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lNpeancnosune

LUenm wn npuHUMnbl cTaHgapTvsaumm e  Poccuiickoli  ®efepauyn  ycTaHOBMEHbl  defepasibHbiM - 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-®3 «O TEXHWYECKOM pery/iMpoBaHvv», a npasBuna MpYMEHEHUS HaUMOHaSIbHbIX
cTaHgaptoB Poccuiickoii  ®epepauum — TOCT P 1.0—2004 «CraHgaptvsaumss B Poccwiickoii  depepaumn.
OCHOBHbIE MOSIOKEHUSA»

CaefieHns 0 cTaHaapTe

1 PA3PABOTAH OTKpbITbIM  aKUMOHEpPHbIM  O6LLECTBOM  [OCy[apCTBEHHbI  HayuHblli  LUEHTp  [ocypap*
CTBEHHbIi  HayyHO-MCCNeaoBaTeslbCKMiA M MNPOEKTHbIE  WHCTUTYT — PEAKOMETAVUIMYECKON  MPOMBILLIEHHOCTH
(OAO THU, ' npeamet). OTKPbITbIM AKUMOHEPHBIM 06LLIECTBOM  «[TPUOKCKUIA 3aBOA, LBETHbIX MeTasioB». defe-
pasibHbIM  TOCYJAPCTBEHHbIM  YHUTapHbIM  mpeanpustieM  «MOCKOBCKMIA  3aBOf,  CrielMasibHbIX  Cr/1aBOB».
OTKPbITEIM ~ aKUMOHEPHbIM  obLectBoM — «/prupeamet»  (OAOHVIprvupeameT»),  kopriopaupeit  «/Hteptex». [o-
CY[ApCTBEHHbIM  yupexaeHvemM Mo  (JOpMMPOBaHUIO  [OCyAapCTBEHHOrO  (DOHAA  AparOuUeHHbIX  MEeTa/VioB U
[OparoueHHbIX  KavHein  Poccuiickoli  depepaumn,  XpaHeHWo, OTMYCKy W WCMOMb30BaHWMI0  [ParoleHHbIX  MeTast-
J10B 11 AparoLeHHbIX KamHeli (FoxpaH Poccum)

2 BHECEH TexHuyeckum KkomuteToM Mo cCraHpgapmvsauym TK 304 «bnaropogHble MeTas/ibl, Crinasbl,
MPOMbILLIEHHbIE HOBE/TMPHBIE U3AENWS U3 HUX. BTOPUYHBIE PECYPChI, COAepxaLLme 6/1aropoaHble MeTasibhb»

3 YTBEPXKAEH W BBEAEH B [OEVICTBME MMpukasom deaepanbHOTO areHTcTBa Mo TEXHUYECKOMY pe-
rynvpoBsaHuio 1 meTposiorim ot 30 nons 2009 r. Ne 270-ct

4 BBEJEH BINEPBbIE

NHdopMaumsa 06 M3MeHeHUAX K HacTosLleMy CTaHaapTy NybnmkyeTCs B €XerofHo uU3jaeaeMom WH-
hopMaLMoOHHOM YyKaszaTene «HauuoHanbHble CTaHAapThi». a TEeKCT W3MEHEHUA U NOMpaBoOK — € exeme-
CAYHO M3JAaBaEMbIX MHOOPMALMOHHBLIX YKasaTensx «HaunoHanbHble CTaHAapThbi». B cnyyae nepecmoTpa
(3aMeHbl) MM OTMEHbl HACTOSALWEro cTaHfapTa COOTBeTCTBYyWUee yBenomleHe 6yaeT ony6/nkKoBaHo
€ EeXeMeCs4yHO M3[aBaeMoOM MHOopMaUMOHHOM YyKasaTene «HauuoHasnbHble cTaHgapTbiga. COOTBETCTBY-
owas nHdopmauus, yBeaoMIeHe 1 TEKCThl pasMeLlalnTCs Takke e MH(OPMaUMOHHOW cucTeme 06LLero
Nonb30BaHMs — Ha oduumanbHoM caliTe defepanbHOro areHTcTea N0 TEexXHUYECKOMY PerynvMpoBaHuio U
MeTponorum B ceTu NIHTepHeT

© CraHgapTtuHdpopm. 2009

HacTtosilumii  CTaHgapT He MOXET ObiTb MOSIHOCTBIO WM YaCTWYHO BOCMPOM3BELEH, TVPaXKMPOBaH M pac-
MPOCTpaHeH B KauyecTBe odmuManbHOro m3gaHust 6e3  paspelleHusi deaepasibHOr0 areHTCTBa Mo TeXHUHECKo-
My PErY/IMPOBAHMIO 1 METPOONN
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CopepxxaHue

1 O6nacTb NpUMEHeHUs

2 HopmaTyBHblE CChIIKM

3 TEPMUHBI N OTIPELEIIEHUS. ... eeeeeeeeeeeeiiiitte ettt e e e e e e s asbee e e eeeeaee e e s s s abbbee e et e e e e e eeeaaas bbb bbb e e e e e e e e e e s anssbb e e e e e e aeeeessassnbbeneeeeeeeeens 5

4 TO4YHOCTb (MPaBUILHOCTb M MPELIMBNOHHOCTD) METOIOB. ... .eeeeeurtreeessusreeseasussesasssssseeesaanssseesssssneessanssssaeanssssaessnssnssennnses 5

5 TPEOOBAHUS.......ceveeiirriieeiiiieeeeiiieeeeeeens

B MeToApl aTOMHO-3MMCCYOHHOTO aHas3a.
6.1 MeToa aTOMHO-3MNCCUOHHOIO aHa/13a C [lyroBbIM BO36Y)xaeHnem 1 ootorpadomueckoii permctpa*

LIV CTIEKTIA. 1. .t veeeuvreeeureeetteeeateeeesseeastesaataeessseeasseesaseeeasseeaasseeansaeeasbeeansseeaateeeasseesassaesnbaeeanseesnseeesnbeesanseesnseeennns 9
6.2 MeToa aTOMHO-3MUCCHMOHHOIO aHasI3a C AyroBbIM BO30Y)XaeHNEM 1 (DOTOSMEKTPUYECKOI peru-
CTPALEI CTIEKTIAL -1+t eeuteeeauteeaneeeeameeeaasteeanseeeamseeaassesamseeeamseeaaseesamseeeamsee e s sesamseeeamseeeanseeanseeeamseeeanseeansneesnseeanns 15
6.3 MeToz aTOMHO-3MV1CCYOHHOTO aHa/M3a C VCKPOBbIM BO30Y)XAEHMEM 1 (DOTO3/IEKTPUYECKON perv-
CTPALMIEIA CTIEKTIIA. .1t tveeesteeessteeestaeeassesesssesasseeeasseeesssesasseseasseseassesanssesansesenssesansssesssesenssessnsenssnsenssssessnsanesnsenanns 16
6.4 MeToa aTOMHO-3MUCCUOHHOIO aHaIn3a C UHAYKTUBHO CBASAHHOM MIABMOM. ......ovveeeeeeeeieeeeieeeesieeeeseeeeseeeeeneeee e 17
6.5 MeTof aTOMHO-3M1CCUOHHOTO aHa/M3a C MHAYKTVBHO CBSI3aHHOW N/1a3moii 1 UCKPOBbLIM 0TGOPOM
MPOObI (MCKPOBOIM @OSTSILIMEIA). .....vveeeveeeeeeeseteeesaeeesaeaesssaeesaseessseaesssaaessaeessseeeasseeessseesnseeessseeesnseeanseaessneaeseeesnnnnans 24
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HAUMWOHANbHBLIWAW CTAHOAPT POCCUMNCKOMN GEJEPALUNMN

30/10TO

MeToab! aHasm3a

Gold. Methods of analysis

[arta BBegeHns — 2010—07—01

1 O6nacTb NpUMeHeHus

HacTosiumin - ctaHgapT pacnpocTpaHsieTcs Ha adMHUMpOoBaHHOE 30/10TO C  MacCOBOW [Joneli 30/70Ta  He
MeHee 99.95 %. Bbinyckaemoe B cootseTcTBumn ¢ FTOCT 28055 1 MOCT 8835.

HacTtosumin ~ cTaHgapT — ycTaHaB/MBaET —aTOMHO-SMWCCMOHHbIE  (C OYrOBbIM M UCKPOBLIM — BO3GYXAEHVEM
CMEKTPa, C WHAYKTMBHO CBSA3aHHOM M/1a3Moii) W aTtOMHO-abCoOpPOLMOHHBIA  MEeToAbl  OMpeaeneHns  NpUMeceit
QMOMUHMSA, BUCMYTa, TUVIMS, dKenesa, WHOUA, VpUaVs, KagMusi, KaulbUums, KoGasibTa, KPEMHWS, MarHus, map-
raHua. Meay, Mblbsika, HUKeNs, OfloBa, Na/aaysi, MaTvHbl, poausl, CBYHUA, cefieHa, cepebpa, CypbMbl, Ter-
nypa. TUTaHa, XpomMa, UyHKa B atptprHMpoBaHHOM 30/10Te.

MeTobl OCHOBaHbl Ha BO30YXOEHUM atoMoB MpoObl B [yrOBOM, MCKPOBOM paspsidaX, B WHAYKTMBHO CBsi3aH-
HOM nna3ve, Ha BO30YXAEHUM aTOMOB MpPEeABapUTESIbHO MEPEBEAEHHOM B pacTBOP MpoGbl B WMHAYKTVBHO CBS3aH-
HOM nnasme, MMaMeHu rasoBOA ropenkn wam rpadMToBOM arommsaTope (KOBETe), U3MEpPEHUU WHTEHCMBHOCTU
aHa/IMTUYECKOW  CMEKTPA/IbHON  SIMHUM  OMPEeaenseMoro  afieMeHTa U Moc/neaylolemM  onpeaesieHun  coaepkaHus
3feMeHTa C TMOMOLLBH TPaAyVIPOBOYHOM XapaKTepUCTVKM, MOSTYYEHHOM MO  CTaHAapTHbIM - (TPagyypOBOYHbIM)  06-
pasuam.

MeToabl MO3BONAIOT OnpefensTb MaccoBble [A0/M  3/1EMEHTOB B AvanasoHax, MNpuBeAeHHbIX B Tabnu-
uaxim2.

Ta6nuuya 1 — [dnana3oHbl MacCOBbIX JOMNEN 3NEMEHTOB, ONPeAeNsieMblX aTOMHO-3MUCCUOHHBIM METOAOM C Ayro-
BbIM pa3psagom
B MpoLeHTax

MaccoBasi f0/19 3/1IEMEHTOB, onpejesiemMbIX aTOMMO-3MHCCUOHMbIM METOAOM C AYroBbIM paspaLoM
Onpefensemblil anemMeHr doTorpachunyeckas perucrpauyms doTo3neKTpuyeckas permcrpauuns
I'pachutoBble anekTpoas| JluTble cTepxHn CnektpomeTp MAS3C*
ANIOMUHWIA 0.0001 — 0.005 0.0001 — 0.005 0.0001 —0.01
BucmyT 0.0001 —0.01 0.0001 — 0.005 0.0002 — 0.01 0.0001 —0.01
rannuii - - - 0.0002 — 0.02
Xeneso 0.0002 — 0.02 0.0002 — 0.005 0.000S —0.02 0.0002 — 0.02
NHania 0.0002 — 0.01 - 0.0002 — 0.01 0.0001 —0.01
Npuanit 0.001 — 0,01 - 0.001 —0.01 0.0001 —0.01

M3paHve oduupanbHoe
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OKOHYeHO* Tabnmubl 1

MaccoBasi 1o/151 3/1eMEeHTOB, OrnpeseseMbIX aTOMHO-3MUCCUOHHBIM METOAOM C [iyrOBbIM PaspsiioM
Onpepensemblii 31eMeHT doTorpachuyeckas perncrpauns PoTO3NEKTPUYECKAA perncTpauus
padhToBbIE 3NEKTPOAH| JluTble cTepxHn CnekTpomeTp MASC*

Kagmwii 0.0002—0.003 - 0.0002 — 0.003 0.0001 — 0.01
Kanbuwii 0.0003 — 0.01 - 0.0003 —0.01 0.0002 —0.01
KobanbT 0.0001 — 0.003 - 0.0001 — 0.003 0.0001 — 0.01
KpeMHuii 0.0002 — 0.00S 0.0002 —0.01 0.0002 — 0.00S 0.0001 — 0.01
Marnuii 0.0002 — 0.01 0.0002 — 0.00S 0.0002 — 0.01 0.0002 — 0.01
Mapraxel, 0.0001 — O0.00S 0.0001 —0.01 0.0001 — 0.00S 0.0001 — 0.01
Megab 0.0001 — 0.02 - 0.0001 — 0.02 0.0001 — 0.02
MbILbAK 0.0005 — 0.00S — 0.000S — 0.005 0.0001 — 0.01
Hukenb 0.0001 — O0.00S 0.0002 — 0.002 0.0001 — 0.00S 0.0001 —0.01
Onoso 0.0002 — 0.01 0.0002 —0.01 0.0002 — 0.01 0.0001 — 0.01
Mannagui 0.0002 — 0.02 0.0002 — 0.01 0.0003 — 0.02 0.0001 — 0.02
MnatvHa 0.0008 — 0.02 0.0002 — 0.01 0.0008 — 0.02 0.0001 — 0.02
Pogwii 0.0001 — O0.00S 0.0002 — 0.003 0.0001 — 0.005 0.0001 —0.01
CsuHel, 0.0002 — 0.01 0.0003 —0.01 0.0002 — 0.01 0.0001 — 0.01
CeneH 0.0002 — 0.002 0.0002 — 0.002

Cepebpo 0.0001 —0.02 0.0001 — 0.02 0.0001 — 0.02 0.0001 — 0.02
Cypbma 0.0002 — 0.01 0.0002 —0.01 0.0002 — 0.01 0.0001 — 0.01
Tennyp 0.001 — 0.003 - 0.001 — 0.003 0.0001 — 0.01
TutaH 0.0001 — 0.003 — 0.0001 — 0.003 0.0001 —0.01
Xpom 0.0001 — 0.00S 0.0002 — 0.003 0.0001 — 0.00S 0.0001 —0.01
LinHk 0.0002 — 0.01 0.0002 —0.01 0.0002 —0.01 0.0001 —0.01

" MASC — MHOrokaHaslbHbli aTOMHO-3MWUCCUMOHHBI aHa/IM3aTop CreKTPOB.

Ta6nuuya 2 — [OnanasoHbl MacCOBbIX [0/ell 3NEMEHTOB, OMNpeaensieMblX ATOMHO-3MUCCUOHHBIM M aToMHO-a6cop6-

LUMOHHbIM MeTOoaaMn

B npoueHTax

MaccoBas 40N 3/1eMeHTOB, onpeesiseMbIX

aTOMHO-3MUCCUOHHbIM MEeToa40M

Onpegensiemblil anemMeHf

C VHAYKTVBHO CBA3aHHOI N11B3MOIA

2 TOM HO-a6COPOLIMOHHBLIM

npwv BBEAEHWM NPO6bI MeToA0oM
C VCKPOBbIM paspsiom
3 pacTBopa MEeTPOBbIM Pa3psioM
AnoMUHWNIA 0.0001 — 0.00Ss 0.0001 — 0.0S — 0.0002 — 0.01
BUCMYT 0.0002 — 0.01 0.0002 —0.01 0.0001 — 0.01 0.0001 — 0.02
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OkoH4YaHve Tabnuubl 2

=

MaccoBasi 07151 3/IEMEHTOB, ornpeAeAeMblX
aTOMHO-3MWCCHOHHBIM METOAO0M
OnpeaenAemsIi anemenr C MHAYKTUBHO CBAI3AHHOM nna3moii a [l oMHO* abco p6akoMm H bl
€ U C* poeMbl paspsaom npv BBEAEHNN NPOGHI MeToA0M
13 pacTBopa MCKPOBbIM Pa3pafoM
XKeneso 0.0005 — 0.02 0.0001 — 0.02 0.0001 — 0.02 0.0002 — 0.02
NHania 0.0002 — 0.01 — — —
pnawii 0.001 —0.01 — — —
Kagmuin 0.0002 — 0.003 0.0001 — 0.05 — 0.0001 — 0.01
Kanbumi 0.0003 — 0.01 — — —
Ko6anbT 0.0001 — 0.003 0.0001 — 0.05 — 0.0001 — 0.01
KpemHuii 0.0002 — 0.005 0.0001 — 0.02 0.0001 —0.01 0.0002 — 0.01
Marnuii 0.0002 — 0.01 0.0001 —0.01 0.0001 — 0.005 0.0002 — 0.01
Mapraxeu, 0.0001 — 0.005 0.0001 —0.01 0.0001 — 0.008 0.0001 — 0.02
Megab 0.0001 — 0.02 0.0001 — 0.02 0.0001 —0.12 0.0001 — 0.02
MbILbAK 0.000S — 0.005 0.0002 — 0.05 0.0002 — 0.005 0.0001 —0.01
Hvkenb 0.0001 — 0.005 0.0001 — 0,01 0.0001 — 0.008 0.0001 — 0.02
Onoso 0.0002 — 0.01 0.0002 —0.01 0.0001 —0.01 0.0001 — 0.02
Mannagwii 0.0003 — 0.02 0.0001 — 0.02 0.0001 — 0.024 0.0001 — 0.02
MnatnHa 0.0008 — 0.02 0.0001 — 0.02 0.0001 — 0.013 0.0001 — 0.02
Poguia 0.0001 — 0.005 0.0001 —0.01 0.0001 — 0.003 0.0001 — 0.02
CsuHel, 0.0002 — 0.01 0.0002 — 0.01 0.00012 — 0.01 0.0002 — 0.02
CeneH 0.0002 — 0.002 — — —
Cepebpo 0.0001 — 0.02 0.0001 — 0.04 0.0001 — 0.018 0.0001 — 0.02
Cypbme 0.0002 — 0.01 0.0002 — 0.01 0.0001 —0.01 0.0001 — 0.02
Tennyp 0.001 — 0.003 0.0002 — 0.05 — 0.0001 — 0.01
TutaH 0.0001 — 0.003 0.0001 — 0.05 0.00005 — 0.004 0.0001 — 0.01
Xpom 0.0001 — 0.005 0.0001 —0.01 0.0001 — 0.008 0.0002 — 0.02
LinHk 0.0002 — 0.01 0.0001 —0.01 0.0001 —0.01 0.0001 — 0.02

2 HopMmaTuBHbIE CCbIIKK

8 HacTosILLLEM CTaHaapTe UCMOb30BaHbI HOPMAaTUBHbIE CChIIKA Ha CneaytoLve ctaHaapThl:

FOCT P 8.563—96 NocyaapcTBeHHas cvcTeMa 06ecneyeHnst eAnHCTBA M3MEPEHMIA. MeToayKu BbINos1-

HeHnA M3Mep6HI/II7I

MOCT P NCO 5725-1—2002 To4HOCTb (MpaBUIbHOCTb Y NPELWM3MOHHOCTL) METOAOB U Pe3y/IbTaToB U3-
MepeHmiA. YacTb 1. OCHOBHbIE MOMOXEHMS U OMPeAEeHN s
MOCT P NCO 5725-3—2002 To4HOCTb (MpaBUIbHOCTb Y NPELY3MOHHOCTL) METOAOB U PE3y/IbTaToB U3-

MepeHUiA. YacTb 3. MpoMeXyToUHbIE NokasaTe M NPELM3VIOHHOCTM CTaHAAPTHOTO METOAA U3MEPEHWI

FOCT P NCO 5725-4—2002 To4HOCTb (MpaBUIbHOCTb Y MPELWMIBMOHHOCTL) METOAOB U Pe3y/IbTaToB U3-

MepeHuiA. YacTb 4. OCHOBHbIE METOABI ONPEAEEHS MPaBILHOCTV CTaHAAPTHOTO METoAA U3MEpPEHNI
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FOCT P NCO 5725-6—2002 TouHOCTb (NpaBu/ibHOCTb Y NPELM3MOHHOCTL) METOAO0B U Pe3y/bTaToB U3-
MepeHwiA. YacTb 6. Vcnosb3oBaHye 3HaueHUi TOUHOCTM Ha NpakTUKe

FOCT P 52244—2004 Mannagnin addoHNPOBaHHbIA. TEXHNYECKME YC/IOBUSA

FOCT P 52245—2004 MNMnatuHa adhdnH1poBaHHast. TEXHUYECKME YCOBUS

FOCT P 52361—2005 KoHTpo/b 06beKTa aHaIMTUYECKUIA. TEPMIMHBI U ONpeaeneHns

FOCT P 52599—2006 [paroueHHble METaU/bI 1 X Cri/iaBbl. ObLLme TpeboBaHMS K MeTogam aHasm3a

FOCT 123—2008 KobasbT. TexHU4eckve ycrioBus

FOCT 334—73 Bymara macLUTabHO-KoopAuHaTHas. TexHUYecKme ycroBus

FOCT 804—93 MarHuii nepBrYHbIi B YyLLIKax. TEXHUYEeCKMe yCroBus

FOCT 849—2008 Hvikerb NeEPBUYHBIIA. TEXHUYECKVE YCIOBUSI

MOCT 859—2001 Megp. Mapkm

OCT 860—75 OnoBo. TexH1yeck1e ycnoBus

FOCT 1089—82 CypbMa. TexHu4eckme ycrioBus

FOCT 1467—93 Kaamuii. TexHuyeckvie ycroBust

FOCT 1770—74 INocyna MepHas nabopartopHasi CTeksHHasA. LinnmHapsl, MEeH3ypKK, Konbbl, MpoBurpKu.
O6LLMe TeEXHUYECKME YCMNOBYS

OCT 3640—94 LinHK. TexHuyeckue ycnosus

FOCT 3778—98 CsuHeLL. TexHNYeck/e yCcroBus

FOCT 4055—78 Huikenb (Il) a30THOKUC/TbIA 6-BOAHBIA. TEXHUYECKME YCI0BUA

FOCT 4212—76 PeakTviBbl. MeETOABI NPUrOTOB/IEHMSI PACTBOPOB A/151 KOJTOPUMETPUYECKOrO 1 Hedeno-
METPUYECKOrO aHas3a

FOCT 4456—75 Kaamuii CepHOKUCIbIA. TEXHUYECKVe YCI0BUS

FOCT 5457—75 AUETWNEH PacTBOPEHHDIN 1 ra3006pasHbIi TEXHNYECKUA. TEXHUYECKIME YCIIOBUS

FOCT 5556—81 Bara meauLmHckas rurpockonuyeckast. TeXHMYeckume ycrioBus

FOCT 5817—77 Kucnota ByHHasA. TeXHUYeCK/e yCnoBus

FOCT 5905—2004 (MCO 10387:1994) Xpom MeTa/mM4eckmii. TexHUueckne TpeboBaHmst 1 YCoBMst No-
CTaBKu

FOCT 6008—90 MapraHeL, METa/INHECKUA N MapraHeL, a30TUPOBaHHbIA. TeXHUYECKMe YCI0BUA

FOCT 6709—72 Boga auctwinimpoBaHHas. TexHnyYeckue ycnosus

MOCT 6835—2002 30n0T0 1 cn/iaBbl Ha ero ocHoBe. Mapku

OCT 6836—2002 Cepebpo 1 crasbl Ha ero ocHose. Mapkum

FOCT 9428—73 Kpemnuii (IV) okena,. TexH1Jeckue ycrosus

FOCT 10157—79 AproH ra3oo6pasHblii Y XXUOKWIA. TEXHUYeCKUe YCnoByst

FOCT 10928—90 BucmyT. TexHnyeckue ycrnosms

FOCT 11069—2001 AntOMUHWA NepBUYHBIA. Mapku

FOCT 11125—84 Kucnota a3oTHasi 0co60iA YUMCTOTbI. TEXHUYECKME YC/IOBUA

FOCT 12342—81 Poayin B nopoLuke. TEXHUYECKVE YCOBUS

FOCT 13610—79 >Kene3o kapboHWIbHOE PaanoTEXHUYECKOE. TEXHUYECKVE YCIOBMSE

FOCT 14261—77 KncnoTta consiHast 0co60i4 YACTOTbI. TEXHUYECKME YCII0BUS

FOCT 14262—78 Kncnota cepHasi 0co60i YMCTOThI. TeXHUYecKk e YCroBus

FOCT 17614—380 Tesstyp TEXHUHECKUIA. TEXHUYECK/E YC/I0BUS

FOCT 17746—96 TuTaH rybuarblit. TEXHUYECKME YCIOBUS

FOCT 18289—78 Hatpuii BobthpamMoBOKUCTIbIA 2-BOAHBIA. TEXHUUECK/E YC0BUS

FOCT 18300—87 CnmpT 3TWMOBBII PEKTUCIMKOBAHHBI TEXHUYECKUIA. TEXHUUECKWE YCIIOBMS

FOCT 19658—81 KpemHuii MOHOKPUCTaSTMYECKWIA B C/INTKAX. TEXHWYECKME YCII0BUSA

FOCT 20448—90 Ma3bl yrneBoAopoAHbIE CKDKEHHbIE TOMIMBHbIE 4/19 KOMMYHa/IbHO-ObITOBOTO Mo-
TpebneHws. TexHuyeckue ycnoBus

MOCT 21907—76 LiypkoHus ABYOKUC. TexH1Yeckne ycnosus

FOCT 22861—93 CByHeL, BbICOKOW YMCTOTbI. TEXHUYECKME YC/IO0BUSA

FOCT 23620—79 Hrobusa NATUOKUCL. TEXHUYECKIME YCIoBUSA

FOCT 24104—2001 Becbl nabopatopHble. OB6LLMe TEXHUYECKMe TpeboBaHNS

FOCT 24363—380 Kanvs ryapookmchb. TeXHUYEeCKMe YCroBYA

FOCT 25336—82 Nocyaa 1 06opyaoBaHMe NabopaTopHble CTEK/ISHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl
1 pasmepb!

FOCT 28058—389 3010710 B cMTKax. TexHuyeckue ycrioBus
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FOCT 28595—90 Cepebpo B crmTKax. TEXHUYECKME YCII0BYS

MOCT 29227—91(MCO 835*1—81) [locyga nabopatopHas CTeknsHHas. [MNeTkM  rpagyvpoBaHHbIE.
Yactb 1. O6Lume TpeboBaHuA

FOCT 29298—2005 TkaHM XnOM4aTtobyMaHble W CMeElaHHble ObiToBble. OOLWME TeXHWYeckue yerno*
BUA

MpumeyaHune - Mpn NOMb30BaHNM HACTOAWMIA CTaH4APTOM LEenecoobpasHo MpPOBEPUTb [AENCTBME CCbII0Y-
HbIX CTaHAapToB B MH(OPMALMOHHON cucTemMe O06LLEero nonb3oBaHuss — Ha odmumanbHOM caiite degepanbHOro ar-
€HTCTBa JI0 TEeXHWYEeCKOMY peryampoBaHUw W MeTponormm B CEeTU |/|HTepHeT nwnn no exerogHo wusgasaemMomy
MHCOPMALMOHHOMY YKasaTento «HaumoHaslbHble CTaHA4AapTbl*, KOTOPbIA OMNy6/IMKOBaH MO COCTOSIHUIO Ha 1 sHBaps Teky-
wero roga, n no COOTBETCTBYWOLWUM eXeMeCAYHO n3gaBaemMbiMm VIHdJOpMaLI.VIOHHbIM yKasartenawm, 0I'Iy6J1VIKOBaHHbIM B TEKy-
wem roay. Ecnm ccbinouHbil cTaHAapT 3aMeHeH (M3MeHEeH), TO MpU MNoJib30BaHWM HACTOSAWMM CTaHg4apToM cnegyet
PYKOBOACTBOBATLCA 3aMEHSIOWMM (M3MEHEHHbIM) CTaHAAPTOM. ECAM CCbINOYHbIA CTaH4apT 3aMeHeH 6e3 3amMeHbl, TO Mo-
NOXeHne. B KOTOPOM AaHa CCbl/lka Ha Hero, npuMeHAeTcAa B 4HacTu, 3anar|/|Ba|ou1,e|7| 3TY CCbIJIKY.

3 TepMI/IHbI n onpeaeneHns
8 HacTosLLEeM cTaHaapTe npyMeHeHbl TepMyHbl o FOCT P CO 5725-1. TOCT P 8.563, TOCT 52361.

4 ToYHOCTb(NPaBW/ILHOCTb M NPELU3MOHHOCTb) METO/0B

4.1 [paBWIbLHOCTb

Ana  OueHKM cUCTEMATUYECKOM MOFPELUHOCTM METOAOB  WCMOMb3YHOT — aTTeCTOBaHHble  3HAYEHWSt  Macco-
BbIX [00M1Ei 3NIEMEHTOB B T[OCYAAPCTBEHHbIX CTaHAapTHbIX o06pasuax (TCO) coctaBa 30n0Ta (komriekt CO3)
CO 7287—96m wwm gpymx CO. He ycTynalowmx Mo Habopy onpefensieMbix npuMeceii M MeTPOorMyeck M
XapakrepucTuKam.

CuvcremaTnyeckass MorpeluHocTs MeTodoB aHam3a B cooreerctBuM ¢ [TOCT P UNCO 5725-4 HeaHauvma
MpM YpPOBHE 3HAUMMOCTM a - 5 % [na Bcex onpefensieMbiX 3/1eEMEHTOB-MPUMECEl B 30/10T€ Ha BCEX YPOBHAX
onpefensieMbIX COAEPXaHUIA.

4.2 TIpeumnsnoHHOCTb

42.1 JvanasoH (pa3Max) N pesy/bTaToB NapasyiesibHbIX onpeaeneHuii (X — X ). NOMyYEHHbIX B
YC/IOBUAX MOBTOPSEMOCTM  (CXOOUMOCTY), MOXET [MpeBblllaTb 3HaYeHve npefena nostopsemMoct r(ipy n = 2)
B0 3HaueHVst kpuTUdeckoro auanasoHa CPy o(n) (Mpy n > 2). ykasaHHble B Tabmmuax 3 — 6. B cpefHem He
60nee ogHoro pasza u3 asaauatn npu P - 0,95 (TOCT 5725-6).

422 [OnanasoH (pa3vax) [OBYX pe3y/ibTaTtoB aHa/m3a, MOMyYeHHbIX B YCMOBUSIX MPOMEXYTOUHON  (BHYT-
pwiabopaTopHOiA) MPEUM3VIOHHOCTM  (pa3Hoe BpeMmsl, pasHble OnepaTopbl, OOHO K TO Xe 060pydoBaHue), T.e.
abCoMoTHOE 3HaYeHVe pasHocTM X, — X,| MOXeT npeBbllaTb 3HayYeHve npegena MPOMEXYTOYHON npeumwsu-
oHHocT / (TO), ykasaHHoe B Tabmmuax 3 — 6, B cpedHeM He 6onee ogHOro pasa u3 pggaguatm npy P = 0.95
(FOCT 5725-3).

423 [OuanasoH (pa3max) [OBYX pe3y/nbTaToB aHa/M3a, MOMYYEHHbIX B pasHbIX  /labopatopusix, MOXeT
MpeBbIlaTL 3HadYeHve npefjena Bocnpou3BoaumMocT R. ykasaHHoe B Tabrmuax 3 — 6. B cpegHem He 6onee
opHoro pasa 13 geaguati npy P = 0,95 (TOCT 5725-3).

4.3  KOHTPOsib TOUHOCTU pe3y/ibTaToB aHasmsa

4.3.1 KOHTPO/b TOYHOCTM PE3Y/bTATOB NapasI/Ie/bHbIX OMPEAENEHNI

Mpy  KOHTPOME TOYHOCTY Pe3y/bTaToB MapasvieNbHbIX OnpefeneHnin npy n - 2 abCo/toTHOE  3HaueHue
pasHOCTV [ABYX Pe3y/bTartoB NapayviesibHbIX ONpedenieHnin |[X, — X,| He [O/MKHO NpeBbiwaTb npeaes MoBTops-
€MOCTU T. T.€. C 40BEPUTENBHOIN BEPOSTHOCTBLHO P - 0.95 A0/MKHO BbIMOMHATLCA YC/I0BYE

[X, —X,|Er. @)

3HaueHVs I NpuBeaeHb| B Tabmuax 4 — 6.

PasHOCTb HaubOMbLIETO (X)) W HaVMeHbllero (Xg,) W3 N (Mpy o0 > 2) pesynbTaros  napasiiesibHbIX
ornpefenieHnii He [O/KHA MPeBbILATb HOPMATUB  KOHTPO/IA — 3HAYeHUs KpuTudeckoro favianasoHa CR, ),
T.€. C [0BEepUTEbHON BEPOATHOCTLIO P = 0.95 A0/DKHO BbIMOMHATLCS YC0BUE

" C(Zg05()- @

3HaueHus CP (/1) NpuBeaeHs! B Tabnmuax 3.4.
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Ecrnv  ykasaHHble COOTHOLLEHVS He BbIMOSHAKTCH, aHa/M3 noBTopsloT. Ecnv npyu atom  gyanasoH  (pas»
Max) 21 pesynbTatoB MapasiiefibHbIX  ONPEAenieHnii He MpeBblllaeT  KpuTudeckvidi  avanasoH  Cl?.(2n), T.e.
€C/1 C AOBEPUTESIbHOI BEPOSITHOCTLIO P = 0.95 BbINOSHAETCA YC/10BYE

D XbII'ILl, £ CROiK(Zn)v (3)

3a pesyfbTaT aHamsa MPUHMMAOT  CpeaHeapuIMETUHECKOE 3HAaYeHWe 21 pesynbTaToB  NapasiviefibHbIX — Onpe-
[OeneHuii.
KpuTuecknin ananasoH BbIUMC/ISIKOT Mo dhopmyne

CRy(2n) =/(2n)S,, @)

rae 7— Ko3hOMLIMEHT KPUTUYECKOTO AnanasoHa 4/1 AoBepuTeibHol BeposiTHocT P = 0,95.
npun=22n=4/2n)=3.63.
npmo=42n=8/(2n)=4.3,
npyo=52n=10/(20) =4.5;
N — uMCno napasienbHbIX — OrnpefesieHnld, MpefyCMOTPEHHOE B COOTBETCTBYHOLLUEM pasdene CraHgapTa:
S, — CTaHJapTHOE OTK/IOHEHVE MOBTOPSEMOCTY, NpuBeAeHHoe e Tabnmuax 3 — 6.

Mpy NOBTOPHOM HECOOTBETCTBMM MOSlyYeHHbIX Pe3y/ibTaTtoB HOpMaTvBYy 3a pesy/ibTal aHa/wmsa  NpuHu-
MalT MeauaHy 21 pe3y/bTatoB NapasiienbHbiX  OnpefeneHviA b0  BbIMOHEHWE aHa/M30B  MPEeKpaLlaroT, Bbl-
ACHSAOT NPUYMHBI, MPUBOASLLME K HEY0B/ETBOPUTESIbHLIM PE3y/ibTaram, U YCTPaHSIIoT KX.

432 KOHTpOMb  MPeuM3MoOHHOCT B YC/IOBMSIX  MPOMEXYTOUHOM (C M3MeHsIoWmMMUCS  dhakTopami
oneparopa 1 BpeMeHu) NpeLm3yioHHOCTH

Mpn KOHTPO/iE  MPOMEXYTOYHOM  (EHYTPWIAbOPATOPHON)  NPEUM3MOHHOCTM  abCoMIOTHOE  3HaYeHWe  pas-
HOCTW [BYX Pe3y/bTaTtoB aHa/m3a —X,| OAHOM W TOW >e npobbl He AO/DKHO MpeBbiwaTb Mpeden MpoMedxy-
TOYHON  (EHyTPMIabopaTopHOi) mpeumsuoHHocT  /(TO) T.e. € OoBepuTenbHOM  BeposiTHocTelo P = 0.95
[O/MKHO BbIMOSHATLCS YCoBME

IX,Xo| 1/ (TO). )

3HaueHus / (TO) npvBeLeHbI B Tabmuax 3 — 6.

Ecnn  yka3aHHOe COOTHOLLEHVWE He BbIMOSHAETCS, BbIMOSIHEHME aHaNM30B  MPEKPaLLatoT, BbIACHAT  Mpu-
YMHbI. MPUBOASALLE K HEYIOB/IETBOPUTESTbHBIM Pe3ysibTaram, 1 YCTPaHSoT MX.

4.3.3 KOoHTpO/1b BOCNPOM3BOAMMOCTU

MpyM KOHTPOME BOCMPOM3BOAMMOCTM @OCOMIOTHOE 3HAYeHWe pPasHOCTW [ABYX pe3ysibTatoB  aHa/msa  of-
HOM WM TOW >Xe npobbl, MOMYyYeHHbIX B [ABYX /1abopaTopusix, He [O/DKHO MpeBblllaTh MpPeaen BOCMpPOU3BOAMMOC-
™ R. 3HauyeHnss R npvBegeHbl B Tabmmuax 3 — 6. Mpy MpeBbiEHWM Mpeaena BOCnpouM3BoavMOcTM R aHanms
MoBTOPSIOT B 06eux nabopatopusix. [MpyM NOBTOPHOM MpEeBbILEHWM Mpefena BOCnpouM3BoAMMOCTY R BbINO/He-
HVEe aHa/IM30B MpeKpallaloT, BbIACHAIOT MPUYMHBI,  MPYBOAALLUME K HEYAOB/IETBOPUTE/IbHBIM — pesy/ibtaram, |
YCTPaHAIOT WIX.

4.34 KOHTPO/Ib NpaBWIbLHOCTU Pe3y/ibTaToB aHaim3a

KOHTpO/Mb  MPaBW/ILHOCTM  Pe3y/bTaTtoB  aHa/v3a MPOBOAAT MyTeM aHa/mM3a KOHTPOSIbHbIX 06pasuoB. B ka-
YECTBE KOHTPO/IbHLIX 06pa3LoB MOMYT ObiTb WCMOMb30BaHbl HE WCMOMb3yemble A1 [PadyvpoBKN  CTaHZapTHble
06pasLibl CoCTaBa 30/10Ta, a Takke 06pasLibl 30/10Ta CPAaHEB YCTAHOB/IEHHBIMU MAcCOBLIMU JOMAMU NPUMECEA.

ABGCOMIOTHOE 3HAYEHMe pa3HOCTVM pesynbTarta aHa/m3a KOHTPOSbHOTO obpasua X WM MPUHATOrO  OMOPHOMO
(aTTecToBaHHOrO) 3HauYeHMs X, He [O/DKHO MpeBblllartb KPUTUYECKoe 3HadeHre K, T.e. C [J0BepuTesibHOM Be-
posiTHoCTbHO P = 0,95 [0/1KHO BbINOMHATLCA YCoBue

IX-X.| §K- (6)

Kputnueckoe 3HaveHne K BbIMMCNSIOT Mo oopmysie
K= (7>

rze Jlar —norpeLLHoCTb YCTaHOB/IEHNS OMOPHOTO (ATTECTOBAHHOIO) 3HAYEHVIS COAEPKaHVSA OnpeaessieMoro
3M1eMeHTa-NMPUMECH B CTaHAAPTHOM (KOHTPO/IbHOM) 06pa3LLe;
Jl—paHvua HTepBasa, B KOTOPOM C BEPOSATHOCTLIO P = 0.95 HaXo4AT NorpeLLHoCTs pesy/bTara aHa-
nmsza X. 3Ha4eHus 4 npueeeHbl B Tabnmuax 3 — 6.
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Mokazaten TOYHOCTM METOAOB aHa/m3a — CTaHOapTHble OTK/IOHEHVS  MOBTOPSEMOCTU  (CXOAMMOCTM)
S, TPOMEXYTOYHOW (C U3MEHsIoLLMICS  (pakTopami  onepatopa M BPEeMEHM) MPELM3VNOHHOCTU S, 1o,  BOCTPO-
M3BOOMMOCTN Sp, T[paHvUbl WHTEpBasia *+ J1, B KOTOPOM MOMPELUHOCTbL HaxoauTcsl € BeposiTHocTbio P = 0,95,
kputudecke  apanasoHbl C/?, o() A4na N napaiienbHbIX  ONpefesieHnin, 3HadeHuss npefenoB  MOBTOPSAEMOCTU
(cxopumocTv) © anA AByX Napa/viefibHbIX — ONPEAENEeHU, MPOMEXYTOUYHOM (C M3MEHsIOWMMMCS — ddakTopamu
orepatopa W BPEMeHM) npeumsvioHHocTn / (70) n  BOCMPOM3BOAMMOCTM R nNpyv  [OBEpPUTENBHON  BEPOSITHOCTU
P - 0.95 npvBegeHbl B Tabnmuax 3 — 6 A1 METOAOB aTOMHO-3MVCCUMOHHOTO aHanm3a C [yroBbiM WM UCKPO-
BbIM BO3OYXIEHMEM CMEKTpa, C WHAYKTMBHO CBSI3aHHOM MMa3Moii M MeToja  aTOMHO-abCOpOLYVIOHHOTO — aHau-
3a.

Ta6nuuya 3 — [lokasarennm TOYHOCTU ATOMHO-3MWUCCUOHHbLIX C JIyrOBbIM U UCKPOBLIM BO36YXAEHWEM CMEKTpa MeTo-
foB aHanusa (P m 0.95)

8 npoueHTax

lMokazaTens TOUHOCTY MeTOa aHa/IM3a

Maccosast . Cranpapt- Mpepen
ponsi onpe- | CTaHAapT Hoe oTkro- | CTaHaapT- MpaHuLpI Kputnuec- | Kputuuec- | npomesxy-
fenaempix | HOB OT C/IO- | HEHME NPO- | HO® OTKNO- | |\ o oo | iy KA - TouHOi Mpeaen
anemenTos | HE M He MEXyTOu- | HEHue Boe- nOrpeLLHoC- 13%0H nason npeLwavion | BOCTIPOMS-
nosTOpsie- | HOii Npeuu- | Npu3 Boau- ™+ 2) ClI>«<5> HocTI BoaMMocTM R
MOCTU S, 31OHHOCTU mocTu $a A KTO)

0.00010 0.00002 0.00003 0.000035 0.00007 0.00007 0.00008 0.00008 0.00010

0.00020 0.00004 0.00006 0.000073 0.00014 0.00015 0.00015 0,00017 0.00020

0.00050 0.00007 0.00011 0.00013 0.0002S 0.00025 0.00027 0.00030 0.00036

0.00100 0.00011 0.00022 0.00028 0.00051 0.00040 0.00042 0.00080 0.00070

0.0020 0.0003 0.0005 0.0006 0.0012 0.0011 0.0011 0.0015 0.0018
0.0050 0.000S 0.0007 0.0009 0.0018 0.0016 0.0019 0.0020 0.0024
0.0100 0.0008 0.0014 0.0017 0.0033 0.0029 0.0030 0.0040 0.0048
0.0200 0.0014 0.0022 0.0026 0.00S1 0.0051 0.0053 0.0060 0.0072

Tab6bnuya 4 — lokasarenm TOYHOCTM aTOMHO-OMUCCUOHHOTO C WHAYKTUMBHO CBSI3@HHON MNasmoil mMeToda aHanmnsa
npu BBeAeHUM Npobbl 13 pacteopa (P m 0.95)

8 npoueHTax

[Moka3aTenb TOYHOCTV MeToAa aHaM3a

Maccosan CraHga Coannan CraHpa Mpepen
TaHpapT- - TaHgapT-
prdtelion e oo 00 é pA paHuLbI Kputuyec- | npomexy-
Aensiembix | HOS 9TKIO" | Hetive ipo- | o8 DT UHTEpBana Mpeden Kuii oya- TOYHOI Mpepen
3/IEMEHTOB HeHune MEXYTOU- | MeUNe BEC» | o)) oc- | MOBTOPAE- nasoH npeupaiton- | BOCMPovs-
NOBTOPAB- | HOIi Npeuwn- | MPU3 BOA - MOCTU T BOAUMOCTH R
™TA Chy<4) HOCTM
Koctn S, 3MOHHOCTM | MOCTM £« o)

0.00010 0.00003 0.00003 0.00004 0.00008 0.00008 0.00011 0.00008 0.00010

0.00020 0.00005 0.00005 0.00006 0.00012 0.00014 0.00019 0.00014 0.00017

0.00050 0.0001 0.0001 0.00012 0.00024 0.00028 0.00036 0.00028 0.00033

0.00100 0.00015 0.00015 0.00017 0.00034 0.00042 0.00054 0.00042 0.00047

0.0020 0.0002 0.0002 0.0003 0.0006 0.000S 0.0007 0.0005 0.0008

0.0050 0.0003 0.0003 0.0004 0.0008 0.0006 0.0011 0.0008 0.0010
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OKOHYeHO* Tabnmupl 4

Moka3aTenb TOUHOCTN MeTO/a aHa/Im3a
Maccosas CraHgapT- Moenen
_| CraHgapT™ | Hoe oTkno- | CTtaHgapT- PeA
Aons onpe r K - .
[ensieMbix | MOE OTK/O- | HeHWe Npo- | Hoe OTK/O- MH&Z‘::';;; Mpegen K?’IVI;ITELV'IZ‘-: "’)T%'\:ﬁg(%/ Mpegen
anemerTos | HEMME MEXYTOU- | HEHUE 80C | o) ihoc- | MOBTOPAe- nasoH  |npeit u 3Hoii- | BOCNPONS-
noesTopse- HOli Npeuun- | Npuaeogn- id MOCTU T CH(4) HOCTY BoAnmocTM R
MOCTU S, 3MIOHHOCTU noctm S* /FO'(I:'O)
0.0100 0.0005 0.0005 0.0006 0.0012 0.0014 0.0018 0.0014 0.0017
0.0200 0.001 0.001 0.0012 0.0024 0.0028 0.0036 0.0028 0.0033
0.050 0.002 0.002 0.003 0.006 0.005 0.0073 0.006 0.008

Ta6nuya 5 — lNokasaTenn TOYHOCTM ATOMHO-3MUCCHMOHHOTO C WHAYKTVBHO CBS3aHHOW Mnnasmoli mMeToAa aHanmsa c
NCKpoBbIM 0T6OpOoM Npobbl (P m 0.95)

B npoueHTax

MokasaTte/ib TOYUHOCTY METOAA aHa/In3a
Maccosas CraHgapTHoe Mpeen
fonsonpe- | CtaHgapTHoe | oTknoHeHue |CTaHaapTHoe paHnLb
AENAEMBIX | OTKNIOHEHWE | NPOMEXYTOY- | OTKIOHEHWE | uHTepBana Mpeaen | NpOMexyTou- Mpeaen
SNIEMEHTOB | nogTopse- HOW Npeun- | BOCMPM3€0- | MOrPELLHOCTM HE%TCOT?:?' HS?/IV(I)II:IIIEI)SI(;"'II'AV; BEOEI;\IAF:)OCMTa_ﬂ
MOCTU S, 3MOHHOCTM oumocTtu Sg £N / 1roj A
0.00005 0.000022 0.000022 0.000025 0.00005 0.00006 0.00006 0.00007
0.00010 0.000035 0.000035 0.000043 0.00009 0.00010 0.00010 0.00012
0.00020 0.00006 0.00006 0.000076 0.00015 0.00017 0.00017 0.00021
0.00050 0.00014 0.00014 0.00018 0.0004 0.0004 0.0004 0.0005
0.00100 0.00016 0.00016 0.00020 0.00040 0.00045 0.00045 0.00055
0.0020 0.00022 0.00022 0.00025 0.0005 0.0006 0.0006 0.0007
0.0050 0.00036 0.00043 0.00050 0.0010 0.0010 0.0012 0.0014
0.0100 0.00042 0.00055 0.00090 0.0018 0.0012 0.0020 0.0024
0.0250 0.00065 0.0014 0.0018 0.004 0.0018 0.004 0.005
Tab6nuuya 6—lokasareny TOYHOCTV aTOMHO-a6CcopOLUMOHHOrO MeToaa aHanusa (P > 0.95)
B npoueHTax
MokasaTte/ib TOUHOCTY MeTofla aHa/In3a
Maccosas CraHgapTHoe Mpegen
Aonsonpe- | CranpaptHoe | oTknoHenne | CTaHgapTHoe| [paHuupbl
ABNABMBIX | oTKnOHEHWEe | NPOMEeXyTou- | OTKNOHEHWe | WHTepBana Mpenen nﬁg&"ﬁmgat" Mpenen
3NeMEeHTOB | nogTopsie- | Hoii mpeuu- | e€ocnpuaeo- |norpewxoctn | NOBTOPAE- peu BOC”p°”3'R
mMocTn $, 3MIOHHOCTH anvocTn Se t4 moctm T 3”2'2?8)(”” BOAMMOCTH
0.00010 0.00002 0.00002 0.00003 0.00006 0.00005 0.0000Ss 0.00008
0.00030 0.00004 0.00004 0.0000s 0.00010 0.00011 0.00011 0.00014
0.00050 0.00010 0.00010 0.00015 0.00030 0.00028 0.00028 0.00042
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MokasaTenb TOYHOCTU MeToAa aHan3a
Maccosas CraHgapTHoe
AONsi O N Pe*| CraupapTHoe | oTknoHeHne | CTaHAapTHOe| paHUMbI Mpepaen
Aenaembix OTK/IOHEHME | MPOMEXYTOY- | OTK/IOHEeHMe | WHTepBasa Mpepen nﬁggnﬁ)«gTatj- Mpepen
ANEMEHTOB | nogTOpsB- | HOIF Npewuy- oocnpuseo» | nmorpewroctn | MOBTOPAE- 3I/IOHIE)0(I:J'TI/I BOC”p°”3'R
moctn §/ 3NOHHOCTN ammocTu Sfl +A moctm T BOAMMOCTA
S*toj HTO)
0.0010 0.0001 0.0001 0.00015 0.00030 0.00028 0.00026 0.00042
0.0030 0.0002 0.0003 0.0004 0.0006 0.0005 0.0008 0.0011
0.00S0 0.0004 0.0004 0.0006 0.0012 0.0011 0.0011 0.0017
0.0100 0.0008 0.0010 0.0012 0.0024 0.0022 0.0028 0.0033
0.020 0.001 0.002 0.003 0.006 0.003 0.006 0.008
[N NPOMEXYTOUHbIX 3HAYEHW/i MacCOBbIX JIONeil 3HAueHVst MoKaszaTeneli TOYHOCTM HaxodsdT MEeTO[oM

JIMHEHOI MHTEePMOoNALMM Mo dhopmysie

N=A., (X-C)E- K.

Ly

roe A, — 3HayeHvie nokasarens TOYHOCTU 419 pe3y/ibTarta aHasmsa X:
X — pe3ynbTar aHamsa:

A., A— 3HaueHus nokasatess TOHHOCTU, COOTBETCTBYHOLLME HIDKHEI 1 BEPXHEN rpaHLiaM nogavianasoHa
COEPXaHWI, B KOTOPOM HaXOAUTCA pe3ybTar aHam3a;

CM. C«— HWKHSIS U BEPXHSAS TpaHmMLbl NoaaManasoHa CoAepKaHuii, B KOTOPOM HaXOAWTCS Pe3yribTaT aHauu-

3a.

5 TpeboBaHus

5.1 O6Lwwue TpeboBaHMA K MeToy aHasm3a 1 TpebosaHus 6e3onacHocT — no FOCT P 52599,

52

psAfiKe 1 OCBOVBLLIVIE COOTBETCTBYIOLLME METO/bI aHaM3a.

5.3 AdipuHMpoBaHHOE 30/10TO MOXET MOCTynaTb Ha aHaM3 B BuAE CAMTKOB MNPOM3BO/ILHON (DOPMbI, Su-
ThIX CTEpXHER AvameTpom oT 6 A0 8 MM. AnmHOW oT 20 o 70 MMm; npokarta (NeHTbl) A/ MHOW He 6onee 200 MM.
LU/PUHOA He MoHee 15 MM, TonwmHo oT 0.1 go 0.2 MM. a TaKke B BUAE CTPYXKW, MPOBOSIOKW, rpaHyn, ryoku

W NOPOLLIKa.

5.4 Ot60p Npob 4/19 aHasm3a NpoBOAAT B COOTBETCTBUM C TpeboBaHmsamm FTOCT 28058.

6 MeTo/abl aTOMHO-3MUCCUOHHOIO aHannsa

6.1 MeToa aTOMHO-3MUCCHMOHHOIO aHasI3a C AyroBbIM BO30Y)aeHeM 1 ooTorpacomieckoi
perucTpaupein cnektpa

MeTog, OCHOBaH Ha MCMAapeHMM U BO3GYXKOEHUM aTOMOB MpOGbl
pervicTpauyy  CnekTpa,

XapaKTeprcTMKam.
MeTog, no3BONSET OMpefendTe Maccosble [0/ MpUMEceil B [uanasoHax, MpuBEAeHHbIX B Tabmmue 1. c

rnokasate/1iM1 TOYHOCTU MEeToAa aHas3a, NprBeseHHbIMM B Tabnuue 3.
6.1.1 CpeqcTsa M3MepPeHNiA, BCrioMoraTesbHble YCTPOVCTBA, MaTepuasibl, PeakTBbl M PacTBOPb!
CnexTporpady ¢ 06paTHoii nnHeiHol aucnepcreli He 6onee 0.6 HM/MM. TPEX/IMHI0BO CUCTEMON OCBe-

LLIEHMS LLLESN, CriekTpasibHOM 061acTbio Anana3oHoM oT 170 o 700 Hw.

(8)

K BbINOSHEHUIO aHa/M3a [OMycKalTcs /mua He Monoke 18 seT. 0byyeHHble B YCTAHOB/IEHHOM TMO-

B [AyroBOM paspsge, dotorpadmyeckoi
M3MEPEHUN  TVIOTHOCTU  MOYEPHEHUIA aHA/IMTUYECKUX CMEKTPa/bHbIX  SIMHWIA — onpeaensie-

MbIX 3/IEMEHTOB W TMOC/EAYIOLEM OMNPEAENEHAN MacCOBbIX [OMEN 3/IEMEHTOB-NPUMECE MO  TPaayVIPOBOUHLIM
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eHepaTop Ayr NOCTOSIHHOrO WM NepeMeHHOro Toka cusioli oo 15 A.
CrieKTponpoeKTop.

MvikpodboTomMeTp (MUKPOAEHCUTOMETP).

Becbl na6opatopHble no [OCT 24104 c¢ npefenom AOMyckaemoin abCoMTHOM MNOrpeLlHoCT!  OfHOKpaT-
HOro B3BeLLMBaHVA He 6osee + 0,005 T.

lMeyb conpoTMBIEHS.

HanunbHmkm 6apxarHble.

Kycauku.

CrakaHbl B1-100 TC no FOCT 25336.

MnuTa anekTpruyeckas ¢ 3aKpbITON CrIVPasbH.

CTaHOK A1 3aTOHKM rpadiMTOBbIX 3/IEKTPOLOB.

Mpacomt mapkn MIMIr-7 no [1].

CTepHM rpadomToBble 4151 CNEKTPaUTbHOTO aHas3a AnaMeTpom 6 MM. g/mHoli 200 mm no [2].

OnekTpoabl BepxH/e avameTpoM 6 MM. AmHo oT 30 A0 40 MM. 3aTOYeHHble Ha YCEYEHHbI KOHyC C M/1o-
Waakoi ot 1.5 go 2 MM um nostycgoepy.

DNeKTposb! HWKHME AnaMeTpoM 6 MM. AsimHol oT 30 A0 40 MM C KpaTepoM AVaMeTPoOM 2 MM U r/lyOMHO
1 mMm.

Turnm  rpadutoBble  AMAMETpOM 12 MM. BbICOTOM 15 MM C KpatepoM AuiametpoM 6 MM U [TyOuHOl
12 MM. uM3rOTOB/IEHHble K3 rpadmTa  Mapkm MJ/IT-7  (gonyckaeTcs  UCMOMb3oBaHWE  TUIMER  AvameTpoM
26 MM. BbICOTOM 32 MM C KparepoMm auametrpom 20 MM W1 [youHon 28 MM mim 17 X 25 MM C KpaTtepom [y-
GVHOM 15 MMm).

doTonnacTrHkM dootorpadouyeckume cnekrporpadmyeckme NPC-03 no [3].

MposiBrTENb 1 GIMKCAXK 4/19 DOTOMIACTUHOK.

Kucnota consiHast oc. 4. no FOCT 14261. paz6asneHHast 1:1.

CnnpT 3TUI0BbIN pekTUdrkoBaHHbIN No FTOCT 16300.

Bopa auctunnmposarHas no MOCT 6709.

MHUET XPYPrMyYecKuii.

TkaHb xionyatodymaxkHasi no MOCT 29298.

Bara meamupHckas no FOCT 5556.

Bymara maciutabHo-koopayHaTHasi no MOCT 334.

"CO cocrtaBa adhhrHMPOBaHHOIO 30/10Ta.

O6pasLp! 415 rpafyvipoBKU.

O6pasLpl 4151 KOHTPOSA.

JonyckaeTcs npuMeHeHve ApyrMxX 0O0pyAOBaHWs, MaTepuasioB W peakTMBOB MpW  YCMIOBUM  MOSyHYeHUs
rokasaresieil TOUHOCTH, He YCTYMatoLLMX YkazaHHbIM B Tabmue 3.

6.1.2 Tloarotoska Kk aHanmsy

6.1.21 Ha aHanm3 npobbl MOCTYMAlOT € BUAE CTPYXKW, MPOBOMIOKW, JIEHTbI, rpaHys, ryokv, MopoLlka mac-
COI1 He MeHee 5 I N ABYX ITbIX CTEPXKHEA.

Topubl CTepHeld 3araumBaroT Ha nosycdiepy W obpabartbiBaloT GapxaTHbIM  HaMWILHAKOM A0  Nosyye-
HUS [11aKOl NOBEPXHOCTU.

6.1.2.2 MoBEpXHOCTb  30/10Ta  OYMLLAIOT:  NpPoObl  (CTEPXHM)  MOMELAT B CTakaH, NpvbasnsaloT
10—20 cm® (oA crepkHeli 50 cwl®) pactBopa consHol kucnotel (1:1) u knAtaT B TedeHne 5 — 10 muH. Pac-
TBOP C/MMBAOT M MPOMbIBAOT BOAON 6 — 7 pa3 fJdekaHTaumell. Takum e 06pasoM 06pabaTbiBatoT CTaHaap-

THble (TPagyVPOBOYHbIE) 06pasLpbI.

Mpo6bI B BUAE ryOKM 1 NMOPOLLIKA XMMMYECKOI 0UMCTKE HE NOABEPratoT.

OT kaxgoli npobbl (kpome npob6 B BUAE NMTbIX CTEPXKHEA) OTOMparOT MO BOCEMb HABECOK, OT  KaXdoro
CTaHAapTHOro 06pasLia — Mo YeTbIpe HaBecky Maccoit 200 Mr kaxkgast.

6.1.2.3 Kaokoyto O4MLLEeHHY0 HaBecky Mpobbl WM CTaHAapTHOrO  (rpadyvipoBOYHOMO) Obpasua nomella-
IOT B KpaTep HIKHETO 3/1eKTpoa.

[JonyckaeTcs  npedgapuTenibHoe — CM/aBfieHVe  HaBeckn Npobbl WM CTaHZapTHOro  (rpafyvpOBOYHOrO)
obpasua B rpadMToBOM TWUIIe B KOposiek. KOposibky NpoTVpatoT BaTHbIM - TaMMOHOM, CMOYEHHbIM  CMMPTOM, U
MOMELLIAIOT B KpaTep HYDKHETO 3/1EKTPOAA.

DNeKTpoA, C HABECKO YCTaHaBMMBAOT B HWKHWIA  3/1EKTPOACAEPXaTe b  LUTAaTMBa. 8 BEPXHWUIA  3MeKTpo-
[Jofepxaresb YCTaHaBIMBAKOT 3/1EKTPOS, 3aTOUEHHbI HA YCEUYEHHbI KOHYC U nosycdiepy.

Mpobbl 1 CTaHAAPTHbIE 06pa3Lb B BAAE UTbIX CTEPXXHEN CIY)XAT BEPXHVMM 1 HYKHVIMM 3/1EKTPOAAMU.
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6.1.2.4 TlogrotoBka NprvbopoB K paboTe — Mo 3KCryaTalnoHHbLIM AOKyMeHTaM NprobopoB.

6.1.25 OnekrpoaoaepXaresii. BECbl U Apyrve Nprucnocob/ieHns NPOTUPAKOT TKaHbH0, CMOYEHHOI Crinp-
TOM.

6.1.3 [poBegeHve aHaM3a

6.13.1 MeXanekTpoaHbIA NpoMexyTok oT 1.5 A0 2.5 MM ycTaHaB/MBalOT MO MPOMEXYTOYHON Auadipar-
Me BbICOTO 5 MM. NoAAepK1Bas MOCTOSHHLIM BCE BPEMS SKCTO3NLN.

Mexay a1ekTpofamm 30k ratoT ayry 1 daoTorpadiMpytoT CrekTpbI C NMOMOLLBHO CriekTporpadia.
Ycnosusi hoTorpaciMpoBaHns NpUBeaeHbI B Tabmue 7.

Tabnwuuya 7— Ycnosusa choTorpacmpoBaHums

3Kcno3uuus, ¢. 419 COOTBETCTBYIOLLEN
[lyra nepeMeHHOoro Tom 06nacTy crekTpa
LnpuHa
Lenun, MM
YacTtoTa pa3psfos. |PuKcMpoBaHHOE 3Ha4YeHne , MeHee 6onee
My, hasbl nogpxura. 'C Cuna Toka. A Obwur 290 HMm 290 Hm
100 60 5—6 0.015 15 60 45
[lyra nocTosHHOro Toka
®urKcmpoBaH-
YacToTa Hoe 3Haue- Monap* WHAYKTUB- | Cuna Toka.
pa3psgos. 'y, Hue hasbl MOCT* HOCTb. bIKI A
nopxura. *C
100 60 ¢ 2000 5—6 0,015 15 60 45

* OBXUI NPUMEHSIIOT MPU aHaIM3e NPo6 B BUAE NINTLIX CTEPXKHEN.

JonyckaeTcs  MCMOMb30BaHWE  APYTUX  PEXVMOB MpU  YCIOBUM  MOMYyYeHWss nokasatesieli  TOUHOCTW, He
YCTynatoLLMX NprBeAeHHbIM B Tabmue 1.

6.1.3.2  doTtorpadmpoBaHMe CrMeKTpPoB CTaHAapTHbIX 06pasuoB M NpPo6 NPOBOAAT B ABYX 06/1aCTAX Criek-
Tpa: meHee 290 HM n 6onee 290 HM. [na Kaxdoi 06GMaCTU CnekTpa MoMyvaloT Mo ABE CNEKTPOrpamMbl Kakaoro
CTaHJapTHOro 06pasLia v No YeTbIpe CNeKTPOorpamMbl Kadxaol NpoobI.

6.1.3.3 OKCMNOHVPOBaHHble  (DOTOMIACTVHKMA  NPOSIBAISAIOT,  MPOMbIBAIOT,  (OMKCVPYHOT, MPOMbIBAOT B MpOo-
TOYHOI BOAE M CyLLaT.

Mpn copepwaHum cepebpa u mean 6onee 0.003 % aHanm3 npoBogsaT B coortserctBuM C¢ 6.1.3.1 — 6.1.3.3
Ha OTAEe/bHbIX HABECKAX, CMEKTPbI oTOrpacdiMpytoT YePE3 TREXCTYNEHYATbIN OCabuTeSb.

6.1.4 O6paboTKa pesy bTaToB aHa/M3a

Ha kaxgoii cnektporpaMMe  M3MEPSIOT  MOYEPHEHVS]  aHa/IMTUYECKOM  SIMHUM - OMPESENsieMoro  a/emMeHTa
Sy ¢ (rabmua 8) n Grmanexawero doHa (MUMHUMa/IbHOE MOYEPHEHVE PSAOM C  AHA/IMTUYECKON MuHWEn C
/06O CTOPOHbI, HO C OAHOW M TOli e BO BCEX CreKTpax Ha OAHOW (DOTOMMACTMHKE) WM SIMHWWA CPaBHeHWs SN
BblumcnsoT pasHocTb noyepHeHWin AS = S,.q — Sq (S ). Mo 3Ha4eHusM AS, 1 aS,, MoMydeHHbIM MO BYM
CreKkTporpaMmaM  [19  Kakaoro CTaHAapTHOrO  0bpasua, HaxofsaT cpefHeapudpmeTnyeckoe 3HaveHne AS . Ot
cpefHuX 3HadveHnin AS [na cTaHOapTHbIX 00pasuoB M AS. MOJYYEHHbIX MO YETbIPEM CrieKTporpaMMaM [/ Kadk-
[0 aHa/mM3Mpyemoii  Mpobbl, MEPEXOAsT K 3HAYEHWsIM  fIOrap(PMOB  OTHOCUTESIbHO  MHTeHCMBHOCTY  1A(/ /1)
no Tabmmue Al npunokenus A. Vicnonbsys 3HaueHns IgC wu 1a(./ly), nonyuveHHble Ans CTaHOAPTHbIX 0Gpas-
LOB. CTPOSIT Ha MaclUTaGHO-KOOPAMHATHO Bymare rpaflyvpoBouHbii rpadvk B koopauHatax (IgC +  Li3(//y)],
rnpe  C—maccoBas [ona  onpefensieMoii  npuUMecM B CTaHAApPTHOM  obpasue. [1o  4eTbipemM  3HAYeHUAM
1n(dly), * ~Jlp, NONyUYEHHbIM MO YETLIPEM  CMEKTPOrpaMMam  [/1  KKAOr0  ONPEAesisieMoro  a/IEMeHTa,
HaxogAT no rpacduky 3HaveHVss X — forapudoma 3HauveHuss Maccosoil aonm. Mo dpopmyne C = 10% BblMMCASIOT
3HaYeHUs1 MaccoBbIX J0/1Eei NpUMecH — pe3yrbTarbl Napasyie/bHbIX OnpeaeneHui.
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Tabnuuye 8— AHaMTUYECKME IMHUM N AMana3oH OnpeaesiseMbIX MacCcoBbIX 40/el

OnpefensemMblil anemMeHT aHanﬂQSqH%cEgg?blllem. ?:a(:zf:; MaccoBas fons. %
ANOMUHWIA 308.22 ®OH 0.0001 — 0.005
308.22 ®OH 0.0001 — O.0OI
309.27 ®OH 0.0002 — 0.01
396.15 ®OH 0.0001 — 0.005
BUCMYT 306.77 ®OH 0.0001 — 0.01
306.77 ®OH 0.0001 —0O.0I
Fannwi 294.364 ®OH 0.0002 —0.0OT
Xeneso 269.84 ®OH 0.0003 — 0.02
269.94 ®OH 0.0003 — 0.005
269.94 ®OH 0.0002 — 0.002'
302.06 ®OH 0.0003 — 0.005
368.12 ®OH 0.0005 — 0.02
NHania 303.94 ®OH 0.0002 —0.01
325.61 ®OH 0.0002 — 0.01
326.61 ®OH 0.0001 —O.0OI
410.18 ®OH 0.0002 —0.01
461.13 ®OH 0.0002 —0.01
Vpnawnit 266.48 ®OH 0.001—0.01
269.42 ®OH 0.001 —0.01
322.08 ®OH 0.001 —0.01
361.36 ®OH 0.001 —0.01
322.08 ®OH 0.0001 —0O.0OI
Kagmui 326.11 ®OH 0.0002 — 0.005
326.11 ®OH 0.0001 —0O.0r
228.80 ®OH 0.0002 — 0.003
298.06 ®OH 0.0002 — 0.003
361.28 ®OH 0.0002 — 0.003
Kanbumii 317.93 ®OH 0.0003 —0.01
31S.89 ®OH 0.0002 —O.0r
393.37 ®OH 0.0003 — 0.01
422.67 ®OH 0.0003 — 0.01
Kobanbt 340.51 ®OH 0.0001 — 0.003
340.92 ®OH 0.0001 — O.0OI
34S.3S ®OH 0.0001 — 0.003
346.58 ®OH 0.0001 — 0.003

12



MpogosmkeHvie Tabnuupbl 8

FOCT P 53372—2009

[OnnHa aonmbl

Onpegensiemblil 31eMeHT aHaﬂMTMqi?\:Oﬁ nUHNY, Cﬁg::”::;ﬂ Maccoms gonsi. %
KpemHuii 288.16 PoH 0.0002 — 0.01
288.16 PoH 0.0001 — 0.01*
MarHuit 277.98 PoH 0.0002 — 0.005
279.55 ®oH 0.0002 — 0.005
280.27 ®oH 0.001—0.00S
285.21 PoH 0.0002 — 0.01
MapraHeL, 279.48 PoH 0.0001 — 0.01
2S7.61 PoH 0.0001 — 0.01
280.11 ®oH 0.0001—0.005
403.45 ®oH 0.0001—0.005
Megpb 324.75 PoH 0.0001 — 0.001
324.75 PoH 0.0001 — 0.02*
327.40 0.0001 — 0.004
An 330.83
327.40 0.003—0.02
MbILWbAK 234.98 ®oH 0.0005 — 0.001
234.98 PoH 0.0001 — 0.01*
189.04 PoH 0.0005 — 0.001
228.81 PoH 0.0005 — 0.01
278.02 PoH 0.001 —0.01
305.43 ®oH 0.0001 — 0.005
Hvkenb 305,43 PoH 0.0001 — 0.01*
341.48 PoH 0.0001 — 0.005
361.94 PoH 0.0001 — 0.005
Onoso 283.99 PoH 0.0001 —0.01
175.79 ®oH 0.0002 — 0.01
317.S0O PoH 0.0002 — 0.01
326.23 PoH 0.0002 — 0.01
Mannaguia 324,27 DoH 0.0003 — 0.01
324.27 ®oH 0.0001 — 0.02*
340.46 ®oH 0.0003 — 0.02
342.21 PoH 0.0003 — 0.02
MnatnHa 265.94 PoH 0.0008 — 0.01
265.94 PoH 0.0001 — 0.02*
5%1.88. ®oH 0.0008 — 0.02
BTOPOVi NOpsiAoK
Poguia 339.68 PoH 0.0001 — 0.003
332.31 PoH 0.0001 — 0.003
343.49 ®oH 0.0001 — 0.005
343.49 ®oH 0.0001 — 0.01*

13
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OkoHuyaHue Tabnuubl 8

Onpegensiemblil 31eMeHT aHanﬂQII:IIHHgC?(g};IIj'IbILIHMM. SnemeHuT MaccoBas fons. %
i cpasHeHuii
CauHel, 261.42 ®OH 0.0002 — 0.01
261.42 ®OH 0.0001 —0.01*
266.32 ®OH 0.00S —-0.01
283.31 ®OH 0.0002— 0.01
405.78 ®OH 0.0002— 0.01
CeneH 196.09 ®OH 0.0002 — 0.002
203.98 ®OH 0.0002 — 0.002
241.35 ®OH 0.0002 — 0.002
391.12 ®OH 0.0002 — 0.002
Cepebpo 328.07 ®OH 0.0001 — 0.004
328.07 ®OH 0.0001 — 0.02'
328.07 An 330,883 0.002—0.02
338.29 ®oH 0.0001 — 0.02
Cypbma 259.81 ®oH 0.0002 —0.01
259.81 ®oH 0,0001 — O.0I
217.58 ®oH 0.0001 — 0.01
287.79 ®oH 0.0001 — 0.01
S16.62 ®OH 0.0001 —0.01
Tennyp 238.58 ®OH 0.001 — 0.005
238.58 ®OH 0.0001 — 0.0l
214.27 ®OH 0.001 — 0.003
TutaH 334.90 ®OH 0.0001 — 0.003
324.20 ®OH 0.0001 —O.0I
336.12 ®OH 0.0001 — 0.003
498.17 ®OH 0.0001 — 0.003
Xpom 276.66 DOH 0.0001 — 0.003
276.66 ®OH 0.0001 —0.01
301.49 ®OH 0.0001 — 0.003
425.43 ®OH 0.0001 — 0.00S
LinHK 213.85 ®OH 0.0002 — 0.001
328,23 ®oH 0.0002 — 0.001
330.26 ®OH 0.0002 — 0.001
330,29 ®OH 0.0002 — 0.001
334.50 ®OH 0.0002 — 0.01

* C ucnonb3zosaHnem MA3C

MpumMeyaHune—8 cnyyae MOBLILIEHHOIO COAEPXKAHUS HWKEYKA3aHHbIX 3/1EMEHTOB BO3MOXHbl Ha/IOXEHMS Ha
cnegywowme nnuHuKn, HM: Ha In 303.94 — Cr 303.93: Ha 1r 266.48 — Cr 266.48: Ha 1r 269.42 — Cr 269.42: Fe 269.42;
Co 269.42; Rh 269.42: Bo3MOXHa NunHMSA OCHOBbI An 269.43: Ha Cd 298.06 — Cr 298.08: Fe 298.09: Pd 298.06: Ha
Co 340.51 — TI 340.51; Ha Co 340.92 — TI 340.92: Ha As 228.81 — Fe 228.80: Ha A3 278.02 — Cr 278.03: Ha
Rh 332.31 — Ti 332.29: Fe 332.31; Ha Pb 266.315 —Cr 266.32: Ha Pb 283.310 —An 283.303: Ha Se 241.35 —
1f 241.331; Fe 241.33; Ha Mp 277,98 —Sn 277,981; Ha Pd 342,12 — Rh 342,12.

14
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JonyckaeTcs  UCrMofb3oBaHWe  ApYrMX  JIMHWIA, a Take BbIMOSHEHWE MPOLEAypbl MOCTPOEHWS  rpafyvpo-
BOYHbIX [PACIKOB C MPVMEHEHMEM COOTBETCTBYIOLLWX MPOrPaMM  BbIMUC/MTENBLHOM TEXHUKM MPU  YC/IOBUM  [O-
JIy4eHms] NoKasaTenei TOUHOCTH, He YCTYNaroLLMX YkazaHHbLIM B Tabmue 3.

3a pesynbTar aHa/mM3a NPUHAMAT — cpefHeapuihMeTMUECKOE 3HAUEHVE YeTbIpeX (BOCbMM) PE3Y/ILTATOB
napaiiesibHbIX OMpPeesieHuiA, Npu YCoBMW BbINoHEHWS Tpe6oBaHWii pasaena 4.

6.2  MeTof aTOMHO-3MVCCYOHHOIO aHanm3a C AyroBbIM BO3GYAEHEM 1 hOTOSIEKTPUHECKON

pervicTpauvieil cnektpa

MeTog OCHOBaH Ha MCnapeHuM u BO30YXOEHM aToMOB Mpobbl B AYroBOM paspsge, (DOTO3MEKTPUYECKON
perctpaumy  Crektpa, U3MEPEHWW  MHTEHCMBHOCTM — aHaUIATUYECKMX — CMEKTPasibHbIX — /IMHWIA  onpeaenisieMbixX
3MIEMEHTOB U MOCMELyIOWEM  ONMPEeAeNeHUuM  MaccoBbIX — AOMeli  3MEMEHTOB-NpUMECE/A MO rpafyVpOBOYHbIM
XapakrepucTmKam.

MeTon NO3BOSISET OMPEAEeNsTb MaccoBble A0/M MPUMMECE B Avana3oHax, NpuMBedeHHbIX B Tabnmue 1, €
nokasaresisiMm TOYHOCTU, NPMBEAEHHbLIMU B Tabnuue 3.

6.2.1 CpepcTBa M3MEPEHMIA, BCTIOMOraTe/IbHble YCTPOICTBA, MaTepuasibl 1 PEaKTUBbI

CneKkTpoMeTp OMTUYECKUIA 3MUCCUMOHHBLIA C 06paTHOW MWHEVHOW Aaucnepcvein He 6Gonee 0.6 HM/MM.  criek-
Tpa/lbHOM 06/1acTbi0  AvanasoHom 170 — 500 HM. B c/ydyae no/uxpomaropa (KBaHTOMETP), VMENOLMA He Me-
Hee 30 kaHa/ioB, WM cnekTporpadp € ob6patHoii /iMHeHOW aucnepcueli He 6o0siee 0.6 HM/MM.  CriekTpasibHOM
06nacTblo, aranasoHom 170 — 500 HM 1 perucTpauyein Ha anoaHyto matpuiy (MASC).

leHepaTop Ayr NOCTOSIHHOTO W/ NepeMeHHOro Toka cusioli go 15 A.

AHa/M3aTOp MHOrOKaHaUTbHbIV aTOMHO-3MUCCUOHHBIX crekTpos (MAIC).

Becbl na6opatopHble no FOCT 24104 ¢ npegenoM  [omnyckaemol MOrpeLlHOCTM  OAHOKPATHOTO  B3BELUM-
BaHus He 6onee 0.005T.

lMeyb conpoTyBNEHUS.

CTaHOK A1 3aTO4KM rpacdiMTOBbIX 3/1EKTPOAOB.

padhuT /159 CNEKTPasIbHOrO aHasm3a oc. Y. 7 — 3. AnaMeTpom 6 MM. g/imHoli 200 mm no [1].

padhuT /19 CNEKTPasibHOrO aHasimsa oc. Y. 7— 3. AvaMeTpoM 12 M. g/mHoli 200 mm no [1].

Turmn rpaduToBblE BbICOTOA 15 MM C KpaTepoMm AMameTpoM 6 MM. [y6uHOl 12 MM. BbITOYEHHblE M3 Tpa-
(MTOBLIX CTEPXHEN OC. 4. 7 — 3, AvameTpoM 12 MM (OOnyckaeTca WCMOMb30BaHWe Turieli BbICOTON 32 MM.
OvamveTtpom 26 MM € kpatepoMm gvaveTpoM 20 MM. rybuHoW 28 MM wam 17 X 25 MM C Kpatepom [youHoi
15 Mm).

DnekTpogpl rpadmTtoBble BepxHMEe MHOA 30 — 40 MM. BbITOYEHHble U3 TPACIUTOBbLIX CTEXHEA OC. M.
7 — 3. AMameTpoM 6 MM. 3aTOUEHHbIE Ha YCeUEeHHbI KOHYC C MI0LWaaKoin 1.5 —2 MM uim nosnycdepy.

2nekTpoapl rpadMToBble HWKHME mHOA 30 — 40 MM C KpaTepom [yGuHOM 1 MM. AvaMeTpoM 2 MM.
BbITOYEHHbIE U3 FPAdIMTOBLIX CTEPXHEN OC. Y. 7 — 3, AMaMETPOM 6 MM.

[uTa anekTpuieckas ¢ 3aKpbITON CIMpasbIo.

CrakaHbl B1-100 TC no FOCT 25336.

Kncnota conaHas oc. u. no FOCT 14261.

CnmpT aTWIOBLIA pekTndMKoBaHHbIA no FTOCT 18300.

MVHLET XMPYPrvecKuii.

Kycauku.

TkaHb xrionyatobymaxkHasi no MOCT 29298.

Bara megumumHckas no FOCT 5556.

"CO cocrtasa adhhrHMPOBaHHOIO 30/10Ta.

O6pasLbl 415 rPpasyVpPOBKA.

O6pasLipl 4151 KOHTPONA.

[Jonyckaetcs npuMeHeHVWe Opyrx 00OpyAOBaHVs, MaTepuasioB, peakTVBOB W  CTaHAapTHbIX — 06pasuoB
CoCTaBa Mpy YC/I0BWM NOJTyYeHNs NoKasaTesiei TOUHOCTU, He YCTYNaloLLMX YKasaHHbIM B Tabmue 1.

6.2.2 T[logrotoBka K aHasnsy

MoaroToBka Npob 1 Npubopa K aHarmzy — no 6.1.2.2.

6.2.3 T[posBegeHve aHanm3a

Pabouvie peXxmmMbl yCTaHaB/MBAKOT COrIACHO aHayTATUHECKO Mporpamme /néo no 6.1.3.

[JN1HbI BOSTH aHa/IATUYECKUX NIMHWY NPUBEAEHBI B Tab/Le 7.

6.2.4 O6paboTKa pesybTaToB aHa/M3a

3a pesynbTar aHa/wm3a MNpUHUMAKOT — cpegHeapuctMeTMyeckoe 3HadeHne 4eTbipex (BOCbMK)  pesy/bTaToB
napasiienbHbIX OMpPeaesIeHNiA, MpY YCII0BWW BbINOMHEHUS TpeboBaHWi pasaena 4.
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6.3 MeTo/, aTOMHO-3MWCCYIOHHOTO aHas3a C MICKPOBbIM BO30YXXAEHVEM 1 (HOTOS/EKTPUHECKON

pervcTpauveli cnektpa

MeTon OCHOBaH Ha WUCMapeHyn U BO3OYXAEHMM aTOMOB MpPo6bl B UCKPOBOM paspsae, hoTo3NeKTpuyec-
KON peructpauuy CnekTpa, W3MEpPEeHWM WHTEHCUBHOCTM — aHa/MTUYECKMX  CMIEKTPa/IbHbIX  IMHWIA  OnpeaensieMbiX
aMleMeHToB U (poHa. CBfI3b WHTEHCMBHOCTW JIMHWIA C COdEpXaHWeM 3fIEMEHTOB B Npobe YycTaHaBMBalOT € Mo*
MOLLIBHO IPay POBOYHbIX XapaKTEPUCTUK.

MeTog, No3BoISET onNpeaensiTb CoAepxaHne NpUVECeli B AvanasoHax, NpBeAeHHbIX B Tabnuue 2.

Mokazarenm TOYHOCTV MeToa aHa/M3a NpuBeieHbl B Tabnvue 3.

6.3.1 CpeacTBa M3MEPEHWIA, BCTIOMOraTe/IbHblE YCTPOCTBA, MaTepuasibl 1 PeaKTuBbI

CneKTpoMEeTP OMTUYECKNIA SMUCCUOHHBIA C 06paTHON NMHeliHOR aucnepcueli He 6osee 0.6 HM/MM. cnek*
Tpa/lbHOM 06/1acTbl0  AvanasoHoM 175 — 700 HM. B C/lydae no/wvxpomaropa (KBAakTOMETP). MMEHWMA He Me-
Hee 30 KaHa/10B C 1CKPOBbIM MCTOUYHMKOM BO36YXXAEHWA CriekTpa.

Becbl nabopatopHble no T[OCT 24104 ¢ npefenom AOMyckaemoil abCosHTHOM MOrpeLuHOCT!  OAHOKpaT-
HOro B3BeLLMBaHMA He 6onee 10.01T.

Meyb conpoTvBAEHNS.

CTaHOK ¢ppesepHblil.

Mpecc.

Mpecc-thopma CTasibHas ¢ MaTpuLeli BHYTPEHHM AnameTpom 40 MM.

[u1Ta aneKTpuieckas ¢ 3aKpbITON CIMpasbIo.

MHUET XVPYPIMYECKUIA.

Kycauku.

CrakaHbl B-1-100TC no MOCT 25336.

Mpadomt mapkn MIMIr-7 no [1].

Turnm rpadMtoBble AMameTpoM 26 MM. BbicoTo 30 MM C KpaTepoM AvameTpoM 20 MM. [youHol 25 M.
W3roTOB/IEHHbIE 13 rpadmTa Mapku MIMI-7.

Kucnota consiHast oc. 4. no FOCT 14261. paz6asneHHas 1:1.

CnumpT 3TWIOBbLIA pekT1dMKoBaHHbIA No MTOCT 1S300.

AproH razoobpasHbiii no FOCT 10157.

TkaHb xonyarobymaxHas no FOCT 29298.

Bata megunumHckasi no FOCT 5556.

"CO cocrtasa adh1HMPOBaHHOIO 30/10Ta.

O6pasLp! 415 rpaayvipoBKU.

O6pa3sLibl 415 KOHTPOSIA.

[JonyckaeTcs npyMeHeHVe Opyrux O6OpyJOBaHWS, MaTepuasioB W peakTyBOB MPU  YC/IOBUM  NOJyYeHUs
rokasaresiei TOUHOCTU, He YCTYMatoLLMX YkazaHHbIM B Tabmue 3.

6.3.2 T[logrotoBka K aHamsy

6.3.2.1 Tpobbl B BUAE CAUTKOB, TEHTbI, NIACTVH NPOTUPALOT TKAHBHO, CMOYEHHOI CrIMPTOM.

6.322 OT Kaxmon npodbl CTPYXKW, MPOBOMIOKW, TPaHys, TyOKM WM MOpOoLUKA OTOMPAatOT HaBECKy Maccol
He MeHee 10 r. [na yganeHnst MOBEPXHOCTHbIX 3arpsi3HeHWin Mpoby (KpoMe Mopolika W ryoKM) OuMLaT Mo
6.1.2.2.

Kaxaylo HaBecky MOMELLAT B TUreslb W CriaBnsitoT. [MoyyeHHbii CAMTOK MOMELLaT B mpecc-chopmy 1t
npeccytot ¢ yewnviem 400 kH. MoBepXHOCTb NMostydeHHbIX TabieTok oumLakoT no 6.1.2.2.

MoBepxHOCTb NpPo6 (C/MTKOB, MpoOkaTa, TabneTok) Ao/bkHa ObiTb  M/IOCKOM WM rnagkol, 6e3  OTC/oeHwi
(Npv HEOBXOAMMOCTY NOBEPXHOCTL HPE3EPYHOT).

JonyckaeTcs npeccoBaHMe nNpob TryokW, CTPYXKM WM MOpolka 6e3 npeasapuTenibHOro  CrilaBneHus. 8
3TOM Crlydae Macca HaBecku 0/mkHa ObITb He MeHee 30T.

6.3.2.3 [loaroToBka CrieKTpoMeTpa — Mo 3KCIU/TyaTaLMoHHbIM AOKYMeHTaM nprubopa.

6.3.24  3Jnektpogodepxarenn, Becbl W ApyrMe npucrnocobneHns MPOTUMPAOT  TKaHbH), CMOYEHHON  cnmp-
TOM.

6.3.3 [poBeneHve aHam3a

Pabouve pexuMbl yCTaHaBIMBAKOT COITaCHO aHaIMTUYECKOR nporpamme npudopa:

yactota— 300 Iy,

€MKOCTb — 5 MK®;

WHAYKTMBHOCTb —130 MKIH:

Bpems nHTerpauum — 10 c.
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[JonyckaeTcss  nCnofb3oBaHVe ApyrX PEeXMMOB MpW  YCIOBMM  MOMyYeHUst MnokasaTteneil  TOYHOCTW, He
YCTYNarLLMX YKa3aHHbIM B Tabnuue 3.

MoaroToBneHHyt0 npoby (TaGneTky WA  CAATOK) MOMELLAT Ha  aHa/MTUYeckMiA CTO/MK U MogBepra-
IOT BO3ENCTBMIO MCKPOBOTO pa3psga B MATM  MecTax. KOHTP-3/1ekTpofoM  CIyXWT — BOMbCPamoBbIii — CTep-
XEHb.

[JNHbI BOMH aHanMTUYeCKUX NIMHWY 1 dioHa MpriBeAeHbI B Tabnuue 9.

Tab6nuuya 9— [AUHbI BOSIH aHA/IMTUYECKUX JIMHWIA 1 hoHa
B HaHOMeTpax

Onpepensemblii aﬁnaﬂnimi%]liglﬁ ®OH Ha a/imHe Onpepgensemblii aﬂgﬂ;?ﬁi’l:;:z DOH Ha g/iMHe

3anemeHT i BOJIHb! 3anemeHT iy BOJTHbI
ANOMUHWIA 396.15 310.50 Hukenb 361.93 310.50
BucmyTt 405.78 310.50 Onoso 175.79 310,50
XKeneso 259.94 310.SO Mannaguin 340.45 310.50
WNHanii 410.18 310.50 MnatnHa’ 531.89 310.50
Npwnanit 351.36 310.50 Popnii 343.49 310.50
Kagmuin 228.80 200.88 CsuHel, 405.76 310.50
Kanbuwii 422.67 310.50 Cenen 196.09 200.86
Ko6anbT 345.35 310.S0 Cepebpo 338.29 310.50
KpemHuii 288.16 310.50 Cypbma” 206.84 200.86
Marnwuii 285.21 310.50 Tennyp 214.27 310.50
MapraHxed, 403.45 310.50 TutaH 498.17 310.50
Megab 324.75 310.S0 Xpom 425.43 310.50
MbILWbsK 234.98 200.86 LinHk 213.86 200.86

* Bo BTOPOM MOPsJKE PeLLeTKu.
" CypbMa 519,62 HM a0 BTOPOM MOPSALKE PeLLETKU.

[JonyckaeTtcss uMCnonb3oBaHWe APYrUX JIMHWIA NpyY YCIOBMM  NOJSTyYeHUs Mokasateneli TOYHOCTW, He  YCTy-
naroLLMX yKasaHHbIM B Tabnmue 3.

6.3.4 O6paboTka pe3y/bTatoB aHa/m3a

3a pesynbrar aHa/m3a MNPUHUMAKOT — cpefHeaputdMeTUYECKoe 3HadeHve nATU  (OecATn) pesynbTaroB  na-
pannensHbIX onpeaeneHuii Npuy YCnoBun BbINoHEHWS TpeboBaHWiA pasaena 4.

6.4 MeToa aToOMHO-3MUCCMOHHOTO aHau3a € UHAYKTUBHO CBS13aHHOI N1a3moi

MeTog, OcHOBaH Ha BO3GYXAEHWM aToMOB NpeasapuTesisHO MepeBefeHHOl B pacTBop Npobbl B MHAOYK-
TVBHO CBS3@HHOW M/iasvMe W U3MEPEHUM WHTEHCMBHOCTW aHa/IMTUYECKON CMEKTPasbHOM  JIMHWM - onpeaensieMo-
ro a/IeMeHTa.

Mpy  pacnbuieHUM pacTBopa aHa/M3VPyemMoi npobbl B M1a3My CBA3b MHTEHCUMBHOCTM JIMHUM C  MaccoBOW
[oreii anemeHTa B pacTBOpe yCTaHaB/MBaKOT C MOMOLLIbHO MPaiyMpPOBOYHON XapaKTEPUCTUKN.

MeTog, no3BOMSET OMpefenatb MaccoBble [O/M NPUMECE B AwanasoHax, NpUBEAEHHbIX B Tabnvue 2, ¢
nokasaresisiMm TOHYHOCTU METO/A aHa/13a, NpMBEAEHHBIMU B Tab/NMLE 4.

6.4.1 Cpepcrsa M3vMepPeHnid, BCioMoraTesbHble YCTPOCTBA, MaTepyasibl, PeakTBbl M PacTBOPb!

CneKkTpoMeTp  aTOMHO-3MWUCCMOHHBbI €  WHAYKTMBHO CBSI3@HHOW MM1a3moil, C 00paTHOi nvHeinHol aucnep-
cueii He xyxe 0,03 HM/MM ©  ()OTOSMEKTPUYECKON perncTpaumeii  WHTEHCMBHOCTM  M3ydeHusi.  CnekTpomeTp
[omKeH obecreumBaTh yyeT qioHa PSAOM C UCMO/Tb3yeMbIMY aHUIMTUHECKAMM JIMHUSIMU.
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Becbl naboparopHbie no FOCT 24104 ¢ npeaeoM A0MyckaeMoi abCooTHOM MOTrPeLLHOCTY He 6oree

+0.0001r.

MnnTa anekTpuyeckas ¢ 3akpbIToli Civpasibto.

Meub MydhenbHasi ¢ Temnepartypoii Harpesa Ao 1000 ®C.

AproH razoobpasHbii no FOCT 10157.

Munetkn 1-1-1-1:1-1-1-2; 1-1-1-5:1-1-1-10 no FOCT 29227.

Konbbl mepHble 1-25-2; 1-50-2; 1-100-2; 1-1000-2 no MOCT 1770.

MeH3ypk1 BMecTMMOCTbHo 25. 50.100. 250 1 1000 cvB o FOCT 1770.
LnnmHapst 1-10-1; 1-50-1 no FOCT 1770.

CrakaHbl B-1-50 TXC; B-1-100 TXC; B-1-250 TXC no NOCT 25336.
BopoHku B-75-170 XC no MOCT 25336.

BopoHkn genvtensHble 8[1-1-100 XC. BA-1-500 XC no MOCT 25336.
CTakaHbl Teth/I0HOBbIE C KpbiLLKamy BMECTUMOCTbLHO 50.100 cvd.

BaHku nonuatuieHoBble BMECTUMOCTLHO 100 cm3,

Crekna yacoBble.

Cryrka aratosas.

TwWrn KOpyHAOBbLIE.

TwWrn cTexnoyrnepoHbie BMECTUMOCTBHO 50 cv3,

MYHLET MEAULIMHCKMIA.

®UbTPbI ByMadkHblE 06E3BOSIEHHBIE «CUHSIS NTEHTaw, «6enast ieHTax Mo [4).
Boga anctnninposaHHas, OMOMHATEBHO OUMLLIEHHAS NEPETOHKOA W MPOryCKaHeM Yepes MOHO06-

MEHHbIE KOJTOHKW.

Kucnota azotHas oc. 4. no MOCT 11125 v pasbasneHHas 1:1.

Kucnota consiHas oc. u. no FOCT 14261 u paz6asneHHas 1:1,1:3,1:5,1:7.1:24.

Kucnota cepHas oc. y. no FOCT 14262 v pasbasneHHas 1:1.

CnumpT 3TWIOBbIA pekT1dUKoBaHHbIN no FTOCT 16300.

Bapusa nepekuce oc. 4. o (5].

Kanusa rgpokeng no FOCT 24363 1 pacTBopbl KOHLEHTpaumeld 500 r/igm3 n 5 1/ gvs.

30/10T0 BLICOKOI YMCTOThI (C MACCOBbIMM A0/SIMU ONpefensieMbIX NPUMECEN, He MPEeBbILLIALLMM

HIDKHVE IPaHULbI AYana3oHa, yKkasaHHble B Tabmue 2.

1B

3onoto no MOCT 6835 v FTOCT 28058.

Cepebpo no MOCT 6836 nm FOCT 28595.

MnatmHa no FOCT P 52245.

Mannagwii no FOCT P 52244.

Poawii B nopoLuke 1o FTOCT 12342,

Mepgb no FOCT 859.

YKene3o kapboHWILHOE pagmoTexHudeckoe no FOCT 13610.
CBUHeLl, BbICOKOI YiCTOTbI No MOCT 22861 nnm FOCT 3778.
LinHk no MOCT 3640.

Hukenb no FOCT 849.

Onoso no MOCT 860.

Cypbma o MOCT 1089.

KpemHmiA MOHOKprCTas/mdeckuii B crintkax no FOCT 19658 nnm kpemHus auokeng no FOCT 9428.
Ko6anst no FOCT 123.

TuTaH ry6uarbiii no FOCT 17746.

AntommnHniA no MOCT 11069.

MarHwii no FOCT 804.

BremyTt no FOCT 10928.

MapraHey, meTasmueckuii 1o FOCT 6008 mapku MH 998.
Xpom no FOCT 5905.

MbILLBbSK METaUTIMHECKNIA OC. M. /10 [6].

Tennyp no FOCT 17614.

Kagmuii no MOCT 1467.

CraHauiA.
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Buc(2-6yTokcnaTunoebid)  acup  (ambyTunkapbuton)  No  [7]. HacbIEHHbIi  XMOPUCTbIM  BOZOPOAOM:
200 cm® gubyTuikapbutona MNOMELAlOT B AeNMTeNbHYH0 BOPOHKY BMecTMmocTbto 500 cm3, mpwmsator 100 cmd
pactBopa Co/isiHOM kucnoTbl (1:7) u BCTpsSixvBatOT B TeuyeHne 3 MuH. [locne paccnaviBaHust BOAHytO dhasy enn*
BalOT B [e/MTeNbHYl0 BOPOHKY, BHOBb mpwwsaroT 100 cm3 pacteBopa consHoii  kuciotbl (1:7) M NOBTOPSHOT
orepauyito HacblILLEeHWS AUBYTUIKapouToNna.

YuicToTa UCnosb3yeMbIX METaUII0B U PeakKTMBOB — He MeHee 99,9 %, ec/in He yKasaHo nHaue.

"CO cocrtaBa athhHMPOBaHHOO 30/10Ta.

O6pasLp! A5 rpafyvipoBKU.

O6pa3Libl A5t KOHTPOSS.

JonyckaeTcs npuUMEHEHWe [pyrMX CPeacTB  M3MEPEHWi,  BCrOMOraTesibHbIX — YCTPOWCTB, MaTepuasioB Wt
peakT1BOB NPy YC/I0BUM NOJyUEHWS NoKasaTesiei TOHHOCTH, He YCTynatoLLmX YkazaHHbIM B Tabnvue 4.

6.4.2 [logroroBka K aHanm3y

6.4.2.1 TlpuUroToBreHNe pacTBOpoB

64211 MpUroToBNEHNE OCHOBHbIX PaCcTBOPOB C MAacCOBOM KOHLEHTpauyeil cepebpa U KPEMHUS
1 mr/em3, ckaHaya — 0.1 Mr/cviB 1 ocTasbHbIX METaU10B — 2 Mr/cm?3

PactBop, cogepxawmii 2 Mr/cmM3 pogusi: HaBecky poaus Maccoi 200.0 Mr TwaTesbHO MepemMeLlvBaloT C
5-kpaTHbIM KO/MYECTBOM Mepekvcn 6Gapusi, MepeTupaloT B aratoBoi CTymnke, MNepeHOCAT B  KOPYHAOBbI  Turesb
N crekaloT B TedeHue 2 — 3 4 npu Temneparype 800 °C — 900 *C (Turefb CTaBAT B XOSIOAHYIO MyddesibHyto
neus). Crnek OX1aXaalT [0 KOMHATHOW TemrepaTtypbl, MEPeHOCAT B CTakaH BMECTMMOCTbi0 250 cM3, cMauvBa-
0T BOAO/ W pPacTBOPSOT B PacTBOpe COMSHOW kucnotel (1:1) A0 MOMHOro pactBopeHusi. Ecnm mocne pactBope-
HUS oOrfeKka B pacTBOpe COMSHOM  KUC/OTbl  OCTAeTCs  OCafoK, CrekaHne U pacTBOpeHue  MOBTOPSIOT.
MonyyeHHbIn pacTBOp pa3baBNAlT BOAOA A0 obbeMa 50 cm3 M ocaxpalT cynbdar 6apus [o6aBneHVeM pac-
TBOpa cepHoin kncnotbl (1:9) nopuMsiMM MpY  MNOCTOSIHHOM  NepemMellVBaHui. PacTBop HarpeBaloT [0 Temnepa-
Typbl 60 *C —70 *C. Uepes 2 — 3 4 MpOBEPSIOT MOHOTY OcaxaeHusl cynbthata Gapwsl, A06aBnsi K pacTBopy
HECKO/IbKO  Kanefb  KOHLEHTPUPOBAHHOW CEPHOM  KUCMOTbl, U OTCOAILTPOBLIBAOT Yepe3 (IMIbTP  «CUHSAS  JieH-
Ta» W [ABOMHOA (hunbTp «6enast neHTa» B MEPHYH konby BmectumocTbto 100 cv3. Ocafok Ha dowibTpe npo-
MbiBaloT 4 — 5 pa3 ropsuMm pacTBOpoM consiHoi kucnoTtel (1:5). a 3ateM 5 — 6 pa3 ropsyeil Bogoil. Pacteop
[I0BOAT 10 METKM PaCTBOPOM COJISIHOW KucnoThl (1:5) 1 nepemeLLBaroT.

PacTtBop, cogepxawmin 1 mr/cM3 cepebpa: HaBecky cepebpa Maccoii 100,0 mr pactBopstor B 10 cm® pac-
TBOpa a30THOM KucoTbl (1:1) npu HarpeBaHuM, 3aTeM npubaBnsoT 50 cvB COMSHOM KUCMOTbl U KAMATAT A0 Mo-
JHOTO  pacTBOpEHMs  oOcagka Xxlopuga cepebpa. PacTBop  oxnaxdalor, MEPEeHOCAT B MEPHYIO  KONby
BMECTUMOCTbI0 100 cM3, I0BOAAT A0 METKM PACTBOPOM CO/ISIHOM KUCNOThI (1:1) 1 nepeMeLLmBatoT.

PacTBOpbl, cogepxalime Mo 2 Mr/cM3 nnatvHbl, CypbMbl, Mblllbsika, Tesylypa WM 0/0Ba: HABECKY Kaaoro
M3 MNepPeuYncrieHHbIX MeTasioB Maccoli 200.0 Mr pacTBOPSOT B CMECKM a30THOM M consHoid kucnoT (1:3) mpu Ha-
rpeBaHMn. PactBop ymapvBaioT Ao obbema 2 — 3 cm3, npubasnaor 20 cm3 pactBopa ConsHoOM kucrnotel (1:5),
MEepeHoCAT B MeEPHY0 Ko/iby BMecTUmocTbio 100 cm3, [JOBOAAT [0 METKM 3TUM e PacTBOPOM  KUC/OThbl U
nepemeLImBatoT.

PacTBOpbl, cofepxale no 2 Mr/cM3 >Kenesa, Mean, BUCMyTa U HUKENS: HaBECKy Kaxaoro U3 nepeunc-
JIEHHbIX MeTa/u10B Maccoii 200,0 mr pacteBopstor B 10 cm3 as3oTHOM kucnotel (1:1) npu HarpeBaHun. PacTteop
ynapvBaloT 0 obbema 2 — 3 cwmd, npubasnsoT 20 cm3 pacTBopa CoMsHOM kucioTbl (1:5), nepeHocsT B Mep-
Hyt0 K06y BMecTMOCTbH0 100 cM3, A0BOAAT A0 METKM 3TUM Xe PacTBOPOM KUC/IOThI 1 NEpeEMELLIVBAIOT.

PacTtBop, cogepxawpin 2 mr/cM® CBMHUA: HaBecky cCBuHLUA Maccoit 200.0 mr pactBopstoT B 10 cm3 pac-
TBOpa a30THOM KucnoTbl (1:1) npy HarpeBaHuW. PacTBOp MEepeHOCAT B MepHylo konby BmecTuMocTbio 100 cmS.
[0BOAT 10 METKV BOAOI U NEPEMELLIVIBAIOT.

PacTtBOp, cogepxawmii 2 mr/cM® nasiagus: Haeecky nannagus maccoin 200,0 mr pactBopstoT B 20 cwmd
a30THON KWCMOTbl MpU HarpeBaHWW. PacTBop ynapvBaloT Ao obbema 2 — 3 cm3, npubasnsor 20 cvmd pacTBopa
consHoli KucnoTbl (1:5). MepeHocsT B MepHylo konby BmectumocTbio 100 cM3, [OOBOASAT [0 METKM STVM HXe pac-
TBOPOM KUC/IOTbI 1 NEPEMELLIMBALOT.

PacTBOpbl, cofepxalpe no 2 Mr/cM® amoMvHUS, KagMus, Xpoma, MapraHug, kobasibTa, TUTaHa U LMHKa:
HaBECKYy KaKOOro U3 MEPEeYUCNIEHHbIX MeTa/ioB Maccoir 200.0 mr pactBopstoT B 10 cm3 pactBopa  COssHOM
kmcnotel (1:1) mpu HarpeBaHuWW. PacTBOp MEPEHOCAT B MepHyto konby BwmectumocTeto 100 cmS, [oBogAaT Ao
METK/ PacTBOPOM COJSIHOM KUCMOThI (1:5) 1 nepemeLunBatoT.

PacTtBOp, cogepxawpin 2 Mr/cM® MarHus: HaBecky MarHus maccoit 200.0 mr pactBopstoT B 10 cm3 pac-
TBOpa COMSHOM Kucnotbl (1:1). PacTBop MepeHocAT B MepHylo Konby BMecTumocTbio 100 cms, [oBogAaT A0 MeT-
K11 paCTBOPOM COJISIHOM kncnoTbl (1:5) 1 nepemeLLMBaroT.
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PacTtBop, cogepxauwii 1 Mr/cM3 KpemHWs: HaBecky kpemHus maccoir 100,0 mr pactBopstor B 20 cm3 pac-
TBOpa IMapokcMaa Kamms KoHueHTpauveid 500 r/av® B Ted/IOHOBOM CTakaHe, 3aKpbITOM  KPbILLKOW, MNpU  CWib-
HOM HarpeBaHuW. PacTBOop MepeHoCAT B MepHylo konby BmectumocTbio 100 cwmS,  [J0BOOAT 00  METKM
PacTBOPOM MMAPOKCUAA Kauist KOHLIEHTpaLMel 5 r/ams3 n cpasy NePEeHOCAT B NOUSTUIEHOBYHO GaHKy.

PactBop, cogepxawpii 0.1 mr/cv3 ckaHgust: HaBecky ckaHgust Maccoli 100,0 mr pactBopstoT B 10 cmd
pactBopa consHoii kucnotel (1:1). PacTBop nepeHocAT B MepHyld Ko/by BmecTuMocTbto 1000 cm3, goBogsAT go
MeTK/ BOAON U NepeMeLLIVBatOT.

[JonyckaeTcss UCNOMb3oBaHWE ApYrMX METOAMK MPUrOTOB/IEHNS OCHOBHbIX PAacTBOPOB, & Tawkke WCMoSlb-
30BaHMe TOTOBbIX CTaHAAPTHbIX W aTTeCTOBaHHbIX PaCTBOPOB MNpW  YCMOBUMM MOMYYEHUs MokasaTeneil TOYHOC-
TW. He YCTynatoLLMX YkazaHHbIM B Tabmue 4.

6.4.2.1.2 T[puroTos/ieHre NPOMEXYTOUHbIX PACTBOPOB

[OTOBAT MPOMEXYTOUHbIE pPacTBOpbl, COAepXallme MnatvHy, nNa/naguii, poawii, BUCMYT, MbIbSK, —OJI0-
BO. CBMHEL, CypbMy, XPOM U TESUTYP.

PactBop A: nuneTkoli OTOGMpaOT MO 5 CM3 OCHOBHbIX PACTBOPOB MEPEYUUC/IEHHLIX META/VIOB M MOMELLAKOT
B MepHylo konby BmecTuMocTbio 100 cwd. O6beM pacTBopa [0BOAAT A0 METKM pPacTBOPOM  COMSIHOM  KUC/O-
Tbl (1:5) 1 nepemeLLVBatoT.

3HaueHVie MacCcoBOV KOHLIEHTPALIMM K&XKAOr0 U3 MEPEUMCIEHHBIX 3/IEMEHTOB B PAaCTBOPE COCTaBNAET
100.0 wmkr/cm3.

PactBop bB: mwuneTkoii otouparor 10 cm® pactBopa A UM MOMEWAT B MEPHYID KOGy BMECTUMOCTHHO
100 cm3. O6bem pacTBopa AOBOAAT A0 METKM PaCTBOPOM CO/ISIHOM KMCnoTh (1:5) 1 nepeMeLLBatoT.

3HaueHVe MAaCcCOBO/ KOHLEHTpaLMM KaXAOTO U3  MEPEYUC/IEHHbIX 3/IEMEHTOB B pacTBOpe COCTaB/sieT
FO.O mkr/cvE.

[OTOBAT MPOMEXYTOYHbIE PacTBOPbI, COAEPXAaLUMe a/fOMUHWA, >Kenes3o, KaaMuiA, KobanbT, MarHuii, map-
raHew. Mefb, H/KE/lb, TUTaH U LIMHK.

PactBop A,: nuneTkoli OTOMPaOT N0 5CM3 OCHOBHbIX pPacTBOPOB a&/MOMUHUS, Kenesa, Kaamus, KobasibTa,
MarHus, MapraHua, MegW, HuKens, TuTaHa W UuHKa W MOMeLAalT B MepHylo konby BMmecTmocTbio 100 cwvd.
O6beM pacTBopa JOBOAST A0 METKM PACTBOPOM COJISIHOM KAC/IOTbI (1:5) 1 NepeMeLLnBatoT.

3HaueHVie MacCoBOI KOHLIEHTPALIM KXKAOr0 13 MePeUMCEHHbIX 31IEMEHTOB B PacTBOPE COCTaBNAeT
100.0 wmkr/cm3.

Pacteop B,: nuneTkoii otbupator 10 cmd pactBopa A, M MOMELIAIOT B MEPHYIO KOMby BMECTMMOCTbIO
100 cm3. O6beM pacTBopa A0BOASAT 0 METKM pacTBOPOM CO/IAHOM KcoThI (1:5) 1 nepeMeLLmBatoT.

3HaueHVe MacCOBOl/ KOHLEHTpaLMM  Ka&XAOTO W3  MEpeyuCrieHHbIX 3/IEMEHTOB B pacTBOpe CoCTaB/nser
HO.O mkr/envE,

OTOBSIT MPOMEXYTOUHbIE PACTBOPbI, COAEPXALLIE KPEMHUIA.

PactBop A, nmuneTkoin oToupatoT 10 CM3 OCHOBHOIO pacTBOpa KPEMHUS W MOMELLAOT B MEPHYH KOnby BMec-
TMOcTbH0 100 cvid. O6bem pacTBopa A0BOAAT A0 METKV BOAO 1 cpasy NepeHOCHT B NOMU3TUIEHOBYHO GaHKy.

3HaueHVe MacCoBO KOHLIEHTPaLMM KpEMHUS! B pacTBope cocTasnisieT 100,0 mMkr/cm3.

Pacteop B, nuneTkoid otouparor 10 cm® pactBopa Aj M MOMELLAOT B MEPHYIO KOMBy BMECTUMOCTbIO
100 cm3. O6bem pacTBopa JAOBOAAT [0 METKM BOAOW 1 Cpasy NEPEHOCAT B MOSUATUIEHOBYIO OaHKY.

3HayeHVie MacCcoBOI KOHLIEHTPALMM KPEMHUA B pacTBope coctaBnseT 0.0 MKr/cm3,

[OTOBAT NPOMEXYTO4HbIE PACTBOPLI, COAEePXaLLMe cepedpo, Naniaguii, NaTuHy, poOauii.

PactBop A;: nuneTkoid otéuparoT 10 cM® OCHOBHOrO pacTBopa cepebpa M mMo 5 CM® OCHOBHbIX pPacTBOPOB
naagusa, mnatvHbl M poaus, MOMELLAT B MeEpHylo konby BmecTumocTbio 100 cm3. O6bem pacTBopa [A0BOAAT
[0 METK/ pacTBOPOM COSISHOM KUCNOoThI (1:3) 1 nepeMeLLBatoT.

3HaueHvIe MacCOBOW KOHLIEHTPALIMM KaXKA0ro U3 NepeUmcieHHbIX 3/IEMEHTOB B PACTBOPE COCTaBseT
100.0 mkr/cm3.

6.4.2.1.3 TpeboBaH/s K MApKVUPOBKE W YCIIOBUAM XPaHEHVSt OCHOBHBIX M MPOMEXYTOUHbIX PaCTBOPOB

Ha konbax n 6GaHkax C pacTBOpPaMU A0/DKHbl ObiTb HakMeeHbl 3TUKETKM C ykasaHMeM MacCOBOl KOHLIEH-
Tpauum 3N1eMeHTOB, MOTPELLHOCTY ee YCTaHOB/IEHUA 1 AATbI NPUIOTOB/IEHWS PacTBOpa.

PacTBopbl XpaHAT MpyY  KOMHATHOM Temneparype B TEepPMETUYHO 3aKpbiTbIX EMKOCTAX W3 cTekna  uwm
niacTmka.

PacTtBopbI, cofepXaLlme KpeMHUIA 1 MarHui, XpaHsT B repMETUYHO 3aKPbITbIX EMKOCTSIX M3 MiacTuka.

OcCHOBHble pacTBOpbI XpaHAT He 6oriee 1 roga.

MpoMexyTouHble pacTBOpbl XpaHAT He 6onee 1 wMecaua npM  MaccoBOW  KOHLEHTpaLuuM  3M1EMEHTOB
100 mkr/cv® 1 He 6onee 5 AHel NPU MaCcCOBO KOHLIEHTpaLWN 351ieMeHTOoB 10 MKr/cm3,
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Jonyckaetca yctaHaBMBaTL CPOKW rOAHOCTM PacTBOPOB B cooTBeTCTBUM C TOCT 4212.

6.4.2.2 MopgroToBka npob K aHamsy

6.4.22.1 TMogroToBka NpPob k aHaM3y 419 onpeaeneHns npumeceli 6e3 otaeneHns 3010ta

OT npobbl 30M10Ta OTOMpAT ABE HaBECKM 30/10Ta Maccoi no 0.5 r wwm (Mpy cofepkaHuM MpUMecein He
6onee 0.002 %) no 1,0 r, KaKOyt M3 KOTOPbIX MOMELLAT B CTEKMOYI/IEPOAHbIA TUreslb BMECTUMOCTHO 50 cwmd
(ww B TecpnioHOBbIA CTakaH BmecTMMOCTbi0 50 — 100 cwmd), npubasnsioT no 20 cm3 consHoi kucnotel (1:1).
HaKpbIBAIOT APYIMM  CTEK/IOYTNIEPOAHBIM  TUMIEM  (YalLKOM WM CTEKMOYITIEPOAHON  KPLILLKOM) W KAMSTAT B TeMe»
Hue 5 — 10 MuH. PacTBOp C/IMBAKOT U MPOMbIBaOT HAaBECKY BOAOM 6 — 7 pa3 AekaHTauye.

UnnvmHapom  fo6aBnsioT € WM € HaBeckamy no 10 cv3  CBEXEMPUIOTOB/IEHHOW CMECU COMSIHOM  ©
asoTHol  kmcnoT (3:1) M pacTBOpstOT Mpu cnabom HarpeBaHM B TeuyeHne 30 MuH. [locne MOMHOMO  pacTBope®
HUA HaBeckn [06aBNAlOT 1 CM3 OCHOBHOMO pacTBopa CkaHavs v uwvHgpom 39 cm3 Bogbl. PactBop nepeme-
LLUMBAOT.

MonyyeHHble PacTBOPbI UCMOMbL3YIOT A/151 ONPeAeneHns NpUMECel, BKIo4as KpeMHUI 1 cepebpo.

Ecnm He TpebyeTca onpefeneHve KPeMHWS WM MarHus, [OMyckaeTcs MpoBOAMTL Onepauy B CTEKNSHHbLIX
CTakaHax.

6.4.22.2 TogroToBka Npob k aHamM3y A1a onpeaeneHys npymeceli nocse oTAeneHys 3o0/10T1a

OT npobbl 30/10Ta OTOMPAOT ABe HaBeckn maccor no 0.5 wm 1.0 © 1M ounaloT, Kak ykaszaHo B 6.1.2.2. K

HaBecke Maccoii 0.5 (1.0) r nmpubaBnawT 15 — 20 cM3 CBEXENPUroTOB/IEHHON CMECH COMSIHOM M a30THON Kuc*
not (3:1). crakaH 3akpblBalOT KPbILLKOA W pacTBOPSOT HaBecky Npu HarpeBaHWy B TedyeHve 30 MuH. OTKpbIBaOT
KpbILLKYy W yMapuBaloT pacTBop A0 obbemMa 2 — 3 cm3. CTakaH CHYMAKT C M/MTbl, OX/1&XOA0T, MpUGaBnstoT

10 cm® pactBOpa COMsHOW KWCMOTbl (1:24). nepeHocAT B MepHylo Konby BMecTUmocTbto 50 cwm3, [oBogAaT [0
METKM TEeM >Xe pacTBOPOM KMC/MOTbl M NepemMelLMBatoT (COOTHOLLEHME COMSHOM KUC/AOTbl U BOAblI B MOSyYEHHOM
pacTtBope cooTBeTcTBYET 1:7).

MonyyeHHbI pacTBOp MOMELLAT B CyXyld AENMTENIbHYI0 BOPOHKY, npuamsaioT 10 — 30 cm3®  aubyTws-
KapouTona M BCTPSIXMBAOT B TEYEHWE OJHOM MuHyTbl. [locne paccriavBaHiss BOAHYHO hasy C/vBaloT B Apyryto
JenuTesibHyl0  BOPOHKY, npwwBaloT 5—10 comd  gubyTwikapbutona W MNOBTOPSIOT onepaumto. [ocne  paccrnamn-
BaHMsi BOAHYl0 (pasy c/mBaloT B Cyxoli CTakaH BMecTuMocTbto 50 cmB. ToslydeHHbIi pacTBOpP MCMOMb3YT  4/1s
onpegfeneHns MpYMecei, 3a UCKKUeHEM KpEMHIS 1 cepebpa.

OfHOBpeMeHHO 4epe3 BCe CTagun MOATOTOBKA K aHa/m3y MpPOBOAAT [Ba KOHTPOSIbHLIX OfbiTa Ha  YMCTOTY
peaxTVBOB.

6.4.2.3 [purotosseHve rpagynpoBoYHbIX 06pasLos (MO)

6.4.231 [pagynpoBouHble 06pasLibl 419 aHanmsa 6e3 0TaeneH1s 30/10Ta

MpagyvpoBouHble 06pasubl (6e3 30/10Ta) — pacTBop, cogepxawwyini no 5.0 MKr/cM®  aloMUHKS, BUCMYTA,
Xenesa, kagmus, KobasibTa, KPEMHMS, MarHusl, MapraHua, Meay, Mblbsika, Of0Ba, CBUHLA, CypbMbl, HUKess,
Tennypa, TMtaHa, xpoma ¥ uuHka (PC5): nunetkoid otéuparor no 5.0 cm® pactBopoB A. A,. A, U 2 CM3 OCHOBHO-
f0 pacTtBopa CKaHaMsA, MOMELLAOT B MEPHYHO Koy BMecTMMmocTbio 100 cmS3, OOBOAAT [0 METKA pacTBOPOM CO-
NSHOM knenoTbl (1:5) 1 nepemeLLBatoT.

MpaayvpoBouHble 06pasupl (C BBeAeHVMEM 30/10Ta) — pacTBop, cofepxaumini no 5.0 wkr/cM3 nannagus,
nnatvHbl, pogust 1 cepedpa (P3C5). HaBeckn 30/10Ta BbICOKOM 4MCTOTbI Maccoi no 0.5 wwm 1.0 r nomewawT B
CTEK/oyrnepoaHble CTakaHbl BMECTMMOCTBH0 50 CM3, MOBEpPXHOCTb 30/10Ta ouMwarT no 6.1.2.2 1 pacTBOpSOT
30M10T0 Mo 6.4.2.2.2. TonyyeHHble pacTBOPbl MEPEeHOCAT B MepHble KObbl BMECTUMOCTHIO 50 cm3, ao6aBnstor
5 cm® pactBopa A, M 1 CM® OCHOBHOTO pacTBopa CkaHAMsi, [OBOAST [0 METKM PacTBOPOM  COJISHONA
kucnothl (1:5) 1 nepemeLLmBatoT.

MpagyvpoBouHble 06pasubl — pacteopbl 30/10Ta (3/TA005 u 3/1A010), He cofepxawye onpesensembIx
3/1EMEHTOB. HAaBECKVM 30/10Ta BbICOKOA 4MCTOTbI Macco mo 05 wm 1.0 r nomewarT B CTEKIOyr/IepoaHble CTa-
KaHbl BMECTMMOCTBLIO 50 CMS3, MOBEpPXHOCTb 30/10Ta ounwaoT no 6.1.2.2. K HaBecke macco no 05 (1.0) r go-
6aBnsioT 7 (10) cm®  CBEXENPUIOTOB/IEHHOW CMECM COMSIHOM W a30THOM  kuc/oT  (3:1). CTakaH — 3akpblBatoT
KPbILLKO M pacTBOpstoT MeTasin B TedeHne 30 MuH npu cnabom (50 *C — 70 *C) HarpeBaHum. [losyyeHHble
pacTBOpbl MEPEHOCAT B MepHble KOMbbl BMecTuMocTblo 50 cm3, aobasnstoT 1 cM3 OCHOBHOMO pacTBopa  CkaH-
OV, poBOOAT OO0 METKM BOAOM M nepemelumBaroT. PactBopbl 30/10Ta 3/IA005 u 3/1A010 mcronb3yloT B
KayeCTBe Hy/1eBbIX PACTBOPOB.

IpaayvpoBOYHbIE 06pa3Libl XpaHAT He 6o1ee 30 AHelA.

[nsa  nocTpoeHus rpadyvpoBOYHbIX XapaKTepUCTVK MpY MPOBEAEHMM aHanm3a 6e3 oTaenieHus 30/10Ta UC-
no/b3yloT  rPafyvpoBOUHble 00pasubl, ykasaHHble B Tabnvue 10. B kauectBe Hy/neBOro pacTtsopa  MCMO/b3ytoT
pacTBOp CO/ISHON KUCNOTbI, pa3taBneHHolk (1:5).
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Tabnwuuya KO — NpagympoBoyHble 06pa3Lbl ANs aHam3a 6e3 oTaesieHns 30/10Ta

Onpai%eggﬂwblﬁ HwxHuia FO BepxHuii TO Onps‘“j_l'qee’\fg:TMbm HwxHuin FO BepxHuin FO
ANOMUHNIA 3/1A005/3/1A010 PC5 Onoso 3/1A005/3/1A010 PCS
BucmyTt 3/1A005/3/1A010 PC5 Mannaguii 3/1A005/3/1A010 P3CS
XXeneso Hynesoi pactsop PCS MnatuHa 3/1A005/3/1A010 P3CS
Kagmuit 3/1A005/3N1AOKO PCS Pogaui 3/1A005/3/1AOHO P3CS
KobanbT 3/1A006/3N1A010 PC 5 CBuHel, 3/1A005/3/1A010 PCS
KpemHuii HyneBsoii pacTtBop PCS Cepebpo HyneBoli pactsop P3CS
MarHwii 3/1A005/3/1A010 PC5 Cypbma 3/1A005/3/1A010 PCS
MapraHel, Hynesoi pactBop PC5 Tennyp 3/1A005/31A010 PCS

6.4.23.2 [pagyvpoBoyHble 06pasUbl 4/19 aHa/m3a ¢ OTAeNeHneM 30/10Ta

PacTBOpbl C MaccoBOli KOHUEHTpaLyeil onpeaensieMblX 3/1eMEHTOB, 3a WCK/IOYEHVEM cepebpa U Kpem-
Hus. 0; 0.2; 0.5; 1.0; 2.0; 50; 10.0 mkr/cm3: nuneTkamn OTOMPAOT a/IMKBOTHbIE 4YacTu pacteopoB A. A, wwm B. b,
(tabmua 11). nomewlaoT B TedpnoHoBble CTakaHbl BMeCTUMOCTbI0 50 — 100 cm3, npubasnsior rno 5 cm3 cvecu
COMSIHOA M a30THOM KucnoT (3:1) 1M ynapuBaroT MpY C/laboM HarpeBaHMM A0 obbema 2 cm3. CTakaHbl CHUMAKT C
namTbl, nNpubaBnsioT no 10 cM® pacTBopa COMsHOM KucnoTel (1:24). noMelaloT B MepHble KOMbbl BMECTUMOC-
Tol0 25 CMS, [0BOOAT [0 METKA TEM XXe pacTBOPOM KUC/MOTbl WM MepeMeLunBatoT. PacTBopbl MOMELLAIOT B Cyxyto
JenvTenbHyl0  BOPOHKY, MpwwBaloT no 15 cwm® aubytwikapbutona W BCTPSXVBAKOT B TeYEHWEe OfHOW MUHYTbI.
Mocne paccnaviBaHWs BOAHYHO (ha3y C/VMBAlOT B APYIYI0 AENMTENbHYI0 BOPOHKY, npunvBatoT 5 — 10 cm3 guby-
TWikapbutona © NOBTOPAKOT — onepauuto. [Mocne paccnavBaHVs  BOAHYIO (pasy C/wvBalOT B Ted)/IOHOBblE
CTaKaHb! 1 3aKPbIBAKOT KPbILLKaMM.

I paayvpoBOUHbIE 06pa3Libl FOTOBAT B AEHb UCMOMb30BaHUSA M XPaHAT He 6oriee AByX AHEN.

[ns  NocTpoeHWst rpaflyvpOBOYHbLIX  XapaKTepuUCTVK MpU MPOBEAEHMM aHanm3a C  OTAefieHVeM 30/10Ta UC-
No/b3yHOT rPadyvpoBOYHbIE 06pasLbl, ykazaHHble B Tabnmue 11.

Ta6nuya 11 — IpagyvpoBoUHbIE 06pasLibl 4/ aHaNM3a C OTAe/IeHeM 30/10Te

S || TSI SoOM | Ol 0T SBORMOTD | T o
PC-1 b. B. 0.S 0.2
PC-2 b. b. 1.25 0.5
PC-3 b. b. 2.S 1.0
PC-4 b. b- S.0 2.0
PC-5 A A, 1.2S 5.0
PC-6 A A, 2.S 10.0

6.4.24 CneKTpoMeTp roTOBAT K paboTe COr/TacHO 3KCn/TyaTaLMOHHbIM AOKYMEHTaM K Mproopy.

6.4.3 lNpoBeeHve aHanm3a

BBogsAT B MporpaMMy CMeKTPOMETpa [A/WHbl BOMH aHa/ATUYECKUX JIMHWIA U Koppekumn oHa.  3vepeHus
HauMHalOT He MeHee uyeM uyepe3 30 MMH MOC/Ee NOMKMra Miasmbl ANS CTabuwmsaumn YC/IOBUIA M3MepeHusl, Bpe-
Ms npeAbikrerpuposaHna — 30 C. BpeMsi MIHTErpUPOBaHNA — He MeHee 5 C.

MocnepoBatensHO BBOAAT B MiasMy  [PadyvpOBOYHbIE  00pasubl U M3MEPSOT  MHTEHCMBHOCTV — aHa/InTU-
YECKMX JIMHWIA OMpefensiemMbiX 3/IEMEHTOB 3a BblMETOM (DOHA (MHTEHCMBHOCTUM W3/Ty4eHVst ChekTpa psgomMm ¢
aHa/IMTVYECKO /IMHMEIR  OMpedensieMoro  afnemeHTa). [ KaxOoro pacTBopa  BbIMNOMHSOT  TpU  U3MEPEHUST U
BbIMUC/IAIOT  CpefHee 3HauveHne. [pafyvpoBOYHbIE  XapaKTEPUCTVKM  MOMy4YaloT B KoopauHaTtax: cpeaHee  3Ha-
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UEHVWE WHTEHCMBHOCTM aHa/IMTMUECKMX JIMHWIA  OMpefensieMblX 3/IEMEHTOB 3a BbMETOM (hoHa
KOHLIEHTPALWS 3/1eMeHTa B 06pasLe A/1s1 rPa/iyVpOBKU.

MaccoBas

3aTeM B MfiasMy BBOAAT PacTBOPbl KOHTPO/ILHOTO OMbiTa M aHaM3VPYEMbIX MPOG U M3MEPSIIOT WHTEHCHB-
HOCTW aHa/ITUYECKVMX JIMHWIA OnpeaensieMblX 3/1EMEHTOB (3a BbMETOM hoHa). [1S KakOOro pacTBopa  BbIMoS-

HSIOT TP  u3MepeHs. C  MOMOLLBIO  FPafyMPOBOYHON  XapaKTEPUCTVKA  HAaxofsT — pesyribTarbl

napasiefibHbIX

onpeaesneHnii N BbIMMCNSIOT CPEAHEEe 3HaueHne — pesy/ibTal aHa/mM3a — MAaCCOBYI KOHLEHTPALMIO  S/EMeH-

Ta B pacTBOpe aHa/M3MpyeMOoii MpobbI 1 B pacTBOPE KOHTPO/ILHONO OfbITa.
IMpw npoBeaeHUM aHamM3a 6e3 OTAENEHVS 30/10Ta UCTOMb3YHOT JIMHUN CKAHANA KaK JIMHUM CPaBHEHWS.
ONVHbI  BOMH  aHAIMTUYECKVX  TIMHWNA,
ue 12.

Tab6nwuuya 12 — [/1Hbl BO/TH aHUTMTUYECKNX JIMHUIA

peKOMeHAyeMble /15 BbIMOSHEHNSI aHa/M3a, NPUBEAEHbI

B Tabmm-

B HaHOMeTpax

Onpegensiemblii aneMeHT [JnvHa BOMHbI Onpegensiemblii anemMeHT [JnviHe BOMHBI
AIOMUHWIA 396.152 Mannagui 340.458
BucmyT 223.061 MnatuHa 214.423
XXeneso 259.940 Poguii 343.489
Kagmuia 226.502 CsuHel, 220.3S3
Kobanbt 228.616 Cepebpo 326.068
KpemHuit 2S51.612 CypbmMa 217.581
MarHuii 279.553 Tennyp 214.275
MapraHeL, 2S7.610 TutaH 337.280
Megab 324.754 Xpom 337.260
MbIWbAK 189.042 LInHK 205.564
Hvkenb 221.647 CkaHguii* 213.856
OnoBso 189.989 CkaHguin** 255.237

* IcNoNb3yI0T Kak IMHUI0 CpaBHEeHWA Npy NpoBeAeHny aHanv3B 6e3 oTaeneHns 3onote ansa As. Bi. Cd. Co
Mn. Ni. Pb. Pt. Sb. Si. Sn. Te. Zn.

TI.

. Cr. Fe.

** |\cNONb3y0T Kak JIMHWI0 CPaBHEHWA MpU NpoBefeHnn aHanm3a 6e3 otaenenns 3onote ansa Mg. Cu. Ag. Pd. Rh. Al

Jonyckaetca ucnonb3oBaHMe Apyrnx NHWIA 1 Apyrmx 3NeMeHTOB CpaBHEHUA TMpu  YC/noBUM  MOSTyYEeHUA

nokasartesiell TOUHOCTU, He YCTYMaoLLMX YKa3aHHbIM B Tab/mue 4.
6.44 ObpaboTka pe3y/bTatoB aHam3a
MaccoByto L0/1H0 ONpeaenseMoro asieMeHTa X. % BbIUUC/ISEOT Mo oopMysie

X*EN0/
n

rae C — maccoBasi KOHLUEHTpaLVs onpeaesisemMoro a/ieMeHTa B aHasi3npyemMoM pacTBope, MKr/CM3;
C = Cyp-Cees

rae Crp — 3HayeHvie MaCcCOBO KOHLIEHTpaLuWy onpeaesseMoro afieMeHTa B aHa/m3vipyeMoM pacteope, nosy-
UeHHOE Mo rpaayVPOBOYHON XapaKTEPUCTUKE. MKT/CME;
CHo — cpefHee 3HaueHVe MaCcCOBO KOHLIEHTpaLWM OnNpeaeiseMoro 3ieMeHTa B pacTBOPE KOHTPO/IHOMO
onbITa, MKr/cm3;
V — 06beM aHa/IM3VPYEMOro pacTeBopa npoobl, Cv3;
M — macca HaBecku npobbl, T.
3a pesynbraT aHamMza NPUHUMAKOT — cpefHeapuhMeTUdeckoe 3HadeHue AByX  (4eTbIpex)
napasiienbHbIX OpeaeeHnii Npy yCroBumM BbINo/HeHN TpeboBaHuii pasaena 4.

pesynsTaTtos
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6.5 MeTog, aTOMHO-3MMCCVIOHHOTO aHa/IM3a C MHAYKTVBHO CBSI3aHHOM M1a3MOi U UCKPOBbIM
0TO0POM MPOGbLI (MCKPOBOIA abnALMEit)

MeTog, 3ak/movaeTcsl €  pacrhbU/IeHAN aHa/IM3VPYeMOro  Marepuasia npu  BO3AEWCTBUMM  BbICOKOBOJILTHOMO
WCKPOBOrO pa3psiia Ha MOBEPXHOCTHbIA Cfoli obpasua B aproHOBOW Cpede W W3MEPEeHWM VHTEHCHMBHOCTM aHa-
JMTUYECKMX  CMEKTPa/IbHbIX  JIMHWIA  3/IEMEHTOB MpW  BO3OY)XAEHWM aTOMOB MOJIYYEHHOTO a3p030/1 B MHOYKTUB-
HO CBS13aHHOM Nn1asme.

CBA3b WHTEHCMBHOCTU JIMHAW C COAEpPXaHVem 3fieMeHTa B npobe ycTaHaB/MBalOT C MOMOLLBIO  rpajyu-
POBOYHO XapaKTePUCTUKM.

MeToq, MO3BOMSIET OMPENENsiTb COAEPXaHVst MpUMeceli B AuanasoHax, NpvBefeHHbIX B Tabnuue 2. ¢ no-
KasarensaMn TOYHOCTU MeToAa aHasm3a, NPUBEAEHHbIMU B Tabmue 5.

6.5.1 CpencTBa M3MepeHuiA, BCrioMoraTte/lbHble YCTPOCTBa, MaTeprasibl Y peaKTuBbI

CneKTpoMETP aTOMHO-3MVUCCUOHHBIN C MHAYKTUBHO CBA3aHHOM M/1a3MOoii 1 KaMepoit MCKPOBOro 0Tbopa
npo6 (MCKPOBOW  abnisLMKM), OBecneuMBaloLMiA - BOSMOXHOCTb  MPOBEAEHMST  KOpPekuMM ioHa UM HOPMMPOBaHKS
aHa/TUTUYECKNX CUrHAUTOB.

Kvcnota consiHast no FOCT 14261. pasbaeneHHas 1:1.

CnmpT 3TWIOBLIN pekTUdMKoBaHHbIA no MOCT 18300.

AproH razoo6pasHblii no FOCT 10157.

Bopa guctunnmposaHHas no MOCT 6709.

Bymara HaxkgauHas Ne 4.

Bymara duibTpoBasibHas Ui TkaHb Tina 6s3u.

CraHgapTHble 06pasLibl cocTaBa adhdMH1POBaHHOTO 30/10Ta B M1acTUHaxX.

[JonyckaeTcs npyMeHeHVe Opyrux O6OpyJOBaHWS, MaTepuasioB W peakTyBOB MPU  YC/IOBUM  NOJyYeHUs
rokasaresieil TOUHOCTH, He YCTYMatoLLMX YkazaHHbIM B Tabmue 5.

6.5.2 T[logrotoBka K aHamsy

6.52.1 [pobbl MOCTYMalOT Ha aHaM3 B BWAE MIACTUH WM CAMTKOB MNPOM3BOSBHOW (QOpMbl U Macchl,
MMEIOLLMX N/IOCKYH MOBEPXHOCTb MNowaapto He MeHee 15 * 15 MM M TonwpHOW He MeHee 0.5 mm. [Honyctu-
Mble pasvepbl 06pasLOB OnpeaessoTCA BMECTUMOCTbIO kaMepbl UCKPOBOro oTbopa npobbl (abnisuumm).

6.5.2.2 M1ockyl0 MOBEPXHOCTb CTaHAA@PTHbIX W aHaM3MPYEMbIX 0OpasLOB  OUMLLAIOT HaXKOAYHOW Byma-
roii, 3aTeM MPOMbIBAIOT PacTBOpOM cofsHol kucnotel (1:1), 3 — 5 pa3 BOAOA M MPOTMPAIOT Hacyxo uibTpo-
Ba/IbHOM Oymarol WM TKaHblo. AHanmM3vipyemas MOBEPXHOCTb [O/bkHA MpeAcTaBnsATs COOOM  MiockocTb  6e3
BUAVIMbIX PaKOBVH 1 LLIAKOBbIX BK/THOUEHWIA.

6.5.2.3 MogrotoBka K paboTe W BKIKOYEHVME CMEKTPOMETpA — MO0  IKCTUTyaTauMOHHbIM - [OKYMEHTaM K
npvéopy.

LnvHbl BOMH  aHa/IMTUYECKUX JIMHWIA  ONpeaensieMbiX 3/IEMEHTOB  yCTaHaBMMBaOT B COOTBETCTBMM C  Tab-
el 13, [lonyckaeTcs  MCMoMb30BaHWe ApYrX [A/MH BOSIH MPU YC/IOBWAM  MOJSyYEeHWst Mokasateneli  TOYHOCTW,
He YCTyMaroLLMX ykasaHHbIM B Tabnmue 5.

Tab6nuuye 13 — [AnHbI BOMH aHAIMTUYECKUX NINHNIA
B HaHOMmeTpax

OnpegensieMblil aneMeHT [nnHa BOMHbI OnpegensiemMblil 31eMeHT [nvHa BOJHbI
Bucmyt 223.061 Nannaguii 340.458
XKeneso 259.940 MnarnHa 203.646
KpemHuii 251.612 Poauii 343.489
MarHuia 279.553 CauHel, 220.353
MapraHeL, 259.373 Cepebpo 328.068
Menp 324.754 Cypbma 206.838
Mbiwbsak 189.042 TutaH 334.994
Hukenb 231.604 Xpom 276.654
Onoso 189.989 LinHk 20S.564
30/10T0 (BHYTPEHHWI CTaHAApT) 201.00
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M3amepeHuss HauvHaloT He MeHee 4em 4depe3 30 MUH Nocie nompkura mnasmbl A8 CTabuamsaumy  YCroBwi
N3MEpPEHVS.

6.5.3 T[posegeHve aHanm3a

6.5.3.1 [paayvpoBKa CrekTpoMeTpa

B fepxatesib kaMepbl WCKPOBOTO OT6Opa Mpob6 noc/efoBatesisHO  MOMELLAlT  CTaHAapTHble  0bpasupbl
adhh1HMPOBAHHOIO 30/10Ta 1 NOABEPratoT BO3AENCTBIO UCKPOBOTO paspsia.

MpoBOAAT M3MEPEHVsT METOAOM BHYTPEHHEro CTaHJapTa C Koppekuvein doHa. B kayecTBe OMOPHOrO cur-
Ha/fla MCMoMb3ylT JIMHWIO BHYTPEHHero crtaHgapta A / — 201.00 HM. Koppekuuto choHa npoBOAAT MyTeM Bblu-
TaHua curHana doHa (MHTEHCVMBHOCTW WU3My4YeHWs Criektpa psgoM C  aHaMTUYECKON JiHWel  onpefensiemoro
3/M1EeMEHTA) U3 CyMMaPHOI0 aHa/TMTUYECKOrO CUrHaa Ha [/IMHE BO/THbI ONPeAesIieMOro a/ieMeHTa.

N3mepeHua kaxgoro obpasua MpoBOAAT B ABYX pPas/iMuHbIX TOUKAX MOBEPXHOCTM obpasua C npeasapu-
TeNbHbIM 0ObICKPUBAHUEM B KaXKA0W TOUKE.

Bpemsi obbickpueaHnsi — He MeHee 30 C. 8 KaxAOM Touke NpoBOgsAT 3 — 4 napa/vieribHbIX U3MEpPeHUst
(BpeMs MHTErpUPOBaHWSA [/1 K&XXO0ro n3mepeHns — He MeHee 10 C) U BbIYVC/IAIOT CpefHee 3HaveHve.

IPajlyvpoBOYHYtO 3aBMCMMOCTb MOMyYatoT B koopauHatax: X — /fly, rOeX— wmaccoBas [o/s 3nemeH-
Ta. % |, — WHTEHCMBHOCTb CUTHa/Ia Ha JIMHAW OMPEJEnsieMoro 3/emMeHTa 3a BblMETOM (POHa; /p, — WHTEH-
CMBHOCTb curHana Ha suvHam Aw/ 201.00 HM 3a BblMeTOM @poHa; 1,11/ — oTHoCUTeNbHas WHTEHCUBHOCTb
aHa/TMTYECKOIO CUrHaUTa OMPesesIAeMoro s/1IEMeHTA.

6.5.3.2 BbInonHeHve aHasi3a

8 [epxaTe/slb UCKPOBOW Kamepbl MoC/efoBaTe/lbHo  MOMELAT  Mpobbl  addHUPOBAHHOrO  30/10Ta U
NoABepratoT BO3AECTBUI MCKPOBOTO paspsaaa.

MpoBogsAT wu3MepeHuss no 6.5.3.1. C NOMOLILIO rPajyMpPOBOYHON  XapakTepUCTUKN  HaxOAsaT — MacCOBYHO
[JOMo onpefensieMoro  aneMeHTa B obpasue. [MosyualoT ABa  pesynbTata napasviefibHbIX ONpefeneHuin B AByX
pa3/MyHbIX TOYKAX MOBEPXHOCTM o0bpa3ua. Pesynbtatbl OnpefeneHns COAepwaHVst 3/IeMEHTOB  MNoJlydvatoT  as-
TOMaTUYECKN.

6.5.4 O6paboTka pesynLTaros

3a pesy/nbrar aHa/mMza  NPUHUMAOT  CpefHeapudMeTuyeckoe 3HaveHue AByX (Y4eTbipex)  pesynbTatoB
napasiienbHbIX onpeaeneHunii Npu ycrioBrn BbINoSHEHWS TpeboBaHWi pasaena 4.

7 MeTog aTOMHO-a6CcopP6LUMOHHOIO aHanm3a

MeTof, OCHOBaH Ha WCMapeHuM 1 atomMu3auyy pacTBopa npobbl B M/iaMeHy rasoBoli ropenk win B rpadm-
TOBOM aTtomusatope (KIOBETE), M3MEpeHUM aTOMHOTO MOMIOWEHNS]  aHa/IMTUUECKVX  (PE30HAHCHBLIX)  CreKTpasib-
HbIX JIMHWIA OMPeAensieMbiX 3/IEMEHTOB U MOC/EAYIOWEM OMPenesieHnn  COLEPXaHUsS  3/IEMEHTOB-PUMECE Mo
rPaayvipoBOYHbIM  XapakTepucTukam. MeTof, MO3BO/SISIET  OMPEAensTb  CoAepkaHue npuveceli B AuanasoHax,
MpVBEAEHHBIX € TabnnLe 2. C NokasaTesIsIMM TOYHOCTH, NMPYBEAEHHBIMM B Tabnmue 6.

7.1 Cpeactea M3MepeHuid, BCrioMoraTeslbHble YCTPOCTBa, MaTepuaribl U PeakTViBb

CnekTpoMeTp 15 aTOMHO-a6COPOLMOHHOrO aHasM3a ¢ n/iaMeHHbIM Y rpadhrToBbIM aTOMM3aTOpaMM.

Namnbl  crnekTpasibHble C  MOMbIM - KATOAOM A1 ONpefeniieMblX 3/1EMEHTOB WM 6e33/1eKTpoaHbIe  ra3o-
paspsaHble flamrbl 415 onpeaeneHns BUCMyTa, CypbMbl, 0/10Ba, MbILLbSKa U Tesnypa.

MponaH-6yTaH B 6asioHax TexHudeckuii no FOCT 20448.

AUETUNEH PacTBOPEHHbIN 1 ra3006pasHbii Mo FOCT 5457.

AProH razoo6pasHbiii no FOCT 10157.

Becbl nabopatopHble no FOCT 24104 c npegenom AOMyckaemoli MOrpPeLlHOCT  OAHOKPAaTHOrO  B3BELUM-
BaHusi He 6osiee £ 0.0002 .

[uTa anekTpuieckas ¢ 3aKpbITON CIMpasbIo.

Meyb MydheribHas ¢ Temnepartypoit Harpesa o 1000 eC.

Lkach cylumnbHbI ¢ Temneparypoii Harpesa Ao 150 *C.

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

Konbbl MmepHble 1-25-2; 1-50-2; 1-100-2 u 2-25-2; 2-50-2; 2-100-2; 2-1000-2 no MOCT 1770.

MeH3ypku BMmecTMocTbio 50.100. 250 1 1000 cm3 no FOCT 1770.

CrakaHbl CTeKNsIHHbIE BMecTUMOCTbH0 50.100 1 250 cm3 no MOCT 25336.

BopoHkm cTexnsaHHble 8-56-80 XC no MOCT 25336.

BopoHku CTekNsiHHbIE AennTesbHble BMecTMocTbo 100 1 500 em3 no TOCT 25336.

CrakaHbl Teh/I0HOBbIE C KpbiLLKamy BMECTUMOCTbLIO 50.100 cvd.
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BaHku nonmatuieHoBble BMeCTUMOCTbIO 100 cm3.

Crek/ia yacosble.

Cryrika aratosas.

drNbTpbl ByMadkHbIE 06E3BONEHHBIE «CUHSISA IEHTa» U «benast ieHTa» Mo {4].

CnmpT 3TUIOBbIN pekTUdMKoBaHHbIN no MOCT 1&300.

KucnoTa a3otHas oc. 4. no FOCT 11125 v pa3basneHHas 1:1.

Kucnota consiHast oc. u. no FOCT 14261 v pas6asneHHas 1:1.1:3.1:5.1:7.1:24.

Kucnota cepHas oc. y. no FOCT 14262 v pasbaseHHas 1:9.

Buc(2-6yTokeraTioeblin) adhmp (anbytunkapbutosn) no [7].

JnbyTnikapbuToNn. HacbIWEHHbIA  XMOpUCTbIM - BogopodoM: 200 cmd  AMbyTwikapbutosia nomewaT B Je-
NVTENbHYI0 BOPOHKY BMeCTUMOCTbi0 500 cm3, npumsatoT 100 cm3 pactBopa COMsHOW KUCnoTbl (1:7) u BCTpsiXu-
BalOT B TeyeHne 3 MuH. [locne paccnavBaHVWs BOAHYHO (pasy CAvBalOT, B AE/UTENbHY0 BOPOHKY BHOBb
npuvBatoT 100 cvB pacTBOpa COMSHOM KMCNOThI (1:7) 1 NOBTOPSIKOT ONepaLimio HaCkILLEHNS AMbyTUKapouTona.

Kucnota BuHHas no FOCT 5617. pacTBOp € MaccoBoii kKoHUeHTpauweit 10 r/ave.

Bopa guctunnmposarHas no FOCT 6709.

Bopga buavctunnmposaHHasi no [8].

Turnm kopyHaoBble no [9).

Kagmuii cepHokucbiii no FOCT 4456.

BydhepHbIii  pacTBOP CEpPHOKUC/IONO KaaMMst C MacCOBOM KOHUEHTpaumeid kagmmss 5 mr/cv3: HaBecky cep-
HOKMCNOrO kKagmmss Maccoii 11,4 © nomellaloT B MEPHyl0 Ko/iby BmecTyMocTbid 1000 cm3, npubaBnstor 500 cwd
BObl, NEpeMELLVBAIOT O PACTBOPEHUS COMK, [OBOAST A0 METKM BOZOW M CHOBA NEpeMELLIVBAIOT.

NaHTaH xnopucTbii no [10).

BychepHbli pacTBOp C MacCOBOW KOHLEHTpauumeli X/10puctoro flaHtaHa 10 Mr/cm3: HaBecky X/1I0pUCTOrO
NaHTaHa Maccoii 10.0 r momelaroT B MEpHy0 Ko/iby BmecTMMocTbio 1000 cm3, npubasnstor 500 cm® Bogpl, ne-
pemMeLLMBatOT A0 PaCcTBOPEHUS COMN, AOBOAAT A0 METKV BOLO 1 CHOBA NepeMeLLIVBALOT.

Hwvo6us natmokmes no FOCT 23620.

BogHas cycneHsus NATVOKUCM HMOBMS C  MAaccOoBbIM  COOTHOWEHMEeM 150 K HaBecke MATMOKUCU  HUOBUA
Maccoii 4.0 r nprbasnsoT 20 cMm3 BoAb! U NepeMeLLBAOT A0 COCTOSIHUSA CyCNEH3NN.

Huvikenb azoTHOKMCNbIN no FTOCT 4055.

PacTBOp  a@30THOKAC/IOTO ~ HUKENS  (MOAMCIMKATOP  MaTpvibl) C  MAcCOBOM  KOHUEHTpaumeid  Hukens
200 MKr/cM3: HaBecky as30THOKMCMOrO Hukens maccoin 0,099 r nomMewarT B MEPHYyHD Konby BMECTVMOCTLHO
100 cm3, npubasnstoT 50 cm3 BOAbl, NEpEMELLVBAIOT A0 PacTBOPEHWS COMM, AOBOASAT A0 METKM BOAOM M CHOBa
nepemeLLmMBatoT.

Harpwuii BorbgopamoBokvc/bI no FOCT 18289.

PactBop  BO/b(HPAMOBOKUC/IONO  HATPUSt C  MacCOBOM  KOHUEHTpaumeid Bonbpama 5  Mr/cm3:  HaBecky
BO/IbCPPaMOBOKMC/IONO  Hatpuss Maccoii 0.8 T mnomewaioT B MepHyl Konby BmecTmocTbto 100 cms3, npubasns-
toT 50 cv3 BoZbI, NEPEMELLIMBAIOT 0 PACTBOPEHVISt COMW, IOBOAAT 10 METKV BOAOI 1 CHOBA NEPEMELLIMBAIOT.

LinpkoHusa asyokuck no MOCT 21907.

BogHasA cycrneHsus okcua UMPKOHWA C MacCOBbIM COOTHOLIEHMeM 1:5: K HaBecke OKCuaa UMPKOHWSA Mac-
coi1 4.0 r nprbasnstoT 20 cM3 BoAb! U NEPEMELLIMBAROT A0 COCTOSIHUS CYCNEH3NN.

Bapws nepekvich oc. Y. no [5].

Kanus rapokena no FOCT 24363 1 pacTBOp € MaccoBOW KOHLEHTpaLmeii 200 r/am3.

3onoto no MOCT 6835 wm FTOCT 28058.

Cepebpo no MOCT 6836 nm FOCT 28595.

MnatnHa no FOCT P 52245.

Mannagwii no FOCT P 52244,

Poawii B nopotuke no FOCT 12342,

Megp no FOCT 859.

YKeneso kapboHunsHoe paanoTexHmieckoe no FOCT 13610.

CBUHeL, BbICOKOI YncTOTbI No MOCT 22861mnm TOCT 3778.

LinHk no MOCT 3640.

Hukenb no FOCT 849.

Onoso no MOCT 860.

Cypbma o MOCT 1089.

KpemHmii MoHOKprCTasndeckunii B crintkax no MOCT 19658.

26



FOCT P 53372—2009

AntoMuHWiA no MOCT 11069.

MarHuii no FOCT 804.

BuicmyT no FOCT 10928.

MapraHey, meTasmueckuii no FOCT 6008.

Xpom no FOCT 5905.

MbILLLSK META/UTMYECKWIA OC. Y. NO [6].

Tennyp no FOCT 17614.

Kagmuii no FOCT 1467.

Ko6anst no FOCT 123.

TuTaH ry6uatsiii no FOCT 17746.

CraHaapTHble 06pa3Libl cocTaBa adhMHUPOBaHHOIO 30/10Ta.

YucToTa UCnosb3yeMbIX META/IIOB U PeaKTMBOB — He MeHee 99.9 %, ec/in He yka3aHOo 1Hauve.

[LonyckaeTcsi NpUMEHeHVe OpyrMX CPeacTB  M3MEPeHWid,  BCriomoraresbHbIX — YCTPOACTB, MaTepuasios U
peakT1BOB NPy YCI0BUM MOSTyHEHWSI NOKa3aTe e TOHHOCTH, HE YCTyNatoLLyX YkazaHHbIM B Tabsmue 6.

7.2 TloarotoBka K aHanm3y

7.2.1 TlpuyroTtos/ieHvie pacTBOpPOB

7.2.1.1 TlpUroToB/iEHNE OCHOBHbIX PaCTBOPOB

PacTBOp € MaccoBOli KOHLEHTpauyein poaus 2 Mr/CMP. HaBecky poaust maccoir 200.0 Mr TwaresnbHo ne-
pemvelLnBaloT € 5-KpaTHbIM KOMYECTBOM nepekucy Gapuws, MepeTMpaloT B aratoBoii CTymke, MEpPEeHOCAT B KO-
PYHOOBbIA TUre/lb U CnekaloT B TedeHe 2 — 3 4 npu Temnepatype 800 BC —900 *C (Tvrenb CTaBAT B
XonogHbli  mycpenb). Criek OxIakdalT [0 KOMHaTHOW Temnepatypbl, MEepeHoCAT B CTakaH BMECTUMOCTbIO
250 cmB®, cmauvBalOT BOAOM WM pPacTBOPSIOT B pacTBope CO/MsHOM kucnoThl (1:1) A0 MOMHOro pactBopeHus. Ecnn
Mocre pacTBOPEHUs1 Crieka B pacTBOpPE COMSHOM KUC/MOTbl OCTAETCs 0CaAoK, CrekaHue U pacTBOpeHWE MOBTO-
pstoT. onyyeHHbI pacTBOp pa3baBnsoT Bodoli A0 obbema 50 cm3 u ocaxgaroT cynbdhar Gapusi fo6asieHu-
€M pacTBopa CepHoli kucnoThbl (1:9) nopumsaMn  MpY  MOCTOSIHHOM  MEpeMeLLMBaHWY. PacTBop HarpeBaloT [0
Temneparypbl 60 *C — 70 *C. Yepe3 2 — 3 4 MpOBEPSIOT MOSHOTY OCaxkaeHus1 Cyrbdata Gapus M oTOUILTPO-
BbIBAOT uepe3 (QWIbTP «CUHAS fIeHTa» WM [BOMHOM (hunbTp «benas feHTa» B MEpHYH KOoiby BMECTVMOCTBIO
100 cwmd. Ocafmok Ha CMbTpe MpoMbIBAOT 4 — 5 pa3 ropsyMm pacTBOPOM COMsiHOM kucrioTtel (1.5). a 3arem
5 — 6 pas ropsiyeii Bogoii. PactBop A0OBOAST A0 METKM PACTBOPOM COMSIHOM KAC/OTHI (1:5) 1 nepemeLL BatoT.

PacTBOpe MaccoBoli KOHLEHTpauueli cepebpa 1 Mr/cm3: HaBecky cepebpa maccoit 100.0 Mr pactBopstoT
B 5 — 10 cvm® pactBopa a3oTHOW kucnotbl (1:1) mpy HarpeBaHuK, 3atem npubasnstoT 50 cM3 COsSHON KUCMOTI
N KUNATAT [0 MOSHOTO pPacTBOPEHWs1 ocagka xopuga cepebpa. PactBop Ox/1ak4atoT, MNEPEHOCAT B MEpHYHO
kon6y BMeCTMMOCTbIO 100 CM?, OBOAAT A0 METKN PaCTBOPOM CO/IAHOM KMCNOoThI (1:1) 1 nepeMeLLBatoT.

PacTBOpbl C MaccoBOli KOHUEHTpauueli naatuHbl, Nasiagus, CypbMbl, Mbllbska, Telypa, kagmus U
o/loBa 2 Mr/CM3 Kaxkaplii: HaBeCKy Kaaoro W3 MEepeunc/ieHHblX MeTaioB Maccoii 200.0 Mr pacTBOpsiOT B
30 — 50 cm® cmecu COMAHOM W as3oTHOM KMCnoT (3:1) npu  HarpeBaHWW. PacTtBop ynapvBaloT [0 obbema
2 — 3 cm3. npubasnaor 20 cM3 pactBopa COJSHON KMcAoTbl (1:5). MEPEHOCAT B MEpHYH0 KOnby BMECTUMOCTbLIO
100 cm3, pOBOAAT A0 METKM 3TUM Xe pacTBOPOM KUC/IOTbI U NEPEMELLNBAOT.

PacTBOpbl C MacCOBOI KOHUEHTpaumeid >enesa, mean, KobasbTa, MapraHua, BUCMyTa M Hukens 2 mricvd
KaXKAbIA: HABECKY KaKOOro M3 MepeqncrieHHblX MeTasioB maccoii 200.0 mr pactBopstor B 10 cm3 a30THOW Kuc-
notel (1:1) npu HarpeBaHvn. PactBop ynapumBatoT O obbema 2 — 3 oM, npubasnar 20 cm3 pactBopa Cons-
HOM kucnoTbl (1:5). nepeHocAT B MepHyl0 Konby BmecTuMOCTbiO 100 cm® . [0BOAAT [0 METKM 3TUM ke
pacTBOPOM K/C/OTbI U NepeMeLLIMBatoT.

PacTBOp C MaccoBOii KOHLEHTpauMeil cBuHUA 2 Mr/cv3: HaBecky cBMHUA Maccoii 200,0 Mr pacTBOpsiOT B
10 cm3 pactBopa as3oTHoi kucnoTbl (1:1) npu HarpeBaHuW. PacTBOp MEPeHOCAT B MEpHyH Koy BMeECTVMOC-
Thto 100 cm3, 4OBOASIT 0 METKM BOZAOI 1 NEPEMELLIMBAL]T.

PacTBOpbl C MacCOBO KOHUEHTpauuein a/iloMUHMSA, XpoMa W LUMHKA 2 Mr/CM3  Kakablid: HaBecky Kakaoro
M3 MepeuncrieHHbIX MeTasioB Maccoi 200.0 mr pactBopstoT B 10 cm® pactBopa COMsHOM kucnotel (1:1) npu
HarpeBaHuM. PacTBOp MEPEHOCAT B MepHyl Konby BMecTMocTbio 100 cm3, O0BOAAT [0 METKM pacTBOPOM  CO-
NSHOM knenoTbl (1:5) 1 nepemeLLIMBatoT.

PacTtBop C MaccoBOI KOHUEHTpaupeii TutaHa 2 wMr/cm3: HaBecky TuTaHa Maccoii 200.0 Mr pacTBOpsiOT B
20 cm3® pactBopa cofsHoM kucnoTel (1:1) Mpy CWILHOM HarpeBaHUM B CTakaHe, 3aKpbiTOM 4YacoBbIM  CTEK/IOM.
PacTBop CONAHOW KMCMOTbI NPUGaBASIOT MopUMsSIMM MO 5 CM3 A0 MOSHOTO PacTBOpeHUs TuTaHa. PactBop nepe-
KOCAT B MEpHyl0 Konby BMecTUMOCTbI0 100 cm3, [0BOAAT A0 METKA PacTBOPOM  COMSHOM  kucnotebl (1:5) un
nepemeLLMBatoT.
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PacTBOp C MaccoBOli KOHUEHTpaumeidi MarHus 2 Mr/cm3; HaBecky MarHus maccoit 200.0 Mr pacTBOpsiOT B
10 cm® pactBOpa consHoi kucnoTbl (1:1). PacTBop nepeHOCAT B MepHylo konby BmectumocTbio 100 cwm3, [oBo-
[ST [0 METKV PacTBOPOM COMSHOM KACOTHI (1:5) 1 nepemeLunBatoT.

PacTBOp C MaccoBOW KOHUEeHTpauueli kpemHus 1 wmr/cm®: HaBecky kpemHus Maccoli 100,0 mr pactsops-
toT B 20 cm® pacTBopa rvMapokcuaa kKanmsi KoHueHTpauveii 200 r/amvd B TeduIOHOBOM CTakaHe, 3aKpbITOM KpbILL-
KO. Mpu HarpeBaHuW. PacTBOp Ox/1axgaroT, MEPEHOCAT B MEPHyt0 konby BMecTMocTbio 100 cm® .JoBoAsaT 4o
METKV BOZOM 1 cpasy NEPeHOCAT B MOMMSTUIEHOBYHO GaHKy.

[Joryckaetc  vcronb3oBaHne  OpYrUX  METOOMK MPUIOTOB/IEHUSI OCHOBHbIX PacTBOPOB, a Takke WCMoSb-
30BaHMe TOTOBbIX CTaHAAPTHbIX W aTTeCTOBaHHbIX PaCTBOPOB MNpW  YCMOBUMM MOMYYEHUs MokasaTeneil TOYHOC-
TW. He YCTyNatoLLMX YkazaHHbIM B Tabmue 6.

7.2.1.2 [purotosneHne NPOMEXYTOUHbLIX PaCTBOPOB

PacTBOpbl, cofepxale BUCMYT, MbIbsK, OFI0BO, Na/yiagwiA, MIatuHy, poauiA, CBUHEL, CypbMy, Tes-
Jyp. XpoMm

PactBop A: muneTkoii oOTOMpaloT Mo 5 CM3 OCHOBHbIX PacTBOPOB BMCMYTa, Mbillbska, O/10Ba, MNaiagys,
nnatvHbl, PoaWsi, CBYHLA, CypbMbl, Tes/lypa, Xpoma, MOMELLAT B MEpHyl0 Konby BMecTuMocTbio 100 cms3, fo-
BOAAT 10 METKM PaCTBOPOM COJISIHOM KncnoThl (1:5) 1 nepemeLLBaroT.

3HaueHvie MacCOBO KOHLIEHTPALIMM K&XKA0ro 13 Nepeymc/ieHHbIX 3/IEMEHTOB B PaCTBOPE COCTaB/IseT
100.0 wmkr/cm3.

PactBop bB: mwuneTkoii otouparor 10 cm® pactBopa A UM MOMEWAT B MEPHYID KOGy BMECTUMOCTHHO
100 cm3. goBOAAT A0 METKM PaCcTBOPOM CO/SHONM KnucoThl (1:5) 1 nepemeLumBatoT.

3HaueHVe MacCOBO KOHLIEHTPALIMM KaXA0ro U3 NepeUmC/IeHHbIX 3/IEMEHTOB B PACTBOPE COCTaB/sSET
10.0 mkr/cm3,

PacTBOpbl, coaepXalive aloMVHUIA, Xeneso, kagMuii, KobGanbT, MarHuiA, MapraHel, Mefdb, Hukenb, Tu-
TaH N LIMHK

PactBop A,; NMNETKo OTOMPalOT NO S CM30CHOBHbLIX PACTBOPOB a/IOMUHUSA, >Kenesa, Kaamus, KobasbTa,
MarHus, MapraHua, Meay, HUKens, TuTaHa W LUyHKA, MOMELLAT B MEpHYH Koiby BmecTumocTbio 100 cwd, fo-
BOASAT 10 METKM PaCTBOPOM CO/ISIHOM KucnoTbl (1:5) 1 nepemeLLBatoT.

3HaueHvie MacCOBO KOHLIEHTPALIMM KXO0ro 13 NepeymcieHHbIX 3/IEMEHTOB B PACTBOPE COCTaB/IsAET
100.0 wmkr/cm3.

PactBop b, mvnetkoil otbuparor 10 cm® pactBopa A, M MOMELLAOT B MEPHYHO KOGy BMECTUMOCTBIO
100 cmB. 4OBOAAT A0 METKU PACTBOPOM COMSIHOM KUC/OThI (1:5) M nepeMeLLnBatoT.

3HaueHvIe MacCOBO KOHLIEHTPALIMM KaXKA0ro U3 NepeUmcieHHbIX 3/IEMEHTOB B PACTBOPE COCTaBseT
10.0 mkr/em3,

PacTtBopbI, cofepXaLLme KpemHui

Pacteop A, nunetkoii otbupaoT 10 CM3 OCHOBHOTO pacTBopa KPEMHMS W MOMELLAIOT B MEPHYIO KO/by
BMECTUMOCTbI0 100 cM3, IOBOAAT [0 METKM BOAOW U Cpa3y NEePEeHOCHT B NOSIMITUIEHOBYO GaHKy.

3HayeHVie MacCcoBOI KOHLIEHTpALIMM KPEMHUA B pacTBope coctasnseT 100.0 Mkr/cm3,

Pacteop b, nuneTkoii otbuparor 10 cmd pactBopa A, U MOMELAIOT B MEPHYIO KO/IBy BMECTUMOCTbIO
100 cm3, fOBOAAT [0 METKV BOAOM 1 Cpasy NEPEHOCAT B NOMMSTUWIEHOBYH GaHKy.

3HaueHvie MacCoBOW KOHLEHTPpaL[MK KpemMHUs B pacTBope cocTasnsieT 10.0 Mkr/cve.

PacTtBopbl, cofepxatLie cepebpo

Pacteop A, mvnetkoii otoupator 10 cm3 OCHOBHOrO pacTBopa cepebpa M MOMeWaloT B MEPHYH0 Kooy
BMeCTMOCTbIO 100 cM3, [0BOAAT A0 METKV PacTBOPOM COJISHONM KUCNOThI (1:3) 1 nepemMeLLrBatoT.

3HaueHvie MacCoBOW KOHLEHTpaLmm cepebpa B pacTope coctasnseT 100.0 Mkr/cvl.

PactBop By nunetkoid otbupator 10 cm® pactBopa A M MOMELIAT B MepHYl Koiiby BMECTUMOCTbIO
100 cmB. AOBOAAT A0 METKU PACTBOPOM COMSIHON KUC/OThI (1:5) 1 nepeMeLLnBatoT.

3HaueHVie MaccoBOIi KOHLEHTpaLIMKM cepebpa B pacteope coctas/isieT 10.0 MKr/cvE,

7.2.1.3 TpurotoBneHue rpagynpoBoYHbIX 06pasLIoB

72131 pagyvpoBouYHble 06paslibl — pPacTBOpbl C MACCOBOM KOHLEHTpaLueli onpeaensemMbix aie-
MEHTOB. uckMovass cepebpo. 0,2; 05 1.0; 2.0; 50 mk/ cv3 nuneTkaMu OTOMParOT aIMKBOTHbIE 4YacTu pPacTBO-
pos A. A, u Al wm B. b, n B, (tabnmua 14). nomelaloT B TepIOHOBbIE CTakaHbl BMeCTMMOCTHIO 50.100 cmd,
npubasnstor no 15 — 20 cm® cvmecy consHoli u as3oTHol kucnoT (3:1), ynapvBaroT npu CfaboMm HarpeBaHuu [0
obbema 2 cvd. CTakaHbl CHMMANOT C MMTbl, MprbasnaloT no 10 cm3 pactBopa ConsHOW kucnotel (1:24). nepe-
HOCAT B MepHble KOMbbl BMECTUMOCTHIO 25 cM3 Kakgas, AO0BOOAT A0 METKM TeM >Ke [PacTBOPOM  KWUC/OThI,
nepemeLLMBatoT 1 NepPesIMBatoT B Cyxme Ted/IOHOBbIE CTakaHb!.
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TB6nunuyald— Cocras rpagympoBoUyHbIX 06pa3LoB

O603HayYeHVe N 06bEM BBOAVMbIX 3HaueHue MaccoBOli KOHLLEHTpaLuK
O603HaueHve rpagypoBOYHOro 06pasua pacTeopos, em’ SNEMEHTOB, MKT/CML
B.B, nB,(B,)
ro-1 0.5 0.200
ro-2 1.25 0.500
ro-3 25 1.00
ro-4 5.0 2.00
A. Ain A) (A3)
ro-5 1.25 5.00

PacTBOpbl NEpPeHOCAT B Cyxve AenuTeflbHble BOPOHKM, nNpubasnstoT no 15 cm3  gubytwikapbutona. Ha*
CbILLEHHOrO X/I0PUCTbIM  BOLOPOAOM, U BCTPSAXMBAKOT BOPOHKA B TeueHMe 1 muH. [ocne paccnaviBaHusi BOAHblE
(ha3bl C/IMBAKOT B TECD/IOHOBbIE CTakaHb! 1 3aKPbIBAOT KPbILLKAMM.

72132 IpaayvpoBouHble 06pasiibl — pacTBOpbl C MAaccoBOM KOHUeHTpauuein cepebpa 0.2; 0.5; 1.0;
2.0; 50 Mkr/cm3 mnvneTkamm OTOMpalOT &MKBOTHblE YacTu pacTeopa A; wm by (Tabnmua 14). nomewalotr B
MepHblE KOMBbl BMECTMMOCTHIO 25 CM3 Kakdas, [0BOAAT A0 METKM PacTBOPOM CcosisHol kucnotel (1:5) n nepe*
MeLLIMBAIOT.

72133 IpagyvpoBouHble 06pasubl — pacTBOpbl C  MAaCCOBOM KOHLEHTpauumeli  onpefensieMbix — ane*
meHToB 0,02; 0.05; 0.10 MKr/cM3. MMNETKO/ OTOMparoT Mo 2.5 cm3 pacTBOPOB C MAacCOBOM KOHLEHTpaumel ane*
mMeHTtoB 0,2; 05: 1,0 Mmkr/cm3, npuroToBAeHHbIX Mo 7.2.1.3.1. nomelalwT B MepHble KO/ibbl BMECTUMOCTbIO
25 cMm3 kaxgas, OOBOAAT [0 METKM pacTBOPOM COMSHOM kucnoTbl (1:7). mepemeLuvBaloT U MNepe/vMBaloT B Cyxve
Ted)/I0HOBbIE CTakaHb!.

7.2.14 TpeboBaHUsi K MApK1POBKE 1 YCOBWSIM XPaHEHS! pacTBOPOB

Ha konbax u 6GaHkax C pacTBOpamu [JO/DKHbl OblTb HakeeHbl 3TUKETKM C YKasaHMEM MacCOBOW KOHLIEH*
Tpauum 3/1EMEHTOB, MOTPELLHOCTM €€ YCTaHOB/IEHWS, AaTbl NPUTOTOBEHMS U CPOKa rOAHOCTN PacTBOPOB.

PacTBOpbl XpaHAT MpU KOMHATHOW Temnepatype B T[epMETUYHO 3aKpblTblX EMKOCTAX W3  cTekna  uwumm
nnactvka.

PacTBOpbI, coaepXaLLme KPEMHUI 1 MarHWiA, XpaHST B rePMETUHHO 3aKPbITbIX EMKOCTSX U3 MacTuKa.

OcHoBHble pPacTBOpbl XpaHAT He 6osee 1 roga, MPOMEXYTOUHble PacTBOPbl XpaHAT He 6onee 2 MecsueB
MpU MaccoBON KOHUEHTpauun aniemeHToB 100 mkr/cM3 U He 6Gonee 5 AHell npu MaccOBOW KOHLEHTpaLuM 3ne*
MeHTOB 10 MKr/cM3. MpaaynpoBOYHbIE 06pasLibl FOTOBAT B AEHb UCMO/b30BaHMS U XPaHAT He 6onee 2 AHEl.

Jonyckaetcsa yctaHaBMBaTbL CPOKW rOAHOCTM PacTBOPOB B cOOTBETCTBUN € FTOCT 4212.

7.2.2 OT60p 1 Nogrotoska NPob K aHasm3y

7221 OT60p Npob /19 aHanm3a NPOBOASAT B COOTBETCTBUM € TpeboBaHmsammn FTOCT 28058.

7.2.2.2 TloarotoBka Npob ans onpeaeneHns npumeceli (kpome cepebpa)

OTompaloT ABe HaBeckm npobbl Maccod nmo 0.5 — 25 r (Tabnmua 15). Kakayro M3 KOTOPbIX MOMELLaloT B

TetpnoHOBLIA CTakaH BMecTUMOCTbIO 50.100 cm3. npubasnsior no 10 — 20 cm3 consHoi kucnotel (1:1) v ku-
nATaT B TeyeHne 5 — 10 muH. PacTBop cnvBarOT M NpOMbIBAOT HaBecky BoAoW 6 — 7 pa3 AekaHTauvei. K Ha-
Becke npubasnstor 15 — 20 CM3 CBEXEMPUrOTOB/IEHHON CMECUM COMSHOA W a30THOW kucnoT (3:1). 3akpblBaroT

KPbILUKO/ W pacTBOPSOT Mpy C/flaboM HarpeBaHWW, NpuGaB/sis CMEChb KWCAOT nopuysiMi no 5 cM® o MOSHOro
pacTBopeHusi MPo6bl. OTKPLIBAIOT KPbILLIKY 1 YMapuBaloT pacTBop A0 0Gbema 2 CM3,

Tab6nuuya 15— 3aBNCMMOCTb MacCbl HAEECKN OT COAEPXKAHNS NpUMecei

MaccoBas gons npumecu. % Macca naeecun.’
Ot 0.0001 o 0.0005 Bkt 2.0—25
Cg. 0.0005 go 0.002 BKAHOU. 1.0—2.0
Cs. 0,002 go 0. 01 Bk/itOu. 05—1.0
Cs. 0,01 o 0.02 BK/tOu. 0.5
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CTakaH CHMMAaKT C MuTbl, MpubaBnsaloT 10 cm3 pacTBopa COMSHOW KACIOTbl {1 ;24). NepeHOCAT B MEPHYH
KOGy BMECTMMOCTbIO 25 cMm3, [0BOAAT [0 METKM TeM >Xe pacTBOPOM KUCMOTbl, MNepeMeLumBatoT  (COOTHOLLEHWE
CONSAHOM KUCMOTbl WM BOAbl B MPUrOTOB/IEHHOM PacTBOpe COOTBETCTBYeT 1:7) M nepemvBaloT B CyXoii Tedu1oHO-
Bblil CTaKaH.

PacTBOp nNepeHOCAT B Cyxyl [enuTesibHyt0 BOPOHKY, npubasnswt 10 — 30 cv® (B 3aBMCMMOCTU OT Mac-
Cbl HaBeckn) [OMbyTuIKapobuTosa. HACbIWEHHOTO X/IOPUCTbIM  BOAOPOAOM, WM 3KCTParMpyloT 30/10T0 B TeyeHue
1 wmuH. Tocne paccravBaHVs BOAHYO (hasy CAvBalOT B APYIYH0  AENMTENbHYH  BOPOHKY, NpubaBnstoT
5 — 10 cm® aubyTwikapbutona. HaCbILLEHHOrO X/10pPMUCTbIM BOLOPOAOM, M MOBTOPSKOT 3KCTpakuMio 30/10Ta B
TeyeHve 1 MyH.

Mocne paccnavBaHvs BOAHYIO chasy C/vBalOT B Cyxoli TeduloHOBbI CTakaH. Ecim He TpebyeTcs onpe-
JeneHne KpeMHUsA 1 MarHus, To 0MyCckaeTcs NPOBOAWTL PACTBOPEHUE B CTEK/SAHHBIX CTakaHaX.

OpHOBpeEMEHHO uepe3 Bce CTaaun MOLTOTOBKA MpPO6 MNPOBOAAT [BA KOHTPOJSIbHLIX OfblTa Ha YMCTOTY pe-
aKT1BOB.

7.2.2.3 Tlogrotoeka Npob g/1a onpegeneHns cepebpa

OTOMpaloT ABe HaBeckn Mpobbl Maccoii Mo 0.5 — 1.0 I. Kakayl M3 KOTOpbIX MOMELIAT B CTakaH BMECTU-
MocTeto 50 wam 100 cm3, npubaBnaoT no 15 — 20 cv® CBEXENpPUroTOB/IEHHON CMECK COMSHOM M a30THOM KUC-
not (3:1) u pacTBOPAOT 30/10TO MpU cnaboM HarpeBaHWM, nNpubaBnss CMeCcb KACMOT MnopumsamMum Mo 5 coms,
CHUMAKOT C nmTbl, npmbasnslT 10 cM3 pacTBopa CONSHOW KACIOTbl (1:5), NMEepeHoCAT B MEPHYH Konby BMec-
TUMOCTBHO 25 CM3. [OBOAAT A0 METK/ TEM Xe PacTBOPOM KUC/IOThI 1 NEpEMELLIVBAIOT.

OpHOBpeMEHHO 4epe3 Bce CTaguy MOAFOTOBKM Npo6 NPOBOAAT [Ba KOHTPO/bHBIX OfbITa Ha YMCTOTY pe-
aKTUBOB.

7.2.3 TloaroTtoBka CNEKTPOMETpa K paboTte

ATOMHO-a6COPOLIMOHHBIA  CMIEKTPOMETP  NOATOTaB/MBAOT K paboTe  COMMacHO — 3KCTU/lyaTauMOHHbIM - [OKY-
MeHTaMm K npuoopy.

7.3 TlpoBeneHve aHamsa

731 AHanm3 c atoMuaalyein Npob B niameHn

[ns onpepeneHvss BUCMYyTa, Xefesa, kKaamus, KobasbTa, MarHus, MapraHua, Meau, Mblllbsika, HUKeNs,
nannagus, MaaTuHbl, poausl, CBUHUA, cepebpa, CypbMbl, Te/Ulypa W UMHKA WCMOMb3YKOT M/1lams  nponaH-6y*
TaH-BO34yX W aueTWieH-Bo34yX; [/ OnpefeneHns Xpoma MCMofb3ylT Mnams  auetwieH-Bo3ayx (BoccTa-
HOBWTE/IbHOE. 0BG0raLLEHHOE FOPHYVIM ra3oMm).

Mpv onpedeneHy poaust M MAaTWHbl B PacTBOpPbl BBOASAT OydepHbIli pacTBOp CEPHOKUC/IONO KaaMus: B
Konby BMeCTMMOCTBIO 25 cM3 nomewaioT 5 cvm®  aHa/m3vpyeMoro pactBopa WM rpagyvpoBOYHONO  obpasua,
[06aensoT 5 cvd 6ydiepHOro pacTeopa 1 NePEMELLIMBAIOT.

Mpv onpefeneHuM MarHAsi B pacTBOpbl BBOAAT OyddepHblii pacTBOp X/IOPUCTOTO JlaHTaHa: B Konby BMec-
TMMOCTbIO 25 cM® nomewalotr 5 cM3 aHa/msMpyemMoro pacteopa WM rpafyvpoBOYHOMO obpasua, [A06aBnsoT
5 cm3 6ydhepHoro pacteopa v NepPeMELLIBALOT.

MocnefoBaTeNlbHOCTL — pacrbUieHUss B M/lams  a3oBOA  TOpesiku  FPadyvipOBOYHbIX — 00pasLoB, pPacTBOPOB
KOHTPO/IBHOTO  OMbITa M PacTBOPOB  aHa/M3MpyeMbIX MNpo6  yCTaHaBMMBAOT B COOTBETCTBUMM C  MPOrpamMMHbIM
obecrieyeHnem crekTpomMeTpa.

[N1HbI BOJK aHa/ITUYECKUX NIMHWA NPUBEAEHBI B TabmLe 16.

JonyckaeTcs wcnonb3oBaHWe ApyrvX JIMHWA MpU YCNOBUW  MOSyYEHUst Mokasateneli TOUYHOCTW, He  YCTy-
naroLLWX yKasaHHbIM B Tabnmue 6.

Ta6bnuua 16 — [AvHbI BOH aHA/IMTUYECKUX IMHUIA
Onpegensiemblii 371eMeHT [nvHa BONHbI, HM Onpegensemblii 31emMeHT [nvHa BOMHbI, HM
BUCMYT 223.1 Megpb 324.6
XXeneso 246.3 MbILWbSK 193.7
Kagmuii 226.8 Hukenb 232.0
KobanbT 2407 Mannaguii 247.6
MarHuia 285.2 MnatuHa 265.9
MapraHey, 279.5 Poguii 343.5
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Onpepensiemblii 31eMeHT

[/iMHa BOJHBI, Ubl

Onpepaensiemblii 31eMeHT

[/1vHa BOMHbI.HY

CBuHelk 283.3 Tennyp 214.3
Cepebpo 328.1 Xpom 357.9
Cypbme 217.8 LinHk 213.9
[PaayVpOBOUHbIE  XapaKTEPUCTUKA  NOSyYatoT,  WCMOSb3ys  MPafyvpoBOYHbIE  06pasubl,  MPUrOTOB/IEHHbIE
no7.2.1.3
o rpagyvpoBOYHBLIM  XapakTepuCTMKaM  HaxOoOAT  MAacCOBYHO — KOHLIEHTpauMio  OnpefensgsemMoro  afeMeHTta

B aHa/M3MpyeMOoM PacTBope.

Ecnv  3HauyeHve BenuuMHbI
COOTBETCTBYHOLLEE

BE/IMYMHbI  MOIOLWEHNA,

MOr/IOWLEHNS  A/11  pacTBopa  aHa/mM3vpyemoil  mpobbl
JMHEHOMY  yyacTKy

aHanv3npyemoli Npobbl pa3tasnAoT PaCTBOPOM CO/AHOM KMCNOTbI (1:7).
PesynbTatbl OnpefeneHns CodepKaHWsi SMEeMEHTOB B PacTBopax aHa/m3vpyeMbix npo6 (C y4eToM  KOH-
TPOJ/ILHOTO OMbITa) MOsTYHa0T aBTOMATUYECKN.
7.3.2 AHasrms c atomusaueii Npob B rpachToBoM atommsaTope
[nsa onpefeneHvss 0510Ba, a&IOMUHUA, KPEMHUA U TUTaHa, a TakKe CypbMbl, MbIbAKA, BUCMYTa, Tensy-
pa. CB/HU@ W MnatuHbl npu cogepxaHun meHee 0.005 %, nansiagus, poavis, Hukens, kobasbTa npyu codepxa-
HUM MeHee 0.0005 %, NpUMEHSIIOT aToMM3aLMIo NPO6 B rpadoUTOBOM atoMmsaTope (KIOBETE).
Ycnosusi atommsauum B rpadintosom atommzatope HGA-600 npueegeHbl B Tabnumue 17.

Tab6nunya 17 — YcnoBus aToM1MaBLuMM NPo6 30/10Ta B rpacpiTOBOM atommsaTopa

rpayvipoBOYHONA

NpPeBOCXoAuUT  3Ha4YeHue

XapaKTePUCTVKY,  PacTBOP

BbicywmnBaHve Oa3onekne AToMMaauua
3 OnvHa
Mé-:_?T' BOJIHbI. Temne- Temne- Temne- JononHurtensHble ycnosus
HM patypa. | Bpems, c| patypa. | Bpeus.c | partypa. | Bpewms.c
-C -C -C
2650 Tpy6Ka nuponmTnyeckas
pi 265.9 130 15 1300 10 Ramp-0 2
2500 Tpy6ka n nnargopma o6pabo-
As 193.7 130 15 1200 10 Ramp-0 2 TaHbl NbjO*,.
8 atommn3aTop BBOAUTCA
0.01 cm3 pacteopa Ni (NO)/
2100 -
Bi 306.8 130 15 900 10 Remp-1 3
2100 8 aTtomu3aTop BBOAMTCS
Te 214.3 130 15 1000 10 Ramp-0 2 0.01 cm3 pactopa Ni (NOg),
2400 8 pacTBOpbI f06aBNAT BUH-
Sh 217.6 130 15 1100 10 Ramp-0 2 HYIO KUCNIOTY*
2400 Tpy6ka o6paboTaHa pacTBOpOM
Sn 266.3 200 15 1200 10 Ramp-0 2 Ne,WO<.
B pacTBopbl 06aBAAOT BUH-
HYIO KUCNIoTy*
2650 Tpy6ka nuponuTnyeckas ¢ nu-
Al 309.3 130 15 1700 10 Ramp-0 3 ponuTuyeckoi nnatgopmoii
2650 Tpy6ka ob6paboTaHa pacTBOPOM
Si 251.6 130 15 1400 10 Ramp-0 4 N8,WO«
2650 Tpy6Ka nuponuTnyeckas
Tl 364.3 130 15 1400 10 Ramp-0 4
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OkoHuyaHneTabnmupl 17

BbicywumBaHve O3enexHvs ATomuzauus
3ne- OnvHe
MEHT BOJIHbI. Temne- Temne- Temne- JononHutensHble ycnosus
HM patypa. | Bpewms, c | paTypa. | Bpemsa, Cc | partypa. | Bpewms,cC
C C C
2650 Tpy6ka nuponmTnyeckas
Pd 247.6 130 15 1300 10 Ramp-0 2
2400 Tpybka nuponutnyeckas
Rh 343.S 130 15 1300 10 Ramp-0 2
1800 Tpy6Ka nuponuTnyeckas
Pb 283.3 130 15 850 10 Ramp-0 2 C NMponnTnyeckol nnatgop-
MOWA. 06pab0oTaHHON LIMPKOHMEM
2500 Tpybka nuponutnyeckas
Ni 232.0 130 15 1400 10 Ramp-0 2 C NUPONIMTUYECKO NnaTdop-
MOV
2500 Tpy6ka nuponmTnyeckas
Co 242.5 130 15 1400 10 Ramp-0 2 C NMpoMTNYEcKol nnatdgop-
MOV

' B k0onby BMecTMOCTbH0 25 cm3 oTbumpatoT 2.0 cM! pacTBopa Npobsl nam rpagynpoBoYHOro obpasua, 406aBNsaT
2 cM® pacTBOpa BMHHOM KMCOTbI U NepemMeLunBatoT

MpumMmeuaHune — 005 Apyrvx TUNOB rpacpUTOBLIX aTOMU3ATOPOB YC/I0BUS aTOMU3aLMI BbIGUPAIOT 3Kcnepu-
MEHTA/IbHO.

[nsa pasbaBneHns pacTtBOPOB MpPo6 NpU  ONpefeneHnn MNaTvHbl, Mblllbska, BUCMYyTa, Tesulypa, CypbMbl
W 0f0Ba WCMOMb3ylT pacTBOp ConsHoli kucnotel (1:5). Mpy onpeseneHun KpemHus U asloMUHUS  PacTBOpPbI
npo6 pa3tbaB/IstoT BOAOMN.

O6paboTky rpadmMToBbIX TPYOOK M MIATOPM  OKCUAAMM HUOBMSA U LWIPKOHUS MPOBOASAT  C/eLyowmuM  06-
pasom: rpacdmToBble TPYOKM W MIaTiopMbl MOTPYXKAOT B BOAHYHO CYCMEH3VO OKCMAA HUMOOUA WU LMPKOHMS,
BblOEPKMBAIOT B TeyeHe 2 — 3 4. BbHMMAKT W BbICYLUMBAIOT B CyLIWILHOM Likaddy npu  Temnepatype
100 *C — 110 *C. 3arem obxuraloT Tpyoku C nnardopmamyt B rpacmToBOM arommsatope: BbicylumsaoT 60 C
npn Temneparype 100 C. obxwurator 30 ¢ nmpu Temnepatype 1000 *C n 10 ¢ npu Temneparype 2650 8C B noto-
Ke VHepTHOro rasa. Linkn TemneparypHoil 06paboTkv NOBTOPSIOT HE MEHee TpeX pas.

7.4 O6paboTka pe3ynbLTaroB aHamsa

MaccoByto 0/1t0 OnpeaensiemMoro arieMeHTa X. %. BbIMKCSIOT Mo ¢oopmyrie

X=£M0< <10>
M

rae C — MaccoBasi KOHLIEHTpaUMs OnpeesIieMoro a/ieMeHTa B aHa/M3MpyeMoM PacTBOpE. MKI/CV;

rae Cp — 3HaueHVie MacCcoBOW KOHLIEHTPALIMM ONPEAENSEMOr03/IBMEHTA B aHa/3MpyeMOM pPacTBope, Nosy-
YEHHOE MO rPaayVNPOBOYHON XapaKTepUCTUKE, MKT/CMS3,
C*,, — cpeHee 3HaueHVe MaCcCOBOW KOHLIEHTpaLWM ONPeaessieMoro a/IEMeHTa B PacTBOPE KOHTPO/TbHOTO
OnbITa, MKr/cm3;

V — 06beM aHaNM3pyeMoro pacteopa, Cv3;
X— KoathchuMEeHT pa3baBeHnss aHaIM3nMpyemMoro pacTeopa;
M — macca HaBecKmM npoob|, T.

3a pesynbTaT aHa/mM3a MPUHUMAOT  cpefHeapuPMETMUECKOe 3HauyeHe AByX (YeTbIpex) pesy/bTartoB
napasinesibHbIX OMpeesieHmi Npy YCIoBUM BbINOHEHS Tpe6GoBaHWIA pasaena 4.
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Mpunnoxexve A
(o6sa3aresnibHOE)

Tabnuua 3HaveHnin 14(/,//d). COOTBETCTBYHOLMX N3MEPEHHBIM 3HAYEHUSAM AS/y

MpuBoauMas HUXe Tabnuua A. 1 CAyXuT 415 NepeBofa U3MEPEHHbIX 3HaUeHWi AS/y a 3HaueHUst BeIMUMHbI Ig—.

Tabnuua A.1 coaepxuT pesysbTatbl pacyeTa no dhopmysne

RE (A1)
1o K.|g(t0"-1).

O603HauNM CyMMapHYI0 WHTEHCUBHOCTb /IMHUM BMECTE C (DOHOM /,. 4. UHTEHCMBHOCTL (DOHA MOf, MaKCUMYMOM /u-
HUM & OTCYTCTBME NMHWM — [y, TaK Kak , o « /o + /5. TO OTHOLIEHWNE WUHTEHCMBHOCTM /IMHAM K MHTEHCMBHOCTW (hoHa onpe-
[ensoT no hopmyne

n,e. (A.2)
nu

Ecnn ycnosus ¢oTorpacnpoBaHns CnekTpa BbiGpaHbl Tak, YTO MOYEPHEHUS IMHUM C (IOHOM S,. 4 U (hoHa B OTCYT-
CTBME NIMHUN S, NEXaT B HOPMasIbHOI 06n1acTu, To

AS (A.3)
lg—:—*—.
roe ASm S -¢- S«
Yy — (paKTop KOHTPacTHOCTW.
Vcnonb3sys chopmyny (A.2). —m "** -1 nonyyaem
i T4
! Ias . (A4)
o= >9—=2-1|=ig(10* 1)
I, i,

Tabnunuya A.1 oxBaTbiBaeT Hanbosiee BaXHble A/151 NPAKTUKN aHaNIMTUYECKON paboTbl 3HadeHus 4S/y ot 0.05 o

1.90.
Mo noctpoenunio Tabnmya A.l pasgeneHa Ha gBe 4acTu: OfgHa 4YacTb oxBaTbiBaeT 3HaveHuss AS/y ot 0.05 go 0.099.

apyras — AS/y ot 1.00 go 1.99.

PaccmoTpum nepsyto yacTb Tabnmuybl (0.05 £ AS/y & 0.99).

B rpacbe AS/y npuegeHbl 3HaueHus: 0.05; 0.06; 0.07 ....0.99. B gpyrux rpacax tabnmubl A.1 — unchpel ot O go 9.
npefcTasnsowme coboli TpeTuii nocne 3ansToi 3Hak 3HayeHns ASly.

Vmes onpepeneHHoe 3HaudeHve N Sly. Hanpumep AS/y * 0.537. B rpadpe AS/y HaxogaT 3HadyeHue 0.53, cooTseT-
CTBYHOLLIEE NEPBbLIM ABYM 3HaKam nocse 3ansitoi, 1 B rpade ¢ undpoin 7 Haxo4saT COOTBETCTBYHOLLEE 3HAUYEHNE

lg"L> 0.386.

AHanornyHo, ana ASly * 0.143 HaxogaT 3HaueHnue 0.14 n B rpache c umdpoii 3 — COOTBETCTBYIOLLEE 3HAYEHUNE

lg —» 1.591.

BTopas uyacTb Tabsuubl, oxBaTtbiBatolwas 3HaveHuss AS/yot 1.00 go 1.99. nocTpoeHa aHaorMyHbiM 06pasom, CTol
pasHuueid, 4To B MepBoii rpadpe 3HayeHnss AS/y gaHbl ¢ OAHUM 3HAKOM Mocse 3ansATol, B B rpadhax umcpsl 0 — 9 — BTO-
poii nocne 3anaToi 3HBK 3HaueHust AS/y-

Tak. npu AS/y m 1,36. HaxofAaT 3HadyeHne 1.3 u B rpace ¢ Ludpoii 6 — cooTBeTCTBYIOLEe 3HaUeHne Ig—2- * 1.341.

o

[ns 3HauveHunin AS/y meHee yem 0.301 xapakTtepuctuka lg —oTpuyaresibHas, 4TO OTMEYEHO 3HAKOM MUHYC Haf,

b
xapakrepuctukon (1....... ).
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Tak kak Ig **® *\$1y. To Tabamue MOXeT ObITb NPUMEHEHA TaKXKe N ANA HAXOXAEHUS 3HaYeHUn lgcooTBe T -
7

I n.
CTeyoLWMX 3HaYeHNAM 14 —-—. npu N1lo60M cnocobe nsmepeHus.

B cnyuae, ecnu hakTop KOHTPACTHOCTY Y HE U3MepsieTCs, TO BMecTo BennyvH \Sly Tabnuuy A.1 ncnonb3syroT Ans
3HaueHuii AS. Tak. ecnu £ « 0.674 . To B rpacpe .\Sty HaxogaT 3HaueHue 0.67 v B rpade ¢ umdpoin 4 — 3HaveHne 0.571.

CnepnyeTt OTMETUTb, YTO HalijeHHoe Takum obpa3om 3HaveHne 0.571 npeacTtaBnseT coboin He Ig—Ia lg (I0's -1). Ha Tou-

HOCTM aHa/In3a No MeToy «TpeX 3TaJIOHOB» 3TO 06CTOATENLCTBO NPakTnyeCkn He OTpaXKaeTCA.

Tabnwuya Al— 3HauyeHus Ig {Mi«}. cooTBETCTBYHOLME N3MEPEHHBLIM 3HAYEHUSAM AEly

AS/7 0 1 2 c) 4 5 6 7 6 9

0.05 1.086 1.096 1.104 1.113 1.122 1.130 1.139 1.147 1.155 1.163
0.06 1171 1.178 1.186 1.193 1,201 1.208 1.215 1.222 1.229 1.236
0.07 1.243 1,249 1.256 1.263 1.269 1.275 1.282 1.288 1.204 1.300
0.08 1.306 1.312 1.318 1.323 1.329 1.335 1.340 1.346 1.351 1.357
0.09 1.362 1.366 1.373 1.378 1.383 1.388 1.393 1.398 1.403 1.408
0.10 1.413 1.416 1.423 1.428 1.432 1.437 1.442 1.446 1.451 1.455
0.11 1.460 1.464 1.469 1.473 1.477 1.482 1.486 1.490 1.494 1.499
0.12 1.503 1.507 1511 1.81S 1.519 1.523 1.527 1.831 1.535 1.S39
0.13 1.543 1.547 1.550 1.554 1.558 1.562 1.566 1.569 1573 1.577
0.14 1.580 1.584 1.587 1591 1.595 1.598 1.602 1.605 1.609 1.612
0.15 1.615 1.619 1.622 1.626 1.629 1.632 1.636 1.639 1.642 1.646
0.16 1.649 1.652 1.655 1.658 1.662 1.665 1.668 1671 1.674 1.677
0.17 1.680 1.684 1.687 1.690 1.693 1.696 1.699 1.702 1.705 1.708
0.16 1711 1.714 1.716 1.719 1.722 1.725 1.728 1.731 1.734 1.737
0.19 1.739 1.742 1.745 1.748 1.751 1.753 1.756 1.759 1.762 1.764
0.20 1.767 1.770 1.772 1.775 1.778 1.780 1.783 1.786 1.788 1.791
0.21 1.794 1.796 1.799 1.801 1.804 1.807 1.809 1.612 1.814 1.817
0.22 1.819 1,822 1.824 1.827 1.829 1.832 1.834 1.837 1.839 1.842
0.23 1.844 1.646 1.849 1.851 1.854 1.856 1.858 1.661 1.863 1.866
0.24 1.868 1.870 1.873 1.875 1.877 1.880 1.882 1.884 1.887 1.889
0.25 1.891 1.693 1.896 1.898 1.900 1.902 1.905 1.907 1.909 1.911
0.26 1.914 1.916 1.918 1.920 1.922 1.925 1.927 1.929 1.931 1.933
0.27 1.936 1.936 1.940 1.942 1.944 1.946 1.948 1.951 1.953 1.955
0.28 1.957 1.959 1.961 1.963 1.965 1.967 1.969 1971 1.974 1.976
0.29 1.978 1.980 1.982 1.984 1.986 1.988 1.990 1.992 1.994 1.996
0.30 1.998 0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016
0.31 0.018 0.020 0.022 0.024 0.026 0.028 0.029 0.031 0.033 0.035

0.32 0.037 0.039 0.041 0.043 0.045 0.047 0.049 0.050 0.052 0.054
0.33 0.056 0.056 0.060 0.062 0.064 0.065 0.067 0.069 0.071 0.073
0.34 0.075 0.077 0.078 0.080 0.082 0.084 0.086 0.088 0.089 0.091

0.35 0.093 0.095 0.097 0.098 0.100 0.102 0.104 0.106 0.107 0.109
0.36 0.111 0.113 0.114 0.116 0.116 0.120 0.121 0.123 0.125 0.127
0.37 0.128 0.130 0.132 0.134 0.135 0.137 0.139 0.141 0.142 0.144
0.38 0.146 0.147 0.149 0.151 0.153 0.154 0.156 0.156 0.159 0.161
0.39 0.163 0.164 0.166 0.168 0.170 0.171 0.173 0.175 0.176 0.178
0.40 0.180 0.181 0.163 0.184 0.186 0.188 0.189 0.191 0.193 0.194
0.41 0.196 0.198 0.199 0.201 0.203 0.204 0.206 0.207 0.209 0.211
0.42 0.212 0.214 0.215 0.217 0.219 0.220 0.222 0.223 0.225 0.227
0.43 0.228 0.230 0.231 0.233 0.235 0.236 0.238 0.239 0.241 0.243
0.44 0.244 0.246 0.247 0.249 0.250 0.252 0.253 0.2S5 0.257 0.258
0.45 0.260 0.261 0.263 0.264 0.266 0.267 0.269 0.270 0.272 0.274
0.46 0.275 0.277 0.278 0.280 0.281 0.283 0.284 0.286 0.287 0.289
0.47 0.290 0.292 0,293 0.295 0.296 0.298 0.299 0.301 0.302 0.304
0.48 0.305 0.307 0.308 0.310 0.311 0.313 0.314 0.316 0.317 0.319

0.49 0.320 0.322 0.323 0.325 0.326 0.328 0.329 0.331 0.332 0.333
0.S0 0.335 0,336 0.338 0.339 0.341 0.342 0.344 0.345 0.347 0.348
0.51 0.349 0.351 0.352 0.354 0.355 0.357 0.358 0.360 0.361 0.362
0.52 0.364 0.365 0.367 0.368 0.370 0.371 0.372 0,374 0.375 0.377
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6rbnvrorpadma

IpachnT. TexHnyeckme ycnosus

IpachnToBbIE 31EKTPOABI 4719 SMUCCUOHHOTO CNEKTPasIbHOTO aHasIM3a

doTonnacTuHkM hoTorpacuyeckme cnektporpaduyeckne. TexHuueckue ycnosus
®unbTpbl 06€330NEHHBIE KCUHAS NEHTa», «6enasn neHTa». TexHnyeckune ycnosus
Bapusa nepeknucb 0CO60M YNCTOTbI

MbILWbSAK MeTaNIMYECKNt 0CO60I YNCTOTbI. TEXHUYECKME YC/I0BUSA
Buc(2-6yTokcnaTnnoseblii) achmp (4MbyTunkapomutos). TexHmyeckne ycnosus

Boga 6uguctunnnpoBaHHas. TeXHUYeCcKMe ycroBus

1130en1s BbICOKOOTHEYNOPHbIE OKCUAHbIE

Conn X10puCTble UTTPUA U PefKO3EMESIbHBIX 3NIEMEHTOB KBA/IMPUKALNM «Y.», «X.Y.»
(nmaHTaHa, npaseoguma, Heoguma, camapus, €Bponus, rafoNvHnA, Tepbus, Aucnpo-
3US. TONbMUS, 3poUA, TYNNA, UTTEPOUA, NTloTeuus). TeXHUYECKe YCnoBus

YK 669.21.001.4:006.354 OKC 39.060 B59
77.120.99

KnioueBble cnoBa: 30/10TO, NPUMECK, METOAbl aHa/M3a, aTOMHO-3MMCCUOHHBbIA METOf aHanM3a, [yroBoe BO3-

Oy)XOEHMe CreKkTpa, WCKPOBOE BO3OY)XOEHME CrMEeKTpa, WHOYKTMBHO —CBsisaHHasi M/1asMa,  aToMHO-a6Cop6LyIoH-

HbIlA METOA aHau1M3a, KOHTPO/1b TOYHOCTU PE3Y/bTaTtoB aHau13a, NPaBW/1bHOCTb, NPELN3NOHHOCTb

PepakTop /1 . Haxumosa
TexHuyeckuii pegaktop 6.U. Mpycakosa
KoppekTtop B.C. Hecteposa
KomnbloTepHasn BepcTka B.U. MpuLLeHko

CpaHo a Habop 19.08.2009. MognucaHo a nevatb 21.10.2009. ®opmat 60x84'/+. Bymara otbceTHas. MapHUTYpa Apraut.
MevaTb odhceTHas. Yen. ney. . 4.65. Yu.-nag. n. 4.70. Tupax 123 axa. 3ak. 735.

oryn kCTAHAAPTVUH®OPM». 123995 Mocksa. ['paHaTHbI nep . 4.

«vww.gostnfo.nj info*gostinfo.iu
Ha6paHo Bo YN «CTAHOAPTUH®OPM» Ha N38M
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