T cepebpa, MbllbsKa, BUCMYTa, KagMus, CBUHUA, CypbMbl, CEfleHa, 0/10Ba, Tennypa v tannus),
B3BELUEHHY0 C TOYHOCTbI0 40 0.0001 r, noMeLaloT B cTakaH BMeCcTUMOCTbio 400 cm3. o6aBnsaioT 50 cm3Boab!
1 28 cM3a30THOW KNCMOThI (4.1). OTCTABAAIOT, HE NepeMeLLMBas COAEPXNMOoe cTakaHa Ao Tex nop. noka 60nb-
Las yacTb MeTasina He pacTBOPUTCA, NOCKO/IbKY peakLusi npoTekaeT BecbMa 6ypHO. HarpesatoT 40 NOSIHOrO
pacTBOpeHUs HaBECKN, OCTOPOXXHO KUMATAT 4,0 NMOSIHOTO yAa/ieHUs OKCUA0B a30oTa 1 oxnaxaaroT.

4.4.2 ®unbTpylOT pacTBop Yepe3 MNOTHYIO (PUIbTPOBa/bHY Gymary, npeasapuTesisHO MPOMbITYO
a30THOI kMcnoToi pasbasneHHol 1:1. dunbTpaT NOBTOPHO MPOMyCKaloT Yepes punbTp 418 cbopa Menkux
yacTuy yrnepoga, Kotopble 06bIYHO NonagaroT B NepBbIn hunbTpaT. BTopoi onnbTpaTt cobmnpatoT B MEPHYIO
KonGy C 0fHOW MeTKO BMecTuMOCTbio 100 cM3, hunbTP NPOMbIBAOT BOAOW. [,OBOASAT BOAOWN A0 METKU K
nepemMewnBardT pacTtBop. PacTBop coaepxuT, npubnusutensHo. 0.8 Monb/gm3 cBo6ogHoli HNO3
(5% o06bemH.].

NMpumeyaHune —Mogpo6HOCTU, KacawlMecs anbTEPHATUBHOIO cnocoba NPUrOTOBNAEHUS U OYUCTKU
pacTBopa, CM. B TPUIOXeHun A.

5 Annapartypa

Mcnonb3ytoT 06bl4HOE nabopaTopHoe o6opyAoBaHue, a Takke cnefyoLLyto annapartypy.

5.1 ATOMHO0-a6CcOp6LUUNOHHbIV cnekTpomeTp ¢ ATA

5.1.1 ATOMHO0-ab6COpPOLUUNOHHbLIV CNEKTPOMETP, UCMO/b3YEMbIA B 3TOM METOAE, AO/MKEH ObiTb CHAOXEH
KOpPeKTopoM (POHa 1 BbICOKOCKOPOCTHbLIM CAMOMUCLLEM UM KOMMNbIOTEPHBIM CHUATLIBAIOLWMUM YCTPONCTBOM.

5.1.2 CnekTpoMeTpAo/mKeH 6bITb MPUCNOCO6IEH KNPUMEHEHMNIO OAHO3/IEMEHTHbIX 1aMn C MO/bIM KaTo-
[OM 1Ny 6e331eKTPOAHbIX paspsaaHbIX Namn, paboTarLwmx Npyu ToKax, PeKOMeHA0BaHHbIX Npou3BoAUTENEM
namn u npubopoB.

5.2 BiopeTkn obbemom 5 n 10 cm3 rpagympoBaHHble, € LeHon geneHus 0.01 cm3 B COOTBETCTBMM
¢ NCO 385.1. knaccA.

5.3 Munetkm o6bemom 10 1 25 cm3,B cooTeeTcTBUM € ICO 648. Knacc A.

5.4 Konbbl mepHble BMecTumocTbio (10, 100, 200. 250 n 1000) cm3 B cooTBeTcTBUM C¢ MICO 1042,
KnaccA.

5.5 MwukponuneTku 06bemMoM 0T 540 25 MKn

5.6 CTeKk/sAHHble cocyAbl ANA XpaHeHNs pacTBOPOB.

CTeknsHHble COCYyAbl ANA XpaHeHWs cTaHAapTHbIX PacTBOPOB CMELIAHHOro aHanuTa AO0/KHbl ObiTb
TWwaTeNbHO OUNLLEHbI, BbIAEPXKKON B TOUEHME HECKOMIbKUX AHEN C a30THOW KMCNOTOM (4.2) 1 3aTeMm Tl aTebHO
NPOMBbITbI BOAOA.
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6 Mpo6ooT6op M 06pasubl 4NA aHanmsa

6.1 Mpo6ooT6Op 1 NPUroTOBEHNE NabopaToOPHOI NPOGLI AOXKHBI GbITb NPOBEAEHLI B COOTBETCTBUY C
06bIYHBIMU YCTAHOB/IEHHbIMY Npoueaypamu. B cnyyae pasHornacuii Cnosb3ytoT COOTBETCTBYIOLNIA MeXay-
HapoZHbIli cTaHAapT.

6.2 OO6bIYHYI NabopaTopHy Npo6y rOTOBAT B BUAE MOPOLUKA, FpaHy/, CTPYXKW, NOSTYYEHHOR hpese-
pOBaHWEM WK CBEPSIEHNEM, B KONNYECTBE HEO6X0AMMOM ANS BbINOIHEHUS aHaNu3a.

6.3 Ecnu npu chpesepoBaHuM unu cBepneHMn nabopatopHas npoba 3arpsAsHseTcs MacioM Uau
CcMas3Koli, He06X0AUMO OUNCTUTL NPOGY MPOMbIBAHWEM BbICOKOUMUCTbLIM aLeTOHOM U BbICYLINTL HA BO3AyXe.

6.4 Ecnu naGopatopHas npob6a CoAepXWT 3HAUMTENbHO OT/AuMyallmecs no pasmMepaM 4vacTuubl,
HaBeCKy cfiegyeT oTémuparthb nocsie npegBapmuTenbHOro N3MenbY4eHUs KPYnHbIX YacTul,

7 TpoBepeHne aHanusa

7.1 TlpurotoBneHne aHan3npyemoro pacrsopa

HaBecky aHanutuyeckoli npo6bl, oTo6paHHylo B uHTepsasne oT 0.9 go 1,1 r ¢ TouHocTbio o 0,01 r,
NMOMeLLaloT B YACTbIN cTakaH BMecTuMocTblo 100 cm3. Jo6asnstoT 30 cm3Boabl. 12 cM3a30THOM kncnothbl (4.1)
nepexuaarT 6ypHyo peakumio. 3aTem HarpesaloT 4,0 NOTHONO PACTBOPEHUS HABECKU, OCTOPOXHO KUMATAT 415
y4aneHns oKCuaoB a3oTa, 3aTeM 0X/1ax4alT pacTBOp U KOIMYECTBEHHO NEPEHOCHAT B MEPHYHO KONBY C OAHONA
MeTKOW BMecTUMOCTbio 100 cM3, 4OBOAAT BOAOWN A0 METKM U MEpeMeLlnBatoT.

MpumMmeyaHune — Bpems XU3HN rpadTOBbIX TPYBOK MOXHO YBE/TMUUTL, UCMO/b3YS A1 PACTBOPEHUSI HABECKM
He 12cM .a5CcM a30THOW KUCNOTI.

7.2 XonocToli onbIT

B kayecTBe X0N0CTOro ONbITa CAYXWUT Hy/NeBOl pacTBOp B CeEpuu rpagynpoBOYHbIX pacTBopos (7.3),
NPUroTOB/IEHHBIX C UCMOMb30BAHWNEM TOW Xe NapTuM a30THOM KUCNOTbI, KOTOPYH NCMNO/b30BasIN 4715 NPUTOTOB-
JNIeHNA CTaHAAPTHOro pacTeopa HUKesns U pacTBOPOB aHa/M3npyemMbix obpasuos. Ecnv HeBO3MOXHO npume-
HUTb a30THYIO KUCNOTY M3 TOI Xe napTuun, HeobXxoANMO NPUrOTOBUTL BTOPOI pacTBOpP ANA XONOCTOro OnbITa,
UCMNOJIb3ys Te Xe KOJIMYeCTBa BbICOKOUMCTOrO HUKENA MeTasl/IMyeckoro. 3ToT pacTBOpP XO/10CTOro onbiTa
CpaBHMBAIOT C Hy/IEBbIM PACTBOPOM U, €C/TM HEO6XOANMO, BBOAAT HEO6XOAVMYIO NONPaBKy.

7.3 lMpuroTtoBneHune rpagynpoBOYHbIX PaCTBOPOB

7.3.1 Cepus pactBsopoB A

7.3.1.1 3Ota cepwus pacTBOpOB COOTBETCTBYeT cogepxaHuto (0:0.005; 0.010; 0.05; 0.07; 0,1; 0.15; 0,25
1 0.30) Mr/am3kaxoro u3 anemeHTos; As. Bi. Pb, Sb. Se. Sn, Te n Tl (Tabnuua 2) n ncnonb3yeTcs Ha ypPOBHAX

aHanuta a npogykrte ot 0,5 go 30.0 r/ToHHYy. Bce pacTBOpbl NMPUroTOB/EHbI HA (DOHE MaTpuubl HUKENsA C
coaepxaHuem Hukensa 10 r/am3.

Tab6nuue 2 — Cepus rpagympoBOYHbIX PacTBOpoB A

O6bEM CMeLLaHHOro aHanmTa. cm1. KoHueHTpauua aHanmTa. Mr.'gm3
CraHfapTHsblii pacTeop A (4.3 2) As. Bi. Pb. Sh. Se. Sn. Te. Tl

0 0 (HyneBoi1 pacTBop)
0.05 0.005
0.1 0.010
0.2 0.02
0.5 0.05
0.7 0.07
1.0 0.1

15 0,15
2.0 0.20
2.5 0,25
3.0 0.30

7.3.1.2 B 11 mepHbIX KON6 C 0fHOI MeTKo BMecTUMocTbio 10 cm3 n3 6ropeTkn BHOCAT no 2,50 cm3

OCHOBHOTO pacTBopa HuTpara Hukens (4.4). 3aTeM B Konbbl 406aBNAOT 13 GIOPETKU COOTBETCTBYHOLLME 06bE-
Mbl cMewaHHoro aHanuta (0; 0.05; 0.1; 0,2; 0.5; 0.7; 1,0; 1.5; 2.0; 2.5; 3,0) cm3, cTaH4APTHOrO pacTBO-
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pa A (4.4.2), npeacTtasneHHble B Tabnuue 2. loBOAAT A0 METKM a30THOI KMCOTOW (4.2) pa3basneHHoli (1:19)
1 nepemeLLMBaioT.

7.3.2 CepuapactsoposB
7321 OTa cepus pacTBOpPOB COOTBETCTBYET coepxaruto (0; 0.0005:0.001; 0,002; 0.005:0,010; 0.02;
1 0.05) mr/am3kaxgoro u3 afiemeHToB: A4 1 Cd (Tabnnua 3) n Mcnosb3yeTcs Ha ypOBHAX COAepXaHus aHanuta

B npobax (ot 0,01 fo 5.0) r/ToHHY. Bce pacTBOpbl NPUrOTOB/IEHbI HA (DOHE MaTpuLbl HUKENS C COAEpPXaHNEM
Hukens 10 r/gm3.

Tab6nuuya 3 — Cepusi rpagympoBOYHbIX pacTBOpoB B

O6bCM CMeLIaHHOK aHanuTa, cM5. CTaHAapTHbINA KoHueHTpauws aHanuta, mr/gms

pactsop A (4.3.2) Ag. Cd
0 0
0,05 0.0005
0.1 0.001
0.2 0.002
0.5 0.005
1.0 0.010
2.0 0.02
5.0 0.05
7.3.2.2 B BoceMb MepHbIX KON6 € 0fjHOl MeTKol BMecTuMocTbio 10 cm3, 13 6lopeTku, BHOCAT No 2,50 cm3

OCHOBHOIO pacTBopa HUTpaTta Hukens (4.4). 3atem B KoNObl [06aBNSAT U3 GIOPETKM COOTBETCTBYHOLME
06bembl cmewanHoro aHanuta (0; 0,05; 0,1; 0.2; 0,5; 1,0; 2,0; 5.0) cm3 cTaHgapTHOro pacTteopa B (4.3.3),

npeacTaBneHHble B Tabnuue 3. JoBOAAT A0 METKM a30THOW KNCNOTON (4.2) pa3baBneHHoit (1:19) n nepeme-
LUMBALIOT.

7.4 TpagyvpoBka v onpepeneHune

7.4.1 CnekTpomeTpuyeckoe nsmepeHune

7.4.1.1 MNpu n3mepeHusx AOMKHbI OblTb UCMOMb30BaHbl CNEKTpasbHble JIMHUW, NPUBEAEHHble B Tab-
nue 4.

Tab6nuuya 4 — CnekrtpasbHble NMNMHUN

OnemeHT AB As Bi" Cd Pb
[AnvHa BONHbI, (MM) 328,1 193,7 223.1 228.8 283.3
OnemeHT Sb So Sn Te Tl
[AnvHa BOMHbI, (HM) 217,6 196,0 286.3 214,3 276.8

" AnbTepHatuBHasa NnHuA ana sucmyta — 306,8 HM.

7.4.1.2 YcTaHOBKa TpebyeMbIX UHCTPYMEHTa/bHbIX NapaMeTpOoB 1 PEryIMPOBKa 3/1EKTPOTEPMUYECKOTO
aTommsaTopa [0JIKHbI 6bITb MPOM3BEAEHLI B COOTBETCTBUM C MHCTPYKLMAMMU NpousBoanTeneii. Heo6xoaumo
1cnonb3oBaHve KoppekTopa gooHa.

MpumMmeuyaHune — ONTUManbHas HacTpoiika pabounx napameTpoB BapbUPYeTCs A5 pasHbIX NPUGOPOB. MoxeT
6bITb UCNONb30BAHA LiKaMa PacLUMPEHVst ANs NOMYYEHUs1 HEOGXOAMMON YETKOCTM CUMTbIBAHUA NokasaHuil npuéopa. Mpu

aHanu3e HUKens npejnoyTUTeNbHOM TemnepaTypoili atomusauuu siBNSEeTCA TemnepaTypHblii nHTepBan oT 2600 ‘C
o 2700 °C.

7.4.1.3 YcTtaHaBNuBalT onTUMasbHble napameTpbl 3/1eKTPOTEPMUYECKOrOo atomm3aTtopa ucxoasd u3
KOHKPETHOro Tuna atoMu3aTtopa 1 06bema aHaM3nMpyemoro pacteopa ot 540 25 Mk, yuuTbiBas pekoMmeHja-
LUn NPOM3BOAMTENS N B COOTBETCTBMM C 06bIYHOW NabopaTopHOL MPaKTUKOW.

7.4.1.4 )XXenaTenbHo, 4TO6bI Temnepatypa aHanusupyemoro pacTtBopa (7.1) v rpagyvMpOBOYHbIX
pacTtBopoB (7.3) He oTAnvanach 6onee yem Ha 1 °C.

7.4.1.5 YcTaHasnvBalT NpMbop Ha HyneBoe nokasaHne 1 6a30BYI0 IMHNIO Ha caMonucLe.
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7.4.1.6 TMpoBepsAOT CTabWILHOCTL HYN1EBOTO NOKasaHWsa Npubopa 1 OTCYTCTBUE CMEeKTPasibHbIX NOMeX
B CUCTEMEe aToMuaauuun. BKIYas npegsapuTesibHyo NporpaMmMy nNpoXxuradus rpadntosoro atommusaTopa 6e3s
BBe/ieHMA pacTBopa (X0/10CTov Npoxur). Onepawmio NOBTOPSAOT 4719 NPOBEPKN CTabWIbHOCTV 6a30BOV IMHWN.

7.4.1.7 BBoAAT B rpadiuTOBYIO KIOBETY, NpeABapuTesibHO YCTaHOB/EHHbIN 06bem oT 5 fo 25 mkn gns
KaXXA0ro 13 aHanusnpyemblx pactTBopos (7.1). cogepxallyux onpegensieMblii aneMeHT. MpoBoAsaT nporpaMmmy
aToMuU3aLnun 1 perucTpupyoT BEIMYMHY aHa/IMTUYECKOro cCUrHana. [ pynnupyroT aHanmsnpyemble pacTBopbl Mo
TPU UK YeTblpe pacTBopa € 6/IM3KUMU COAEPXaHUAMU ONpefensiemMoro 3fieMeHTa 1 NpoBOAAT U3MepeHune
abcopbummn, HauMHasA ¢ pacTBOPOB C HAMMEHbLUVIM COAEPXaHNEM.

7.4.1.8 MopbupaloT noaxogsuine rpagynmpoBoyHble pacteopbl (7.3), nepekpbiBalowWwye guanasoH
cofiepxaHusa onpesensiemMoro afieMeHTa B aHam3npyembix pactsopax.

7.4.1.9 BBOAAT B aTOMM3ATOP rPafyMpOBOYHbIN 1 aHaNN3MpyeMblii pacTBOPbI B MOPSAAKE YBeMYeHUs
aHannTMyeckoro curHana. Kaxgblii pactBop M3MepsoT No TpU pasa 1 ecniv BOCNpon3BeJeHne curHana xopo-
Lee. pacCUnTLIBAOT CpeAHee 3HaYeHne nokasaHuii. MpoBepsT nokasaHna npubéopa Ha «3addhekT namsaTn» no
nporpamMmme X0/10CTOro Mpoxura, 0CO6eHHO ecnn npegplayliee nsMmepeHne 6bIs10 C BbICOKUM COoAepXaHnem
aHanuTa. Ecnm Heo6xoAvMMo, 3aHOBO YCTaHaB/IMBaOT 6a30BYH0 IMHNUIO.

7.4.1.10 OueHvBalOT cogepXaHue aHanuTa B KakAOl rpynne aHanM3mpyembliX pacTBOPOB, OCHOBbI-
BasCb Ha NpMMeHeHun (NONI0XEeHNIA) cTaHAapTa, kak ykasaHo B 7.4.2.

7.4.2 TlocTpoeHue rpafgyupoBOYHbIX rpacukos

7.4.2.1 PaccuuTblBalOT cpeAHee 3HauYeHne 13 Tpex nokasaHuii npubopa Ans Kaxaoro rpagympoBoYHOro
pacTsopa.

7.4.2.2 HaHocAT Ha rpaduk cpefHee 3HayeHWe nokasaHus Npubopa OTHOCUTENIbHO KOHLEeHTpauum
aHanuTa B rpafyMpoBOYHbIX pacTBopax AN Kax[oro rpasyMpoBOYHOIO pactsopa. Ec/in BbICOKOUUCTbIN
HVKeNb, UCNONb3YyeMbIi NS NPUrOTOBNEHNS rPaAyMpPOBOYHOIO PAcTBOPA, OKAXETCA 3arpsA3HeHHbIM onpeae-
NieMbIMUN 3/IeMeHTaMu, cnefyeT NPUMEHUTL rpaduyeckme nan KOMNbOTepHble MeToAbl B pacyeTax. bonee
TOro, OCHOBHOI pacTBOP HUTPAaTa HUKENS MOXHO OYMCTUTL NPU MOMOLLIM SKCTPaKLMmn (CM. NpuioxeHue A).

MpumeyaHune — BaTom MmeToge No6Gble ciydau He crneunduyeckoit abcopbLum 1 paccesiHus cBeTa KOMMeH-
CUpYIOTCSt NOA6G0POM MOAOGHOW MaTPULbI B rPaZyMpPOBOUHBIX U aHANIN3NPYEMbIX PAcTBOPaXx, & TAKKe WUCMNOo/b30BaHNEM
KoppekTopa hoHa. K TOMy Xe. NOCKO/IbKY W a rpajyrpoBOYHbIX, U B aHAIM3UPYeMbIX PACTBOPaX COLEPXMUTCS OAMHAKOBOE
KOJIMYECTBO A30THOW KWUC/IOThl, TO Pe3y/ibTaTbl XO/I0CTOrO OMbITA TOXE HAHOCATCS Ha rpafyypoBOYHbLINA rpaduk. Takum
06pa3om, rpasympoBOUHbIA rpadiMk MOXET He MPOXOANTL Yepes Hauano KoopAMHAT.

8 O6paboTka pe3ynbTaToB

8.1 BbluncneHue

8.1.1 OnpefensaioT KOHUEHTPAaLMIO aHa/IMTa B aHa/IM3MpyeMom pacTBope 13 COOTBETCTBYIOLLMX rpafyu-
pOBOYHbLIX rpadmkoB (7.4.2) no cpeAHeMmy 3HayeHuWto abcopbummn, paccUMTaHHOMY M3 Tpex MokasaHwui
cnekTpomeTpa.

8.1.2 CofepxaHue aHanuTa. BbipaXeHHOe B [/TOHHY. ONpeAensatoT no cneayiollei opmyne:

pY.
T

_ 0)
raep — KOHUeHTpauusa aHanuTa. B Mr/gm3, HalijeHHas B aHanM3npyemMom pacTBope;
V — 06bem aHa/M3npyemoro pacteopa, cm3;
T — mMacca HaBeckKu, I.
8.2 Tpeun3noHHOCTb
B HacTosiwem cTaHfapTe npueedeHbl pe3ynbTaTbl, NOSyYeHHbIe No nporpamMMe MexnabopaTopHOro
ucnbiTaHus, BKAYawLwein 11 nabopaTtopuii U3 6 cTpaH. Bbinn NpoaHanusMpoBaHbl WecTb 06pasLoB, OXBa-
TbiBawWmMe obnactb nNpuMeHeHusa mMetoga. M3 HMX uyeTbipe ob6pasua Oblav NPUroTOBMEHBI CrieynanbHoO
MeTOAOM NAaBfeHNs 1 NoceAyoLwero rpaHynpoBaxus, gsa obpasua npecrasisav cob60i NPOMbILLIIEHHbIE
NpPOAYyKTbI.
[MoBTOpPAEMOCTb ¥ BOCNPON3BOAMMOCTb GbI/IN paccyuTaHbl B COOTBETCTBUY C MOSTOXEHUSAMMU cTaHapTa
MNCO 5725.
CTaTUCTUYECKNIA OTYeT 0 Mex1abopaTopHbIX UCMbITAHUAX MpefcTaBneH B npunoxenun B. Cnepgyet
OTMETUTb, YTO [aHHble O BOCMPOU3BOAUMOCTW, BK/OYAIOT OWNOKM, 0BYCNOB/EHHbIE HEOLHOPOAHOCTbLIO
06pasLoB, NpeACTaBNEHHbIX 4151 UCTbITAHWIA.
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9 Bo3mMOXHble nomexn n cnocobbl X NpefoTBpaLLeHmns

9.1 Tlpu onpefeneHun cepebpa n onosa cnepyeT nsberatb 3arpAasHeHns Npobbl N rPagynpPoOBOYHbLIX
pacTBOpPOB MOHAMW X/T0PUA0B.

9.2 3nemeHTbl, KOTOPbIE 0ObIYHO NPUCYTCTBYIOT B HUKEIe METa/INIMYECKOM, HE 0Ka3blBaKT MeLlatoLLero
B/IMSIHNA Ha aHanv3bl, BbINONHAEMble aTOMHO-abCOpPO6LMOHHBIM METOAOM C 3/1EKTPOTEPMUYECKON aToMU-
3auueit.

9.3 B03MOXHble (pOHOBbIE MOMEXM YCTPAHAIOTCHA NPUMEHEHeM KoppekTopa hoHa 1 nof6opom coctasa
mMaTpuLbl 418 CTaHAAPTHLIX PACTBOPOB, NPUTOTOB/IEHHBIX HA OCHOBE BbICOKOYMCTOTO HUKENSA.

9.4 HwxHWin Npepen onpefeneHns 3/IeMeHTOB 3aBNCUT OT YPOBHS NPYMecCel Kaxaoro u3 a/ieMeHToB
B BbICOKOYMCTOM HUKese, NCMONb3YEMOM B KAYECTBE OCHOBbI A1 NPUTOTOB/IEHNA CTaH4apTHbIX pacTBOPOB.

9.5 BbiCOKas YyBCTBUTENIbHOCTb aTOMHO-a6COP6LNMOHHOIO MeToAa CasieKTpoTepMmyeckonaTtoMmsanm-
eil, npeabsABAseT BbICOKME TpEBOBaHNSA KUNCTOTE BCE CTEK/IAHHOW NOCyAbl, a Takke NPUHATUS HE06X0ANMbIX
Mep NpPefoCTOPOXHOCTU, ANA UCKNIOYEHNA 3arpa3HeHns Npob, cTaHAapTHbIX U FPafyupoOBOYHbIX PACTBOPOB
NOCTOPOHHUMY MaTepuanaMu 1 nbliblo U3 nabopatopHoii atMmocdepsbl.

10 HeogHopopgHOCTbL Ob6bpasya

Ecnv BO3HUKaAET COMHEHWE B O4HOPOAHOCTU NabopaTopHO NPo6kI, KN ecnv KyCOouky B Npo6e 0THOCK-
TeNbHO 60/blUNE, TO XenaTeNbHO UCNOo/b30BaTh 60/bLUNE HABECKU A1 NMPUTOTOBNEHUA aHaNIU3NPyeMoro
pacTtBopa. MNpu Takux ob6cToATENbCTBAX pekomeHgyeTcs oTbupaTb 10 r HaBecku AN KOHEYHOro ob6bema
1000 cm3 KonnyecTBo a30THOI KUCNOTbl criefyeT yBenMunuBaTb NPonopLroHanbHo. MOXHO MCNo/b30BaThb
Jaxe 60nblMe HaBeckW AN MpUroToBlieHns 6onee KOHLEHTPUPOBAHHOIO aHaavM3upyemoro pacTesopa
Hukensi. OgHaKo OH AO/KEH GbiTb pa3baBneH, YTOObI CoAepXaHNe HUKENsS B aHaIM3NMpyeMoM pacTBope He
npesbiwano 10 r/amM3 415 COOTBETCTBUSA rpafyMpoOBOYHbIM pacTeopam.

11 OT4yeT 06 McnblITAHUAX

OT4eT 06 UCMbITAHWAX AO/DKEH BKOYATL C/IeAYHOLWY0 MHhopMaLuio:

a) CCbI/IKY Ha HacToAWMIA cTaHaapT;

b) pe3ynbTaTbl aHANIN3a;

C) KO/IMYEeCTBO HE3aBUCHMbIX MOBTOPHbLIX ONpeAeeHuii:

d) no6ble HeO6bIYHbIE 0COBEHHOCTU, OTMEYEHHbIE B X04€e aHann3a,

e) nobylo onepauunto, He BKIIOYEHHYIO B HACTOSILMIA CTaHAApT UM paccmaTpuBaeMylo Kak Heobsi3a-
TeNbHY10.
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Mpunoxexnne A
(o6sa3aTenbHoe)

ANbTepHATUBHbLI MeTo4 NPUTOTOBMEHUSI U OYUCTKM pacTBOpa HUTpaTa HUKens
ONS aTOMHO-abcop6LUMOHHOro aHanusa ¢ ITA

MckniounTenbHo BbicOKasi YyBCTBUTeNbHOCTL AAC OTA MeTofa npefbsBAseT OYeHb BbiCOKMe TpeboBaHMA K
YMCTOTE BCE* NCMO/b3YEMbIX PEakTUBOB. KonnyecTso onepayuii, BbINOSHAEMbIX NPU NPUTOTOBIEHUN pacTBopa Npoobbl,
HEeob6X0ANMO CBECTU K MUHUMYMY, YTOObI 36eXaTb BO3MOXHOI0 3arpsa3HeHnss pacTBopa M3 BHELLIHUX MCTOYHUKOB. PacTBo-
peHMe HaBECKM B KAC/OTE M NPSIMOiA aHaIM3 3TOro pacTBopa OTHOCUTE/IbHO CTaHAAPTHbLIX PACTBOPOB, COAEPXKALLUX NOA-
XOAALYI0 MaTpuly, fBnAseTca Hawbonee NpPoCTbiM U HageXHbIM Cnoco6oM. OT 4YMCTOTbl BbiIGpaHHOW MaTpuubl K
MCNOMb3YEMOW KUCNOTbI 3aBUCAT Npefenbl 06HAPYXEHUSs UHAUBUAYAbHBIX aHaNMToOB B Npo6e. Mo3aToMy xenatensHo
MMeTb NPOCTble CNOCO6bI OYNCTKM pPeakTMBOB, KOTOPble He VMEeT [OCTaTOYHYK CTeneHb YMCTOTbl. A30THYI KUCNOTY
MOXHO OYMCTUTbL NEPErOHKOVW B annapare, COCTOSLWEM TO/IbKO U3 CTEKSAHHbIX AeTaneil. JKCTpakLyMein MOXHO yaanuTb U3
HUTpaTa HUKens, 4,0 O4eHb HU3KUX YPOBHEN, BUCMYT, Mefib 1 CBUHEL,

A.l CyuwHocTb cnocoba akcTpakymu

KpaTkas akcTpakuusa pactsopa Hukens (100 r/am3 Hukenst B 5 % (06beMH.) a30THOW KUCNOTe C pacTBOPOM AUGEH-
3unanTuokapbamara LuHkal B UeTbIpEXX/TIOPUCTbIN yrnepod. Ecnm Heo6xo4MmMo aKCTPaKLMio NOBTOPSAIOT.

JKCTpakuus ¢ gutnokapbamaTom CAYXUT ANS yAaneHus BucMyTa, Meau U CBMHLA U3 pacTBopa HUTparta HUKens.
CBuHel, Hanbofee 4YacTo BCTpevawllasca nNpuMmechb, KoTopas BbiMblBaeTCs U3 huIbTpoBanbHON 6Gymaru Bo Bpems
hNbTPOBaHNSA OCHOBHOIO pacTBOpa. KCTPAKLMOHHbI peareHT n pacTBOp HUKENSA BblAEPXUBAIOT O4HOBPEMEHHO MUHW-
ManbHOe BpeMs, T. K. aKTUBHOCTb AUTMOKap6amaToB CHMXaeTCs Npu UCNOMb30BaHWN LMHKOBOW COMM U B TOXE BpeMs
AByxghasHasa cuctema TpebyeT o4eHb KOPOTKOrO KOHTaKTa Npu 3aKCTpakuuu. OUWLLEHHbI OCHOBHOW pacTBOpP HWKens
He nNpurofeH Ana paboThbl, BKOYaKoLeli onpejenerHmne LyHka.

A.2 PeakTtusbl

A 2.1 UunHkanbeHsnngutnokapbamat (C H~AN"Zn). pactsop. 0.50 r/am3
PacTteopsioT 100 mr conn B 200 cM34eTbIpexx/I0pucToro yrnepoga. icnonb3yoT CBEXENPUTroTOB/IEHHbIV pacTBop.

MpumeuyaHue — lMNpu paboTe C YETLIPEXXIOPUCTLIM YrEPOOM 3KCTPAKLMIO MPOBOASAT B TEPMOCTOWHKOM
BbITSDKHOM LUKady.

A.2.2 AzoTHas kucnota (HN03), P20»1.41 r/cm3. pasbasnerHas 1:19.

A.2.3 Hukensa Hutpat, pacteop. 100 r/gm3.

PacTBopsitoT 495 r HuTpaTa Hukensa wecTtnBogHoro (NKNOj» 6H20] B a3oTHoli kucnoTe (A.2.2) n pasbaBnsoT
[0 1000 cm3kucnoToii.

A.3 MeToguka

A.3.1 OkcTparupytoT 100 cm3 pactBopa HuTpata Hukens (A.2.3) Takum xe o6beMoM pacTBopa AUOEH3MALNTNO-
kapbamaTa uuHKa B yeTblpexxiopucTom yrnepoge (A.2.1). BeTpsaxusaloT hasbl B TeyeHne Tonbko 10 ¢. a noToM No3BO-
nawT asam pasgenuTtbes. OT6pachiBalOT HYUXKHWIA C/I0N (OpraHuyeckyio dasy), 3aTem NOBTOPSAIOT IKCTPaKLMIO CO CBEXeEN
nopuueii (100 cm3) pacTBopa AMGeH3nNANTMOKap6amMaToM LMHKA.

BcTpsixvBaloT B Teyenne 10 c. oTbpachiBaldT OpraHMYeckuii aKCTPakT U UAbTPYIOT BOAHYH hasy uvepes
hunbTpoBanbHY Gymary cpefHeli N1I0THOCTH, KOTOpas NpeABapuTesIbHO NPOMbITA a30THOW KucnoTon (A.2.2).

A.3.2 TpoBepAlT BEIMYNHY aHA/IMTUHYECKOro CurHana cemHua, nosyyaemoro B 3TA npy BBeeHUN B Hero ot 540
25 MK OUMLLEHHOro pacTBopa Ha ANnHe BOMHbI 283.3 HM. MMOBTOPSAIOT OYUCTKY pacTBopa HUKENs 3KcTpakuuel, ecnu
3HauyeHne abcopbummn npesbicuT 0.01.

MpumeyaHue — CBuUHeL, NOCNEHUI U3 TPEX CNEAOBbIX 3N1EMEHTOB, KOTOPbIN 3KCTPaArMpyeTcs W3 HUKeneBoi
mMaTpuubl. OBbIUHO, ABYX IKCTPAKLMUIA OCTATOUHO A5 MOJIHOTO YAANIEHUs BCEX TPEX NpuMecei.

A.3.3 Pa36aBnsoT ouulieHHbIi pacTBop A0 250 cm3 B MepHoW Konbe ¢ 0gHOW MeTKOi un 3To 6yJeT OCHOBHON
pactBop (4.4).
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Mpunoxexve B
(cnpaBo4HOE)

CraTtucTuyeckuii oTyeT o Me)Kna60paT0pr|x NncnblTaHNAX

B HacToswWwMil cTaHAapT BKAKOUYEHbl pe3ynbTaTbl, NOMYYEHHbIE MO NPOorpamMMe MexnabopaTopHbIX UCMbITAHUI,
npoBefeHHbIX a 11 nabopaTopusix Wectu cTpaH. LLiecTb 06pasLoB HUKENA METANIMYECKOTO 6blV NPOaHaIM3NPOBaHbl BO
BCeli 061acTu NpUMeHEeHWsi MeTOAMK HAcCTOsIWero ctaHgapTa. M3 Hux uyeTbipe 6blAn chneunanbHO MPUroToBMEHbl B
KauecTBe MaTepuanos ANA UCCAef0BaHUI, COgepPXKaLLMX NOHbIA HABOP CoAepPXaHWil NpUMeceil, pernaMeHTUPOBaHHbIX
CTaHAapPTOM, TaK Kak He MPOU3BOAUNNCH NPOMBbILIIEHHBIM CNOCO60M. MporpamMma UcnbiTaHuit 6bina npegHasHaveHa anis
onpeAeneHns NOBTOPSEMOCTU M BOCNPOU3BOAMMOCTY METOAA, B COOTBETCTBUM CMOMTOXEHUSIMU. MPUHATLIMW BCTaHAapTe
NCO 5726.

B.1 HopmaTuBHbIE CCbINKKN

NCO 3534 Cratuctuka. Cnosapb ¥ CUMBO/IbI
NCO 5725 MpeunsnoHHOCTb MeTOAO0B WCMbiTaHui. OnpegeneHne NOBTOPSIEMOCTM W BOCMPOU3BOAMMOCTU
no pesynbTaraM MexaabopaTopHbIX UCTbITAHWIA.

B.2 OnpegeneHunsn

[ns ueneii aToro NpuaoXeHNa NPUMEHUMbI ONpeAeneHus, NpuHATbie B cTaHAapTe NCO 3534.
B.3 MMnaH nporpaMMbl UcCnblTaHUi

B.3.1 Mporpamma ucnbiTaHuii 6bina paspaboTaHa Tak. YTo6bl Kax/jas U3 yyacTBYHOLWMUX B 3KCnepumeHTe nabopa-
TOpWii. aHanusnposana no TP HaBEeCKN OT Kax/oro obpasua u npeacrasnsina oT4eT O TPexX, He3aBUCUMO MOJMYYEHHbIX
pesynbTatax no 4aHHOW MeToAunkKe.

B.3.2 Kax/blli He3aBUCUMbI pe3ynbTaT NONyYEH B NPOLECCe BbINOMHEHNs Tpex aTomusaunii (7.4.1.9).

B.4 O6pasubl 4N ucnbliTaHnii

B.4.1 YeTbipe obpasua A4N15 ucnbiTaHuit 6bin cneuynanbHO NPUroTOB/IEHbI CMOCO6OM MNaBNEHUS BbICOKOUYNCTOrO
HUKeNns naobaBneHnem cnefoBbiX 31eMEHTOB C NOCNEAYIOWUM BblMBAHMEM NaBa B BOAY ANA NONYYEHUS rpaHyn. Ycno-
BUS MPOBefeHnsa npouecca 6b1v BbibpaHbl TakuMu, YTo6bl NONy4YMIca obpasel, NOA0OHbI TOHKONM CTPYXKe OT cBepsa unn
oT chpesbl. 115 06ecneyeHns 04HOPOAHOCTY 06pa3LoB AN aHann3a, 6bina otobpaHa dopakuyms rpaHyn no wkane Tainepa
(-28 #65) unn (-0.60 Mm ¢ 0.21 MM) OT KaXA0r0 U3 MPUrOTOB/IEHHbIX 06pa3L0B.

B.4.2 za o6pasua ansa ucnbiTaHnii npeacTaBisanm cob6oit NPoMbILLIEHHbI NOPOLLOK HUKENS N hpe3epHYI0 CTPYXKY,
B3AATYI0 OT KOBAHOUi 3aroTOBKW HUKeNA. [INA NpUroToBAEeHNs CTaHAapTHbIX PacTBOPOB, kaxaas nabopatopus 6bina obec-
neyeHa NPOMbILLNEHHbIM NOPOLLIKOM BbICOKOYMCTOrO HUKENS.

B.5 CtatucTtuyeckne o6paboTkmn

B.5.1 KomnbloTepHasa nporpamMmma

KomnbloTepHas nporpamma 6bln1a ncnosb3oBaHa A/s CTaTUCTUYECKOro aHannsa pesyibTatoB U3MepeHuii B cooT-
BeTcTBMU ¢ MICO 5725. Mo 3Toli NporpaMMe BbIYMCASIN CpeAHee 3HaYeHne pe3ybTaTtoB, BHYTPY- U MeXnabopaTopHble
cTaHgapTHble OTK/IOHEHUSA U COOTBETCTBYIOLNE UM MOBTOPAEMOCTb 1 BOCMPOU3BOAMMOCTb. BblNn NpoBeeHbl pasinyHblie
cTaTUCTUYEeCKMe pacyeTbl, YTOObI BbISBUTbL BbIGPOCH! B pe3ynbTaTax noTbépakoBaTtb WX.

B.5.2 CtaTtuctuyeckas obpaboTka ANa BbiABNEHUA BbI6GpOCOB

MpoBepka AaHHbIX Ha COOTBETCTBUE KpuTepuaMm KoxpaHa v [InKCOHa NpoBOAWINCHL HE3aBUCHMO C YPOBHEM [0Be-
puTenbHoli BeEpoATHOCTU 95 % B cOOTBETCTBUM € Tpe6oBaHmamu NCO 5725. MpuHumn KpuTepms KoxpaHa COCTOUT B TOM.
4YTO COBOKYNHOCTb pe3y/nbTaToB nNpeacTasnseT coboii BbIGPOC, eCim OTHOWEHNE BbIGOPOUHOI gucnepcun pesynbTaTos
O/IHOTO @aHaNNTUKA UM BHYTPMNabopaTopHOI AUCNePCUn NO OTHOLLEHWIO KCYMMeE ApYTiX AUCNepcuii npesblilaeTTadnmny-
HOoe 3HauyeHue kputepus KoxpaHa. Mo kputepuio IukcoHa onpeaensaoT, OTINYaeTCs /in cpefiHee 3HaYeHne pesynbTaTtos
aHanuTMkKa unu nabopaTopum CANLLKOM CU/IbHO OT CPeAHUX 3HAYEHWI pe3ynbTaToB Apyrux naéopaTopuii.

B.5.3 BbluncneHne noBTopsaEMOCTN N BOCNPOU3BOANMOCTH

PesynbTaThbl UcnbITaHuii Bcex nabopatopuii, yuacTBytoLmnx B nporpamMmMe UcnbiTaHnii 6b1nn o6paboTaHbl acooTBe-
TCTBUM cnonoxeHnamm MCO 5725. 4yTobbl NONY4NTb AaHHbIE O 3HAYEHUAX BHYTPU- U Mex1abopaTopHbIX Ancnepcuii. Beinn
paccunTaHbl COOTBETCTBYHOLLME NOBTOPSEMOCTb ¥ BOCNPOU3BOANMOCTb.

B pe3ynbTaTe 06paboTku NonyyeHsl cneayoLmne gaHHble:

(8.1)

raoe s, — BHyTpunabopartopHas gucnepcus;
r — npeaen NOBTOPSIEMOCTHU;
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R=283"sITsf). (82>

roe R — npefien BOCMPOU3BOAMMOCTY.
— MexnaGopartopHas gucnepcus.

B.6 Pe3ynbTaTbl CTAaTUCTUYECKOTO aHannsa

B.6.1 Pe3ynbTaTbl CTATUCTUYECKOTO aHanun3a A8 BCeX 3/IEMEHTOB, BO BCel 06/1acTn NPUMEHEHUs HacToALWero
cTaHgapTa npejcTasseHbl B Tabnuue B.1.

8.6.2 [Mpu oueHKe 3TUX pe3ynbTaToB c/ieAyeT NPUHMMATb B pacyeT To. uTo 06pasubl 418 MexnabopaTopHbIX
UCMbITAHWIA 6bIIN NPUrOTOB/EHbI B 1a60PaTOPHbIX YCOBUSIX M MOTYT GbiTb MEHEE OLHOPOAHbI MO CPABHEHUIO C KOMMeEp-
YECKUMU CTaHAapTHbIMK 06pasyamu.

B.6.3 B HeKoTopbix N1abopaTopusix NoaHas NnporpamMa UCMbITaHuil BbINO/IHEHA He f4/15 BCex 06pas3LoB, YTo orpa-
HWYMIIO KONIMYECTBO AAHHbIX UCMO/Ib30BAHHbIX A/19 3TOr0 CTATUCTUYECKOTO OTUETA.

Ta6nuua B.1 — Pe3ynbTaTbl CTATUCTUYECKOTO aHanM3a

Konnuecteo BHyTpunna6o- Mexna60o-

CTaHfapTHbIli Ne na6opa- NPUHATBIX Cpenriee poTopHOe patopmoe Mpeaen Mpenen
obpaszeLl, TopuMn pe3ynbTaTos. SHaEHE, CTaHgapTHoe  CTaHgapTHoe noBropsie- BOCMpOV3E0-
% L OTK/IOHEHVE S OTK/IOHEHWE mocm AumocTu R
Cepebpo
H79 9 100 0,20 0.04 0.05 0.10 0.17
P45 10 90 4.4 0.13 0.35 0.4 11
P44 1 100 7.6 0.21 0.82 0.6 2.4
MbIWbAK
P45 6 100 31 0.18 0.14 0.5 0.63
P44 7 86 6.8 0.18 0.40 0.5 1.2
P46 7 100 8.2 0.58 1,29 1.6 4.0
H79 6 100 16.4 0.54 0.74 15 2.6
BucmyTt
P45 10 90 8.0 0.39 0.52 1.1 1.8
P46 1 100 8.6 0.41 0.72 12 2.3
P44 1 91 115 0.45 0.51 1.3 19
Kagmuii
P44 10 90 0.58 0.05 0.03 0.15 0.17
P4s 9 89 14 0.11 0,23 0.3 0.7
P46 10 90 1.8 0.08 0,27 0.2 0.8
CsuHel,
P42 n 82 0.26 0.04 0.12 0.11 0.36
S65 10 90 15 0.14 0.11 0.4 0.5
P45 10 90 3.9 0.18 0.25 0.5 0.9
P46 n 100 8.5 0.33 0.49 0.9 17
Cypbma
P44 7 71 2.8 0.13 0.30 0.36 0.9
P46 10 100 8.5 0.72 1,94 2.0 5.9
S65 9 78 12.0 0.61 0.91 1.7 31
CeneH
H79 6 100 1.3 0.11 0.29 0.3 0.9
P46 8 88 6.3 0.56 0.33 1.6 1.8
P45 7 100 8.3 0.54 0.76 15 2.6
Onoso
H79 8 100 25 0.25 0.35 0.7 1.2
Tennyp
P79 7 86 0.48 0.04 0.09 0,10 0,27
P44 9 100 2.0 0.18 0.32 0.5 1.0
P46 9 100 8.4 0.56 0.85 1.6 29
Tannui
S65 8 75 0.65 0.06 0.055 0.17 0.23
P44 10 100 2.0 0.12 0.27 0.3 0.8
P46 10 80 8.6 0.13 0.66 0.4 1.9

10
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MpunoxeHune JA
(cnpaBo4yHoe)

CBefeHNa 0 COOTBETCTBUMN CCbINTIOYHBIX MEXAYHapPOAHbIX CTaHAapToB
HauWOHaNbHbIM CTaHAapTaM U AENCTBYIOWMUM B 3TOM KauyecTBe
MeXrocyfapCTBEHHbIM CTaHAapTam

Ta6nuya JA1

OGO3HAuEHVe CCbUTOYHOMO
MeX/yHapOAHOro CTaHaapTa

ISO 385-1:1984

ISO 648:1977

ISO 1042:1998
ISO 5725-1:1994

ISO 5725-2.1994

ISO 5725-3:1994

CreneHb
COOTBETCTBUS

MOD

MOD

IDT

IDT

IDT

OGo3Ha4YeHNe N HaVIMEHOBaHVe COOTBETCTBYIOLLEID HALMOHAILHOLO,
MEXrocyapCTBEHHOI CTaHAapTa

FOCT 29251—91 (MCO 385-1—84) «[llocypa nabopaTopHas cTek-
nsaHHas. bopeTkn. YacTtb 1. O6wmne TpeboBaHus*

FOCT 29169—91 (MCO 648—77) «[Mocypa nabopatopHas CTek-
NfHHasA. MvneTkn ¢ 0AHON MEeTKON»

FOCT P UCO 5725-1—2002 «TOYHOCTb (MPaBWUIbHOCTb U NpeLm-
3MOHHOCTb) METOZ0B U pe3y/bTaToB n3MepeHuii. HacTb 1. OCHOBHble
MOJIOXEHNA 1 onpeaeneHns»

FOCT P UCO 5725-2—2002 «TOYHOCTb (MPaBWIbHOCTb 1 NpeLm-
3MOHHOCTb) METOZ0B U Pe3y/bTaTtoB M3MepeHuii. HacTb 2. OCHOBHO
mMeTog onpejesieHnss NOBTOPAEMOCTY U BOCNPOM3BOAMMOCTH CTaHaap-
THOTO MeToAa U3MepeHuin»

FOCT P NCO 5725-3—2002 «TOYHOCTb (NPaBW/IbHOCTb ¥ NpeLuun-
3MOHHOCTb) METOZOB M pe3ynbTatoB M3MepeHuii. Yactb 3. MNpomMexy-
TOYHble  MoKasaTenn MNpPeunsvoHHOCTM  CTaHAapTHOro  mMetoga
N3MepeHunin»

* COOTBETCTBYHOLLMII HALMOHANbHbIN CTaHAAPT OTCYTCTBYET. 10 €ro YyTBEPXAEHUS PEKOMEHAYETCS UCMO/b30BaTh
nepeBoj, Ha PYCCKWii A3bIK JAHHOTO MeXAyHapoAHOro ctaHgapTa. MepeBog AAaHHOTO MeXAyHapOAHOro cTaHaapTa
HaxoauTtcs B ®efepanbHOM MHGOPMALMOHHOM hOHAE TEXHUYECKUX pPerfaMeHToB U cTaHAapToB Poccuiickoii depe-

pauuu.

MpumMeuyaHune— B HacTosiweli TabnuLe NCNob30BaHbl ciefytollne ycnoBHble 0603HAYEHNUS CTENEHN COOT-

BETCTBNA CTaHO4apTOB:

- IDT — nAeHTNYHbIE CTaHAapThI:

- MOD — moancuumpoBaHHble CTaHAapThbl.

1
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