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rocT P HCO 16918-1—2013

Mpeancnoeue

1 MOAroToENEH W BHECEH TexHU4eCkHM EOMHUTETOM No cTadgapTdiaudd TK 145 aMetogw
EOHTROMNA METANNONPOOYKLMKS

2 YTBEPHIOEH W BBEAEH B AENCTBME Npukazom PeaepansHoro areqTcTBa No TEXHHM4ecKoMmy
perynupoaaH o W MeTpononis o7 22 woabpa 2013 r. Ne 2054-cT.

3 HacToswwin cTaHnapT WOSHTHUHEH MesdyHapogsomMy cTtangapty MCO 16918-1 «Crane | 4yryu.
Macc-cnesTpoMeTpHUYeckMid MeTod © MHOYETWEHD CRAIAHHONA Naamoi. Hacte 1. Onpegeneqye codepsaHua
QNOBA, CYPEMEI, UERWMR, CBMHUA W axcyTan. (150 16918-1:2008 «Steel and iron — Determination of nine
elements by the inductively coupled plasma mass spectrometric method = part 1: Determination of tin,
antimeany, cerum, lead and bismuthes ).

MpK NpAMEHEHMM HACTOAWErD CTaHgapTa  pekoMEedoyeTca  WCnoNs3oBAThE BMECTO - CObIMOYHEIX
MENOYHAPOOHEX CTAHOAPTOR COOTEETCTRYHMLME WM HALWOMANEHLE CTAHOADTE POCCUACKOR Detepanmy «
MEWTOCYAADCTREHHEIE CTAHAADT, CEEQEHHA O KOTODEIX NPHES0EHEl B NDUNCHEHHH T

4 BEEJEH EMNEFEBLIE

Mpagwma NpuMEHERUR HECMoRIleas cmasdapms yomanoanere: a NOCT P 102072 (paadan Bl Hyaghopmaiur
A6 URMEHEHLAY & HACMORLWEMY cmandapm)y nySnuspamcr & axesnduoM (M0 COCMORHLN HE T AHEA0R merpwean 2oda)l
UHthoprALUOHHOM Prazamand sHEYUONaNLHEE CMaHfapmbiy, 3 GEULUENLHEID MEKGT UAMEHEH0E U NONpaaor — &
SREMECAYHOM HODMILUOHROM YRI2EmMens «HayloHanstee omaroapmery. B cifpyase nNepscMamps [aameqkl] wimy
OfiMEHE! HAGMORLSSD Cmaadapma Coomesmomeyuwss resdoMneine Bydem omplimlrodand @ Snusaliiield SLimpoye
SREMECAYRIE0 UHBOPMALUOHSGSD PREISMENA «HAULOHATEHRE CMahOdapmen:. CONMEsmomeyolyas UHboprmayuR,
peadoMaEHIE U MENCMLl DAZMEWLEHNTICR  MESkss 8 UHDOOMaSULORHID cucmeMs o0Wwe2o monbLzodanus — Ha
afuuaneson  cadme PedepameHosg SEENMCTES N0 MEXHUYECKOMY DESFTUDOEIHUR o MEMponosuy 8 cemu
HurmapHem [gost.r)

B Crangaptusdropn, 20135

Hactoswmia cTangapT HE MoMEeT GeiTe NOMHOCTEN MOM Y3cTHYHD BOCMPOMIDEAEH, THPEMHDORAH M
pACNPOCTRaHEH B KAYECTEE OPUUWMANEHMOND WagauiA Ges paspeweswA Pegepansdors areqTcTea Mo
TEXNHHYECKOMY PEryNUPOBaHHI0 W METDONOTHA
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HAUMOHANBHBIW CTAHOAPT POCCHMHUCKOW EOEPALMM

CTANE W Y¥YTYH

Mace- cnekTpoMeTPHYECKHH MeTO © WHOYKTHEHO CBRAIAHHOW NNazMon. YacTe 1. OnpegenexHde
COOEPHAHMA ONOBA, CYPbMb, LIEPHA, CBHHLUA W BUCMYTA

Steal and iron. Inductively coupled plasma mass spectromstric method.
Part 1. Determination of tin, antimony, cerium, lead and bismuih conlent

Hara seeaeHun 2014—10—01
1 OBnacTe NpUMeHEHUA

HacToAWMA CTAHOAPRT YCTAMABNKMBART METON ONPEneneHMA B CTANK ¥ YyryHe CNedoeoro CO0e psan ks
ONOAA, CYPbMb, LUEPWA, CEMHMUA M BMCMYTa C WMCNONBI0OBAHWEM MHOYKTHMEHO CRAIAHHONA NRajmMel M Macc-
cnexTpomeTpid (MCM-MC). Metog npudedds ona onpefensqids CNefoacro COOepsadns INeMeHToR B
CReay iUy OHanailoHay MaccoBbix LOnNed

= oNoBo Sn— o7 5 go 200 Mkxr;

- cypeia Sh— o1 1 go 200 mirir;

- uepd Ce— ot 10 ga 1 000 sakr;

= caMHey, Pb— ot 0.5 oo 100 meiT,

- BcMyT Bi— o1 0,300 30 skriT.

Mewaowme BNHAHKE NpH ONPeOeneHdd CNegos aneMedTos ¢ nosmowesn MCMN-MC  nepedvcnens @
npunoseHsn B,

2 HopMmaTHBHbLIE CCbINKX

B HacToAwes cTaHgapTe WCNoNs30BaHbl HODMATHEHLIE CCLIMKKW HA CReOyKWHe MeEwOyHAPCIHbE
CTAHGAPTLI:

WMCO 648: 1977 lNatopatopHan cTeknsdHan nocyaa. Nuneted (Mopa) © zanadssib obwesos (IS0
B648.1877, Laboratory glassware -- One-mark pipettes)

HMCO 1042 1998 NabopatopHan crexnasdHan nocyga. MepHsie wonbsl ¢ ogHon metion (150 1042 :
19938, Laboratory glassware - One-mark volumetric flazks)

MCO 57251 1884 ToydocTe (MPaBMNEHOCTE W NPEUMIMOHHOCTE) METODOB M PE3YNETATOR
HamepeHdit. HacTe 1. OcHOBHBIE NoONOMEHWA W onpegenadwa (IS0 5725-1. 1984, Accuracy (trueness and
precision) of measurement methods and results -- Part 1: General principles and definitions)

MCO 572520 1994 TodHoCTe (NPESHNEHOCTE # NPEUHIMOHHOCTE) METOOOE K PEIYNETATOR WAMEDEHME.
HacTe 2. OCHOBHOW METOL ONPESENEHWA NOBTORAEMOCTH W BOCNPOWMIBCOWMOCTH CTAHJARTHONS MEeToda
HMamepeHdil (130 57T25-2: 1994, Accuracy (trueness and precizion} of measurement methods and results -
FPart 2: Basic method for the determination of repeatability and reproducibility of a standard measuremeant
method)

Mo 5725-3 0 1994 ToqHoCTe (NPaBWNEHOCTE W NPEUH3MOHHOCTE) METOOCE W pesyneTaTom
HMIMEPEHWH. HYacTe 3. NMpoMERyTOYHEE NOKAIATENA NPEUMIHOHHOCTA CTAHOApTHOND METOO0a WIMEDEHHRA
(150 5725-3 - 1884, Accuracy (trueness and precision) of measurement methods and results - Part 3:
Intermediate measures of the precizion of a standard measurement method)

WMCO 14284 CTtane ¥ 4yryd. OTHBop W nogroToaxa ofpasucs AnA onpeenedds XMMUYeckoro cocTaes
(150 14284, Steel and iron -- Samplng and preparation of samples for the determination of chemical
composition).

3 CywHocTe MeToaa

AHANATHYSCKYIO HARSCKY PACTEOPAKIT B CMacK EMCNOT: CONAHGHA, aI0THOR W NNaBMKOBOR, WCNONLIyA
CACTEMY MUEDOROMNHOBOND HATPeBaHHA, WM Ha Harpesa TensHyis NNWTEY. PailtaenedHdsie pacTEOps
ofpazyona pacneEnAGT 8 nnaamy macc-cnekTpometpa {(MCN-MC) ¢ noMowE0 NeprcTansTHYeCEONs Hacoca.
OOHOBREMEHHBEIE HIMEDEHWA HHTEHCHBHOCTH INeMEHTOE B 80WHNUAX aTOMHON Macckt, (No Macc-cnekTpy)
MNPOBOOAT ¢ HCNOMEI0OBAHWEM CHCTeEM cnekTpoMeTpa WMCTN-MC. PacTeop XonocTorD onelTa AnA rpaiydpoBkn

Hapanue odHupansHoe
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W MagyMpoBoUHLIe PACTRODE QOMEHE COOTBETCTEORATE MATPWUYHOMY EOMOOHEHTY MO COCTARY OCHOBHBIX
ANEMEHTOE CTANM M MWHEDANEHBI KMCNOTAM, WCNONEIOEIHHEIM ONA pasnowesdks oBpasua. BuyTpeHHWe
CTAHOAPTE MCAONEIYNT B0 BoaX aNepaunax, yYTofkl KoMOeHCUDoBRaTe NoGol MHCTDYMEHTaNkHER Opeid.

4 PeareHTbl

Ecrni HeT OpyrHs YEAIaHwi, MCnoNe3vioT TONbED DEEreHThl BiCOKOA CTEMEHW HWMCTOTE, © MAacCooBo
gonei menes 0000 1% Kaes00oro INeMERTa MKW IKEHEANSHTHOW YHCTOTE. YEAZaHHBLIE HUHKE 0DCaHA4EHMA, B
NpOUEHTAXY, OTHOCATCA K MACCOBOH JONE ANEMEHTOR.

4.1 CongsHan kacnata (HCI), 30%, nneTrocTe g - 1,15 e Wnn 38 %, NNoTHOCTEG p-1.19 rich

4 2 AaoTHan kWcnota (HNO3), 70%, nnoTHOCTeG p - 1,42 rlem’.

4.3 Mnapwkopan kucnoTa (HF), 49%, nnoTsocTei g - 116 1/ oM.

4 4 Azotran smcnoTa (HNO3), 65%, nnotHocTess p- 140/ cm’

4.5 Ocofo 4HCTaR BoAa, NONYHEHHAA B CHCTEME OYMCTHK, CnocobHOR CUHMCTWTE BOAY 00 3HaYSHHA
CONPOTHENEHMHMA =18 MLL o,

4.6 MNpomeiaHod pacTeop ang HCN-MC.

B nnacTuxosyio SyTeiNKy (Hanpqmep, NondaTunesosyio} BMecTRMOCTe S00 cM® HanueaweT 400 cw’
OqMWEeRHOR BoaL: (4.5), poBaenawT 15 CM COMAHOMN KMENGTEI {4.1), 5 oM™ aaoTwoi kicnoTel (4.2), 2.5 oM
MNABKMKOBOW KHCNOTE (4.3) 1 goBogaT obwen go 500 oo’ BOO0E (4.5). Ka4ecTan KKCNOT MOXHD NPOBGQHTE,
40 WE WCNONLI0B3HKA CRAHMPOBaHWEM MacC-CNeKTpa pacTeopoB Ha npebope WCN-MC. Ona atoro
PEKOMEHOYETCA NPUTCTORWMTE pacTeop chnegycwero cocTasa: 0,30 cm® (300 men) HCI (4.1) + 0,10 caa® {100
mikn) HNO, (4.2) + 0,05 |_:||n.¢3 (50 sawn) HF {4.3) 9 nprsepHs 3 em Bodel (4.5), 3aTenM pacTeOp OOBOOAT
{Bonoi) oo ofbewma 10 o™, Ecni Ha cnexTpe ByOyT DhIABNEHE MW (NONOCH) aHaNHaKpyeMeIN 3NEMEHTOR,
HY#HO BIATE KHCNOTY M3 OPYTors CoCyaa M CHOBA NPOBEDMTE PACTESD HA NPHCYTCTOHE TEX e INeMEHTOR.

4.7 AsoTHadA srcnoTa (HNOL ), pazBasnenHan 1:9.

B mepHyio konby emecTimocTe 100 oM’ HanueawT oxono 70 cm’ soaw (4.5), saatem aoBasnawt 10
ch” HoHyeMTpHpozadyoil HNO, (4.2) W 0oeodAT 00 METKK Bogoi {4.5). y

4.8 Nagpokcka HaTpka (NaCOH), pacTeop koHUeHTpauked 7.5 Mﬁ]‘lbf,ﬂh‘lag NNOTHOCTRIO @ - 1,33 rf oM™

4.8 MNagposcka HaTpra (MalH), pacTeop koMueHTpayker 0,2 Monsam”.

MoMeLanT B MEpHYD 0NBY BMECTHMOCTED 100 cm’® 2.7cm’ pacteopa NaDH konuexTpauveit 7.5
mons/oM” (4.8} ¥ QoBOOAT BoOoA (4.5) 00 METHM.

PacTteops NaOH 0cmiHb XpaHATLCA B COCYGaX M3 NONKWITANEHS MK W3 aHANCTHYHOMD MaTepHana.

410 Uapckans aogka (HCH + HNO, = 3 +1).

FoTOBAT UAPCKYK BOOKY B CTAKAHE BMECTHMOCTEI0 30 oM’ (Wnk Gnuakom no ofbemy), NnoMmewas e
cTaKad 9 cm® HCI (4.1), 3 em® HNO, (4.2) ¥ nepeMeluMBan codepsumMoe.

4.11 Uapckan sogka, pactacp, paitaenerHkbin 4:10,

MomewaaT 100 o’ B0dk (4.5) 8 konby BMecTHMOCTER 150 CME: 1aTen goSasnanT 40 cam’ pacTeopa
Uapckoi poard {4.10) 1 nepemewreant. He QOBOOAT 40 METHH.

4 12 AzoTHan sMcnota (HNOL), pacTeop, pailbasnesdHeE 121,

B smepHyvid Kondy BMECTHMOCTED 100 oM’ HanueaoT npurepHs 30 oa’ Boded (4.5}, 3aTe goSaenaeT
50 ca’ KOHUEHTPUDOBEAHHON HNO: {4.2) ¢ pazfaenaioT 0o Metkk eogoi (4.5).

4 13 Xnopuas kwcnoTta (HCI10.) , 70%-HanA, nnoTHocTer p - 1,68 ricm®.

4.14 Conavan kmcnota (HCI), nnoTHocTese p 1,19 1/ cm® {4.1), pasBasnessan 1:1.

B mepHylo konby BmecTumocTeic 100 cm®, HanweaoT, npumepo, 30 cwm® poawl (4.5), 3aTem
aobasnsoT 50 TR KOHUEHTpHpoRanHoK HCI (2.1) w paabaenaioT 0o MeTew Bogok (4.5).

415 Weneao BelcokodHcToe, cogepsauies sadese 0000 1% MaccoROi DONA KaRO0r0 NeMeHTa.

416 OcHOBHLIZ CTAHAAPTHLIE PACTEOPLI, cogepXawke 1 000 MrigMm” Kamooro anesMedTa

4.16.1 Onogo 5n, OCHOBHOW CTAHOAPTHEIA pACTEOR )

1000 par BBICOEOHHMCTORD ONoBE [C MaCCOBOA OONEH CNOBa HE MEHEE E‘E.E%hpaCTEDDHI-DT B3 oM’ HEI
o - 1149 rfm3} AWM 1 e HNO: (4.2} B cTakake BmecTUMocTey 250 ovm™. Copepmusios CTaxaqa
CCTODOMHD HAMEEE2I0T A0 NONHOD PacTEOPEHMA, OXNamdawnT W KONWYSeCTEEHHD NepeHOCAT B MEpHyR
konfy BMecTiMocTeio 100 cv’, pacTeOp DOBOAAT A0 METEM BOOOH (4.5) 4 XOPOLLD NEpeMELLHBAIOT.

XpaHAT CTAHQAPTHER PACTBOD CNOBES B NonWathneHoeos (MN3T) cocyae.

4.16.2 Cypuma Sb, ccHOBHOHW CTAHAAPTHLIA pAcTEOR

1000 sr MeTannWYeckol CyDbMbl BECOKOR YHCTOTE  (C M3CCOBOH OJONel CypeMB HE MeHee 98,9 %)
pacteopsT B 3 ca® HCIL (p - 1,19 rlem™ {4.1) v 1 cm® HNO; (4.2) B cTakakse emecTMMocTsi0 250 cm®.
CogepsuMos CTakaHa OCTOPOHMO HarpesanT OO0 MONHOr0 DAcTBoPeHWA, OXNawIanT W KONWYECTEEHHO
NepEHOCAT B MEPHYID KonDy BMECTHMOCTeN 100 oM, pACTEOD OCBOOAT 00 METEW BOOOW (4.5 W xopowo
NepeMelHBEaNT. XpaHAT cTaHgapTHLR PACTEOD ONoBa B NoONMITANEHOBOM COCYOE.

2
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4.16.3 Uepwr Co, oCHOBHOHW CTAHOAPTHLIA DACTEOR

2885 mr umcToro cynethata uepus (V) Ce (50 ,L4H.0 pactecpsior 8 50 o’ pacTeopa
paifasnedHold uapckon Bogark {(4.11) B mepuol konbe emecTumocTero 100 em’. Mocne nonuoro
pacTEopEHHA CyNedaTa JoGaenART PAcTEOP UAPCKod Boaxd (4.11} a0 METEW 4 X0DOWD NEDEMELLKBAIT.

APAHAT CTaHOAPTHEIA pacTeop yepka B N3T cocyge.

4.16.4 CevHel, OCHOBHOW CTAHJAPTHEIA PACTEOPR

100,00 Mr METANNHYSCKOTO CEBMHLA BRICOKOR YWCTOTEl (O MACCOBOW J0MNEH CBUHUA HE mMeHes S99 %)
pacTecpanT B 20 e’ HND; pazbasnenHoi 1)1 {412} B cTakaue BMECTHMOCTRD 250 ca”. Crakad
OCTOPOMHD HAMDEBAKNT 00 NONHOM PACTECEEHWA CBHHUA, PACTEOD OXNaH2I0T @ KONWHECTEEHHD NEPEHOCAT
B MepHyic konby emecTamocTeie 100 cwm®, goBOAAT 00 MEeTEW BoOoR (4.5) W XOPOLWO NEDEMELIMBAICT.
MPAMAT CTAHOAPTHER pacTeop cBuHUa B MN3T cocyie.

4.16.5 BrcwmyT Bi, 0ocHOBHOH CTAHAAPTHLIA pacTBEOpR

100,00 war METEJ'IHH'-IEE:HCII‘& BHCMYTa BLICOEOH '-!I.-'If_‘:TDTb-J (C M3ccoBOW QOoNel BHCMyTa HE MeHea B9 El”l-"n:l
pacTeopAlT 8 3 cm® HCI {p 1,19 rem™ (4.1) u 1 o™ HNO; (4.2) B cTakawe BmecTuMocTeio 250 cw’.
CTakaH oCTOpoMHD HarpesanT 0o NoNHOMD PRcTECPEHWA BHCMYTA, PACTEOD OXNAMGAKNT W KONWYECTEEHHD
MEQEHOCAT B MEDHYH KONDY BMECTHMOCTEG 100 oo OoBoOAaT 00 MEeTEM BoOoi (4.5) W xopowo
NepeMelwrBanT. XPpaHaT CTAHJApTHRIA pacTaap BHckyTa B MN3T cocyge.

4.16.6 Pogws Rh, oCHOBHOW CTAHAAPTHEIA PACTEOD

203,6 Mr uvcToro xnopraa pogua () (RhClk) pacTeopsioT B 6 oM’

CEEMENDUIOTORNEHHOND PAcTROpa UAPCKOR Bogs (4.10) B MepHol konGe BMecTUMOCTe 100 oM.
Moche NonHoOre pacTEOPEMHA XNopuga paldaenqwT pacTeop A0 MEeTEH Boaok 4.5) 4 xopowwo
MEpEMELIMBAT.

CTaHgapTHeli pacTeop pogua xpadHAT B N3T cocyoe.

4.16.7 UTTpHH Y, OCHOBHOW CTAHAAPTHEIA pACTBOP

127,00 Wr 4HCTOro TPHOKCKHOA WTTRHA {Y:05), pacTeopRioT B MEDHOH KONGe BMECTHMMOCTR 100 oM B
& o’ CRBEMENpHIoTOaNEHHON wapckoid sogew (4.10). Mocne nonKoro pacTeopeqsh pacTecy pazbasnAwT go
METKH BOOOH (4,57 W XOpOLWo Nepemell EainT.

CTaHgapTHeIW pAcTEOR WTTRWA Xpadar a MNaT cocyae.

4.16.8 NroTeurd Lu, ocHOBHOM CTAHAAPTHEIA PAcTROD

113, 7 sar qicToro Tpokckga moTedna (Luz0s). pacTeCpRI0T B MEpHOR konbe BMecTHMoCTe 100 cm’
B6cM CRBEMENPUIOTORNEHHON Lapckoid poaxd (4.10). Mocne nonqore pacTeopeHds pacTeop pasbaananT
A0 METEA Bogoi (4.5) ¥ 20p0oWo NepemelleanT. CTaHZapTHRIR pacTeop moTed A xpadar a MNaT cocyae.

4.16.9 Trran Ti, OCHOBHOW CTAHAAPTHLIA PACTROD

100,00 wr Maiannhqecmrn THTaHA Eummm YHCTOTREl (G MACCOBOR g0oneR THTaHEI HE meHes 999 %)
pacTecpamT B 30 cm’ HEI ip - 1,19 ricm’ I, pasfasnedHod 1:1 (414) . 0.2 c” HF (4.3) B cTakaue
BMECTUMOCTEO 250 cm®.  CTakad OCTOPOMMO HArpesaldT 00 NONHOM PACTEODEHMA TWTaua, pacTeop
OXNAXAA0T M KONMYECTEEHHD NEREHOCAT B MepHwo konby BmecTumocTso 100 cw®, OOBOMAT 00 METHK
BOACH (4.5) U XOpOLWO NERPEMEUHMBAINT. XPaHAT CTaHQapTHLA pacTeop TMTaka & MN3T cocyoe.

4.17 Meneao Fe, MaTpryHeiA pacteop, 10 000 mr Fiau'.J:ml3

0,5 I ®eneaa BLICOKDR YWCTOTE (4.15) BaBeWHBaDT © TOYHOCTEW 0,07 Mr o NoMEWaKT B CTakad
BMECTUMOCTE0 250 cm”. JofaenawT 20 cw’ soaw (4.5). 3atem 0,1 ca® HC1 (4.1) u goBasnsior 5 cm® HNO,
(4.2}, OcTopo#HO HATPEBAKT CTakaM, 4Tobk pACTEBODHTE HaBecky xeneaa. MNocne Nonsoro pacTecpeRna
PACTEOP OXNAMIAICT, KOMHYECTEEHHD NEDEHDCAT B MEPHYID KONGy BMECTMMOCTEN 50 oM, GONWBAKT 00
METKK BoO0H (4.5) W XOpOWo NepEMell¥BanT.

Pacteop meneaa xpa«aT 8 MN3T cocyoe.

4.18 MNpanyvpoBouHki (no macce) pacTeop. conepxawmid 100 Mur/aM® Kawaoro Ma aneMeHToR
Ti, ¥. Rh, 3b, Ce, Pb 1 Bi

HanueawT npuMepHo S0 cm BOdE (4.9) B MepHyio Konby BMecTMMocTeo 1000 oM, 8 aaTem
AoGaenaseT no 0,10 em’ {100 MmN} KawOoro M3 OCHOBHGLIX CTaHdapTHLIX pacTeopoR Ti (4.16.8), ¥ (4.186.7), Rh
(4.16. 6], Sb {4.16.2}), Ce (4.16.3), Pb (2.16.4) & Bi (4.16.5). Joeogst 40 MeTEM Bogol (4.5) ¥ xopowo
NEpEMELWBANNT PacTeop.

5 Annapartypa

5.1 NaGopaTopHan CTEKNAHHAA K NNACTUKORAA NOCYOA,

MononeayiorT chnedysowyse NabopatopHyld CTEKNAHHYHD W NNACTUEOBEYIO NOCYOY. MEPHBIE 0Dk,
MECOHHLIE YACh!, CTaKaHbl, MONWITUNEHOBRE OYTeINKM (COCYOB], NOAWITANEHOBLIE HAKOHEYHWEW ONA
MMNeTo, TecT-TpyDxr M2 nonucTHpona.

BeA cTeknasHan MepHas nocyaa gonsHa GeTe knacca A {1-sil knace) B cooTaeTcTend ¢ MCO 648 K
MO 1042,
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5.2 MHKpONMNETEK
_ BMECTHMOCTE MUKPONMIETOoK AomHa O6iTe: oT 5 0o 40, o7 50 oo 200, o7 100 go 1 000 mkn v ot 1 0o

SCM.
Mpumedadds— 1 uen cooteatcreyar 0.001 ca’,

5.3 CucTema BCNOMOTATENLHONO MUEKPOBONHOBOND 0BoOpYOOBAHKA

Ona paanowedda NEol MCNone3yioT NabopaTopHykd MUKPOBONHOBYH: NEYs W BPAlanWMHCA CTONME
{VCTPOMCTED KapyoenkHoro TWMa) «WhM  Opyrod JepwaTtens OnA cocyaoh W3 NonuTeTpadTopITHneHa
{(MTOE), paccuyrTarHblie H2 BRICOKDE OABMEHWE.

OonyckaseTcA MNpWMeHATE MOWarsEo-BpaMesiyid NDOrpamMMy Npd BsiNcOHEHWd NPoUeoype MOKDOTO
pAINoWEHWA, ONPedenaAiowyo GasneHks W TeMnepatypy (B DEakUWoHHLX COCYEax), NOKaIaTeNd MORHO
paErHcTEHpOBaTE MKW HatNKOaTe HA MOHWTODE,

54 HCN-MC nprBopi

541 MardiwTHocexTopHile HCM-MG (Bxicokoro paspewernda WCMN-MC)

54.2 KeagpynonkbHibile WCMN-MC (HKakoro pazpewensn WCMN-MC)

5.4.3 Bpema-nponetiiie UCMN-MC (MCN-TOF-MC)

Ona onTuMansHore $yHEddodrposankna MCMN-MC npuGopos HeobSxogrso cobmoaaTe WHOCTDYKLWD
ona kawaoro Tana MCN-MGC.

Bo mpcex Tpex Tinax npdbopoa WCM-MC B kavecTee NNasso-oBlpasyillend rass WononkayiotT aproH
anAa ofecnedesds paboTel AProHoOBoR nnaise. [Mepel NPoBEOEHWEM aHANKMIA ADTOHOBYKD N33y
BEMOHAINT W OCTABNAKT BENOYeHHoN Ha 30 — B0 mur gna crafunuaaywn npdSopa. B TedeHHe aToro
BpEMEHK DACNENAKT Body (4.59) UMK NPOMBIBHONR pacTRop (4.6) HEpes CHUCTEMbBl PACHBNMTENA M TOPEni.
Bpems cTabWNMIaUKMK 3aBWcAT oT Tina nprbopa MCTN-MC.

MEadyWpoEka Mo MACcce JosHa NPoBOOMTLCA Eawdoe yIpo Neped Hadanos aHanwaa;, gna atoro
BeifuparnT cems anemedToR[Ti, ¥, Rh, 2b, Ce, Pb wn Bi {4.18)] B noprAdke Wx pacnoNcHeEH#A B
nepiogwyecsold Tabnvue. Ona rpagyWpoBoHHoOrD DacTeoga MoryT DuiTe HCNoNeE30BaHB U ODYTHE IMNEMEHTRI,
HO MO COOeP#aHMKD (B aTOMHBER SOHHMUAX MActhl) OHK DOMKHE NEFEKPEHBATE KOHUSHTDALWOHH YD 0BNacTh,
EOTORYH NPEACTONT AHANWM3KMDoRATE.

OBb4H0, B NPOUBCOs aAHANKIA NoQKNOHANT  YCTPOWCTED  aBTomarddeckoro  otbopa npof K
NepHCTaNLTWHECKOMY Hacocy ONR ABTOMaTHHECKOrD BBESGa O0GpajucE & nnasmy. Takee MORHD
WCNONBISBEaTE PydHcl BB obpajuoe. NMpuEopel HACTPOEHEI HA DEXKWM ONTWMANEHOH YYBCTEHTENEHOCTH.
Oyele BAMHO OTDErYNMpoBaTe paboYse NapaMerpsl, TAKWE E3K 4acToTa, BRIXOOHAA MOWHOCTE, pacxoq
NrasMoobpasyiolerd rasa, pacxkod BCNOMOraTensHonD rasa, pacxol rasza OnA pacnbiiWTend, CcRopocTk
pacneinedna obpaiya, cnocof JETEKTHPOBAHKMA, WHTETPHPOBAHKE BOEMANKE, YHENO TOYSKNKE, KONWYecTEo
pENNAKALKEA M BpEME NPOMBIBEHMA. Ha $paskTHEe  YyBCTBMTENBHOCTE  ONTHMAIMPYIOT BEEJEHHEKM
rpagyWpoOBRCOHHONS pacTBOpa (HanpuMep, rpagyupoBosHore pactecpa pogwa 100 merigs® wnu moboro
OPYroro NOOXOOALWErs pacTeopa) B NNasmy, a 3aTeM HACTRORKON paboqnx napameTpoe.

& MeToOWMKK HaMepeHUA

6.1 MUHWManHanA NpeUHIMOHHOCTE (RSD)

Facc4TeigawT OTHOCHMTEMNEMOE® CcTadjapTHoe oTknodedwe ans 10 mamepedwil  Kawooro
ONPEOENAEMOr0 3NEMEHTA (KOMUBHTPAUMA KamOoro anemeHta — 10 MErom®) 8 BuGPaHHOM MATPU4HOM
pacTaope. MUHHManeHana NpeyWadoHHocTe (RS0) He gonsHa NnpessiwuaTs 5 %.

6.2 Npegen obHapyxenna (LD) ¥ npegen Konn4YecTESHHOrS onpegeneiua (LQ)

Meepen obHapysexya (LD) « npegen kondYecTeeHHoro onpegensgkdna (L0} paccunTeisarT no
CNe gy oDsyIan:

LD:EI"I:T" L_.i : 'H.:'
Xs— X0
LO=10: g+ L (2)
Xe—Xh
2de O — CTaHgapTHOS OTENOHEHWE MHTEHCHRHOCTH 0nA 10 MaMepeHdi pacTEopa XONoCTorD onkdTa,
X — CPEOHEE AHAYEHME WHTEHCHBEHOCTM AnA 10 raMeperMi CTaHOapTHONS pacTeopa;
28 — KOHUEHTPaU WA CTAHOapTHOMD PACTEORA, MENOM3
Xy — CpeOHes IHAYSHWE WHTEHCHMBHOCTI ANA 10 daMepeHi pacTBEOPA XONOCTON: ONBTa.
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7 OTBop npob

O7hop npod NpoBodAT B cooTEeTeTaMd © IS0 14284 wunW  HAUMOHANBHBIMKA CTaHdapTamMy Ha oThop
npofl crann.

8 NogroToBKa nocyabl

Bcio cTeKNAHHYI0 Nocydy W NNacTHKOBLIE WAZENHMA BHOSMHBAKT B aI0THON KMChoTe (4.4, He Menee
yerm 12 4acoB W Nocne aToro npoMmeBanT eodck (4.5). NabopaTopHaa nocyda QOMMHA XpaHTeECA B
AWML EHHOM OT MBNK MECTE.

9 MNpoeeneHHe aHanW3a

9.1 Hapecka (aHANWTHYBCKaA Npoba)

B kavecTee aHandTHYSCK0d HaBeck, pagewrearnT 100 mr oGpaiua ¢ TodHOCTe npinepHo O 0T wr.

M PHME2YHEHHAWAD - HEETDH.EI.HI;'I CTAHIAPT ONPEOSNAET METIOUKY. B HGTCI[.:II:IIF‘I HUMHMHaNLHAA M3Did HaBelEW —
100 mar, HO TARCKES MOMHD MERONEI0SATE HEESCKY MEHLLEA MACCE, Hanpsap 10 wr.

9.2 PacTeop XONGCTOro ONLITA (pacTeop 0Gpailya AnA XonocToro onkITa)

MapannenesHo ¢ adaniiom ofpaiyod ¢ HeWIDECTHLIM COCTAROM AMANMIWDYIOT PACTROD XONOCTOro
OneTa. PacTeop XONOCTOrD ONBITa A0MEEH COOEDHAaTe TAKWE  WME KONUYEeCTRa DeareHToR, Kak W B
AHANWIKDYEMEDE PACTEODAX, WM TAKDE MEe KONWYSCTED BRICOKCHWCTORD meneda (4.15), KaKk v B Hapecks
npodl,

9.3 NogroToBKa aHaNWaIMpyeMoro pacTaopa

9.3.1 ArannavpyemMbsld pacTeop 4ANA onpegeneHya anesmedToe Sn, Sh, Pb u Bl

89.3.1.1 MeTop paiano¥esda npol B MAEDOBONHOBOM YCTROWCTES

Hapecky oDpaiua NoMewanT B ooyl BblJepKMEIIOWLIKA BRICOKOR NaBneHwe (Qanes — cocyd ond
BolCoRoro gaaneHna) na NTEE (emecTasmocTeio 120 [:luﬁ W noGasnaoT 3 cm” HCI 4.1),

1 cm® HNO: 1 0.5 cm” HF (4.3). KpeiwKy cocyia répMeTHYH0 IapKHYMBaT. OOHAKD, KMCNOTel MOryT
BT 00DABNEHE B HEMNOTHS 3AKPRITHIA COCYA W OCTABNEHE HA HOYb. OOLIYMHO ITO YNYUYLWAET NpoUecs
MOKDOTD PAINOMEeHHa.

Mokpoe painoEedHss NpOXoOMT B CUCTEME MUKPOBOMHMOBOrD YCTPOHRCTEA ONA painomeHua. Cocyk
BRICOKOTD DaBNeHHA Wa [MTTEE noMelwanT Ha BpalwaMACH CTONKE (YCTRORCTED KEIPYCeNuHMoro TMnaj |nd
B CreUWankHblil OepsaTens, KOTODLIR CTARAT B NaGOopaTopHyil MAKDORONHOBRYR: NeYk, W PAINOHEHWE
NPOBEOOAT NOO BOIOERCTEUEM MUKDOBOMNHOBOND MaNyYeH W,

Mokpoe paanoeeHWe BhINOMNHAKT B COOTBETCTEMM © TpeX LWAroeoi NporpaMMon, a WMEeHHo:
paanoEeHds BEOYT NPW HAIKCA Temnepatype (Npasepdo S0°C) B otedesde 10 MeH, 3aTem npw
reMnepaType npusepHo 100°C Toxe B TedeHre 10 MUK W HA3KoHEW, NogHWMan TeMnepatypy oo 150 °C -
200 *C, paanararoT ewe 10 suH.

Tpexiiarosyi NPOrpamsy MOKHO BRMONHATE NPOCTOR PErynNMpoBKOA MOLWHOCTH MAKPOBONHOBON
neYn. Ecnd pasnoseHyde B MUEPOBONHOBOM YOTPORCTREE NpooormsacTeA 30 MMH W QOonbWe, TO COCyOkl
BLICOEDrD gaenedda 43 MNTOE gomsHe BuiTe OXNamfeHbl 00 YOANSHWS WX W3 MUKDOBOUITHOBROW ey,
TemnepaTypa B cocydax BsICOKOrD gaenedqa Wi NTOE nepeq X OTEDLITHEM HE JOMEHA NpebsbiwaTe S0 2C.
Oneparopn, OTHPEHEaA COCYabl ONA BLICOKOND JABNEHWA, J0MHeH HageTs NNacTHKOBbLIE MEpHaTHA.

MpumMmayadye - Hankan oTHPLIBATE ABEPUY MHEPOBONHOBOH NEYY COE3Y NOCNE BINOMHEHWA NPOTDEMBMEL,

T.H. BOEMgd 8CTe DPWCH TOMO, YT NpES0XPaHAOWLER MEM‘E‘FEHE B COCY4dX EbICOEDIC Od28ME8HAR W3 NTEE moseT
PEa0pEATECH W NPOMYCTATE TOPDREYMHE ERCROThI.

Mocne oXNE®OeHdR, COQEDMHMOoE COCYOa MEPEHCCAT B NONWATHNEHODYS ByTRMRy ANk MepHyio
KonGy BMEcTMMacTeio 100 cy’, OCTOPONMO NPOMBEBAKT COCYO ANA BLCOKOro gaenexna wa PTFE sogoi
(4.5} 1 OB LEQUHAKT NPOMBBHEE BOOE © OCHOBHbIM pacTecpoM. Joeogst ofber B GyThinke WnK konbe
BoAck (2.5) A0 METEM ¥ X0p0W0 NESeMaELLMBaIT.

8.3.1.2 MeTog pasnoxeHda npod HA ropAYed NNWTE B OTHPLITEIX cocyaax

Hapacky Npodbl NOMEWanT B cTakad w3 NTPE Wni kBapyeBbid ¢ rpadinToabiM JHOM BMESTAMOCTEI
50 cw’. OoBGamnaior 3 cs® HCI (4.1), HAKPHBAIOT CTAKAH YACOBRIM CTEKNOM M OCTOPONHO HArPEBAKT A0
Npekpawerta peasuxiK pacTecpedna. Jobaenawt 1 cm’ HMO; {4.2) 1 HarpesaoT go YOaneHka OKcWgos
azoTa. Jobasnswor 0.5 cm” HF (4.3] W HarpeEaT B TEYEHMA 5 M. NpK HEoBX0OMMOCTH, OXNaxaanT K
aoGaenanT 5 om® HCIO, u HarpesaoT Ges 4acoBoro CTeKNa 00 HAYana AbMNEHA.

HakpsIBamT CTAKAH YACoOBLIM CTEENOM W NPOSOME2KDT Harpesanke, NOAOer=MEan TEMNEpaTypy, NEK
KOTOPOR KOHOERHCAT GeNbiX NAPoE XNODHON KMCNoTH NOGHUMAsTCA BEEDX No CTEHKaM cTakada. Harpesawwe
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NooEOITEaMT, NoKa HEe NPEKpaTHTCA BRLJENEHWE ORMAWWK NAPSE XNOPHOR KWCNoOTh. OxNamgeHHLIR
k|

PACTEOD KOMWYBCTESHHD MEpeHOCAT B MepsHy konby BMecTuMocTeEn 100 oM™, oDMBIBAR CTEHKM CTakaHda

Bogoi (4.5). PacTeop AonWBamT BoOo# (4.9) A0 METEH W X0D0WD NEperMaEllWBa T,

Mprresamms - Crakads M3 PTFE ¢ rpadiTtoBsiv OHOM MOCYT NErKD PESPYILETEOH NPW NOBLIWEHNH TEMOERaTY P,
DOFTOMY TEMIEpATYPY HEDEXOZUMO NOOHUMATE 048HE MEQNEHHO.

9.3.2 AnanWadpyeMiiA pacTeop ana onpegenesiin Ce

8.3.21 MeTon paznoseHWA Npod B MUKPOBONHOBOM YCTPOWCTEE

Hapecky KONW4ECTEEHHO MNOMELWEHT & COCYaO ANS BLICOKOro Jasnedda Wa MTOE  (BMecTHMOCTh
npumepro 120 -::ng. NpUNKBaKT 3 ch” HCI 411 cm” HNO; {4.2). Kpnlwsgy cocyia NnoTHD 3aBMHYUBRHT.
OOHakD, BMCNOTe MOMYT OeiTe J0GaBNeHsl B COCYD C HEMNOTHO 33KPETOR KPBIWKDH HakanyHe Be4Yepos. ITo
OOBYHD YNYyYWasT NpOUBCe MOKPOND JasnoweHta Hapeck. Mokpoe paanoxesue NpoBCGWICE B CUCTEME
MWKPOBCNHOBOND YCTPOWCTEA ANA BoKpRITHR npod. Cocydkl ORA BLICOKOMD JAaBneHHA NoMewanT B
KADYCENEHBIA WNK CNEUWANEHER J80HATENk, KOTOPLIA NOMEWEINT B NabopaTopHy MUKDOBONHOBYID MeYl,
W MOKEDGE paanoweHde NPpoWcxoddT nod ABHCTEMEM MAKDOBCMHOBOrD wWanydeHds. Mokpoe pasnoseHde
BEMNOMHAKT Mo TREXIWATGRoH NPOUSOYPE, T. 8. HEYWMHAA PAsNOMEHHE NPW HKIKDA TeMNepaType, NpoBOaAT
&g npuMepHo npd 50 °C 8 Tededse 10 sKMH, 23aTem NoaHHMaR TEMNepatTypy., npumepHo, oo 100 °C,
BEOEHUBAINT ATY TemnepaTypy ewe 10 sud. MNpn TReTeeM Ware NOgHAMaInT TeMnepatypy 0o 150 50 -
200 2C W NpoaoEaioT Npoyecs B Tedaswe 10 biiM.

Toexwarcoy NpoUsdypy MOMHO BeNONHATE, NPOCTO PEryivpys MOWHOCTE MUKPOBONHOB0N NeYM.
Beck NpoUsct SCHPETHA NEobbl B MHAEDOBONHOBOM YETRORCTES 3aHHMMasT 30 MaH ¥ ewe 30 mux TpebyeTea
ana oxnaxaedds cocygoe w3 TTPE. npesde Y4eM WX MOWHD BHHWMATE W3 MAKDOBONHOBOH NEYM.
TemnepaTypa BHYTEW cocygoe @3 MTOE neped vx OTEPRTHEM J0MEHA BblTe Medes S0 °C. MNnacTvkobbie
MNEpHaThM AM#HE NPEACKDEHATE PYEM CNEpAToRa NPW BCKpeITHW cocynoe na NTESE.

Mpakesande — HeNL3A oTEPRIEAT: ABEPUY MUKDOSONHOBOR NEY HENOCPEOCTEEHHD CPazy NOCNE OHOH-4SHWMR
MpOrpaMms, TAK k8% BCargd 8CcTh PUCK PAIPLIBA NPEOOXpAHWTENEHEE MaMbpaHs pEasyMoHHom cooyoa ma NTEPE gne
BRCOEDFD OJaENEHHAE H HHEFIDII-E I'IZIFI:Fll-II.'::'l: EHCNOT.

Mocne oxnamMdeHHd COOBMKMMORE DeaKUMoHHEX cocynoB ki TTPE ANA BeICOKOID OABNEHHA
NEPEHOCAT KOMWHBCTBEHHMG B NONWMATANEHOBYID ByTRNOYKY BMecTIMOCTEG 100 o’ unu p mepuyio konfy
Takoro #e obbema. OcTOpOWHD OOMBIBAINT CTEHKM DE3KLWOMHOMD cocyda sodok (4.5), ofbedWHAR
NpoMBIEHLIE BOOL © OCHOBHBIM @ PAcTEOpOM, A0B008T obDbes g0 meTkd Bogoi (4.5) W xopowo
NepeMaUdBaIoT.

9.3.2.2 PainoxeHWe HABECKH HA FOPAYEA NMWTE © HCNONLAOBAHKEM OTEPLITEIX COCYAOR

MoMewWwaKT HAaRecKy B CTEKNAHHBIA UMK KBAPUEBELIR cTakaHd BmecTumocTeio 100 cw®. JoGaenawt 3
cw® HCI {4.1), HAKpuiBaT CTaKad YacoBbiM CTEKMOM W OCTOPORHO HATPEBAKT 00 NPEKPALSHHR DeaKLMK
pacTteopediA. JoBapnaioT B peakuvondyin cMece 1 om” HNO, (4.2) W npoponwaoT warpesasde Oo
NOABRNEHWA MapoD OECMOOR aicTa. Ecny Heob:oouMmo, OXMasgasnT pacTecp ¢ acbasnAwor 5 cm® HCIO,
{4.13), NOTOM CHNEHD HATPERAKT S83 YacoBbix CTEKON 40 HAYANa JeiMOeHKS.

HakpetEakT YacoBsis CTEKNOM W NPOOOMHa0T HArMpeBadWe NpW TeMNepaTyps, npd  KoTOpoR
GSpaIvIoTCA YCTORYHERIE GENGe Naps XNODHOR KWCMOTel, KOHZEHCAT HKOTOPLIX NOOHWMASTCH MO CTEHESM
cTakada. [NpogoresaioT HarpaoaHWe, NoEa HE WoYeaHyT Denbe naps BHYTPW cTakana, ORNawaamnT pacTaop
M EONMWYECTEEHHD MNEPEROCAT &r0 B MEpHyio KonSy BMEeCTHMOCTeR 100 ca’, OBMBIBAKT CTEHKM CTasaMa
BO40A (4.5) 1 0GBEOHHAICT NPOMBIBHEIE BOOLI © GCHOBHBIM pacTecpon. JoBoaaT obbem pacTeopa 40 METHA
BOS0H (4.5) 1 X0poWo NepeMELLMBaHT.

10 CtaHOnapTHLIE pacTBOPLI

Tpd CTAMOAPTHEN pPACTEOPE TOTORAT W MCNONEIYIOT B JanNesHedLeM On8  NpUroTORMEHHSA
MoagyMpoBoHHeIX PACTEODOE.

10.1 MHoroanaMeHTHLIE CTAHOARTHLIS PACTREODLI, BEMKYAKWMWE INeMeENTEl SN, Sb, Pb 1 Bi

MpWroTORNEHWE MHOMCANEMEHTHEIX CTAHOAPTHREX PACTBOPORE ONA 4YBTeIDEX ANeMEHTOR OnHCasHo
BBILE, HEYMHAA C DCHOBHOMD CTaqgapTHoro pacTecpa AnA kasdoro anemedta (4161, 4.16.2, 4.16 .4,
4 16.5).

10.1.1 NpuroToBneHWe PACTREORPOE B TECT-TRYOKAX KWI NONWCTHRONA

MpWroToRNeHWE CTaH0apTHelX PACTEOPOE HENOCPEOCTREeHHO B TecT-TpyOKax W3 nondcTHpona
BMeEcTHMOCTeRD 10 ca3 yooBHo M IKOHOMUT BpemA. PacTeopsl J0BCOAT BOOCH (4.3) 00 HyMHOMC oGbema.
MowroToenedke OBYX CTAHAARTHEY pacTROpOE onucando B 10.1.1.1 w 10.1.1.2.
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10.1].1 A MNpuroToBneHAe MHOMOINEMEHTHOTO PACTEOPA — MYNLTHCTAHAAPTA,; HOHUBHTRALWeH
10 sarigma

T KaxOoro Ul HeTelPex CCHOBHLIX CTaHOARTHEX pacTecopa (4 .16.1, 4.16.2, 4 16 .4, 4 16.5) otbupaioT
no 0,10 oM’ [1m1r.1rcn} M 000ABNRKT B TECT-TPYOKY M3 NOMNUCTAEDNA BMECTHMOCTEI 10 o COOEHaLLYI0
NpMMepHs 5 oM™ Bogsl (4.9). MHoroaneMedTHeIR pacTeOp J0BOGAT BOOoH {4.5) oo HysHoro obwesa,
KOMTPONWEYA Maccy pacTeopa pasewweanmes’. TepmeTwsvpyioT TecT-tpylky nnewkci parafilm w
NepeMELIMBAKT CTAHJADTHER pacTeop {Tabndua 1).

Tabnuwua 1 — MyneTH-CTaHOADTI
CHibes Kamgoro KOHUSHTRALMWA Kasgors
CTAHgapTHOND OCHOBHOID T Ofnem TecT- ANEMENTA B TRCT-TPpYyOKE 3
pacTeopa — CTaHLapT oo . TRyGKK, cM” nocne pasbasne s, Mriom
oM’ (nakn)
0,10 (100} 100 10 10

10.1.1.2 NprroToBNEHKE MHOTOINEMEHTHOrD PACTEODA — MYNBETH-CTAHOAPT, s HOHUEHTRALUWEA
0.1 MHJ:I,H]

OTBupaar 0,10 cym® (100 MKN ) MHOTOANEMEHTHOFS PACTBOPA MYNLTHCTAHAARTA,; B TECT-TPYBKy W2
NONMCTHRCNA BMecTUMocTeR 10 oM®. ToToRAT pacTeop, padfasnan sogol (4.5) Ao HykHOro obema,
oNpegEnAd Maccy PacTEOpa BIBEUHBAHNERM " JarkpBanT TecT-TpyOKy nneqxkod parafilm «
NepEMELWBAKNT CTAHAADTHRE pacTeop. (Tabnwua 2).

Tabnuwya 2 - MyneTHCTaHIAPT; .

KoHueHTRauna Kasaonos
EESM: ”Wbm's 0 Obwen TecT-TpyOKN, INEMEHTE B TECT-TpyORE
PR s e Tand ca’ nocne pasfasneHns,
(WEn) 3
BT O
0,10 (100) 1.0 10 0,10 |

10.1.2 NpuroToBneHHe PAacTEOPOE B MEPHLIX KonbBax

CTaHgapTHele pAcTEODE! MOKHS MOTOBMTE B MEpHoR KoNGe BMECTHMOCTEK 100 oM.

Bce pacTaopbl JOBOOAT A0 METKH Bogod (4.5). MHorcanemMe HTHeIe PacTBOPL MOTOBAT B COOTEETCTEMM
ci10.1.2.1m 10122

1ﬂ.1}.2-1 MpuroTopnNaHKE MHOFGINEMEHTHOrS PACTRODA — MYNETHCTAHOART; KOHUEHTRALWEHR
10 sar/gma

OT KasOoro Ml YeTepex OCHOBHEX CTaHdapTHeX pacTeopon (4.16.1. 4.16.2, 4.16.4, 4.16.5) oTGupawnT
AMAKBOTHYHE YACT Mo 1,0em’n EOoGaBNANT B MapHys konGy amMecTiMocTe 100 cm”, cogepmalyyio
npuMepHo 50 cM” Boge (4.9). MuoroanemeHTHuid pacTeop B konbe paiabaenasoT BoOor(4.5) 0o MeTid ¥
XOpOWD NepemMelldeanT (Tabnuua 3). CTaHaapTHLIA [ACTECD XPaHAT B MEPHOA KonGa.

Tabnuua 3 - MyneTHCTaHOADT::

OEeEm Kawooro KOoHUEHTRALME Kawooro
CTaHGapTHOrD Macca, sur ObEwem Mepl-;-::-ﬁ INEMEHTA B MEPHOH
OCHOBHOND PACTROPS — KOMNGbE, C3d vonfe nocne
CTaHgapT oo cm’ pazbasnedns, Mriom
1.0 1000 100 10

10.1.2.2 MNMpuroToBNeHHWe MHOTOIMEMERTHOND PACTREOPA — MYNLTH-CTAHOAPTA, ; KOHUEHTRAUMEH
0,1 mrigm® :

BuocAT 1.0 cM™ MyNETUCTAHOAETS;; B MEPHVI0 Kondy BMecTUMOocTe: 100 oM™ pasbaensoT erg oo
METKH BOOOM (4.5) W Xopowo nepemelldeanT {Tadnuua 4).

Tabnuua 4 - MyneTHCTAHAADT,

KoHUEHTRALWA KaMAOTD ANEMEHTa B
OHwam pmynsTH- ObmenM MapHoi
¥ ] Macca, mir P 3 MeEpHoR konbe Nocne pasbapneyun,
CTAHAAPTa ., CM KONBisl, Caa 3
AT 84
1,0 10 100 0,10
: KoHTponupyeTes Macta HETTO PECTEDPE, HAXOORWETDCA B TECT-TRYERS
T
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10.2 CTaHAapTHRIE PACTEODLI 3NeMerTa Ce

AnewmeHT Ce cnegyeT oNpedensTe OTOenNsHD, T. K. 8CTe PUCK Belnagesda CeF, B gge ocanwra, ecnd
WMCNONBIVIOT hTOPUCTOBOOOPOOHYID KMCNoTyY. CTadgapT el pacTEop Ce-cTaddapT  HeoDxoquso roToRHTE
CTROMG NO METOOMKE, CNeays cxese paibfaenedns. HaduHanweica ¢ 10.1.1.1 1w 10.1.2.1 cooTaeToTBEHHG.
Ha4ano paboTel MO NPUrOTOBNSHWK OCHOBHOMD CTaHQapTHOrD pacTeopa Ce — B (4.16.3).

11 MpuroToEneHWe BHYTPEHHUX CTaHOAPTHLIX PacTBOPOB (BHYTPEHHWX
crangaptoe) Y, Rh u Lu

11.1 NpyroToBNeHME PACTEOPOR B TPYDKAX M3 NONKCTAROMA

B cayyas pekomMeHOaukd - WCNONBACBEATE BHYTDEMHWE CTAHJADTE NPW aHan{ise HecKonbKux
ofpasuse HECOXOOWMMO  YHWTRIBATL  HHCTRYMEHTANEHBRA Jgperd, ecnin MOKEOMY  DaInoHeHN
NogeepralinTeA oOpailykl CTAMNK CO CRNOXHOW MaTpuUER,

BuyTpeHuwe cravfapTsl anesedTos Y, Bh v Ly roToRAT B Tpex OTAeNkHBX TECT-TpyOEax W3
nonucTWpona. B kamayse va Tpex TecT-TpyGoK amecTMocTeio 10 oM’ HanueawT npumepHo no 3 oM’ Boasl
{4.5). B ogxy wa nux goBaensor 0,10 cs® {100 Min) ocHoeHoro cTaMpapTHore pacteopa Rh (4.16.6), so
BTopyke TpyDry goGasnasT 0,10 cm (100 mEn) OCHOBHOMD CTAHOADTHOMD pacTeapa Y (41671 @ B TDETLID
TeCT-Tpybry aoGaenawTt 0,10 oM’ (10088KN) CCHOBHOMD CTaHgapTHoro pactacpa Lu (4.16.8). Bo soex Tpex
TeCT-TRYOKaX HyHHEIR obbes nony-HanT, paibasnAf pacTeops Bogoi (4.5) 1 onpegenas Maccy pacTeopa
BIBEWHBAHKWEM. 3aTem TecT-TpyDKKM aakpbiBawT nieukcld  parafilm W NepeMeUWBEaDT DacTROPGI
KoHUBHTpaUWs pacTEOpa BHYTPEHHETD CTAHJApTa B Kawgod Tpybee W3 nonvcTHpona gonwHa Gwite 10
sariom’. B gansHenwesn, pazbaenesne OygeT HeolxoguMo B COOTRETCTEMH C NPOUSaYPOd NPUIoTORMNEHAA
cTaHdapTHel pacTecpoe (onAd Rhw Y — 100111 w 10112, a ana Lu — 10.2) ¥ onNA rpagyHpoBoYHEx
pacteopoR (onA Rh v Y <1211 w 1221, a gna Lu = 12.1.2 n 12.2.2). KoHUBHTpaUWA paAcTEOROB
BHYTPEHHWY CTAHOADTOR JOMAHE ShiTe NPAGMNWIMTENEHS TOW ME CAMOH, YTO M KOHUEHTRAUHWA aNeMedTa B
aHanAavpyeMom pacteope. 3T MOMET CTaTe NPpODAEMOA, KOTSa BeNONHRIOTCR MHOTO3INEMEHTHBIE
GpEaEneHdA. Passkua B KOHUSHTRALKWAX MEXMTY DHYTDEHHAM CTaHIAPTOM W ONPEQENAeMBbIM ANEMEHTOM
HE OOMEHa M0 3IHAYEHAR: NPEBLIWATE OBa NopAdka. B Takdx chydanx padHbie EOHUSHTDALWH MOWHO
WCMONEICRaTE GNA Y M Bh. ECnK 370 HEBOIMOMHS, ONpedenAeMele INeMeHTe: CNelyeT pajgenTe Ha aee
wnw Gonee rpynNbl PACTBODOE 00 NPOREJEHHR AHANM3a. Tak KaK KOHUEHTDAUWHM MHOMX 3MEMEHTOR HE
WIBECTHRI OO0 NPOBEOEHHMA adanWia, cnegyeT npopodWThe NPpedBapuTenkbHble ONpedenseHWA  yYpoBHA
ROHLUBHTRALWA YEI3aHHBIX ANeMeHTODR. B HEKOTODLIX CTanax KOHUSHTPAUWMA By0eT CNUWKEoM HWIKoH Ana
Ofpeaenenms. Torga mowHo BefpaTe NOGXOAAWYK EOHUSHTPAUMK BHYTPEHHEro cTawgdapTra nopagka 1
MK TR

11.2 MpuroToRNeHWE PACTREOPORE B MEPHLIX Konbax

Ecnv pexoMesgoBano WCNonEIoEaAHNE BHYTREHHKMK CTAaH0ApTOR NPH aHanyae HeckoNexnx 0Spaiuom,
TO HEODXOOWMO YY9HThIBATE WHCTPYMEHTANEHEE gpeidd. ocobeHHS NpK MOKpoM paanoseHdd obpaagos
CTANK CO CIEHON MaTPUUER.

FacTeops BHYTREHHWY CTAHOAPTOR aneMesTon Y, Fh W LU roToBAT B TP OTDeNkHsIX MEpH: Konbax
amecTMocTeD 100 cn®, kawnan. B kawayio va Tpex MepHsx kond HanweawT npusepso no 50 cm® Boge
{4.5). B oauy wa vux gofaenAawT 1.0 cm® ocsoBworo crakgapTHoro pacTeopa Rh (4.16.6), o aTopyso
mepHyla kondy gobasnasot 1,0 oM’ ocHOBMOTD cTaHgapTHore pacteopa Y (4167 W B TRETRID MEDRHYHC
wonby aobasnAwt 1,0 EM OCHOBHMOMD CTaHdapTHOMS pacTeopa Lu {(4.16.8). Bo sce TpK vonbel goGapnsmT
Body (4.9) 00 MEeTEW W NepeMelHBainT pacTeopkl. KoHUeHTRaUMA BHYTDEHHErD CTaHJapTa B AMO0R
mepHoit konbe GyoeT 10 mriom®. B panexeiwem Gyaer weoBxoowmo paaGaesneswe. Mpw atom cnocob
pazbagnedka COOTEETCTRYET CXEME ONA CTaHJapTHRIX pacTeopos (GnA Y M Rh - 10121 W 10122, a anA
Lu = 10.2} » Ona rpagyWpoacdielx pacTeopos (anA Y 1 BRh 1211 w 1221, a gna Lu —12.1.2 w 12.2.2).
KoMuenTpauus pacTEQDOE DHYTDEHHMK CTaHZapToR OonwHa DwlTe NPUBNWMAMTENEHO TOH ¥E camoi, 4To M
EOHUEHTDALMA MEMEHTA B AHANWIMPYEMOM DACTRODE. JTO MOMET CTATe NpoBnemoi, Korga BeinonHAnT
MHOMOINEMEHTHEIE ONpefeneHya. DgHass oblMi Nooxon MOoWeT ObiTe MCNONE30BAH W PA3HMUa B
EOHUEHTRALWMKA MEHIY BHYTPEHHWUM CTAHLARNTOM W ONPEdenASMbM JNEMEHTOM HE OOFMMHE N0 IHAYEHIW
NpeaLIWAaTE ABa Nopaaxa. B Tamx cnydaax padHsle KOHLUEHTPAUMM MOEHO MCNoNBI0BaTs OnA Y u Rh. Ecnu
ATO HEBOIMOKHO, ONPELenAeMeld INEMENTL CNegyeT palfendTe Ha OBe MnW Gonee rpynnel pacTeopon 4o
npoBefeHua adaniaa. Tak kak A0 NPOBeOeHA AHANK3A, KOHUEHTRAUMK MHOMME ANEMEHTOR HEe WABECTHE,
CNnegyer NpoBogUTE NPeoBapHTelbHbe ONDeOenaHuA YPOEHA KOHUESHTPAUME YEaIaHHLIX anesedTos. B
HekoTopwx obpasuax crand OyoeT Halgedo. 4T0 EOMUSHTDALMA  JNEMEHTOB CAWWEDM HW3IKW  AnA
unpj-le,qq*newﬂ. Torga mMomHo NogobpaTe MOOXOOAWYH KOMUSHTPAUHI0 BHYTPEHHErD CTAHOApTa nopRaxa 1
BMKMOM" .

i
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12 MpanyMpoBOYHbIA PAaCcTBOD XOMNOCTOrO ONbLITa W rPaayMpoBOYHbIE PACTEOPbI

lpagyHpoB0YHEIE PACTEOPE W IPagyWPOBOYHEA PACTROD XONOCTOND ONkITa ana =n, Sb W Pb rotoeaT
ANA KOHUEHTPALMoHHoR oBnactd or 0.4 Ao 200 MKroM’ B COOTEETCTEMKM ¢ METOOMKOR B YacTh 12.1 1 12.2.
panyWpCcBoYHBIR DacTeopE ONA Ce QomMHEl OXBaTeiBaTe 0GNacTe KOHUEHTRauMi or 5 oo 1000 MKFM, &
ans Bi or 0.3 go 40 Mr:rf,qm!'. PagyWooROYHEIA PACTEOD XOMNOCTOMD ONBTa M HE MEHEE YeM NATe
rPaayVpoROYHES PACTEBODOE OO0N#HL DbiTh NPWIOTOBMEHL GNA NOCTROEHWA TPASVWPOBOMHOMND rpadvia.
FPadyMpoBCHHER Tpadive JoM«eH oXBaTeIBATE KOHUEHTPALMOHHYID 00NacTe adanianpyemslx oDpailyoe
HEWIBECTHBIM COCTABOM. BCe rpaayWpoBOMHBIE PAcTBOpPLI OOMEHsl COOTEETCTECRATE MO COOSQEAHHIO
®EMEIA, A TAKKE KWCNOT, KCNoNbI0BAHHLIX ONA MOKDOTS PAanoseHna Npod, TEM e cofepMadiam, HTo W @
PACTECpaX, aHanyidpyesiex obpasyos ctank. 0nA gofasneqHys B rpagyHpoBoYHee  PacTBODLl MEnela o
HAYECTEE MATOMLUE  WCNOMBayloT pacteop 10000 mr Felom® (4.17). B soHue aofasnaioT pacTeOpk
EHYTREHHKX cTandaptoe: ¥, Rh » Lu Ans MHoroangMedTHONS rpagydpoBoHHoro pacTeopa XonocToro oneira
(ana anemedTos Sn, Sk, Pb wBi) Takwse noaxodAaT, K2K W ONA NATH MEOMOANEMEHTHEE TpadyvpoBoYHbIX
pacTEOpOB (ANA I3nesedToR Sn, 3b, Pb kBi). Lu b ka4ecTae BHYTPEHHEMD CTAHOAPTa QNA rpadyWpoBoyHoro
pRCTROpA XONOCTONS ONsTa Ha Ce Takse noaxonquT 1 ONA NATH rpany« poR0YHEx pacTeopoR Ce.

12.1 NpuroToEneHMe pPACTEOROE B MEpHLIX Konbax

MoToRAT WeCTeE MEpHEE konG BMecTHMocTe 100 cM KaMOan, KOTODLIE 3ATEM HCNIONEWHT ANA
MPUroTCRNEHMA PagyWMpOBOHHONS pacTeopa XONocToro OnkTa W TPagyMpoBOYHEE pacTBOpoOE  AnA
MNOCTEOEHAA MPASYHPOBOSHONS rpaduka. KoHUeHTRauME aNeMeHTol B rpanyMpoRoqHbly PACTRODAX DONHKHE
BT NOgoBRaHs Tak, SToGL OXBATLIEATE KOHUEHTPAUMOHHYM OBNACTL B AHANKIMPYEMBLIX oDpaauax.

MpUroToRNEHHE CTAHOADTHEX DACTRE0DOE B MEpHEIX KONGaX BeINOMHAIOT B COOTEETCTEHK C METOOMKON
1211 n12.1.2. Bee rpagynpoacdHele DARCTEODE OCBOOAT B000A {4.3) 00 METEK M NEPEMELLIKMBAKIT.

12,11 NpuroToBNeHHeE MHOTOINEMEHTHONS FPAayApoOBOYHONS PacTBORa XOMNOCTOrS ONbLITA M
MHOTO3INEMEHTHRLIX MpagyHpoOBOYHEIX pacTeOopoE ana Sn, Sb, Pb u Bi

Ona nocTpoexus rpagyypoeo4Hors rpadivea TpebyeTcd rpadynpoBoHHBIR PACTEOD XONCCTOND ONLTa M
HE MEHEE Y8M NATE MPagyHupORcHHBIX PACcTBOpoE.

B wecTe MepHeX Konb eMecTHMocTsio 100 o’ kampan HanueawT npumepHs, no 50 o’ eogel (4.5).
MOCAE 3TOMD MOTOBAT PACTEOPSl B COOTEETCTEMM C NPOUEdypoi, NPHBEZEHHON HIMKe, 0DaBNAA MaTpHEHEIIA
pacTeop *eneaa [ 4.17). MUHEDANBEHBIE EMCNOTE W MEOMOANEMEHTHEE CTAHOARTHEE DacTaoDsl. PacTeopesl
BHYTREHHWK cTawgapTos (Y W Rh) gcbapnsoT B Takdx KONWYECTEaX, Y9Tobbl 37O COOTRETCTBOBAMND
KOHUEHTPaUMAM ANEMEHTOR B aHanvIdpyeMos pacTeope. 3aTem PacTEOPE JOBOOAT 00 Hy#HOM obbeia
poac (2.5} 1 nepemewyBanT (cy. Tabnyuy 5.

1212 MNparoToBnedde rpagydpoBONHONG pacTeEopa  XOonoororo onkita Ha ©Ce M
rpagyMpoBoYHbIX pacTeopoe Ca

OnA NocTpoeHWA MpaayupoacdHors rpadiika TpeSyeToA rpalyrpoBo-Hb iR DACTEOD XONOCTOMND GNbITa W
HE MEHEE NMATE MPadyWMpoBoYHEY PACTRODOR.

B wecTs MepHex konG BMecTHmMocTeo 100 oM’ Kamaas HanveawT npumepHo no 50 ow’ sogw (4.5).
MOCAE 3TOMD MOTOBAT PACTEOPL B COOTEBETCTEMK C NPOUEdYPOR, NPHBESEHHON HIDKe, J0DABNARA MaTpH4HBIA
pacTeop #Meneda { 4.17), MAHEDaNLHLIE KHCNOTeEl ¥ CTaHgapTHLIe pacTeopkl Ce. PacTRop aHYyTpEHHEro
cTaugapta Lu  gobasnswoT B TaKoM KONWYecTRE, 4Tobe 370 CODTEBETCTEOBRAND KOHUEBMTRAUWA Ce @
AHANKIWDYEMOM pacTEopE. 3aTeM pacTeOpbl JOBOOST A0 METEH BOACH (4.5) W nepemMewdeanT (oM.
Tabnuudy B).

Mprmeqadwa - HF He pobasnAmT.

12.2 NpuroToBnesMe pacTEOpORE B TECT-TPYEKAX W2 NONWCTHpONa

FOTCRAT HE MEHEE YEM WEeCTE TECT-TPYDOK WI NONWCTHRPONE BMECTHMOCTE 10 cM’, KOTODLIE 3aTem
WMCNOMNBL3YIOT ANS NPUIOTCERNEHWA FPagyMpoBROYHOIS PacTEOpa XONoCTOMD oNeTa W IpadyupoBoqHbix
PACTECPOR ONA NOCTROEHWA rpadydpoBoyHort rpadiika. KoHueHTpagun aNeMedToR B rpadynponoqHbix
pacTEopax OOMwHel  OBTe  Nogobpadsl Tak, 49708k OXBATHIBATE  KOHUEHTRAUWOHHYW  oDnacTe
FHANKINDYEMEBIR 0DpaiILoe.

MpuroToRNEHKME CTAHOAPTHEX PACTEODOE B TECT-TpyOKax BRINONHAINT B COOTRETCTEMKM C METOOMKORN
1221 w 1222, Boe rpanyWpoBoMHEE PACTBODEI O0BOOAT BOOGH (2.5) 0o HymHore obwesa, onpedenas
MAaccy PAcTEOpRA BIESWWBEAHWENM. TDYEEW EpMETHIWDYIOT NNeHrol parafilm ¥ NepeMEeLHMBaKT FACTEOPE.

12.24 MpuroToBNeHKWE MHOTOINEMEHTHONS FPAaayMpoOBROYHOrC PacTEOPa XOMOCTOrS ONbLITA W
MHOTOINEMEHTHLIX MPAOYHPOBOYHEIX pacTEOPOR Ha Sn, Sh, Pb u Bi

OnA NocTpoeHKA MpaayrpoaadHans rpadivia TpedyeToA MpalyrpoBoH Hblil PACTEOD XONOCTOMD ONbITa W
HE MEHEE Y2 NATE MAGYHPOBOYHE PACTEODOE.

9
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B WwecTs TeCT-TpYAOK WA NONWCTMPONA HANKEANT NpWMEnHc No 3 o’ Bope (4.5). nocne aToro roToBAT
DACTEODE B COOTEBETCTRMA C NPpOUSOY PO, NpHESSEHHON HIoEE, J00aBNAA MaTpHHHbId pacTeop wenesa (4.17)
MHHEDANEHBIE KACTOTEl 1M MHOTOZNEMEHTHES CTAHGADTHLIE PACTEODLL. PacTeopsl BHYTPEHMMX CTAHJapToR Y
W Rh oobaenqioT & Tawkdx  KOMW4ecTEax, 4ToDbl 3T COOTEETCTEOBAND KOHUSHTPAUWAM INeMEHTOE B
AHAMWIKPpYeMOM DacTBOpE. 3aTem O0BOOAT GO0 HywHOoOrNo ofbenMa Bodock (4.9), onpedennn Maccy pacTeopa
BIBSWMEIHMEM, 1aEPEBROT TECT-TRYOKY Nnexxond parafilm 1 nepemewreaoT (oM. Tabnuyy 7).

12.2.2 MpuroToBnedHde rpagyipoBodHOro pacTBROpa XONocTore OnbIiTa
rpagyvpoBoYHEIX pacTaopos Ce

Ona nocTpoEHWA rpagyypoBoYHorD rpadvea Tpebyercs rpagyrposoyHER DACTESD XOMOCTOND onkITa U
HE MEHEE YBM NETL MPagyMEoBOYHEE PACTROPOR.

B wecTe TecT-TpyGOK W3 NONMCTWRONA HANWBAKT NpMMepHo no 3 o’ o (4.5). nocne aToro
roTOEAT PACTECPL B COOTBETCTEBMM C NPOUSOYyDoH, NPUBEOSHHOR HW#E, OoDaBnAA MaTpWHYHLIA pacTaop
wenedd | 4.17), MHHEPanbHse BMCNaTel W CTAH0APTHEE PACTEODE! UEPpWA. PacTeop BHYTREHHErD cTaxgapTa
Lu aobasnamnT B Takmx KonW<ecTEax, YTobsl 3T0O COOTBETCTROSAND KOMUEHTPaukK Ce B aHanmManpyesaom
pACTRODE. 3aTenM pacTBOpPE ACBOGAT 00 HywmHOND obwesma sogol (4.5), onNpegenss Waccy pacTecpa
BABELWMBAHWEM, IAKPEIBAKNT TeCT-TRYORY parafilm nnexkci W NnepeMewMeainT (oM. Tabnuyy 8).

Mpureedarns - HF He poBasnsaor.

Ha Ce ®

Tatnwua 5 = [NPATOTOBNEHHE MHOTCANEMEHTHOTS TPAJYWICBOYHOND PACTBOPA XONoOCTOMD
CNBITA ¥ MHOMOANEMEHTHEE MPadyHpoacHHLx pacTeopas Sn, Sb, Pb wk Bi

KomL ek~
DEbem TpauKa Wi
MaTtplsreii HECI HNO: | HE OCHOBHBIX Ohbes Ohwam KEMO00 W3 Naeae
pacteop” Fe | | .I* 4 5 | cTAHAGRTHEX My T MYNbTH- | ANEMEHTOR
1':]':}DDMF.",|'.'I_M3, . 1;" ':4'2{ . 3] pacteopoe ° | ctanpapTa,,. | cranpapTa, ., | B rpagyn- el
3 i CM Chd 3 MEHTOR,
| 1000 sarfom, KN ET POBSHHOM i
KK pacTeope,
MK s’

10 3 i 0.5 ] 1] ] 0 0

10 3 1 0.5 =i 1] 1] S00 a0

10 3 1 0.5 20 1] 1] 200 20

10 3 1 0.5 ] 1000 1] 100 10

10 3 1 0.5 0 500 1] a0 5

10 3 1 0.5 ] 200 1] 20 2

10 3 i 0.5 ] 100 1] 10 i

10 3 i 0.5 0 &0 0 5 0,5

10 3 1 0.5 0 20 0 2 0.2

10 3 1 0,5 0 ] 1000 1 0,1

10 3 i 0.5 0 0 S00 02,5 0,05

10 3 1 0.5 0 i 200 02 0,02
"t YeTwlpe OCHOBHBIX CTaHOADTHEX pacTecpa  Sn [416.1) Sb (4.16.2), Pbh (4.164) w Bi (4165}

Cr. 4.17.

Tatnvua 6 = [lprroToBNEHKE TPALYMPOBOYMHOND PACTEOQE XONOCTOND onkta Ha Ce |
reagyHpoaoYHsx pacteocpon Ca

. HoHueHTRauWA
Mam“q’lh":” Hel D bEs OCHOBHOMND . OcEeM Cen
pac:gggﬂ = (4.1) HMC, CTAHOAPTHOMD £ EHHEPTEWD rpagyupoaodHo | Macca Ce,
3 g (4.2), pacTacpa Ce PHCERORN L8 = M pacTeope, ReT
i ca ! CTaHOapT, . g
e o (4.16.3), mKn AR pariam
- RS
10 3 1 0 0 0 0
10 3 1 200 i 2000 200
10 3 1 100 a 1000 100
10 3 1 50 ] 200 S0
10 3 1 20 0 200 20
10
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OHoHYaHuEe Matnius §

. KoHUEHTRAL WA
;‘;i:ﬁg;':bﬁ HO OBbeM oCHOBHOGMD o ﬁbpitnm Cenm
10000 | (4.1) | HMOs | craMmapMOND | oporpops cp — | [PAAYMpORO | Macca Ce,
M oM, oM’ e 1 P P CTaHOapT g, ' p. P4
i Ch (4.16.3), mxn el M/
: hicl
10 i 1 0 1000 100 10
10 3 1 0 500 50 5
10 ] 1 0 200 20
10 3 1 ] 100 10
10 3 1 ] a0 a 0.5
10 3 1 ] 20 2 0.2
*Cm. 417

Tabndya 7-lpAroTOBNEHKE MHOMOINSMEHTOMD MEaaYHMPOBCYHOID PACTBORA XOMNOCTOMD ONBITA W
MHOrOANEMEHTHEIX MPA0YHPOBYHEX PACTECPOB Ha Sn, Sb, Pb and Bi

g ;
Mmp“q”h.!.“ Obwam Coen Hilsll:fugpna:: !
pacTBROR HZI |HNCS | HF Macca kamxnoro 4a
Fe 10000 {4”. i‘i-%}. (4.3, Ay M TH- Y b Th- ANEMEHTOR B AR TER,
i’ ! it ":Mjl CTEHOARTA ), |CTAHOARTAR .| MEaay MposoHHOM i
o KT MEN pan:‘r_nnp;;-
KT
1.0 300 100 a0 0 ] 0 0
1,0 300 100 a0 500 ] 500 5.0
1,0 300 100 a0 200 0 200 20
1,0 300 100 a0 1010 1] 100 1,0
1,0 300 100 a0 2l 0 20 0.5
1.0 300 100 a0 0 2000 20 0.2
1.0 300 100 a0 0 1000 10 0.1
1.0 300 100 a0 0 S00 5 0,05
1.0 300 100 an 0 200 2 0,02
1,0 300 100 a0 0 100 1 0,01
1.0 300 100 a0 0 &0 0.5 0,005
Y Cm 417,
Tabnwuya & - [pyroToBnedKde rpadyWpoBOYHCro pacTEOpa XONOCTOrNs OneiTa Ha Ce W
rpanyMooRoYHEE pacTaopor Ce
MaTprqHsIR Obnem O bem EosueHTRagm|a
actaop Fe . CTaHgapTHOM CTangapTHOrD Cem
: 1DEII§G HEL {43'1 L | HNO: 24'21“ pacmﬁp'a Ce — pacrsgp'a Ce — |rpagydpoB0YHos BiatEa T,
mrf..:uy-.:‘. e a CTAHOAPTa g, CTaMQapTa,,, |pacTeope, Mrigm’ ME
M MK MEN
1,0 300 100 a 0 Q 0
1,0 300 100 2000 0 2000 20,0
1.0 300 100 1000 4] 1000 10,0
1,0 300 100 500 Q S04 5.0
1.0 30a 100 200 ] 200 2.0
1.0 300 100 100 {0 100 1.0
1.0 200 100 a0 0 50 0.5
1,0 300 104 ] 2000 20 0.2
1.0 300 100 0 1000 10 0,1
1.0 300 100 0 500 3 0,05
1,0 300 100 0 200 2 0,02
' Cmd 1T,
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13 Nogroroeka npubopa MCN-MC k pabore

[PadyWpoEka WHCTEYMEHTaE N0 M3CCe, BeINOMHEHHAA NoCNefobaTeNsHbLM BBESASHWEM MAaCC
MpagyupoRoYHore pacteopa (4.18), WMeST pEWAKWE:s IHAYSHWE ANA XOpoWwed nogroToBkk. B uenax
HITHMWIAUAK CHIHANE OeTeKTopa, BBOOAT rMpaldyWposcdHbii pAcTBOD © KoHUEHTRauwer Shb 100 MKF.I',EIM3 8o
BpEMA HACTPOHKKM NApaMeTpoE paloTe NpKUGopa. 3TH 0BE NPOLESAYDEl CNeayeT NPosognTe BMEIHEBHO.

Do wasana WCIM-MC samepediid, CHCTEME TPYD W CTEKNAMHMBIX Wagendia npubopa gonwHa SeiTk
NpoMBITA, NYTEM NPOKIYKBAKKWA YE0E3 CHCTEMY B TEYEHKE 5 MUK, NPOMEBHOMD pacTecpa (4.6).

14 UCM- MC uamepeHun

HauuHaoT ¢amMepedns C rpagydpoBOMHOrS pacTeopa XONOCTOrs ONbiTa, 3aTeM WIMEPRANT NRTh
MEagyupoa0YHLlY PAcTBOPOR, HAYMHAR C ANSMEHTa CAMON HMIKOA EOHUEHTRALMK M IGKAHYMBAA INSMEHTOM
CAMOI BICOKDR KoHUeHTpayu. CnegyiuiuK 3MeplioT pacTROp XoNocToro onbiTa And asdaniadpyemisx
pacTacgok [ 9.2}, 4Tobel NPOBEDHTE 3HEYEHWE XONOCTOMD ONLITa ONA aHandaMpyenels oGpailuce, a Takke
CNPEENATE, E0Th MM KBKOA-HWEY b addekT NaMAaTH oT rpadyHPCBEOYHOMND DACTEORS ¢ HAWGONEeE BECOKOR
EOHUBHTpAUMER. EcnM aTo Tak, TO YEENUYMBAKNT BRamMA NEOMBIBAHKA MOy HiMepeHnam obpaayoe. MNMocna
pacTEopa XonocToro ONETA WIMeDAKT NeCATE aHANMIMPYeMEX 0GpaILoE 1 CRegyw KA rpaayMpoBodHEIR
CTAHOAPTHLIA PACcTECOR (KOHTPONbHLIE obpazeu). TloBTORRIOT 2Ty NpoUSOyYPY @We pal © OECcATLH
AHANMIKPYEMEIMKA 0DDAZLAMKA K MIPAgVHPOB0HHBIM CTAMAADTHRIM DACTRODOM U Tak ganec. Takuw obpazom,
EAMOLIA OecATLI ofpazed gon#ed ObiTe FPAOYHPOBRCOHHLIM DACTEBODOM (KOHTPONMBHEM oOpaszyom)
nocrnegHemM HIMepAeMesd 00Opazuom gonked DeTe rpagyMpoROUHEE pACTBOD, OAME GCN HIMEDEeHHOE
EOMAYECTES aHanM3MDyeMess 0DpalUoe MEHEE DECATH.

KoHUeHTpayMoHHas obnacte anemMedTon B rpadyuMpoBoqdHblX  PACTROPAX  OONMHA OXBATLIBATE
EOHLEHTRAUMKD ANEMEHTOR B aHANWIMPpYesEX o0paslax.

Mpemedarne - [PEQyMPOBOHELIA CTEHSEPTHRIA  PECTE0R  (KOHTRONEHER  OBpazey] WImepslT  kEak u
SHaNMaMpYeMeR obpalsd, HanpuMep, pECTROR KOHUEHTPEWWER 100 Merge” OoMEsH O3Th THHYH ME WHTEHCHBHOCTE,

EAE W NOMy-<EHHYH HE IRagypoBoHHon kpeeod. CaptvdiMuMposasHen CTaHaapTHE obpaasy (FTC0) Tamwe moxeT DeiTe
MCNOMBI0EEH B KAYECTEE HOHTRONERDMD obpaua,

15 NocTpoeHue rpagyupoBOYHbLIX rpaduKkos

Heobxo0MMo FOTOBMTE HOBYIO MEa0YHPOBOHHYIO KPHBYIO ANA KEHO0H Cepud OnpeqeneHi. XonooTom
ONEIT, NPM  MCNONEI0BANKMKM  YKMCTLIX METaANNoE W peargWTon, HE OOMKEH BHOCHTE KAKOTo-NWbo
AHAYMTENEHOND MIMEHEHMA B IHAYEHA CUIHANA MACC-CNekTpa.

MpanyWpoBoYHel rpadEs (FpagynpoRoYHan «pyBad)l aonwed DeiTe  NOCTPOSH MO IHAYEHIRAM
WHTEHCHEHOCTH Macc- cnekTpos (oDbMHO BoipaMeHdbd B OTCHETaK B CEKYHAY,CPS) IPagyHpoBo-HHbN
pAcTEODOR OTHOCMTENEHO MACCOBEN KOHUGHTPALMWA ANGMEHTOE 0 rpadyupoBoqHblx pacTeopax (Meriom’).
JHaYeHMe XONOCTOro ONbLTa BeMYTAIOT. KpoMe Toro, rpagyposoqHse ENMBsIe CneqyeT pacCHWTeIBAThE C
WCAONEIORAHNER COHOTO WMM OBYX BHYTPEMHHX CTAHOADTOR, 8 MACCOBLIE KOHUEHMTDAUMH ANeMEHTOR
OOMKHE BoiTe B TOM M OHANSI0HE, 4TO U Y aHannadpyesMoro obpaiya.

MocTpoeHUe ragyMpoBoYHOre rpadiMka U pacyeTel KOHUSHTPAUMA docnegyemoro obpaisua npopoaAT
ABTOMATHYECKH  © NOMOWBG  nporpammHcre obecnededds npwbopa  MCN-MC. NdselAHocTe
rpagyupoacqdHore rpadvea gonwHa BelTe NPOBEDEMA NYTEM pacdeTa koodiduUMeHTa perpecchd, W ero
aHaqeHe QonNKHD BbiTe He MeHewe 0 999,

ZHAYEHWE WHTEHCHUBHOCTEN MACC-CNEKTROE AHANMMIMPYEMBIX COpAILOB MIMEPAIDT, BRIYKTAA AHAYEHWA
XONOCTOMO ONeTa. 3MaYeHMd KOHUEHTDAUWA INeMEHTOE B adanvIdpyesel obpajuax Haxogdar no
MEagy poao-HoHR KDHBOR.

Ecn aHayeHne WHTEHCHMBHOCTH HA CNeETpe XONOcTorD ONbITa TAKDe e CaMan WNA Bk, Jes Yy
rpagyupoaoYHBEX PACTBODOE W PACTEOPOE NPOod, Qoreksl BeiTeE NPUHATE MeaDkl NPEOOCTOPOMHOCTH. B TakomM
CNy4ae BakHo, YToOk IHAYEHME VHTEHCHBHOCTHM ONA XONOCTOrS onkima GeiN0o oders cTABMNBHEIM, TAaK KaK
ATO FHAYEHHE B JANEHEAWLSM BRYMTEINT. BRCOKOE IHAYEHWE WHTEHCHBHOCTH HA CREeKTpE XonocTorg onseITa
MOXET BRITE M3-33 BAAMMHOMD BAWAHWA WK HECKONBKME BNUAHWHA, KOTOPRE MOMYT BkiTe YMEHBLLIEHE! UMM
Oawe NONHOCTRID YCTPaHeHE!, ecny BeGpaTe 4pyron MIoTon. OoHaKko, B CNYYas MOHOUIOTONHLIX ANeMEHTOR
TAKDH BOIMOEHOCTH HET W TpebyeTca Gonee 3 OerTHEHBIR KORTRONE OHOBONS CHrHana.

12
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16 MNpeocTaBneHue pe3ynLTaToB

16.1 MeTon pacyerta

KoHUeMTRaUMio ¥asaoro onpedenaAetons aNeMeHTa BbiDa%anT Yeped HHTEHCHBHOCTE (B cexyHgax
MW MMNMBONBTAX) AHAMNWAMPYEMOro pacTBOpPa WM pacTBOpa XOMOCTOMD ONkiTa CcOOTERTCTBREHHD. Ha
rPadyvipoBoYHOM rpafiMie BOE PEIYNLTATH NONYHAKT NOCAE BRYWTAHWA PE3YNLTATOR XOMNOCTOMD ONLTa

(paanen 15).
Macoosys JOMI0 W KANO0M0 INEMEHTE, MENT DacHMTRIBAIOT N0 QOpMyne:;
M
L (3]
mn
2de M — macca onpefenseMors aneMedTa [ MKM) B adanuaivpyamos pacTaope, NoMAyYyeHdHan KM

rPaayWooBDYHON KPHBOR, MET
M — MaCcCa HAB2CKA, T.

16.2 NpeunInoHHOCTE

MpeUMIMOHHOCTE HACTSALLEMD MeTOLa BeiNa onpedeneHa b PesyNeTATE WCNLITaHKA, NpoBegeHHbIX B
AecAatd naGopatopusx Ha 10 = 12 ypoBdAx cogepxadii ONA Kasooros aneMesTa (8 3aBMCcHMOoCTH OT
ONpenenAeors aNeMedTa), npod aToM, B Kawaci nafopaTopud BRINCMHANM Mo TP OnpegensHsud
iNnpuMedanKa 1 9 2) Kawaoro anNeMe«Ta.

Mprsedadea 1- (28 w3 1pex aNpEOSNEHWA NPOS0OKNK B YCNoEMRY noaTopRaMosTy (150 BT25-1. 150 5725-2 »
|52 B725-3). 70 eCcTe — OOWH DNEPATOR, TO e camos obopYAOEaHHE B MOEHTHYHLIE YONOBMAX SECINYATALMH, TEK He
MEEOYHMPOBEES M MAHHMMANEHER NEQR0S BREMEHA.

Mevmedaqws 2 - TpaTes OnpeasnsHie Beino BeINDNHEHD B ODYIOE BPSMA (HE ORYTOH O8HE] TEM HE OnNapaTopom,
KEX YEEIAHO BEIWS, B NPAME4EHAN 1, C MCnonezosasmen Tor xe abopySo8aHiA, Ho C HOBOR MREgyspoEkon.

Ma Tpex nony4YedHs pesyneTaTod B COOTEETCTEHKA © MPWMMEYaHAAMH 1 W 2, NoOBTOPReMOCTE T,
BHYTRMAAGopaTopHaA BOCTIDOMIBOAMMOCTE Ry ¥ BOCAPOMIBoOMMOCTE R Obn paccyMTaHsl B CODTBETCTRMK
¢ MCO 5725-3 (npunoxedde C, paszgen C.1.).

CEpaaybl, HCNOMEIOBAHHLIE OMA HCTLITAHWA, nepedrcneds B Tabnuue A1 gna 5n, B Tabnuuax A2 KW
A3 - ana Sb, B Tabnuuax A4 W AS - anAa Ce, B TaBneuax AG W AT - oma Pb W B Tabnikuax A8 W A8 - anA
Bi. Tabnvuk NpeacTasners BMECTE C NOrapufiMuYecE s rpadrukamy NATH HCCNeoBaHHLIX INEMERTOE
(NpMNOHEHRe A

MonyyeHHbe peiynNeTaTe obpabaTeiBant CTAaTUCTHYECKK B COOTEBETCTERIA ¢ MICO 5725-1, MCO 5723-2
wHMCO 5725-3.

MonyYeHHbIE JaHHEE NoOE3IANK NOTaprdiMUHECKyD 3ABUCAMOCTE MEXOY MACCoBOR J0Ned METH
INEMEHTOR W COOTEETCTBEHHO. NMOBTODAEMOCTENS [, BOCNEOMIBOSWUMCCTEES R @ BHyTpWNaGopaTopHoi
BOCHIDOWABOOMMOC TR R, peayneTaTol WonkiTaddi. Jadde® npyaegedsl 8 Tabnuvuax: 9 -ana Sn, B
rabmiue 10 - gna Sb, e Tabnwue 11- ana Ce, s Tabnuue 12 - ana Pb w & Tabnuue 13 - ana Bi.

Tabnuwua 9 — T(oETOPAEMOCTE M BOCNDOWMABOOMMOCTE  ONA Sn
BuyTpunabopatopHan
Miﬁgu:a?.:lﬂ ,Erc;fﬂ ﬂnarni:nlﬂ%mncrh. Bﬂgiﬂlaiﬂf:}ggmnpmh. Ehr:n::r!r.‘n:u.dli_a't ?ﬂ%ﬂhunﬁbl

5 077 1.96 3,18

10 1,33 3,18 574

30 3,13 6,72 14,63

50 4,66 8.55 22,60

100 8,00 15,359 40,78
140 10,87 20,33 a7,.58
200 13,73 24,78 73,587
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14

Tagénuua 1170

MNeETOPAEMOCTE W BOCTIPOWABOIMMOCTE OnA Sb

Maccosaa aonA MNoeTopreMocTe, | BayTprnabopatopian | BocnporsBoOMMOCTE,
CyPlMBl, MENT K. % BOCAPOHIB0OMMOCT, R, %
R, .5
i 0.14 03z 0.57
5 0.56 1,35 242
10 1,01 2,52 4 50
20 1.82 4,72 B30
40 328 5,82 15,36
70 5.27 14,61 25,68
100 7,15 20,15 3534
150 10,05 25,06 a0.&0
200 12,89 37 .66 65,73
Tatnwuwua 11 - [NoETOPAEMOCTE W BOCNPOMIBOLMMOCTE onA Ce
BuyTpsnabGopatopHas
Maccoeaa oonA MoBTORPRBMOCTE, b BocnponIe0HMOCTE,
LEPHA, MKFT . BOCAPOHIBoANMOCTE,
Ry
10 0,92 1,07 419
40 265 3,72 13,87
70 405 6,15 22,71
100 532 B.4a7 30,94
200 802 15,78 56 52
300 12,29 2270 80,38
S00 18,14 35,91 125,56
To0 23,44 48,56 167,78
1000 30,78 65,89 228 559
Tabnuwya 12 - MNoRTOPAEMOCTE W BOCNPOMIBOOWMOCTE OAA FPb
Maccosana gona MoBTOpAESMOCTE, By TG opITOpkaY BoocnponaeodMMocTh,
CBMHUA, MECT r, % uncnpamégiinmam. R, %
0.5 0,12 032 042
1 0,20 052 0.78
2 0,35 0.85 1.44
4 0,60 1.38 2.65
7 0,94 203 435
10 1.24 261 5.95
20 2.15 4.23 10,97
50 443 8,00 24 &0
100 7.E7 1295 45 32
Tabnuwua 13 - MNoBTOPREMOCTE W BOCTIPOMIBOAMMOCTE OnA Bi
BuyTpunabopaTopHan )
hMaccosan D.I?IJ'IIFI MoBToOpREMOCTE, BOCTPOMIBOAMMOCTE, Bocnpom EE{:-:!]HMDCTIJ,
BACMYTA, MKNT r, o R % R, %
0.3 0,05 0,07 0,12
06 00 0,14 0,25
1 0,14 0,23 042
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Maccopas nona MNoBTORASMOCTE, By TR O 1 e BocnponapodMMOCcTs,
BHCMYTa, MENT r, % EGE"WEB.D%“HM“‘ R, %

2 0,26 .44 0.58

& 063 1,24 2,81

10 0,96 2,00 483

20 1,70 3.84 10,05

30 237 5,62 15,43

17 MNpoToKoen UENLITAHWA

MpOToRGN MCNBTAHMA J0CEEH CONEpHaTE:
a) Boe CEEOEHWA, HEoDXOOWMEE ONA WoeHTMdHEAUMY opaaua, nabopaTopid W JaTel NpOBEOEHKA

SHaANKWI0E,

£) Cohngy Ha HacTOALWWE CTaAKOapT,
C)] pEIYNETATE MCNETAHWE 1K QopMy, WX NPEICTABNEHAA,
i Niobeie OTENOHEMKHA W OCODeHHOCTH, MMEBLLWE MECTO B NPoUEcCea ONpederneH W,
@] mnobeie onepaUdd, HE YE3aIaHHLlE
oRepaykn, EOTOPLIE MOMYT NOBNMATE HA PEIYNETAThI.

HACToAWEM CTadHdapTe Wil Nodble SononHWTeNbHBE
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MpunoxeHne A
[cnpaBoYHoe)

nnﬂnﬂHHTEﬂhHﬂ.ﬂ HHEIJDFHHLI,H!I O NpoBefEHHBIX MEXOYHAPOOAHLIX HCNBITAHHWAX

MNpadr4eckkie DaHHBIE MPEUMIMOHHOCTH NPeACcTaBne sl Ha pucyHkax: A1 - gna Sn, A2 - ana Sb,
A3 - ana Ce, A4 - gna Pb, va pucynke A5 - gna Bi B cornacoeankg © Tabnuues A1 (5n), TaSnuuame
A2 1 AS (5b), Tabnuuasmn A4 w AS (Ce). TaBmmuamn A6 1 AT (Pb), a Tamowe Tabnuuanm A8 1 AS (Bi )
COOTEETCTBEHHG,

McocnegoeaHua BeiMv BRINONHEeHE TaK, YT0DkE: NONHOCTED OXBATHTE KOHUEHTRAUMOHHYD obnacte o 1
o 1000 saerT APAMEHWTENEHOD K QWANAI0HY KOHUWEHTRAUWA OAA NATH ONpeaenaesbis  ANeMEHToR
COOTEETCTREHHG, NPUBEOEHHEX B paigene 1 HACTOAWETD CTanaapTa.

He poe cepThdUUMpoBaqHble cTavgapTHeie oGpasusl (CRMs) Goink MenonbEAcBaHel ONAR KAKOOMo
ANEMEHTA, DOnee TOro WMeKTCA HECEPTUMUWPOBAHHENS IHAYEHHA WA NPMENWIHTENLHEIE JHAYSHWA B
CEpTHgRHUMDORaHHEX obpaayax (CRM), aTv saHadeHHa NoMedeHl SHAKDM a7 5.

3Hadenna,  npedcrapneHdHee 8 Tabnauax A1 - A8, nonydeds B pE3IYNETATE NPOBEOEHHA
MENOYHAPOOHEY MCNbITakkA B 2001 - 2005 rogax Ha 12 ofpasuax ctand # 5 cnalk-obpazyax ctani @ 10
nabopaTopdax B cTpan.

McnonezoeaHHee chpaiys nepedycneds B Tabnuuax A1 = A9,

ok
1 iy P 1 ™71 [ 111 Tl
" CTITI TTT0m | T T
| R o P | | l
|11 [ |
BRI a L
100 | | | ; EER I I AL | a 1
[]1 : ﬁ/’ y E a 2
n ! , o 3
| 1o 4
10— | X - EEEEE —
Rl g% I
| | | | ".-I"'ﬁ- [m] I |
1 — | ] - —
| ' ' |
| il | |
1 L I 1
'3.1'1 i3 100 1000 10 000 X
X = WMaccopan gona Sn, MerT
Y = NpeUHIHOHHOCTE, METT
1 = ayTeHTAHYHbIA — T,
2 = ayTEHTAYHLINA — Rw,
3 — ayTeHTAYHLIN - R;
4-r
3-Rw;
6 -R;
PucyHox A1 — MorapudMiHeckan 3a8Mckia0cTs MENDY MACCOBONA JONERE QNoBa W NOBTORSEMOCT Y MW
BOCNDOMAB0IH MOCTRID
16
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Tagénwuwya A.1 -Maccoean gona Sn — ayTEHTHYHBE 0Gpasubl

B MHNKKRNOTDaMAax Ha rpamm

Moertudirkanma
obpaiyos

Cepradimuym-
pOBAHHOE
IHAYEHKE

MonyuerHoe
CpegHee
IHAYEHMA

Moaropae-
MOCTE
r

BuyTpunabo-
paropHoad
BOCNPOHIB0 M-
BMOCTE
R

Bocnpowaeogw-
MO T
R

ECRM 090-1, BAS
YInepoaKMcTas CTans
(WE53-1)

A

492

1.86

3.14

26,95

ECRM 285-1, BAS

BricokonerdponasHiHa
A cTane (WGES3-2)

25

297

328

7,50

8,83

ECEM 179-2 BAS
MHucTpyseHTanEHaq
cTank (WGE53-3)

102

23,860

23,60

36,37

ECREM 188-1, IRSID
HuakonerkvposanHan
cTanke (WiEE3-4)

132

557

G.98

JEAC, JESSIMRE
HuakoneriposaHH A
Yy (WIE53-5)

24

256

1.56

.40

11,05

JK37, JKV SIMRE
BreicokonerdposaHHa
A CcTane (WGES53-6)

20

159

167

.81

10,18

MIST 361 (AlS14340)
HuakoneraposaskHan
crane (WGS3-7)

100

a7 2

473

12,33

32,85

ECEM 187-1, BAM
HiakonervpoaanHan
cTane (WGE53-8)

110

110

10,43

10,43

34,459

(GBWO1222 GBS
¥rne POOMCTAaA CTalk
| (WG53-9)

260

264

18,62

80,53

106,04

GBEW01819, SBATS
BricokoTeMRepaTyp-
HEil CMNas Ha
HUKENEROR OCHOBE
WiE53-14)

103

107

12,38

15,92

44,47

GBWO1622, SBATS
BricoKOTEMNEpaTY -
HE CINas Ha
HUKENEE0R OCHOBE
(WG53-15)

1040

1072

47,78

8737

328,81

JS5 1755, IS
HuakonervpoaasHan
cTane (WGS3-17)

5,92

2.20

5,34
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X = miaccoBan gona b, MENT;
Y = MpEUHANOHHOCTE, MEFT,

1 = ayTeHTAYHbIA = T,
2~ ayTeHTHYHEE - Ry
3 = ayTeHTHYHbLIA — R,
4 - cnaik —r;

3 —cnaiik - R,6 - cnaik = R;

T=r,
'E'-H'l'!.r
O-R;

Yk
soo0 [ T T TR - T 1. [T [ | Tl
] | |
| | o 1
| I | |- | l fa 2
100 ! P ! i 1 o 3
™ |:' . = 45
P ' | &
/_,P“-"H.i.-'r i e B
. i . 7
10 D T 1 —
| /#F#_.r"'.f ||I | g
T T {1 1
ps T | Pl il | |
N £ei5 Samunt i
::|: .-"""f',i; | | i! i
-~ 41 | .
01 " ‘J. I I| | || : I| -
E 100 1000 woeo X

Pucyror A 2— Norapudsrseckas 3aBHCHMOCTe MERLY MACCOBOA O0NEH CYPEMbl M NOBTORASMOCTED
WM BOCNDOMIEDOHMOCTEI0

Tatnwya A.Z2 -Maccopas gona Sh— ayTeHTU4HEE obpaiuw
B MWNMEMIorpammMa Ha rpasis

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-16918-1-2013

BuyTpunabo-
Ceptudiigu- | MNonydyeudoe | MoeTopRe- paTopHocan Bocnpowaso-
HﬂEI-g’HEIJHEEIuHFl DORAHHOE CpegHae MOLTE BOCNPOMIB0- AHMOCTE
PR SHAYEHWE FHAYEHMA r OMMOCTE R
Ra
ECRM 090-1, BAS 3
YINEPOQWCTaA CTaNR 9.0 10,3 0,99 1.40 652
WGEE3-1)
ECEM 205.1, BAS
Belicokonernpopansan 25 T8 1.43 1.71 383
cTans  (WG53-2)
ECREM 179-2, BAS
HHCTpyMEHTANEHSA 17.5 18,5 3,94 3,94 8,38
cTans  (WG53-3)
ECEM 185-1, IRSID
HuaxoneripopaHHan 4.8 5.15 077 0.9z 1.85
CTans (WES53-4)
JKIC, JK/SIMR
Huaso nervponaH il 1.7 1,69 0,38 0.69 0,69
gyryH  (WGES53-5)
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Owarganue mabnuye A2
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HMoeHTHdMKaL«A
ohpazyon

Cepruduyn-
pPOBEHHOE
IHAYEHWE

MonyyeHHoe
R0 HE R
IHAYEHWA

MoeToOpaa-
MOCTE
r

BuyTpunabo-
paTopHoan
BOCNPOHAB0-
SHMOCTE
R“_

Bocnpowano-
OMMOCTh
R

JEIT, JKI SIMR
BricokoneripoBaHHan
crane  [WG53-6)

20

16.9

1,67

5,91

10,18

NIST 361 (AIS14340)
HWaKoNErdpoBaHHaA
crank (WE53-7)

42

1,71

8,10

17,91

ECRM 187-1, BAM
HuakonerdpoeaHHan
cTane (WGE5 E-Bt

3,15

6,87

10,62

GBEWD1222 5BATS

YrnepogucTan cTank
(WiE53-9)

0,78

3

GBW01615, SBATS

BeicokoTeMNepaTypH

BIW CNNAR Ha

HHKBMNEBOH OCHOBE
| {(WG53-14)

204

212

18,57

42 57

85,39

GBEWO1622, SBATS
BRCOKOTEMNEpaTYRH
bl CONAE Ha

HUKEMNEB0H OCHOBR
{W(E53-15)

7.4

0,63

487

4.97

J25 175-5, 121
HuakonersposaHs-an
cTane {WGE53-17)

TaGbnwua A.3

140

204

10,00

- Maccosana gonAa Sb — cnalie - oGpasykl

43 B3

63,40

B MANNHUKRNCTEAMMAK HA TRaMm
BuyTprnabo-
CepThduuk- | Momydedqoe | MoeTopa- | partopHoas Boonpouapo-
WMoeumudhrkauna obpaiuos pOBAHHOE CpBOHER @MOCTE | BOCNPOMaBG- AMMOCTE
IHAHEHHE IHAYEHWA r ARMOCTh R
E.
ECRM 205-1, BAS
BreicokonersposaHHan 7 9.61 0,54 3.23 .02
cTane Cnaig 10 (W3E53-2)
ECEM 179-2, BAM
MHCTEYMEHTANEHAR CTANG 17.5 206 2.15 247 703
Cnahk 2b  (WGE53-3)
JEAC, JESSIMR 17
HHUaKONENApoOBaHHBEIR YyTyH +'IIEII{:'1} 1 080 53,56 204 12 204 12
| Cnaik 3b  (WGS3-5)
GEWIE2Z, SBATS
BeICOKOTEMMepaTy pHbiN
CANAE HA HHKENEBTH 7.4 8.3 0,69 1.85 465
ocHoBe Cnaix 46 (WGS53-
18)
JS3 175-5, [IS1J
HuakonervposaqHan cTans 1.7 1.85 0,14 0,67 40,749
Cnaig 5b  (WGES3-17)
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X - maccopan gona Ce, MenT;
Y — NpeUAIMOHHOCTE, METT,
1 = ayTEHTAYHBIA = T
2 = ayTeEHTHYHEE - R,
3 - ayTeHTHYHREA - B
4 = cnaiK = r;
5 —cnaiK - R,;
& — cnaiik - R
F=r
'E' I Rn-
9-R
PucyHor A3 — NMorapuMUHeckas 388MCcHMOCTE MENMIY MACCoBONR JONEH LephA W NOBTORSEMOCTLEY MW
BOCNDOWIR0INMOCTRID

Tatnuvuya A.4 -Maccopas gona Ce — cnank - obpayes
B MANMHEMIOrpaMMas Ha rpasm

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-16918-1-2013

BHyTplnabo-
. Cepruduuin- | Monydeddsie | MNoeTopa- paropHan Bocnpownaso-
HD'BHI;HMM““H PORAHH CpenHes EMOCT BOCAPOKABO- JMMOCTE
aupeaioe AHBYEHKE IHE4EHWA r AHMOCTE R

—— o R

ECREM 090-1, BAS

YIMepoaMcTasn cranke = 0,045 -

WiE53-1

ECRM 295-1, BAS

BricokoneripoBaHHaA o -
crane (WGs3-2)

ECRM 179.2, BAS

MHCcTpyMEeRTaNLHAA 7 -
crane (WG53-3)

ECREM 188-1, IRSID

HuzkonerkpoBaHHan 7

cTane (WGE53-2)

JKAC, JKISIMR

HHIKONerkpoBaHH bl =02 -
uyryH  (WG53-5)
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MaeHTdKrEaL KA
oSpauce

CepTudnum-
poBAHHOE
IHAYEHWE

MonywerHsbe
CpEgHEE
IHAYEHWA

MNoaTopa-
BMOCT
r

BuyTpuna&o-
patopHas
BOCMPOMIBD-
AWMOCTE
R'ﬁ

Bocnpowaea-
AMMOCTL
R

JEIT, JKS SIMR
Bulcokonermposaqsan
crane  {WE53-6)

1230

1130

19,83

40,87

12815

MIST 361 (AlS14340)
HuaronernpoaanHan
CcTane (WGE53-T)

40

39,52

148

2,22

2,83

ECRM 187-1. BAM
Huakonervpopanan
cTank (WGE53-8)

GEW(I 222 5BATS

¥roepoaMcTan crank
IWGE53-9)

8,3

T33

1.20

7.86

GBWO1619, SBOTS
BrlcokoTEMNEpaTypH
I4iA Chras 8a
HAKENEEOR OCHOBE
WEE-14)

a3

g4,3

56,00

56,00

61,58

GEWO1622, SBOTS
BrlcokoTemnepaTypH
LA Cias Ha

HAXENEEOA OCHOBE
IWiEs3-15)

0.38

J55 175-5, IS1)
Huagonermponaxsan
cTane (WE53-17)

TaGnuwua A_S

- Maccopas gona Ce — cnaik obpasyi

B munnucwnon

PAMMAN Ha Tpane

BuyTpunabo-
Cepteduur- | Mony4eddee | MoeTopa- paTopHan Boocnpouapo-
VinedTudrkaunA obpaiuoe poBRAHHDE O O e SMOCTE | BOCHPOMIB0- OHMOCTE
JHAYEHHE IHALEHWA r OUMOC TR R
R
ECRM 295-1, BAS "
BricoKoNariposaHHan cTanks " “I-1-E- 133 8,39 36,035 62 62
Cnabk 1b (WGE53-2)
ECEM 170-2 BAM <03
MHCTpyMEHTANEHAA CTaNk 11'1 126 0.59 2.25 8,31
Cnaik 2b (WGE53-3)
JEAC, JE/SIMR <02
HUakonernpoaaHHER 9yryH 3 D.1 s
Cnafbik 3b (WGE53-5) '
GBWO1622, SBATS
BricokOTEMNepaTyYPHBIA ?
CTNAER Ha HHKENEBoR OCHOBE + 400 AT 24,93 243 137,25
Cnaiik 4b [WGE53-15)
JBS 1755, [S1J <02
Huakonervposasian cTan. + 800 896 32.50 82,00 385,06
Cnabik b (WGE53-17)
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0.4 x| o I - -
1 10 100 1000 10000 X
X —~ maccopan gonA Po, mer |
Y = NpEUHANOHHOCTE, MK,
1 = ayTeHTHYHBIA = T,
2 — ayTeHTHHHBIM - R,
3 = ayTeHTHYHBIR = R;
4 — cnalk —r;
5 = cnaiax - R.,;
6 - cnaik - R;
T=r
B - R,
8 -R;
Pucyror A4 — NorapaE MAYECKAEA JaBBCHMOCTE MEHDY MACCOB0H JOMER CEHHUA W NOBTODAEMOCTER MK
BOCNDOWIB0IHMOCTRID

Taénwuya A.6 —Maccoeas gona Pb— ayTedTeuHbie 0Gpaiub

B MunnrErnorpamMmMar Ha rpanis

BuyTpunabo-

WMoeHTrdmkauwa obpailyos

CepTrdrum-
poOBaHHOE
SHAYEHHE

Mony4YerHse
CpEgHeE
IHAYEHHA

MosTopae-
MOCTE
r

pATORHAA
BOCMPOAIB0-

AMMOCTE
R

Boonpowaso-
AAMOCTE
R

ECRM 090-1, BAS
YIMEpoaMcTan cTank
(WG53-1)

2349

224

1.70

1.75

a7

ECRM 295-1, BAS
BrlcokonerdpoeaHHan
cTane {WG53-2)

ECRM 179-2, BAS
HH{:TFI'_I.I'MEHTEIJ'I bHaR CTaNk
(WG53-3)

1.3

1,43

0.29

(.65

0,72

ECREM 188-1, IRSID
HuzwonerMpoeaHdHan crank

(WiE53-4)

=
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Owarganue mabnuyee A5

roOcT P UCO 1691812013

MoeHTrdrukanma
obpazyos

Cepruduyn-
pPOBEHHOE
IHAYEHWE

MonyqerHse
R0 HE R
IHAYEHWA

MoeToOpaE-
MOCTE
r

BuyTprnabo-
paTopHan
BOCNPOHAB0-
SHMOCTE
R“_

Bocnpowano-
OMMOCTh
R

JEI1C, JE/SIMR
Huakonernpoaas s
HyryH (Wi553-5)

<03

AT, JKI SIMR
Bricokone THpOBaHHaA
Crane (WGE53-6)

1,28

1.30

0,12

0,36

0,63

NIST 361 (AI514340)
HuakonerdposaHnHag
orane (Wes3-7)

0,25

ECEM 187-1. BAM
HuakonerpoaaiHan
crane (WeE53-8)

0,52

013

0,57

0,37

GBWO1222 5BQTS
‘.-r‘rnc;:u:-..:lw:'raﬂ CTank
(WE53-9)

GBWO01619, SBATS
BRICOKCTEMNE DaTY PHEIA
CNAR Ha HAKenaBo#n
ocHoRe [(WGE53-14)

12

123

1,79

243

9,32

GBEWO01822 SRATS
BeICOKOTEMNEPaTY PHEIA
CNNAae Ha HUKeneBoi
ocHoBe (WE53-15)

1,52

0,62

246

2,59

JES 175-5, |S1]
HuakonerposaMHas
crane (W3E53-17)

212

0,26

0,82

1,21

TaGnuwua A.7T -

Maccoman gona

Pb - cnaik-oGp

dallbd

B KAMMAKRNOTpaM Max Ha rpanm

HMaenTrdngaua
opaauce

CepTrduum-
pOBaHHDE
IHAYEHHE

Mony4eHHbe
CREOHE R
THAYEHMA

MoeTopA-
EMOCTh

r
B

BryTpunabo-
paTopHan
BOCNDOH3R0-
BHMOCTE

R,

Bocnpowapo-
OHMOCTE
R

ECRM 295-1, BAS
Bricokone THpOBEaHHan
crane Cnafg 1b
| (WGE53-2)

?
+ 40

457

2,38

2,67

16,48

ECRM 179-2, BAM
MHCTRYMEHTANEHAR CTalNk
Craik 2b (WGE53-3)

1.3

1,55

0,42

0,42

1,36

JEI1C. JESSIMRE
HutzkoneriposaH Hisl i
qyryve Cnang 30
(WiE53-5)

+ &

s
=t

GBEWO01822, SBATS
BricokoTEMNE paTyY pHEIA
CMNAR Ha HHKeNesoin
ocHope Cnanx 4b
(WG53-15)

+ 540

ag7

2317

102,86

307,30

J55 173-5, 15U

KONErMpoBAHHANA CTANL
Fﬁr‘. b (WGS3-17)

=03
4+ 1100

1230

101.76

101,76

424,71
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X = maccopan gona Bi, merT,
¥ — NPEUAINCHHOCTE, MEFT,
1 = ayTEHTHYHEIA - T
2 = ayTeHTHYHBN - R,
3 - ayTEHTHUHBLIN - R;
4 = cnaik - r;
o — cnaik - R,
6 — cnaiik - R;
f=r
8- Ry
4-R:
Pucyhok A5 — JNorapsdMidecsan JaBMcHMOCTE MERIy Macconoi Jo0Ned BUCMyYyTa H NOBTODAEMOCTED MK
BOCMPOHIB0IAMOCTEM

Taénwuwua A 8 - Maccopas oona Bi — ayTedTiHHbse 00pasLbl
E MUANMUEMIOrpaMMa% Ha rpasm

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-16918-1-2013

BuyTpunado-
Ceptudrnun- | Monyserssie | MNMosTopse- paTogHan Bocnpowaeo-
H”?:ET :am;zzaguun poaaHHoe CoenHes MOCTE BOCADOMARG- OHMOCTE
AHAYEHWA aHayeHKa r OMMOCTL R
e —— Hﬁ
ECREM 090-1, BAS
YINepoJMcTan crank <02 = - -
WiE53-1
ECRM 295-1, BAS
BhlicokoneripopaHdHan ? - = -
| cTane  (WGS3-2)
ECREM 179-2, BAS
MiHCTpYMEHTANBHARA <03 - - -
cTans (WG53-3)
ECREM 188-1, IRSID
HuzkonerMpoeaHHanA =02 - = =
crans (WG53-4)
JEI1C, JK/SIMRE
HuakonerMpoBaHHEIA <01 - -
JyyH (WIG53-5)
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Owarganue mabnuye A8
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HMoenTidskanna
obpaiyos

CepThduum-
pOLRAMHOE
IHAHEHHA

MonyyeH e
CPEnHeE
SHEYEHHA

MoeTopAe-
MOCTL
r

BrHyTpunabo-
paTopHan
BOCTPOMIE0-
AWMOCTE
Rl

Bocnpowaeo-
OMMOCTE
R

JK37. JK! SIMR
Bricokone rHpoggaHHan
cTane (WES3-6)

0,32

0,33

0,03

0,08

NIST 361 (AIS14340)
HiakoneripoaasHan
cTanke (WeH3-7)

2,10

0,34

.65

ECREM 187-1. BAM
HuakonerdposasHan
crane (WG5S3-8)

(GEWU1222 SBOTS
¥rne POOWCTaA CTank
(WG53-3)

GBWO01619, SBATS

BricokoTeMnepaTypHBLIA
CNNAB Ha HHKeNeaond

ocHoee  (WES3-14)

4.2

4.54

1.08

0,86

GBWOe22, SBATS
BricokoTemMnepaTy pHLIA
CNNan Ha HUKenaaod
ochoBe (WGE53-15)

0.5

0,52

0,13

0.15

0,26

JS5 1753, 514
HuakonerdpoaadHan
cTane (WoS3-17)

212

0,26

.82

1,21

Tabnwua A.9

~ Maccoeraa nona Bi — cnaik-0bpasusl

B MennNMEdnorpamMiiax Ha rpanm

HMoentidkayna
obpaayos

CepTrdUum-
pOBAHHOE
AHAYEHHR

MonyYeHHbIe
Cpe R e
THAYEHIA

MoeTopA-
ERMOCTE

r

EH':.-'TI:IHJ?EIECI-
paTopHan
BOCTROMARO-
OHMOCTR

Ry

Bocnpowapo-
OHBMOCTE
R

EGHM 205-1, BAS
BbIDDHD.I'IEFHI‘JDEEHHEIF!-
ctane Cnaik 1b
(WGE53-2)

7
+ 200

237

12.40

30.20

185,65

ECRM 170-2. BAM
MHCTpyseHTANEHAR

cTanke Craiy 2b
(WiE53-3)

13.5

3,48

9,62

JEAC, JK/SIMR
HuakonervposasHER
yyryi Cnaie 3b
(WiG53-5)

* A
[
e yeir

GBWO1622, SBUTS
BricokoTeMmiepaTy pHLIA
CNNAB HA HUKeMNes o

ocHoRg Cnadk 4b
(WiE53-15)

0.5

JS5 175-5, IS1J

HuakonervposasHan
cTane Cnaie 50

WiE53-17)

=01
+ 1000

1210
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roOcT P UCO 1691812013

MNpunowede OA
(cnpapoYHOR)

CeeneHWA O COOTBETCTEMM CCLINOYHBIX MeXOYHAPOAHELIX CTAHOAPTOR
HauuoHanbHbIM cTaHaapTam Poccunckon Pegepaumi (M AeUCTBYOWKWM B 3TOM
KavyecTBe MeXrocygapcTEeHHLIM CcTaHOapTam)

TaGénwua OA. 1

OBoAHAYSHUE CObIMOYHOND CreneHi OBOIHAYEHUE ¥ HAWMEHOBAHWE

MEXOYHEPO4HOMD CTAH4APTa. | COOTBETCTEMA COOTBETCTRYICLWEND HALWOHANBHOMD

cTaHgapTa

WO 848 - 1877 MoD MocT 29169 - 91 (MCO 648 - 77)

Mocyga nabcpaTopHas cTeKNAHHAN.
MUneTki ¢ oaHol METKOR

HCO 1042 @ 1598 IoT t

MCO 5725 -1 1994 IoT MoCT P UCO 5725 - 1 - 2002
TouHoCTE  (MPABWNEHOCTE W (PELWIMOHHOCTE)
METCOOE W peayNsTaToR  Wamepedkk. YHacte 1.
CICHOBHEIE NONOKEHAA W ONPeaEreHMA

WMCO 5725 - 2 1994 IoT MoCT P WMCOS725 - 2 - 2002 TouwocTo
(OPABMNEHOCTE W NPEUHMIWOHHOCTE)  METOQOB W
CEIYNETATOR AIMEPEHWA. HacTe 2. DCHOBHOW METOD
oNpeAeneHHa NOBTOPAEMOCTH M BOCAPOMIROOHMMOCTI

_ CTAHOADTHOND METOOA MAMEDEHHK _

MCO 5725 -3 1994 IoT rnct P WCO 5725 -3 =2002 Tou4HocTw
(MPABMNEHOCTE W NPELMAWOHHOCTE)  METOGOB W
pe3yNETATOR WIMepeHni. HacTe 3. MNpoMesyTouYHEE
nokazaTend NpeuWInoHHOCTH CTAWOapTHOMD MEeToga
HIMepeHnE

MCO 142584 : 1996 IoT MoCT P UCO 14284- 2009 Ctans ¢ dyryd. OToop #
nogroToRka chpaiayos ANA onpegeneHia XMMHNSECKoro
COCTaBa

|-||'.'II-1ME"-IEHPFH - B HacToAwed Tabniue vononk3oeans: CNagyiAe YCNoBHe 0BOzHEMEHMA CTENSHA

COOTEETCTEMR CTEHAAQTOR:
— DT — MOEHT HYHBIS CTEHOSPT LI
— MO0 — mopwhruKMpOBaHHBIE CTEHGAR TR
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rocT P KCO 16918-1—2013

YK 669.14:620.2:006.354 QG 7708020,

Knioyepkte cNOBa; cTank, 4yryH, ONQEGENEHUE COOepHadiA ONoea, CYDLME!, LEPWA, CEMHLA, BHCMYTA,
FAACCCNENTPOMETDHYECKAN METOT C WHAYKTWEHD CEAIAHHGH G NNa3toR

Mopgnucano B nevate 07.04 2015, dopmar G0x54 1.
Yenoney. N 372 Tupas 31 awa. Jax. 1479

MogroToeness HA OCHOBE EHEHT‘JDHHDLT'I BEDCHHA, I'IFIEJJ.DET-HEJ'IE‘HHEHH IJHEI-FI-EEEIT"IHI{DM CTaHnapTd

DT « CTAHOARPTHHDOPR »

123955 Mockea, MpasatHed nep., 4.
wrarew . gostinfouru infoigostinfo.ru
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