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MpeaucnoBue

1 PASPABOTAH ®epepancHbIiM rocyaapcTBEHHBIM ABTOHOMHLIM OBOpa30oBaTENbHBIM YUYpEXAeHUEM
Bbiclero obpasoBaHua «HauWOHaNbHLIA WcCrefoBaTenbLCKUA TexHonornveckun yHusepcuteT «MUCKUCH»
(HATY MMUCKC)

2 BHECEH TexHu4yeckum KoMuTETOM Mo cTaHaaptusaunn TK 179 « Teepaoe MUHepanbHoe TONSIMBO»

3 YTBEPXOEH W BBEAEH B OEWCTBME lMpukasom deaepanbHOro areHTCTBA MO TEXHUHYECKOMY
perynvpoBaHuio 1 metponorun ot 31 mas 2024 r. Ne 689-ct

4 Hactosiwuii cTtaHgapT paspaboTaH C Y4EeTOM OCHOBHbIX HOPMATMBHbLIX MOMOXEHWIA CReaylowmx
CcTaH4apToB:

-ACTM [4326—21 «CTangapTHBIA MeTon onpedereHus Makpo- U MUKPO3NEeMEHTOB B 30Me yrnen u
KOKCOB METOAOM peHTreHonyopecLeHTHon cnektpomeTpumny (ASTM D4326—21 «Standard test method for
major and minor elements in coal and coke ash by X-ray fluorescence», NEQ);

- MCO 13605:2018 «Tonnueo TRepgoe MuHepanbHoe. Makpo- 1 MUKPO3MeMeHTbl B 30Me YIS 1 3o5e
Kokca. MeTog BOMHOOAWCMEPCUOHHON peHTreHodyopecLueHTHoW cnektpometpumy» (ISO 13605:2018 «Solid
mineral fuels — Major and minor elements in coal ash and coke ash — Wavelength dispersive x-ray fluores-
cence spectrometric method», NEQ)

5 B3SAMEH NOCT P 55879—2013

lMpasuna npumeHeHuUss Hacmoseao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaxdapmu3auuu e Pocculickoll ®edepayuus. VMIHgopmavus 06 us-
MEHEHUSIX K HacmosilemMy cmaHdapmy nybnukyemcs 8 exe200HOM (M0 cOCMOSIHUK Ha 1 sSiHeapsi meKyLweao
2o0a) uHgopmayuoHHOM yKalamene «HayuoHanbHbie cmaHOapmbl», a ouyuanbHbIl MeKcm U3MeHeHUl
U MonpasoKk — 8 eXeMeCAYHOM UHOPMayUOHHOM ykasamene «HayuoHanbHble cmardapmsi». B cnyyae
rnepecmompa (3amMeHbl) unu ommMeHbl Hacmosaweeo cmaHdapma coomeemcmeytouwee ygedomneHue bydem
onybnukoeaHo 8 6ruxaleM 8bINycKe eXeMecssyHo20 UHhOPMayuOoHHO20 ykasamens «HauyuoHansHbie
cmaHOapmbi». Coomeemcmaylowas UHhopMayus, yeedomeHue U mekCcmbl paMellaromcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3osaHus — Ha oguuuansHoM catime @edepanbHo20 azeHmemasa o
MEexXHUYeCKOMY pezynuposaHur U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdopmneHue. OIBEY «MHCTUTYT cTaHgapTusauumy», 2024

Hactoswmin ctaHgapT He MOXeT ObITb NOMHOCTBLI UMW YaCTUYHO BocCnpouniBeaeH, TMpaxnpoBaH U pac-
NMPOCTpPpaHeEH B Ka4veCTBe ocbmu,naanoro nagaHna 6es pa3peleHns G)e,u,epanbﬂoro areHTCTBa Nno TeXxHU4eCKo-
MY PErynupoeaHui) U MeTpornorin
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BeepneHue

OnpegeneHne XMMUYECKOro COCTaBa 3051kl HEOBXOAUMO A5 MONHON XapakTepUCTUKK KadecTBa TOMNSMB.

XUMUYEeCKUiA COCTaR 305kl SIBNSIETCA BaXHBIM (DakTOpoM, onpeaensolnm BoIGop TEXHONOTKU CXKUraHUS
TOMNSINB, CBOWCTBA MOMYy4YatoLLKMXCs LUNAKOB U 30f1bHLIX YHOCOB, CNocobbl MX yAaneHus U yTunmn3aumn.

3ona, nonyyeHHas cTaHAapTHBIM MeToaoM B nabopaTopun, OTNMYaeTcs Mo CocTaBy OT MUHEpPAIbHOW
MacChl UCXOQHOMO TOMNMWBA M OT TBEPAbLIX OCTATKOB CXWUIraHWs TOMMWB B NPOMBbILLNEHHLIX ycroBusix. OaHako,
3Has COCTaB 30Mbl UCXOOHOTO TONMMBA U 0bLlee HaNpaBrneHue U3MeHeHUH, NPOUCXOAALLUX B MUHEpanbHOW
Macce TOMSIUB NPU CKUFaHUK, MOXHO NOMY4YMTL NPeAcTaBNeHne 0 COCTaBe TBEPAbIX OCTATKOB CXUMaHWUS.

lMpu paspaboTke HacTosILLEro cTaHA4apTa yuTeHbl pekomeraauum ACTM 04326—21 u MCO 13605:2018,
a TaKKe MpakTVka OTe4ecTBEHHbIX nabopaTopuil MpW KUCNOSb30BAHUK METOAO0B OMpPeAeneHns XMMUYeCcKoro
coCTaBa 30kl TOMMUB.

v
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

TONNMBO TBEPOOE MUHEPANBLHOE

OnpepeneHrMe XMMUYECKOro COCTaBa 30Mbl
MeTOAOM peHTreHochryopecLeHTHON CNeKTPoOMeTpuun

Solid mineral fuel. Determination of chemical composition of ash by x-ray
fluorescence

Dara BBegeHna — 2025—05—01

1 O6nactb npuMeHeHUsA

HacTtoawmwmin ctaHgapT pacnpocTtpaHsaeTcs Ha Oypble M KAMEHHbIE YIMU, NUTHUTBI, aHTPauMWTbl, roprovne
chnaHLbl, KOKC, TOpd, TONMMBHEIE BpUKeThI, 0TX0Abl 0oOkI4YM 1 oboralleHus yrnen, a Takke Ha TBepAble ocTar-
KW CXKUTaHWs YrierW U maTepuanbl Ha MX OCHOBe, BKIYas 30Ny yHoca (ganee — TBepaoe MuHeparibHoe
TOMMMBO, TONMWBO), U YCTAaHABNUBAET PEHTreHOMNYopPEeCLEHTHbLIN METO onpefeneHnss XMMUYEeCKOro cocTaBa
30Mbl TBEPAOrO MMHEPAnbLHOro TONMMBa.

MNog XMMUYECKMM COCTABOM 30Mbl TBEPAOro MWUHEpanbHOro TONMMBa MOHMMAKOT COAEp)KaHWe B 3oMe
OCHOBHbIX 11 anNeMeHTOB B NMepecyeTe Ha OKCUAbLI: KpeMHWUA, antoMUHNUA, XXenesa, Kanbuusa, Mardus, TUuTaHa,
docdopa, mapraHua, kanus, HaTpusa 1 cepebl.

B HacToslWeM cTaHgapTe B cOCTaBe 30MNbl OMOMHUTENLHO ONpegensitoT ABa MUKPOarieMeHTa B nepe-
cyeTe Ha OKCcUabl — BAPUIA U CTPOHLIUA.

MNpwv onpegeneHnn XMMNUYECKOro CocTaea 305kl apbuTpakHbIMKM ABNSKOTCA MeToAbl XMMUYECKOro aHanum-
3a, ycTaHoBneHHble B FOCT P 59592.

2 HopmaTuBHbIE CCbINKKU

B HacToslleM cTaHgapTe UCMONb30BaHbl HOPMATUBHLIE CChIMKW Ha cnefyrole cTaHaapThl:

FOCT 12.1.004 Cuctema cTaHgapToe besonacHocTu Tpyaa. MNMoxapHas 6ezonacHocTe. Obwume Tpebo-
BaHWUA

FOCT 12.1.005 Cuctema ctaHgapToB 6e3onacHocty Tpyga. Obwme caHMTapHo-rurneHmnyeckue Tpebo-
BaHWsA K BO3Ayxy pabouein 30HbI

FOCT 12.1.019 Cuctema ctaHgapToB besonacHocTH Tpyaa. 3nektpobesonacHocTe. Obuwue Tpebora-
HUS ¥ HOMEHKNaTypa BUAO0B 3aLlUThI

FOCT 12.4.009 Cuctema cTaHgaptoB beaonacHocTu Tpyaa. [NoxapHasa TexHWKa Ans 3alluThl 00bek-
ToB. OCHOBHbIE BUAbI. PasmelyeHue n obcnyxvBaHue

FOCT 12.4.021 Cuctema craHgapTtoB 6esonacHocTv Tpyga. CucTeMbl BeHTUNAUMOHHbIE. O6ume
TpeboBaHus

FOCT 3118 PeakTtuBbl. Kucnota conaHasa. TeXHUYECKME YCIIOBUA

FOCT 3652 PeakTuBbl. Kucnota nuMoHHasa MoHoruapaT v beasogHasa. TexHUYecKne yCcrnoBums

FOCT 6563 Wapenus TexHWyeckue M3 BnaropofHbiX METanmnoe 1 CnnaBoB. TeXHWYecKue ycrnoBus

FOCT 9147 TlNocyna n obopynosaHue nabopaTtopHblie hapdopoBbie. TEXHUYECKUEe YCNOBUA

FOCT 11014 Yrnu Bypble, KAMEHHble, aHTPaLUT WM roptoYmMe CriaHubl. YCKOPEHHbIE METOAbI onpeaene-
HWA BNaru

FOCT 11303 Topd u npoaykThl ero nepepaboTki. MeToa NpUroTOBNEHUS aHaNUTUYECKUX Npob

M3paHue ochbnumnansHoe
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FOCT 11305 Topd u npoaykThl ero nepepabotki. MeToabl onpegeneHns Bnaru

FOCT 11306 Topd u npoaykThl ero nepepaboTkn. MeToabl onpeneneHsa 30NsHOCTH

FOCT 13867 lNpoagykThl xuMudyeckue. O6o3HauYeHe YNCTOThI

FOCT 19908 Twurnu, 4yawn, ctakaHbl, KONbbl, BOPOHKW, NPOBUPKM U HAKOHEYHMKA N3 NPO3padHoro Keap-
uesoro ctekna. OBLne TEXHUYECKMEe YCIOBUSA

FOCT 23083 Kokc KaMeHHOYromnbHbIW, NeKoBLIA U TepMoaHTpauuT. MeToasl oTbopa 1 nogrotoekun npob
Ons1 UCNbITAHWUIA

FOCT 25336 lNocyna u obopynoBaHve nabopaTopHble CTEKMsAHHbIE. TUMbl, OCHOBHbIE MapaMeTpbl 1
pa3mepbl

FOCT 27589 (1ISO 687:2010) Kokc. MeToa onpefeneHus Bnarv B aHanutuyieckon npobe

MOCT 33503 (ISO 11722:2013, ISO 5068-2:2007) Tonnveo TBepAoe MuWHepaneHoe. MeTogkl onpefe-
NeHns Bnarvu B aHanuMTM4yeckon npobe

FOCT 33814 Yrnu n npogykTtel ux nepepabotkn. OT60p Npob co cknaga

MOCT OIML R 76-1 lNocygapcTBeHHas cucTema obecnevyeHuss eQUMHCTBA U3MepeHuid. Beckl HeaBTOoMa-
TUyeckoro aencreusa. Yacte 1. MeTponoruyeckue v TexHudeckne TpebosaHus. MicneiTaHus

FOCT P 8.568 locynapcTBeHHas cucTema obecnedeHns eAMHCTBA M3MepeHuiA. ATTecTauus ucnbiTa-
TenbHoro obopynoeaHusa. OCHOBHbIE MOMNOXEHNS

roCT P 8.691 (Pykoeogcteo MCO 31:2000) lNocygapcTBeHHast cucTeMa obecnevyeHus eauHCTBa
namepeHuin. CtangapTtHele 06pasubl matepuanos (BellecTs). CogepaHue NacnopToB 1 STUKETOK

FOCT P 8.871 locynapcTtBeHHas cuctema obecnedeHnss eguHcTea namepeHnin. CtaHgapTHele obpas-
Ubl Npeanpmnatuii n otpacnein. Obwume TpeboBaHuA

MOCT P 51568 (MCO 3310-1—90) Cuta nabopaTopHble M3 MeTanfM4yecKkold MPOBOSIOYHON CETKN.
TexHu4eckue ycnoeus

FOCT P 52501 (MCO 3696:1987) Boga ona nabopaTopHoOro aHanunaa. TexHW4eckue ycroBus

MOCT P 55661 (MCO 1171:2010) Tonnwmeo TBepAoe MuHepansHoe. OnpegeneHne 30/1bHOCTU

FOCT P 58973 OueHka cooTBeTcTBUA. [1paBuna kK ohopMNeHnto NpoTOKONOB UCTIbITAHWA

FOCT P 59248 Yrnu Bypble, KAMEHHbIE, aHTPaUMWT, rOpYMe cnaHubl U yronsHele BpukeTsl. MeToabl
otbopa 1 noaroToBku nNpob Ana NabopaTopHBIX UCMNBITAHWUA

FOCT P 59592—2021 Tonnueo TBepaoe MUHepanbHoe. MeToabl onpeaeneHnsa XMMUYecKoro coctaBa
300l

FOCT P NCO 13909-1 Yronb kKaMeHHbIN 1 kKokc. MexaHudeckuin otbop npob. YacTs 1. Obuee BBegeHue

FOCT P NCO 13909-5 Yronb kameHHbId 1 Kokc. MexaHudeckuin otbop npob. Yacte 5. Kokc. Otbop
npo6 13 OBUKYLLMXCSA NOTOKOB

MOCT P NCO 18283 Yronb kaMeHHbI 1 KOKC. Py4Hon oTtbop npob

Mpumeyanue— Npu Nonb30BaHMKM HACTOALMM CTAHAAPTOM LIENecooBpasHo NpoBEpUTL AEMCTBUE CCbINOHHBIX
CTaHOapToB B MHOPMaLMOHHOK cucTeMe 0BLLEero Nonb3oBaHnsa — Ha ouuMansHOM caiiTe PefeparnbHOro areHTCTea no
TEXHUYECKOMY PETYNUPOBaHWMI0 U METPOMOMMIA B CETU MIHTEPHET UMK MO eXerogHOMY MH(OPMaLIMOHHOMY ykasaTento «Ha-
LUMOHAmNBHLIE CTaHOAPTLI», KOTOPLIA OMYyGNMKOBaH NO COCTOAHWUIO HA 1 AHBAPA TEKYLLEro roaa, U No BIMyCKaM eXemecsy-
HOro MHPOPMAaLMOHHOTO YKasaTens «HauWoHaneHble CTaHAAPTLI» 3a TeKyLWMIA rog. Ecnu 3ameHeH CCbINOYHbIA cTaHaapT,
Ha KOTOpbIA JaHa HeOaTMpPOBaHHAsA CChINKa, TO PEKOMEHOYETCS MCMONb30BaThk OEUCTBYHOLLYI0 BEPCHUID STOMO cTaHdapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYI BEPCUKD M3MEHEHWIA. ECni 3aMeHeH CChINOYHLIR CTaHOapT, Ha KOTOopbIA AaHa aaTtu-
pOBaHHas CChIMKa, TO PEKOMEHOYETCH UCMOMNb30BaTh BEPCUI0 ATOTO CTAHOAPTa C YKasaHHbIM BhilLe rogoM YTBep:KaeHW s
(NpuHaTUa). Ecnu nocne yTBepKAEHWA HACTOALLEro CTaHAapTa B CCbINOYHBINA CTAHAAPT, Ha KOTOPLI AaHa AaTUpOBaHHas
CCbINKa, BHECEHO M3MeHeHWe, 3aTparMBaloLLee NonoXeHe, Ha KOTOPOE AaHa CChISIKa, TO 3TO NMOMOXEeHWe PeKOMEHOYeTCA
NpUMeHATL 6e3 y4eTa 0aHHOrO M3MEeHeHUsA. ECnn CChINOYHbIA cTaHaapT oTMeHeH 663 3aMeHbl, TO NOMOXEHWE, B KOTOPOM
[AaHa CChINKa Ha Hero, peKOMEeHOYEeTCS NPUMEHATL B YaCTU, He 3aTparvBatoLLen 3Ty CCbINKY.

3 CywHocTb MeToga

3.1 MeToL OCHOBaH Ha aHanuse XapakTepucTUYecKoro CNeKTpa BTOPUYHOTIO cpnyopecu,eHTHoro nany-
YeHnAa aToOMOB 3IeMeHTOB I'Ip06bl 300bl, KOTOprﬁ BO3HMKAeT nog OeNCTBUEM nepBUYHOro peHTreHOBCKOIo
nany4veHus.

Boa6y>meHme dTOMOB 3NNEMEHTOB I'IDOﬁbI. BblAeneHne 13 BCero noToka nany4yeHmna atomoB I'IDO6I:|I Cnek-
TpanbHbIX TUHWUIA, MPUHAATIEXALLMX KaxXgomy K3 onpenendemMblx saJfieMeHToB, 1 UaMepeHne MX MHTEHCUMBHOCTH
NPOUCXOOWUT C NOMOLLLIO pEHTFEHOCbJ'IyODECLI,EHTHOFO CnekTpomeTpa. MHTEHCMBHOCTL XapaKTEpMCTMHBCKOﬁ

2
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nyopecueHLMn onpedenseMblX a1eMeHTOB NepecHuTbiBaloT B eAuHULUbI KOHLEeHTpauui no rpagyMpoBoY-
HbIM YpPaBHEHWSIM, C MCNOMb30BaHWeM NnporpaMmMHoro obecnedYeHms cnekTpomeTpa.

3.2 O30na10T aHanuMaupyemMmyo npoby TBEpAOro MUHepanbHOro TOMMuBa, 3aTeM M3 MONMyYeHHON 30mbl
roTOBAT Npenapart B Buae TabneTku.

3.3 MomewarwT npenapaTt B peHTreHognyopecUeHTHbIM cnekTpomeTp. O6pabaTbiBaloT U3MEPEHHYIO
CMeKTPOMETPOM MHTEHCUMBHOCTL XapakTepuCTMYeCKo (hnyopecLeHLMn onpedensemMbiX 3NeMeHTOB C MCMOorb-
30BaHVeM nporpamMHoro oGecnedeHns No NpeaBapuTenbHO BhIMOMHEHHLIM rpagyMpoBKamM 1M yCcTaHaBnuBawT
MaCCOBYH [0/ OCHOBHbIX U JOMONMHUTENBHBIX 3M1eMeHTOB XMMWYEeCKOro cocTaBa 307bl.

3.4 Mcnonb3yloT npu onpegeneHin BCeX OCHOBHBLIX 3MeMEHTOB WM CTPOHUMS Haubornee WHTEHCUMBHbIE
CreKTpanbHble NUHUKM cepun K, a ana onpedeneHus 6apusi — cnekTpanbHylo nuHmnio K-cepuu (K) unm

o’
L-CelefI (Lu)’ B 3aBUCMMOCTKM OT MOOEINKU UCNONb3yeMOro peHTFEHC)CbJ'IyOpeCLI,EHTHOI'O CrneKkTpomMeTpa.

4 OOwWwwme NonoXxeHus

4.1 TpeboBaHMUA K YCNOBUAM U3MEPEHUN

Mpwn NnpoBegeHUM UCTBITaHUIA TemMnepaTypa 1 BNaXXHOCTb Bo3Ayxa B naGopartopuun, aTMocdepHoe aae-
NeHne, HanpsKeHWe W YacToTa NepemMeHHOro ToKa B CETU aMeKTPoNMTaHMsa OOMKHbLI COOTBETCTBOBATL yKa3aH-
HbIM B MHCTPYKLMSIX MO aKCMiyatauuy Ucnonb3yemoro obopyaoBaHus.

4.2 Tpe6oBaHuA 6e30NacHOCTHU

lMomelleHns, B KOTOPbIX MPOBOAAT NOATOTOBKY Npob 1 UCMbITAHWS, AOMKHbI BbiTh 060PYA0BaHbLI, MOMU-
MO OBbIMHbIX KOMMYHMKaLMIA (BOAOMNPOBOM, 3MeKTPOCeTU, KaHann3aums), MPUTOMHO-BBITSXHOM BEHTUASLMEN
no MOCT 12.4.021, cpenctBamu noxapoTtywenus no FOCT 12.4.009, cpegcTBamn MHOMBWAYaNbHOW 3aLUNTEI
1 OKasaHWa NepBow NomMoLLM cornacHo [1] n cooTBeTcTBOBaThL TpeboraHuam MOCT 12.1.005.

lMpw BoINONHEHUNX UCNbITAHWMIA HeoBxogumo cobnogaTe cnegywwme TpeboBaHua 6e30NacHOCTU:

- UCMONb30BaThL CPenCcTBa UHOVMBUAYANBHON 3alKUThEl (MACKU, PECNNPATOPI, 3aLUUTHEIE OYKK, MEPYATKY)
npu paboTte ¢ BpegHbIMY BELLECTBAMU (YronbHas MNbifb, KUCNOTHI, LLEnoyn);

- cobrogaTk TpeboBaHua BeaonacHocTu Npu paboTe ¢ peakTUBaMU HeoDXoOMMO B COOTBETCTBMM C [1];

- NPOBOAWTL NPUIOTOBNEHNE PeakTUBOB, 030neHne Npod U NpUroTOBNEHKWE NpenapaTos ANa U3MepeHui
B BbITSXKHOM LUKady;

- cobniogaTte NpaBuna noxapHon besonacHocTn no FOCT 12.1.004;

- cobrogate npaBuna anekTpobedonacHocTM npu paboTe ¢ anekTpoobopyooBaHMEM COrMacHo
MOCT 12.1.019;

- Npy NpOBEAEHUU UCMNBITAHWIA HEOBXOAMMO CrefoBaThk YKa3aHWUAM PYKOBOACTB MO 3KCMMyaTaluuy KOH-
KpeTHoro obopynoBaHMs, B TOM YMCIe peHTreHodIyopecLeHTHOro cnekTpomeTpa, a take [1];

- PYKOBOACTBOBATLCA pekoMeHAauuamu [2] npu obpaleHum ¢ 6annoHamMu, HanorHeHHbIMU CXXaTbiM ra-
30M (cm. 6.4).

4.3 TpeboBaHUA K KBanupUKaLnM onepaTopoB

Heobxogumo npoBoguTe oByyYeHue nepcoHana npasunam 6esonacHoi paboTbl, NEPUOAMYECKYHD Mpo-
BEPKY YCBOEHWUS MPUOBPETEHHbIX 3HAHWIA, a Takke MPOBEPKY COBMIOAEHUS 3TUX MPABWI NEPCOHANOM.

BbiNonHeHWe UCMbITAaHWIA OOMKHLI MPOBOAUTE UHXEHEP-XUMUK, TEXHUK UMW NabopaHT, UMELLWe Bbic-
Wee Unu cneumansHoe obpasoBaHue, onblT paboTsl B XMMUYEckoln naGopaTopum, U3yUUBLUME TEXHUYECKYH
OOKYMEeHTauuo Ha npuMeHseMoe obopyaoBaHue.

5 CpepcTtBa U3amMepeHUs, UCNbITaTeNbLHOE U BCcnomoratensHoe obopyaoBaHue

5.1 CnekTpoMeTp peHTreHogNyopecUEeHTHbIN, NO3BONAIOLWMA M3MePATE MHTEHCUBHOCTEL XapaKTepucTu-
YyecKkoW driyopecUeHUUn onpedensemMblx aneMeHToB, obecnednBaLLmin Tpebyemy YyBCTBUTENBHOCTL ANS
Ka[0ro onpenensAemMoro aneMeHTa B COOTBETCTBUN C LensiMu onpeaeneHus.

Ona aHanusa MoryT ObiTb WCMOMNb30BaHbI BOMHOAMNCNEPCUOHHBIE UMK 3HEPTrOAMCMEepPCUOHHBIE peHTre-
HO(MYOPECLEHTHBIE CNEKTPOMETPLI, CHaBKeHHble BaKyyMHOW Kamepoil MMM CMCTEMOM MpOOYBKU M3Mepu-
TENLHOW KaMephbl ra3oM, ykasaHHbIM B MHCTPYKLMK K NpuBopy.
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5.2 TMNeub mydenbHasa unu gpyroe ycTponcTBo ¢ paboyein Temnepatypon He Huxke 1200 °C gns cnnae-
NEeHNs 30kl ¢ OITICOM.

5.3 Turnwn gna nnaBneHus 30r6bl:

- U3 3onoTo-nnatuHosoro cnnaea Mn3n no NOCT 6563;

- rpacputa (Hanpumep, MIMM-6 wnu MIC-7).

[onyckaeTca MCnonb30BaTh APYrMe XMMUYECKU U TEPMUYECKM CTOWKME MaTepuansl, CNocobHble Bblgep-
XKMBaTb yKasaHHble ycrnoBus 6e3 notepu 1 3arpsasHeHns npobbi.

5.4 dopma Oona OTNMBKW NNaBNeHbIX JUCKOB!

- U3 3onoTo-nnatuHosoro cnnaea Mn3n no NOCT 6563;

- rpacouta (Hanpumep, MIM-6 wnu MIMT-7).

[onyckaeTca ucnonb3oBatb QOPMbI A5 OTMMBKK NNaBneHbiX JUCKOB U3 MHbIX MaTepuanos npu ycno-
BWMMW, 4TO MaTtepuan opMbl ByLeT TEPMUYECKM U MEXaHWYEeCKW YCTOMYMB, HE 3arpsisHUT npoby Ha ypoBHe,
BMWAIOLEM Ha pe3ynbTaThl aHanuaa, u obecneymnT nerkoe yganeHuwe gucka na hopmbl.

5.5 Mpecc gnsa marotoBneHus TabneTok, obecneuynBakLlLlnii HeoOXoOMMOe AaBMeHWe AONA Co34aHust
NPOYHON KU OOHOPOAHOW TabneTKu.

5.6 lMNpecc-cbopma ona npeccoBaHWs TabrneTok 13 NOpPOLLKa, NO3BONALLAS CO3AaBaTb rMaakylo, npod-
Hyt0 TabreTky, reoMeTp1M4eckn COOTBETCTBYIOLLYH napaMeTpam npubopa, unn opmMbl N3 KOMMNEKTa PeHTre-
HOhNyOpPEeCLeHTHOrO CNeKTpoMeTpa.

5.7 Me4yb MydencHaa Ana o3oneHus nNpob ¢ 3nNeKTpoHarpeBoM, TEPMOPErynsTopoM U AOCTaTOYHOWN
BEHTUNALMERN B cooTBETCTBUM ¢ TpebosaHuammu FTOCT P 55661. MNeus gomkHa obecneunBats NogbLeM Temne-
patypbl 8o (815 + 10) °C ¢ ycTaHOBNEHHOM CKOPOCTLIO 1 NOAAEPKaHME 3TON TeMNepaTyphkl NpY NpoKanvMBaHUum
30MbHOMO OCTaTKa 40 NOCTOAHHON Macchl.

5.8 Turnwn, NogoyKkM UNKn NOTKM ANA CKUraHWa HABECKW TOMMMBA U3 MPO3paYHOro KBapLeBoro cTekna no
FOCT 19908, dhapdopa no MOCT 9147 unu nnaTtuHbl no FOCT 6563,

5.9 Wkad cyWnUnbHEIA C 3NeKTPOHArpeBoM 1 TEPMOPErynaTopoM, obecnevynBaoLLMi YyCTOMUNBYH TEM-
nepatypy Harpeea B uHTepeane ot 105 °C go 110 °C ¢ ecTecTBEHHOW UMW NPUHYOUTENBHOW BEHTUMNSALMNEN,
obecneunBaroLlell KpaTHOCTE 0OMeHa BO3ayXa A0 NATU 06BEMOB KaMmepbl CYLUUITLHOTO LWKadga B Yac.

5.10 Becbl HeaBTOMaTU4ECKOrO AEACTBUA Knacca To4HocTH | (cneuymansHoro) no FOCT OIML R 76-1 ¢
JeAcTBUTenbHOM LeHon aenerduna 0,1 Mr.

5.11 ObopynoBaHue nabopaTopHoe Ana U3MensYeHusa npob Tonnuea, B T. Y. MEXaHUYEeCKUIA OUCKOBLIN
ncTupaTens, MeXaHUYeCcKUn UCTUpaTens NNaHeTapHOro UNM BUBPALMOHHOIO TUMAa C araToBbIMU, LIMPKOHUE-
BbIMW UNU OPYrMMK paboyMmu opraHamu, Unu CTYNKW C NecTUKOM, U3rOTOBMEHHLIE U3 arata, Mynnuta Unu
kapbuaa Bonbgpama.

[onyckaeTca Ucnonb3oBaTh ANS U3MernbHalLLnX NOBEPXHOCTEN ApYrine MaTepuarnsl, He 3arpsasHsaLme
npoby Ha ypoBHe, KOTOPbIN MOXET NOBMUATL Ha pe3ynbTaThl aHannsa.

5.12 Cwuta nabopartopHbie U3 meTannnyeckoin nposonoyHon cetku no NOCT P 51568 ¢ HOMUHaNbHbLIM
paamepomM sdeek 212 (200) mkm 1 71 (63) MKM.

5.13 O6opynoBaHWe Onsi roMoreHu3aLmMmM obpasuoB (HanpuMMep, MarHMTHasa Mellanka), No3BonsiLLee
co30aBaTh OOHOPOAHYK CMeck U3 Npobbl U CBA3YIOLLErO BellecTBa.

5.14 Okcukatop no MOCT 25336 AnA XpaHeHWsa TUIMen ¢ 3010 WU NPeccoBaHHbIX TabneTok.

5.15 Wunubl TUreneHsble, UMELNe HAKOHEYHUKM U3 NNaTUHbI UMY U3TOTOBIEHHLIE U3 HEPXKABEHLLEN
cTanu unu TuTaHa.

5.16 CrakaH4uMkM Ansa B3BELUMBAHWUS CTEKMsIHHbIE C Kpbllukamu (Brokckl) Hu3kme no NOCT 25336 ans
onpegeneHus Bnaru.

5.17 CekyHoomep unu TaiiMep, NO3BOMAKLMIA NOKa3biBaTb MHTEPBas BPEMEHMW C TOYHOCTBHO A0 1 MUH.

CpencTtea naMepeHuin omMKHb! ObiTh YyTBEPHKOEHHOro TUMa U NoBepeHb! B YCTaHOBMEeHHOM nopsaake [3],
ucneiTatensHoe obopyagoBaHve OOMKHO BbITe atTecToBaHo B cooTeeTcTBum ¢ TOCT P 8.568.

6 PeaktuBbl M1 MaTepuanbl

Mpw npoBedeHUN UCNLITAHWIA CNefyeT UCNOMb30BaTh XMMUYECKME PEaKTUBbI KBANUMUKALUM HE HUXKE
4. 4. a. (obo3HaveHne cteneHn YnuctoTbl no FOCT 13867) n Bogy 2-i ctenenu unctoTel no MOCT P 52501.

6.1 Okcua naHTaHa MNK okcua bapus, cTeneHb YACTOThl He MeHee 99,99 %, NpUMEHSsIIOT B KayecTBe
TSKEenNbIX nornotTuTenen (4o6aBkM K MAaBHAM).

He ponyckaeTcs ncnonb3oBaTh B KAYECTBE NOrMoTUTENS okcua 6apusa npu onpegeneHun okenaa 6apus
B COCTaBe 300bl.

4
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6.2 dniockl 4Na NNaeBneHus 3oMbl (NNaeHKW) — BGopaTbl NUTUA UKW UX cMeck: TeTpabopat nuTus 6esso-
AHbin (LiyB,05), metabopat nutus (LIBO,).

MpumeyaHus

1 Cwmeck peakTvBoB (riroc) Ansa NAaBneHus 3056l MOXHO MPUIOTOBWUTE MyTEM CMEeLLEHWs KOMNOHEHTOB Mo MeTo-
OvKe, NpuHATON B nabopaTtopuu.

2 Cwmecb peakTtmeoB (thnioc) ons nnaeneHuns 3onbl He JOMKHA COAepKaTb aHanM3npyeMbliX aNlieMeHTOB B KoNuye-
cTBe Bonee HWxHero npegena obHapy»eHWA UCMONb3YeMOro peHTreHognyopecLEeHTHOro CNeKTPoOMeTpa, a TaKkke ane-
MEHTOB, BbI3bIBAIOLUMX CNEKTPanbHBIE MOMEXW NPU aHanuse.

6.3 MonucTMpon 3MyMbCUOHHLIR, NONWBUHUMOBLIA CNMPT, UENMNono3a, Kpaxman, 6opHas kucnoTta unm
Apyroe CBA3yllee BELeCTBO, PEKOMEHO0BaHHOE B 3KCMMyaTaLWOHHOW AOKYMEHTaLUMW Ha WCMOMb3yeMbli
PEHTreHOMNYOPECUEHTHBIA CNEeKTPOMETP, ANS NonyYeHuss OAHOPOAHOM, MPOYHOM M rNadKoi TabneTku.

M pummevYyaHune — CBHSyI'OLLlMe BeLleCTBa He OOJMKHbI CogepXaTb onpegendemMbiX anemMeHTOB B KOnnyectee 6o-
nee HWKHero npegena 06Hapy>|<eHv1ﬂ ncnonb3yemoro pBHTFEHOCbJ'IyDDECLI,eHTHOFD CMNeKTpoMeTpa, a Takxe 3NemMeHTOB,
Bbl3bIBAWLWMX CNeKTpanbHbIE NOMEXKM NMPKW aHanuse.

6.4 asbl kBanuuKauum He Hwke Y. 4. a. (cm. FOCT 13867), Heobxoavmble ang paboTbl peHTreHo-
bnyopecLeHTHOro aHanvM3aTopa, B COOTBETCTBUM C 3KCMNyaTalMOHHON LOKYMEHTAUNEeR Ha KOHKPETHbIA Tun
peHTreHo(TyOpeCLEHTHOIO aHanusaTtopa.

6.5 Kucnota numonHasn no MOCT 3652.

6.6 Kucnota consiHasa no MOCT 3118.

6.7 CrtaHpapTHble obpasubl (CO), yTREpPKOEHHBIE B YCTAHOBMNEHHOM NOpPSAAKE, B KAYECTBE aTTeCTOBaH-
HbIX XapaKTePUCTUK KOTOPbIX yKasaH XMMUYECKWUIA COCTaB 30S1bl TBEPAbIX MUHEeparbHbIiX TOMNIUMB UK CUITMKaT-
HbIX FTOPHbIX NOPOA.

B kauectBe CO npumensior CO, MCO, CO KOOMET, umewuwme OenCTByHLIWE nacnopta Mo
FOCT P 8.691. [lonyckaeTcs ucnonb3oBaTth CTaHAapTHble ob6pa3usl npegnpusatua (COMM) n oTpacneBble cTaH-
OapTHele obpasubl (OCO), nmetowme conpoBogUTENbHbIE AOKYMEHThI B cooTBeTcTBUMM ¢ TOCT P 8.871.

I punmevyaHune — ﬂ,OI'IyCKaETCﬂ NPUMEHATL peaKTuBbI, B T. 4. YNCNEe UMNOPTHbIE, TEXHUYECKNE XapakKTepUCTUKA
KOTOPbLIX HE XYXe YKa3aHHbIX B pasgene 6.

7 OT60p M noaroToBKa NPob TBEPAOro MMHEepParnbLHOro TonnuBea

OT1bop npo6 TBEpAOro MWHEpPAnNbLHOrO TOMMMBA W MPUrOTOBIMEHWE aHanuMTUYeckux npob ocyllecT-
BnsoT B cootBeTcTBUM ¢ TOCT 11303, TOCT 23083, NIOCT 33814, TOCT P 59248, TOCT P MCO 13909-1,
FOCT P CO 13909-5 nnun NOCT P NCO 18283. AHanuTudeckyto npoby cneayeT M3Menb4yMTb 00 NMPOXOXK-
AeHva ee yepes cuto (cMm. 5.12) ¢ paamepom oTBepcTuid 212 MKM (QonycKaeTca MCnonb3oBaTtb npoby, npo-
XO4sALLY0 Yepes cuTo ¢ paamepoM oTBepcTuid 200 MKM) M JOBECTM [0 BO3OYLUHO-CYXOro COCTOSHMSA, ONS
4Yero ee packnagbiBatoT TOHKUM CroeM W BbiAePXXUBAaIOT Ha BO3AyXe NPW KOMHATHOW TeMnepaType B Te4eHue
MWHUMAanbHOrO BPEMEHU, HeoBXoaUMOro Anst AOCTUKEHUA paBHOBECWMSA MeXAy BNaXKHOCTbI TOMMWMBA U aT-
Mocchepoi nabopatopuu.

JonyckaeTtca npoBoguTb oTO6op M NoAroToBkKy Npob oTxonoB Oobbium M oboralleHus yrremn, a Takke
TBEPLbIX OCTATKOB CXUIraHWA U MaTepuanos Ha MX OCHOBe Mo [4] UNW B COOTBETCTBUM C MHbIMUW JOKYMEHTamu,
OeVCTBYHOLWMMKM Ha NpednpuaTui. AHanuTudeckyo npoby Tawke cnegyeT M3MensYMTb OO pasMepa MeHee
212 (200) MKM 1 OBECTM OO BO34YLIHO-CYXOr0 COCTOSIHUS.

[o Hauyana ucnbITaHUA M3MENBYEHHY0 BO3OYLIHO-CyXyto Npoby Tonnuea TwaTenbHO NepeMeLlBaT He
MeHee 1 MWH, NpeanoYTMTENLHO MexaHuveckum cnocobom. Maccy HaBeCoK, NOArOTOBMNEHHEIX A118 030/1EHNS,
3anucblBatoT ¢ ToYHOCThIO 0 0,1 mr (cm. 5.10). OgHoBpeMeHHO ¢ HaBeckoi Npobbl A4Nns 030MneHusa oTbupatoT
B Orokchl (cM. 5.16) HaBecky npobbl ANA ONpefeneHnsa B HEell COOAEpKaHWs Bnarv aHanutudeckon npobbl no
[OCT 11014, TOCT 11305, TOCT 27589 unn NOCT 33503 1 3onbHocTy no MOCT 11306 wnu TOCT P 55661.

OnpegeneHne cogepxaHusa Bnarv B npobax oTxonoB 4o0bl4m 1 oboralleHus yrnei, B TBepAbIX ocTaTkax
CXUraHus yrnei, a Taike B Matepuanax Ha ux OCHOBe, BKIlo4asa 30My yHoca, NPpOBOASAT BbICYLWMBAHWEM Ha-
Becku npobsl macco 1 r B cywmnsHoM wkady (cm. 5.9) B Bo3aywHoW cpeae npu temnepartype ot 105 °C go
110 °C po nocTOsAHHOM Macchl.

3a oKOH4YaTenbHbIN pesynsTaT NPYHMMAalT cpedHee apupMeTWYecKoe 3HadeHue pesynbTaToB ABYX
napannensHblX onpeaeneHyuin Bnarv, ecnu abconTHOE pacxoxaoeHne mexay Humu He npeebiwaet 0,2 %.

5
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Maccosyto 0omto Bnaru B npobe paccHnThIBaOT MO NoTepe MacChl HABECKM NMPY ee BbICYLIUBaHKMMW U BbIpaXatoT
B MPOLIEHTaX MO OTHOLLUEHWIO K Macce HaBeCKM.

HonyckaeTcs NpoBoAWUTL NOATOTOBKY Mpob OTX0AOB A06bluM 1M oBoralleHns yrnen, a Takke TBEpPAbIX
OCTATKOB CXWIaHus yrrner 1 MaTepuanoB Ha UX OCHOBE, BKNOYAsA 300y yHOCa, B COOTBETCTBMM C MHLIMK J0O-
KyMeHTaMu, OeVCTBYIOLWMMIU Ha NpeanpusiTum,

8 O3oneHue npobkI

3ony mony4alwT W3 NpeacTaBUTENbHOMW, TWaTenbHO NepeMellaHHon aHanuTuyYeckon npobbl TonNnvea,
MPWroTOBINEHHOM B COOTBETCTBUW C pasgenom 7. Heobxogumoe KonvyecTBo Npobbl NOMeLLalT POBHLIM CHo-
€M B NpeaBapuTENbHO NMpoKaneHHbIn Turens u3 dapdopa, kBapua unu nnatuHbl (cMm. 5.8). TonwmHa cnos
TOMMMBa He O0MMKHAa npeBbilath 6 M.

lMomewlawT TUrenbL ¢ HABECKOW TOMNMBa B MydernbHyk nedb (CM. 5.7) MpyM KOMHaTHOW TeMnepaType.
PaBHOoMepHO B TeueHue 60 MWMH HarpeBaoT MydernbHy0 nevb 4o Temnepatypbl 500 °C. BeigepxuBatot HaBe-
CKM Npu 3TOW Temnepatype B TedeHve 30 MyH. HaBecku Dypbix yrmen v NUrHMTOB BhiAepxuBatoT npu 500 °C
B TedeHune 60 muH. NpogomkatoT Harpes mydensHoi nedn oo (815 + 10) °C. MNpokanveakoT 30My Npu Temne-
patype (815 = 10) °C B TeyeHune 60 MWH, BbIHUMAKT U3 MyenbHON Nevn, OXNaxaarT B akcukaTope (cM. 5.14)
[0 KOMHaTHOW TemnepaTtypbl, B3BELUMBAKOT W 3anuckiBaOT Maccy ¢ TodHocTeio o 0,1 mr, nocne vero cHoBa
noMeLLarT B MydernbHyo nedb. KOHTpONbHbIE NpoKanvMsaHMa NpoBogAaT B TedeHne 30—60 MuH ¢ nocneay-
oMM B3BellnBaHWeM. MOBTOPSAOT Npouenypy 40 JOCTUXEHWUS MOCTOSHHOW Macchl. [NpokanuBaHWe cunTaoT
OKOH4YEHHBLIM, a8 Maccy Npobkl NMOCTOSIHHOM, eCNK NOTEPST MacChl 30Mbl MEXAY ABYMS KOHTPONbHBLIMU NPOKanu-
BaHWSIMU He NMpeBbIWaeT 1 Mr.

M pummedYyaHune — Ecnn NPy KOHTPONBEHOM MpOKanmMeaHWMK Macca 305kl YBENMUYUBAETCA BCNEACTBUE nepexona
3aKMCHbIX C*)OpM Xenesa B OKUCHbIe, NpoKanuBaHWe npekpawakT 1 3a OKOHYaTerbHbIA ero pe3ynbraTt NpMHUMarT Hau-
MEHbLUYH MaccCy 30Ibl.

lMocne gocTuKeHWA NOCTOAHHON Macchl OXNaXAaroT 30Ny B 3KcUkatope 1 pactuparT (cM. 5.11) go npo-
XOXOEeHUA Yyepes cuTo ¢ paamepom oteepctuid 71 (63) mkm (cMm. 5.12). [oBTOpHO NpoKkanuearoT 301y Npu TeM-
nepartype (815 + 10) °C B TeyeHue 1 4, oxnaxgaroT u oTOMPAKOT HABECKW ANA aHanu3a B TEYeHWe KOPOTKOro
npoMexyTka BpemeHW. Bpemsa 3aMepsitoT cekyHgoMepoM unv TaiMmepom (cMm. 5.17).

Bs3selwumBatoT TMIMK ¢ Npoboii 40 1 Nocrne 03051eHNnst AN onpegeneHns NoTepu Macchl. [JaHHy BENMMYKHY
MCMOnb3yHT NS NepecyeTa pesynsLTatoB aHanv3a Ha ucxogHoe coctosHue npobel no FOCT P 59592—2021
(myHkT 4.11).

MoarotoBneHHy Npoby 30nbl Nepen B3ATUEM HABECOK TLATENBHO NEPEMELLNBAIOT.

Ecnv HeoOXogMMO XpaHWTb 301y B TeYeHWe HEKOTOPOro BpeMeHW, TO Cyxyl 30y MoMeLlalT B
akcukatop (cMm. 5.14). Ecnv 30ny XpaHAaT BHE 3KCUKaTopa, CyLLecTBYeT BEPOATHOCTb MOMMOLLEeHUs 305101 Bna-
rmn CO,. B atom cnyyae nepen oT6OPOM HaBeckU AN aHanusa 30y BHOBb NPOKANMBAaoT Npu Temneparype
(815 + 10) °C oo NnocTOAHHON Macchl.

9 MpuroTtoBneHwe npenapara Ansl aHanusa

CyLLI,E.‘CTByET HECKOITbEKO BO3MOXHbIX BMOOB NMpenapatoB, NoAroToBNeHHbIX OnA onpegeneHnsa xmmuye-
CKOro coCtaBa 30J51bl METO40OM DEHTFEHOCbJ'IyOpeCLI,eHTHDI;'I CMeKTpoOMeTpUun: nraeneHbin (CTEKHOBM,D,HbIVI)):lMCK,
TabneTka 13 NNaBneHoro AOWCKa U npeccoBaHHas Taﬁ]’leTKa, KaXabliA U3 KOTOpPbIX ABNAETCA CaMOCTOATENTbHbIM
3NEeMEeHTOM U BbI6MpaETCﬂ B 3@aBUMCUMOCTHK OT 3aaun aHanumaa.

9.1 MNMpuroToBneHne cMmecu AnNA NNaBneHus

9.1.1 HaBecky 30nbl, NONy4YeHHyK NO pasgeny 8, noMeLwarT B TUrens Ans nnaenenusa (cm. 5.3), go-
BaBnswT nnaeHu (cm. 6.2) B cnegyolemM cooTHoweHun: Ha 1 1 3onbl oT 2 go 10 r nnaeHs. Pa3basnsatoT cmech
TsKenbIM nornotuTenem (cMm. 6.1) B KonvvecTBe, paBHOM HaBecke NMpobbl, M TWaTensHO NepemelumBatoT. MNo-
BEPX CMECU AOMNOMHWTENBHO HAckiNakT HeDOoNbLYH NOPUMKD MMaBHA Taknum obpasom, 4Tobbl ¢ ee NOMOLLbK
nepeHecTn NPUAUALLIME YacTULbl 30ITbl CO CTEHOK TUIMSA B 00LLYK CMecCh.

MpuMeyaHue— PacyeT konnyecTsa Npobbl 1 NNaBHA NPOBOAAT UCXOASA M3 HEOBXOAWMOCTM NONyYeHUs aucka
unu TabneTkuy, TONWMHA U pa3Mep KOTOPOW YAOBINETBOPSIOT KOHKPETHOMY NpuUGopy.

6
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9.1.2 MNnaBHu (cM. 6.2) IMIPOCKOMMYHbI U HEYCTONYMBLI MPW HArpeBaHWuW, BCNeacTBUe Yero TepsarT Mac-
Cy NpW NNaBneHnn. 3T0 MOXKET NPMBECTU K NOrPELLHOCTM Pe3ynbTaToB aHanu3a. Bo3amMoxHbI Tpu anstepHaTUB-
HbIX cnocoba onpeneneHnsa NOTEPU Macckl NNaBHER NpPU NNaBneHnn.

Mepebi cnocob. MnaeHu (cMm. 6.2) UennkomM u3ernekawT 13 DaHku, B KOTOPOW MX XpaHsT, NEPEHOCAT B
€MKOCTb A5 NfasneHus, pacniaensatT, OXNaxgaT, CHOBA M3Menb4atT U XpaHAT B SKCUKaTOpE.

Bropoi cnocob. W3 kaxpgon BGaHkv ¢ nnaBHAmU (cMm. 6.2) oTGMparT HaBecKy W onpenensnT noTepu
Macchl NpW NNAaBMeHWW KaXOOW HaBeckW. 3Ty BENUYMHY YYMTLIBAKOT MPW NPUrOTOBMEHWM NpenapaTtoB Ans
aHanuaa ¢ NnaBHEM N3 JaHHOW BaHKK.

TpeTtuin cnocob. MNpu NpUroToBNeHWM NpenapaToB s aHanM3a CMecb, COCTOALLYK M3 HAaBeCOoK 305bl,
nnaBHsa U Tsbkenoro nornotutens (cm. 6.1), ecnu ero NpMMeHSOT, B3BELLUBAKOT 40 U nocne nnaeneHus. No-
Tepio Macchl NPy NNaefneHUM paccyMThIBaOT AN Kax0M CMecu MHAUMBNAYANbLHO U TakKe YYUTHIBAIOT.

MpuMeHeHWe Tskenbix nornotuTenen (cM. 6.1) No3sonaeT roTOBUTL NpenapaTtsl Heobxo4MMOWN TOMNLLK-
Hbl. Micnonb3oBaHue TsHKenbiX NOrNoTUTENen No3BoNAeT U3MeHATL pa3baBneHne CMecH B LENsX YMEHbLUEHUSA
mMatpuyHoro adpbekta. OgHako TsXKenble NornoTUTENU MeLarT OnpedeneHno HEKOTOPbIX MUKPO3NEMEHTOB
N HE peKOMeHOYHTCs rnpu paboTe Ha 3HeproAnCNepCcUoOHHOM PeHTreHonyopecLeHTHOM CNEKTPOMETPe.

9.2 MnaBneHWe cMmecH 30Nbl U NNaBHeW

MomeLLatoT TUrenb CO CMeChHo 30Mbl U NMaBHsA B MydenbHyK neds (CM. 5.2) unu B Apyroe Harpeearenb-
Hoe oBopyaoBaHue, NpegHasHadYeHHoe Ana NnaeneHus npod, U BelgepKKuBaT nNpu Temnepatype 1000 °C—
1200 °C He MeHee 1 4 [0 Nony4YeHus OOHOPOAHOTO pacnnasa. 3aTeM U3BMNeKalT TUrenb U3 NeYn ¢ NOMOLLbI
Wwunuoe (cM. 5.15) u ocTopoxkHo BpawaT ans obecnevyeHUs oAHOPOAHOCTH pacnnaea U yaaneHus nysbipb-
KOB BO34yXa.

9.3 MpuroToBneHue NnNaBneHoro (CTEKNOBUAHOTO) AWCKA

OWCKM MOXKHO NPUrOTOBWTL METOAOM NMWThSA WMWK 3akanku nog aasneHvem nnyHxepa. O6a metoga no-
3BOMAT NOMNY4YNTb CTEKNOBWAHLIE AUCKM HaAMeXallero KkadecTtsa. Ecnn ncnonbayoT NWTbe, CMECh 30Mbl 1
NnaBHSA pacnnaBnAlT B TUIMe, a 3aTeM NepenqBatoT B OTAENbHYH OPMY; Cri UCNOMb3yT TUrenb CooT-
BETCTBYIOLLEN (DOPMbI, MOXXHO NMPOBECTW NMaBNeHNe U AaTbk OCThITh CTEKNOBMOHON Macce B TOM Xe TUITIE.

B nepeom MeTone pabodyei CTOPOHOM AMcKa ABNAETCA CTOPOHA, HEe KOHTaKTUpOoBaBLas ¢ AHOM hopMbl.
[na nerkoro U3BnevYeHns Qucka 4HO OPMbl PEryrsipHO MOMMpYyIoT.

Bo BTOpoM MeToge rnybuHa hopMbl 4 OTAIMBKM OOMKHA MMaBHO YBEMMYMBATLCS K LEeHTpY. Pabouei
MOBEPXHOCTbLIO OMCKA B 3TOM Cry4yae sIBNAETCH NOBEePXHOCTb, KOTOpas KOHTAKTUPOBana C MiyHXKepoM.

CKOpOCTb OXNaXOeHUsi npenapara B BUAe OUCKE, C OOHOW CTOPOHbI, AOMKHA BbiTh 4OCTATOYHO BOMb-
oM, Y4ToBbI NPEgOTBPaTUTL KPUCTaNNM3aUmnio, a ¢ APYroil — oHa He OO0MKHa Bbi3biBaTh BHYTPW npenapara
NOKanbHbLIX HANPSXKEHWIA, KOTOpble MOTYT NPUBECTM K paspylueHuio Aucka. [JedekTHble AWCKM (codepxalune
TpeLuHbI, CKOMbl Ha 0BnyyaeMoi NoBEepXHOCTH, ra30Bbie Ny3bipbKKW, 30HbI KpUCTaNIMaaumMm) npu Heobxoau-
MOCTW MOBTOPHO PacnnasnsaT U TOTOBST U3 HAX HOBble OWCKW, YTO He BriedeT 3a cobor noTepu npeuusnoH-
HOCTW pesynbTaToB aHanumaa.

MpumeyaHue— BousbexaHue 3arpasHeHna Npobbl, KOTOPOE MOXET NPUBECTM K YXYALIEHWIO MPEeLWN3UOHHOCTH
pe3ynsTaToB UCTLITAHWUIA, NOCNE KaXOoro NCNoMb30BaHUA TUIMA €ro oYMLAKoT. [INs aTOro NpUMEHSIoT:

- pacTBOp NMMOHHOW KucnoTel (cM. 6.5) ¢ maccoson gonen 20 %;

- pacTBOp consiHoW KMcroThl (cM. 6.6) c obbemHoin gonent 10 %—50 %;

- pacnnaereHve B TUIME HEKOTOPOTO KOMMYecTBa nnaBHA (CM. 6.2) U oYMLLIEHME BHYTPEHHEN NMOBEPXHOCTU TUMMS
pacnnaeneHHON Maccoi ¢ MOMOLLLK BpalLaTenbHbIX ABUKEHWIA TUINA, NOCMNE YEro pacnnas yaanstor.

9.4 MpurotoBrneHue TabneTku U3 NNaBMeHOro gMcka

[uck, NnpuroToBNeHHbIN No 9.3, N3aMenb4aT B TOHKMA NOPOLLOK. YeM MeHbLUe 1 ogHopoaHee OyneT pas-
Mep YacTuy npobbl, Tem Bonee ogHopogHOW OygeT cnpeccoBaHHas M3 Nopollka TabrneTka, YTo ABMSETCS BaX-
HbIM YCNOBMEM ANS peHTreHonyopecUeHTHOro aHanusa. Nony4YyeHHbIn NopoLLOoK 3ackinatoT B Npecc-hopmy
(cm. 5.6) n npeccytoT ¢ Ucnons3oBaHWeM npecca (cMm. 5.5) nog oaBneHUeM, NO3BONSHOLWMM MONYYNThL POBHYIO
1 rmagkyto Tabnetky ¢ noMoubio unu 6e3 NomoLLK cBAzyoLero BewecTsa (cM. 6.3).
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9.5 anFOTOBHEHHB TabneTkn U3 30nbl CO CBA3yHWOWWUM BeleCTBOM MeTOOO0M NpeccoBaHUA

9.5.1 MpuroTtoBneHune TabneTKN ¢ NOANOXKON U3 CBA3YIOLLErO BewecTsa

3TOT MEeTO[, kaK NPaBuIio, UCMOMb3YIOT NPW HEBO3MOXHOCTW NMPUIOTOBNEHWA TabneTkn ToNbKO N3 CMEeCcH
300bl CO CBA3YHLLWM BELLECTBOM WM3-32 HeAOCTATOMHON Macckl MOCTYNUBLUEN Npobbl, COM3MEepPUMOin C MacCcom
HaBecku, HeoDXoAWMOW ANs AaHHOro aHanuaa.

Ha gHo npecc-chopmbl (cM. 5.6) HackinawT 307y, NOATOTOBMAEHHYIO NO pasgeny 8, TOHKMM, POBHbIM CIO-
eM. CBepxy HacbinatoT cBasylollee BewecTBo (cMm. 6.3). Maccy 3onbl 1 cBsiylolero BelwecTBa noabvpatoTt
3KCNepuMeHTanbHO B 3aBUCMMOCTH OT ocobeHHocTen npubopa.

YcTaHaenueawT npecc-gopmMy B npecc (cM. 5.5) 1 npeccyoT nog Harpy3kow ¢ yCUIIMEM U BbIOEPXKKOW,
nogodpaHHbIMY 3KCMepPUMEeHTanbHO K HeM3MeHHbIMK AN Bcex Npob AaHHOro matepuana. 3atem M3BnekawT
TabneTtky ua npecc-popmsli.

9.5.2 MNMpurotoBneHWe TabneTkn M3 CMEcH 30MNbl CO CBA3YOLUM BeLleCTBOM

HaBecky 30nbl, NoAroTOBNEHHYIO NO pasgeny 8, nepemMeLllnBaloT BMECTE CO CBA3YWOLUM BELLECTBOM
cm. (6.3) npu nomowm obopyaoBaHMsa Ans roMmoreHnsaumm obpasuos (cM. 5.13). TouHyto maccy npobbl 1 ces-
3YyIOLLEro BelecTsa onpeaensioT B3gewBaHuemM. Maccy 305kl U CBA3YIOLWEro BelecTBa, a Takke Bpems ne-
peMeLllnBaHus NoadbuparT aKCneprMeHTanbHO.

BuicbinaoT cMeck B npecc-popmMy (cM. 5.6) 1 npeccyoT ¢ nomollksko npecca (cMm. 5.5) noa Harpyakow c
YCUMMEM W BbIOEPXKKOW, NOAO0BPaHHBIMW SKCNEPUMEHTANBHO U HEM3MEHHbBIMK NS Bcex Npob fgaHHOro mate-
puana. 3atem u3BnekawT TabneTky U3 npecc-hopMbl.

9.6 Obwue TpeboBaHUA K NPUIrOTOBINEHMIO Npenapara

KauecTBO Nony4YeHHbIX pesynsTaToB UCMLITAHUIA B 3HAYMTENbHOM CTEMEHU 3aBMCUT Kak OT KauyecTsa nogd-
rOTOBKM MpenapaToB, Tak M OT Ka4yecTBa U3MepeHuid Ha cnekTpomeTpe.

HeszaBucumo ot crnocoba NpUroToBneHns npenapara Ans aHanusa, HasblBaeMoro Takke 1anydaTenem,
OH [OMKeH yOoBMNeTBOPsTL CNeayLWnm TpeGoBaHusaM:

- BOCMPOM3BOANTL COOTHOLIEHWE COAEPXKaHWI ONpedensieMbiX 3NeMeHTOB B aHan1anpyemMoii npobe;

- BbITb OQHOPOOHBIM;

- UMETb TOMWKHY, Gonblyo Yem rmyBrHa BbIXO4a XapakTepUCTUYECKOro W3Mny4YyeHUs onpeaensembix
31EMEHTOB;

- UMeTb Be3gedekTHY pabodylo NOBEPXHOCTb.

Paboyasi NOBEpXHOCTb Many4yaTens AormkHa GbiTb MOCKOA, OOHOPOAHOW, rMagkoi 1 yucton. C yxyaue-
HWEM MEepPeYMCIEHHbIX CBOMCTB MOBEPXHOCTM TOMHOGTL M3MEPEHUI yxyawaertca. Many4artenu, npuroTosneH-
Hble OAns paGoThl, OO M3MEPEHWUI XpaHAT B 3KCMKaTope.

10 NMoAaroToBKa K UCNbITAaHUAM

10.1 MNMopgroTtoBKa peHTreHonyopecLUeHTHOro cnekTpomMeTpa

PeHTreHochnyopecUeHTHbIA cnekTpoMeTp (cM. 5.1) roToBAT k paboTe B COOTBETCTBUM C MHCTPYKLMER MO
akcnnyaTtauun npubopa.

10.2 N'papynpoBka peHTreHotrnyopecLeHTHOro cnekTpomerpa

Fpa,qympoaky DEHTI'EHOCbJ'IyODECLIEHTHOI'O CNeKTpoMeTpa BbINONHAKT C NOMOLbLIK npenapaTtoe, NpuUro-
TOBJIEHHbLIX N3 CTAaHAAPTHbIX 06D83LI,OB COCTaBa 30J1bl UJTTU CUNMMKATHbLIX TOPHLIX Nopoa (CM. 6.7).

CTEH,EI,EDTHI::EE 06p83LI,I::[ OOMKHbI BbITh BNM3KMMK NO COCTaBy K aHanmanpyembiMm I'IDOGEM. an 3TOM
Auvana3oH co,qepmanﬁl ANEMEHTOB B MCNOJIb3yeMOM KOMMNNEKTE CTaHOapTHbIX 06pa3U,OB AOIKEH LUEerTMKoOmM
nepexkpbiBaTh npegnonaraemMyto obnacTb KOHUEHTpauum arnemMeHTa B aHanM3npyemblx npoﬁax.

,ﬂOl’IyCKaETCH rOTOBWTL Npenapartbl N3 CMeCK Pa3finyHbIX CTaHOaPTHbIX oGpasu,coB.

MpumeyaHue— [JonyckaeTcs NPOBOAUTL rpayUpOBKY PEHTreHoMNyopecLeHTHOro CNekTPOMETPA Kak Mo KOH-
LeHTpaLUMsaM caMUx aNeMeHTOB, Tak 1 B NepecyeTe Ha MX OKCWAbI, B 3aBUCMMOCTM OT BO3MOXHOCTeN nprbopa.

10.3 MoproTtoBKa NpenapaToB U3 CTaHOAPTHLIX o6pa3uoB

Cnocobbl NpuroToBneHUsa npenapaTtoB M3 cTaHaapTHbIX obpa3uos (cM. 6.7) U U3 nccrnegyembix npob
OOMKHbI BbITh OAMHAKOBLIMU (COOTHOLLIEHUE Macc Npobbl U NNaBHA, METOAMKa MPUrOTOBMEHUs AMcka, cTe-
NeHb UZMENBYEHWs, pacnpeaeneHue no paamepam yacTtul, cnocob npeccosaHus TabrneTok u ap.).

Oaxe npu HeBoMbLWKMX M3MEHEHUAX NpoUenypbl HE06X0AMMO 3aHOBO FOTOBMTL NpPenaparsl Ans aHanuaa
BCEX CTaHO4apTHbIX 0OPa3sLIOB C yHETOM 3TUX M3MEHEHUNA.
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I'Iepwop,mqecm B COOTBETCTBMKW C peKoOMeHOdauunAaMKU PYyKOBOLACTBA MO 3KCnnyaTtaunun Ha CNeKkTpomMmeTp
HE‘OGXO,D,I/IMO npoBOOUTL HOBYIO rpaynpoBKY anlGopa. HOByI-O rpagyyvpoBKy NpOBOAAT TakXe nocne anntenb-
HOro nepepbiBa B paGOTe, nocrie peMoHTa 060py,EI,OBaHVI9 UMK OTOENbHBIX ero YacTten, CNocobHbIX NOBMUATL
Ha pe3ynbraTbl MamepeHmﬁ, nnn npmn ncnone3oBaHK HOBOW napTum XoTa Obl OOHOIo U3 peakTnBOB, NPUMEHSA-
EMbIX OnA NMpUroToBNeHuA npenapartos.

11 MNMpoBeneHune namepeHnn u obpaboTka pe3ynLTaToB U3MEPEHUN

11.1 MNomewwatoT npenapat (M3ny4aTens) B kamepy npubopa ans obnyyenua. MNpu 3TOM cneayeT us-
Deratb NPMKOCHOBEHWIA K MOBEPXHOCTM MpenapaTta KM Mobbix Apyrux ero 3arpasHeHuid. ObnyyaoT npenapar u
PErMCTPUPYIOT CNEKTP, Kak yKaszaHo B MHCTPYKLMK Mo 3kcnnyatauuu npubopa.

11.2 Mocne rpagyvpoBky npubopa NpoBOASAT aHanwua npenapara, NPUroTOBNEHHONO W3 CTaHZ4apTHOro
obpasua, kak obpasiua HensBecTHOro cocTasa. Pe3ynbsrathl NpU3HAT yOOBNETBOPUTENbHBLIMUK, ECNN PE3YIb-
TaT aHanu3a npenapaTa U3 cTaHdapTHoro obpasua COOTBETCTBYET 3HAYEHMIO, YKa3aHHOMY B MacnopTe Ha
3TOT npenapaTt B npegenax AOMycTUMOW owunbku onpegenenvs. MNpu HeygoOBNETBOPUTENbHOM pesynkrare
ycTaHaenuBawT NPUYNHY HECOOTBETCTBMSA, CBA3aHHYI0 ¢ pabotoi npubopa unu gpyrore nabopaTtopHoro o6o-
pyLooBaHus (BecoB, TEMMEpPaTYPHOro pexmMma MydgensHon Neyn u T. N.), U nocrne ycTpaHeHusa cbos B pabote
obopynoBaHMa NOBTOPAKT KanUMBPOBKY M MCNbITAHMA A0 NONYYEHUSA YAOBNETBOPUTENbHbBIX Pe3ynbTaToB.

11.3 W3 kaxgow npobbl 30Mbl rOTOBAT HE MeHee ABYX NpenapaTtoe AN aHanvsa. MiamepeHne MHTEHCUB-
HOCTUW U3NYy4YeHWA KaxJoro npenapaTa NoBTOPSAT ABaXAbl, NPX 3TOM OIS NOBTOPHOrO U3MEPEHUNA npenapar
nomellatT B npubop 3aHoeo. [Npu paboTe B cTauMoHapHOM NOMeLLleHUM nabopaTopuM gONycKaeTcs NPoBo-
OUTb OHO U3MepeHue, ecnu NPeLnu3uoHHOCTL NoNy4YaeMbiX pe3ynsTaToB COOTBETCTBYET TpeboBaHusIM Ha-
CTOSILLLero ctaHgapTa.

11.4 PesynsTraTom aHanuia ABNSETCA MaccoBas A0MS OnpefenseMoro oKkCuaa afnemMeHTa B NpoLueHTax.

PesynbraTt aHanvsa MOXeT ObiTb paccyMTaH C MOMOLLLI0 XapakTepPUCTUK, MOMYHYEHHbIX OMNbITHBIM MyTeM,
MM C UCNOMb30BaHWEM YpaBHEHUI NUHEWHON perpeccuu.

CoBpeMeHHblE PEHTIeHOMITYOPECUEHTHbIE CNEKTPOMETPBI OCHALLEHbl MpOorpamMmmHbiM obecneveHuem
ansa 06paboTKu pe3yneTaToB M3MepeHui, y4eTa MaTpyyHblX 3peKkToB, BHECEHUS NOMPaBOK HA MepPTBOE Bpe-
MSi U B3aUMHOE BINUSIHWE 3neMeHToB. [Nepruognyeckn HeobxoQMMo NpoBepPAThL NPaBUNbLHOCTE paboTel Npubo-
pa no craHgapTHbIM obpasuam, MMEKLLMM CoCcTaB, Bnn3knii coctaBy aHanuM3npyemMbix npob.

12 MNpeun3noHHOCTb

12.1 O6WwKMe nonoXxeHus

PeHTreHodhnyopecUeHTHble CneKTpoMeTpbl 0bnaaalT pasrnuyHOR YyBCTBUTENBHOCTLID M TOYHOCTLIO,
noatomy kaxpgas nabopaTopusi 4OMKHA CaMOCTOATEeNLHO NPoBOANTL paboTy No onpeaeneHuto MeTponori-
YECKMX XapaKTepUCTMK MeTOOAUKM U3MEepPEeHUs, UCXOOS U3 TEXHUYECKMX BO3MOXHOCTEH UCMonk3yeMoin anna-
paTypbl.

[aHHble No NpeLn3MoHHOCTH pe3ynbTaToB, NonyYeHHbIe B Kaxaon nabopaTopun, JOMKHbI ObITh He XyXe
npencTaBneHHbIX B npunoxerdun A (Tabnuua A.1).

12.2 CuctemaTu4eckas NorpewHOCTL MeToga

PeHTFeHOCbJ'IyOpeCLI,eHTHbIFI aHalnum3 ABNAeTCcA KOCBEHHbIM METOOOM, T. €. METOOOM, TDe6ymLuMM rpa-
OYWPOBKN. To4HOCTE 3TOr0 MeTo4a 3aBUCUT OT TOYHOCTU onpefeneHns MacCoBOW JOMNMWU OKCUOO0B 3NeMeHTOB
B CTaHOAPTHbIX 06pa3qax, ncnonb3yemMblxX OnNA rpagynpoBKA r|p1/|60pa, M OT CTeneHn COOTBETCTBUA yCJ'IOBVIﬁ
onpepeneHns TpeﬁOBaHMﬂM HacToAwero ctaHgapra. Hukakne apyrue CbaKTOpbl He NpuBOOAT K BO3HMKHOBE-
HWI CUCTEMATUYECKON MOrPeLlHOCTM NPpK NPOBESEHWN ONpeaeneHniA HacToALWMM METOLOM.

13 lMpoTokon ucnbiTaHU

MpoTokon ncneiTaHwuit omkeH BbiTh ochopmneH B cooTBeTcTBUM ¢ TOCT P 58973 un Bknto4yaTh criegyto-
Ly UHopmaLmio:

a) woeHTudukaumio npobbl;

6) obo3HavyeHMe HacTosLEero cTaHaapTa;

B) HaumeHoBaHWe nabopaTopumn, NPOBOAMBLLEN UCTILITAHWUS, U 4aTY NPOBEAEHWS UCTbITAHWA,

r) pesynbTaTbl UCMbITAHWIA C yKa3aHWeM, K KaKOMY COCTOSIHUIO TOMMMBa OHU OTHOCATCS;

O) Tun 1 napameTpbl CNEKTPOMETPA;

e) nwbble 0cobeHHOCTU, 3aMeYeHHbIE BO BPEMS UCMbITAHUA, KOTOPLIE MOTTM NOBMUATL HA pe3ynbTar.

9
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MpunoxeHune A
(cnpaBouHoe)

MpeunsnoHHOCTb MeToAa

npeu,M3MOHHOCTb HacToALWEero metoda onpegeneHna oOKCMOoB Makpo- U MUKPO3NEeMeHTOB B 305ax TBepgoro Mmu-
HeparibHOro Tonnvea Bbina paccynuTaHa no pe3ynbratam Me)I{J'IEIGOpaTOprIX vcnbiTaHWiA. [Ana 9TMX UCnbITaHWA Obinu
MCNONb30BaHbl 30Ibl TBEPObLIX MUHEPANbHBLIX TONNKWB, B KOTOPbIX MacCoBbLIE O0ONK onpefgendemMblx OKCUMAOB 3NeMeHTOB

Haxogwunncb B Anana3oHax, yKa3aHHbIX B Tabnuue A.1.

Tabnuua A.1 — [uanasoHsbl KOHLI,eHTpaLI,I/II;'I M OpPUEHTUPOBOYHbIE MNMpeaernbl NOBTOPAEMOCTU U BOCNPOMN3BOAMMOCTHU
pe3ynbTaToB onpeaeneHna OKCMO0B Makpo- 1 MUKpPOANEeMEHTOB B 30Max TBepaoro MMHepanbHOro Tonnnea

Maccosas fons, %, B pacyete Ha Cyxyto 3011y
QOkcua anemeHTa
[ranasoH KoHUeHTpauumi Mpenen noeTopseMocTn r Mpeaen socnpounssogumoctn R

Al,O4 13—28 0,26 1,6
BaO 0,02—0,60 0,01 0,286 (y) — 0,003
CaO 0,05—26.,5 0,015 (x) + 0,030 0,088 (y) + 0,126
Fe,04 0,6—21,0 0,017 (x) + 0,020 0,073 (y) + 0,302
K,0 0,35—2,71 0,014 (x) + 0,008 0,049 (y) + 0,044
MgO 0,10—4,74 0,015 (x) + 0,015 0,25
MnO,, 0,004—0,210 0,01 0,307 (y)
Mn,O, 0,004—0,180 0,01 0,307 (y)
Na,O 0,03—4,38 0,029 (x) + 0,022 0,121 (y) + 0,211
P,0g 0,07—1,84 0,023 (x) + 0,004 0,084 (y) + 0,032
Sio, 27,9—69,9 0,47 2,46
SO, 0,06—14.,8 0,017 (x) + 0,077 0,121 (y) + 0,271
SrO 0,01—0,38 0,024 (x) + 0,005 0,141 (y) + 0,013
TiO, 0,58—3,80 0,022 (x) + 0,001 0,066 (y) — 0,001

Mpumeyanne—B HacTosAwer Tabnvue ncnone3oBaHbl criegytowmne obo3HavyeHust:

X — cpegHee apndMeTU4ecKoe 3HayYeHWe PesynbTaToBR napannenbHbX OnpedeneHuid, NpoBedeHHbIX B TeMeHVe
KOPOTKOrO NMPOMEXKYTKa BpeMeHn B oaHoW nabopatopuy ogHMM U TEM Ke UCMOMHUTENEeM C MCMOoNb3oBaHWeM OOHOW 1
TOW Xe annapartypbl Ha NPeACcTaBUTENbHbIX HAaBeckax, 0TOBpaHHbIX OT OQHOM U TOW e aHanMUTUYecKon nNpobbl;

¥ — cpefHee apudMeTMYecKoe 3Ha4YeHWe pesynsTaToB UCMbITaHWWA, NPOBedeHHbIX B pasHblx nabopaTopusax pas-
HBIMW UCMONMHUTENAMM Ha NpeacTaBuTenbHbIX Npobax, oTobpaHHbIX criyvyanHbiM 06pa3omM OT O4HOW WU TOW Xe aHanu-
TUYECKOW NpoBbl.

A.1 Mpegoen NOBTOpPAEMOCTH

PacxoxgeHve mMexay abconioTHbIMK pesynsTaTaMuy OByx napannenbHblx onpefeneHnii, NpoBegeHHbIX B 04HOR na-
BopaTopun OOHUM U TEM Ke WUCMONHMTENeM ¢ UCMOoNb30BaHNEeM OZHOW WM TOM Ke annapaTypbl Ha HaBeckax, 0To6paHHbIX
cnyyaiHelm obpazom OT OgHOW 1 TOW e MopLUKM rOMOrEHHOTO MaTtepuana, He JOIMKHO NpeBbilaTh npegena nosTopse-
MOCTM, YCTAHOBMEHHOMO OMNBITHLIM MyTeM B nabopaTopuu ANS KaXAoro okcuaa aneMeHTa v ucnonb3yemoro npubopa, ¢
BepOATHOCTBIO 95 %.

A.2 lMNpegen BOCNpPOU3BOAVMOCTH

PacxoxgeHvne Mexay cpegHUMW pesynstataMi UCMbITaHWIA, NonyYeHHbIMU B pasHbix nabopatopusax pasHbiMUK 1c-
MOMHUTENSIMW Ha NpefcTaBUTENbHBLIX Npobax, 0ToBpaHHbLIX CnyYarkHbIM 06pa3oM OT OAHOW K TOW e MOPLMA TOMOTeHHOro
maTtepuana, He LOMKHO NpeBbIaTh Npegena BOCNPOWM3BOAUMOCTH, YCTAHOBMEHHOTO OMbITHLIM MYTEM AN KaX4oro OKCU-
[0a aneMeHTa B pesynsraTe MexnabopaTopHLIX UCMbITaHUIA, C BEPOATHOCTHI 95 %.
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Bubnuorpadun

[11 Metognyeckune pekomeHgauum  TexHuka HeszonacHocTu npu paboTte B aHanuTuydeckux nabopatopusax (obwue
nHO @ 12.13.1—03 NMONOMXEHWS)

[2] T[Mpukas PoctexHansopa ot 15 gekabpa 2020 r. Ne 536 «[NpaBuna npombilLneHHoW 6e3onacHOCTU NpYM MCNoNb30Ba-
H1W oBopyaoBaHus, paboTatowero nog U3bbITOYHBIM AaBNEHUEMY

[3] [MMpukaz MuHucTepcTBa npombiwneHHocTu u Toproenu Poccuiickon ®epepauun ot 31 wona 2020 . Ne 2510
«O6 yTBEPKAESHMN NOpsAKa NPOBEAEHNS NOBEPKU CPEACTB M3MepeHUi, TpeboBaHWIA K 3HAKY NOBEPKN 1 COAEPIKaHMIO
CBMAETENbLCTBA O NOBEPKE»

[4] MeTognyeckune ykasaHus no otbopy npob u pacyeTy KOMMNOHEHTHOMo COCTaBa 30M0LWNaKoBblX OTXO40B TEMMoBbIX
3ANeKTpoCcTaHuuii U koTenbHeiX (Npukas PAO «E3C Poccuu» ot 14 anpena 2008 r., paspabotaHsl OAO «BTWx»)
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