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Mpeaucnosune

1 PASBPABOTAH ®deagepanbHbiM rocyaapCTBeHHbIM BHOAXKETHLIM Hay4YHbIM ydpexaeHnem «Hay4Ho-
ncenenoBaTenbCkuin MUHCTUTYT nuenosoacteay (PreHyY «HUW nuenosoacrteay)

2 BHECEH TexHu4eckum kommTeToM no ctaHgaptusauun TK 432 «MyenosBoacteo»

3 YTBEPXXOEH M BBEJEH B JEVCTBUWE Mpukasom deaepansHOro areHTcTBa no TeXHUYECKOMY
perynupoBaHuto n metTponorumn ot 9 oktsabpa 2015 r. Ne 1526-ct

4 BBEJJEH BMNEPBbIE

lNpasuna npumeHeHuss Hacmosaweeo cmaHdapma ycmaHoeneHol 8 TOCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 UBMEHEHUSX K HacmosauieMy cmaH0apmy rybnukyemcs 6 exxe200HOM (10 COCMOSHUIO Ha
1 aHBaps mekKyuje2o 200a) UHpOPMayUOHHOM yKka3amerie «HayuoHarnbHble cmaHdapmbly, a oguyuanbHbill
meKcm U3MEHEeHUll U rornpasok — 8 EXEeMECAYHOM UHPOPMaUUOHHOM yKadamerne «HayuoHanbHble
cmaHOapmbi». B cnyyae nepecmompa  (3aMeHbl)  Unu OMMEHbl  Hacmosuwez2o cmaHdapma
coomeemcmeyiouiee ysedomrneHue 6y0em onybriukosaHO 6 bnuxaliuem 6biyCKe eXemMeCsa4YHo20
UHGhOpMaUUOHHO20 yKadamensa «HayuoHanebHble cmaHOapmbly. Coomeemcemeyiowjas UHgpopmayus,
yeedomreHue u mekcmbl pamewjaromes makxe 8 UHGhopMayUoHHOU cucmeme obuweao rosib308aHuss — Ha
ocuyuansHom catime ®edepanbHO20 azeHmemea o MexXHU4YeCKoOMy pe2ynuposaHuio u Memporso2uu 8
cemu ViHmepHem (www.gost.ru)
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HAUWOHANBbHBIA CTAHOAPT POCCUNCKON GEAEPALUUMN

NMPOAYKTbI MNYENOBOACTBA

ATOMHO—-a6COpPOLMOHHLIN MeToa onpeaeneHna
TOKCUYHbIX 35IEMEHTOB

Bee products.
Atomic absorption method for the determination of toxic elements

Hara BBegeHusa — 2017—01—01

1 O6nactb npuMeHeHusA

HacToswwii ctangapt pacnpocTpaHsieTcsl Ha MpOAYKTbl MYENOBOACTBA M YCTaHaBMMBaET aTOMHO-
abcopbUMOHHBIM MeToA onpeAeneHusl MaccoBOW AONMM CBMHUA UM KagMus B AuanasoHax W3MEpPEHWN,
npuBeAeHHbIX B Tabnuue 3.

2 HopmaTtuBHbIE CCbISIKU

B HacToswWeM cTaHaapTe UCMONb30BaHbl HOPMATUBHbBIE CCINIKU HA CrieayloLlime CTaH4apThl:

FOCT 12.1.004—91 Cucrema craHgaptoB 6esonacHoctu Tpyaa. MNMoxapHasa 6esonacHocTb. Obwme
TpeboBaHus

FOCT 12.1.005—88 Cucrema ctaHaaptoB 6e3onacHoctu Tpyaa. ObLumne CaHUTapPHO-TUTMEHUYECKNE
TpeboBaHuA K BO3ayxy paboyeii 30Hbl

FOCT 12.1.007—76 Cucrema craHgapToB GesonacHocTu Tpyaa. BpeaHble BewectBa. Knaccudm-
Kauusi n obme TpeboBaHus 6€30MacHOCTH

FOCT 12.4.009—83 Cucrema craHgaptoB Ge3onacHOCTM Tpyaa. NoxapHaa TexHuUKa AnS 3awmTbl
06bekToB. OCHOBHbIE BUALI. PasmelleHnne u obcnyxuBaHue

FOCT 12.4.021—75 Cucrema ctaHaaptoB 6e3onacHocTu Tpyaa. CUcTembl BEHTUNSILMOHHbIE. ObLumne
TpeboBaHusa

FOCT 61—75 PeaktuBbl. Kucnota ykcycHas. TexHUu4eckmue ycroBus

MOCT 1770—74 (MCO 1042—83, NCO 4788—80) Mocyaa mepHas nabopartopHasa creknsiHHas. Liu-
NMHAPDLI, MEH3YPKK, KONBbI, Npobupknu. OBLuMe TEXHUYECKUE YCIOBUA

FOCT 5457—75 AueTuneH pacTBOPEHHbIN U ra3000pa3Hblii TEXHMYECKUIA. TeXHUYEeCcKue ycrnoBus

FOCT 6709—72 Boga auctunnupoBaHHas. TexHn4eckue ycriopus

FOCT 9147—80 Mocyana n o6opyaosaHue nabopartopHble hapdopoBble. TEXHUYECKUE YCITOBUSA

FOCT 9293—74 A30T ra3oo6pasHbiit U Xuakuin. TeXHUYECKUe yCrnoBus

FOCT 10929—76 PeaktuBbl. Bogopoaa nepokcug. TexHuyeckue ycrnoBus

FOCT 11125—84 Kucnota asoTHas 0Ccob0W YNCTOTbI. TEXHMUECKME YCIOBUS

FOCT 12871—93 AcbecT Xpu3oTunoBbIin — Xpu3oTuin. OBLLUME TEXHUYECKME YCIOBUSI

FOCT 14261—77 Kucnota congHasa ocobom YNCTOTbI. TEXHUYECKUE YCrOBUS

FOCT 14262—78 Kucnota cepHas 0Cob0i YNCTOTbI. TEXHMYECKMe yCnoBusi

FOCT 14919—83 3nekTponnuTbl, dNEKTPONMUTKM W XapouHble anekTpowkadbl ObiToBble. ObLMe
TEXHUYECKME YCNOBUSA

FOCT UCO/M3K 17025—2009 O6wume TpeboBaHUA K KOMMETEHTHOCTM UCMbITATENbHbIX U Kanuod-
POBOYHbIX NnabopaTtopui

FOCT 17433—80 lNpomblineHHas uncrora. Cxatbivi Bo3ayx. Knacchl 3arpsa3HEHHOCTH

FOCT 19908—90 Turnu, yailum, ctakaHbl, KONObl, BOPOHKW, NPOBUPKU U HAKOHEUYHUKU U3 NPO3PAaYHOro
KBapLeBoro crekna. ObLme TEXHNYECKNE YCNOBUS

FOCT 21179—2000 Bock nyenuHbiin. TexHuyeckue ycnosusi

FOCT 21204—97 lNopenku razoBble NPOMbILLNIEHHbIE. O6LIMe TeXHUYeckue TpeboBaHna

FOCT 25336—82 MNMocyaa n obopynoBaHne nabopatopHble CTEKNSAHHbIE. TUMNbl, OCHOBHbIE NapameT-
pbl U pa3Mepsbl

FOCT 25629—2014 N4yenoBoACTBO. TEPMUHBI M ONPEAENEHUS

FOCT 28886—90 Mpononuc. TexHn4eckne ycnosus

FOCT 28887—90 lMbinbLa uBeToYHAsA (06HOXKA). TeXHUYECKNE YyCrnoBuUs

FOCT 28888—90 Mo0n04k0 MaTOYHOE NYenUHoe. TeXHUYECKMe yCrnoBus

M3paHue ocpnumnanbHoe
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FOCT 29169—91 Nocyaa nabopartopHas cTeknsaHHas. [MuneTku ¢ 0AHON OTMETKOW

FOCT 31776—2012 MNepra. TexHu4yeckue ycnoBusi

FOCT P 12.1.019—2009 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. dnektpobe3onacHocTb. O6wme
TpeboBaHMA 1 HOMEHKNaTypa BUAOB 3aLUTb

FOCT P UCO 5725-1—2002 To4HOCTb (NPaBUMBLHOCTb W MNPELM3UOHHOCTL) METOAOB U pEe3yrnbTaToB
usmepeHuit. Yactb 1. OCHOBHbIE NONOXEHUA N ONpeaerneHns

FOCT P 52097—2003 MpoaykTbl n4yenosoacTea. MuHepanusauusa npo6 aAns onpeaeneHns TOKCUY-
HbIX 3/IEMEHTOB

FOCT P 52501—2005 (MCO 3698:1987) Boaa ansa nabopatopHoro aHanu3a. TexHu4eckue ycrnoBus

FOCT P 53228—2008 NocynapcrBeHHasn cucrema obecneveHus eaquHCTBa uaMepeHuii. Becobl HeaBTo-
maTuyeckoro gencreus. Yacte 1. Metponoruueckue u TexHmueckne Tpebosanus. Ucnoiranus -

FOCT P 54644—2011 Mepa HaTypanbHbli. TexHU4eckue ycnosus

MpumeyaHwun e — lNpn NoNb3OBaHUN HACTOALMM CTaHAapToM LenecoobpasHo NpoBepuUTb AeiicTBue
CCbINOYHLIX CTAHAapPTOB B MHOPMALMOHHON cucTeMe obLLero nonb3oBaHUA — Ha oduLmansHoM caiite deaepansHoro
areHTCTBa NO TEXHUYECKOMY perynupoBaHUo U METPONOrMn B CETU VlHTepHeT unu no exerogHomy I/IH(bOpMaL[,MOHHOMy
yKasaTeno «HameHaanue CTaHaapTbI», KOTOprI7| Ony6J'II/|KOBaH no COCTOsIHMIO Ha 1 AHBapA TeKyllero roga, n no
BbIMyCKaM eXeMeCAYHOro MHPOPMaLUOHHOro ykasaTensa «HauvoHanbHble cTaHfapThi» 3a TeKyLui rog. Ecnu sameHeH
CCbINTOYHLIVA CTaHAapT, Ha KOTOpPLIN AaHa HeAaTUpoBaHHasA CChifika, TO peKOMeHAYyeTCs UCMOoNb3oBaTh AEWCTBYIOLLYIO
BEPCU0 3TOro CTaHhapTa C y4eTOM BCEX BHECEHHbLIX B JaHHyl BepcCulo U3MeHeHulh. Ecnn 3aMeHeH CCbINOYHLINA
CTaHAapT, Ha KOTOprVI AaHa AaTupoBaHHaA CCblJika, TO peKOMeHAYeTCA WUCMNOoSib30BaTb BEPCUKO 3TOI0 CTaHhapTa C
yKasaHHbIM Bbille FOAOM yTBepXAeHUs (NpuHATUS). Ecnu nocne yTBepXAEHUS HacTOALLEro craHgapTa B CChITOYHbIIA
CTaHAapT, Ha KOTOprI7I AaHa AaTupoBaHHasA CCblflka, BHECEHO U3MEHEeHUe, 3aTparmBarollee MnosioXKeHne, Ha KoTopoe
AaHa CCblfika, TO 3TO MNOoNoXeHue pekoMeHAYeTCA MNPUMEHATb 6e3 ydvyeTa AaHHOro U3MeHeHUA. Ecnn cchinoYHbIi
CTaHAapT OTMEHeH Bes 3aMeHbl, TO NOoJIoXeHUe, B KOTOPOM AaHa CChiflIka Ha Hero, pekoMeHayeTcA NpUMEeHATb B YacTu,
He 3aTparuBaroLLeil 3Ty CChIrKy.

3 TepMuHbI 1 onpegeneHus
B HacTosILEeM cTanaapTe npuMeHeHbl Tepmubbl no FTOCT 25629—2014, FTOCT P UCO 5725-1.

4 TpeboBaHuAa 6e3onacHOCTU NpoBeAeHUn paboT

4.1 Mpu pabote B naboparopun Heobxoaumo cobnioaaTb BCe npaBuna TEXHUKU 6e30nacHOCTU U
NPOU3BOACTBEHHON caHMTapuUu: noxxapHow 6ezonacHoctn — no FOCT 12.1.004, anekTpo6e3onacHoCcTu npu
pabote ¢ anektpoycraHoBkamu — no FOCT P 12.1.019, npu pabote ¢ XUMUYECKUMU peakTUBaMu — Mo
FOCT 12.1.007, umeTb cpeacTtBa noxapotywenna — no FOCT 12.4.009.

4.2 ToMelleHue, B KOTOPOM NPOBOAUTCS BbINOMHEHUE UCMBLITAHUI, AOSPKHO COOTBETCTBOBATbH CaHM-
TapHbIM NpaBunaM NpPoOeKkTUpPoBaHUs 0BOpyAOBaHUA, dKCnayaTauum M CoaepXaHusi NPOM3BOACTBEHHbIX U
nabopaTopHbIX NOMELLEHUI, NpeAHa3HaYeHHbIX ANs NpoBeaeHus paboT ¢ BelecTeamm 1-ro U 2-ro Knaccos
OMAacHOCTU, OPraHUYECKUMU PaCTBOPUTENAMU AOIHKHO ObiTb CHAGXEHO BEHTMNSIUUOHHON CUCTEMOW NO
FOCT 12.4.021. Yucrota BOo3ayxa B pabo4en 30He A0SmKHA CooTBeTCTBOBaTL TpeboBaHuam NOCT 12.1.005

5 YcnoBus npoBeaeHUs U3SMepeHuin
Mpu BbINONHEHUM U3MEPEHUI cneayeT cobniogaTh cneayowme yCnoBus:

- TEMMEPATYPA OKPYKAIOLLETO BOZAYXA ... cee nueeeerrieeerrveeeeneesveveseeseenesmeseaseseasesssnenes ot 17 °C po 27 °C;
- OTHOCUTENbHAs BRAXHOCTb BO3yXa NPU TeMNepaType 25 °C......ccccocuveeeeeeeeeeeeeeeee. He Gonee 70 %;
- aTMOCHEPHOE AABIIEHUE ....ueivtvvnvenae et et eeeeeireeeeeeeereeeeeeeeeeaeens 97,1-101,1 klMa (730-760 MM pT.CT.).
6 OT60p Npob

6.1 OT60p Npobbl Meaa HaTypanbHOro no NOCT P 54644.

6.2 O160p NPoBbI NbINbULI LBETOYHOM (0O6HOXKM) No MOCT 28887.
6.3 OT6op npo6 nepru no FOCT 31776.

6.4 OT60p Npo6LI npononuca no FOCT 28886.

6.5 OT6op Npobbl MONOYKa MaTOYHOIO nN4enuHoro no FOCT 28888.
6.6 OT6op npobbl Bocka no MOCT 21179.

7 CywHOCTbL MeTOAA

MeToa 3aknio4yaeTca B U3MEPEHMM CTENMEHU MOrMnoLweHusa CBOOOAHLIMU aToMaMu WUCCNeayemblX
NPOAYKTOB MYENIOBOACTBA W3NYYEHUA B yNbTpadUONeToBOM AuanasoHe. [ns noarotoBkM NPOAYKTOB
NYENoBOACTBA K U3MEPEHMWIO UCMONb3YIOT METOAbI NPSAMOrO PaCTBOPEHMUS, CYXOW UMM MOKPOW MUHepanu-
3aLum, KUCNOTHOM IKCTpaKLUUU.

8 CpepacTBa namepeHuin, BCrioMoraresibHble YCTPOMCTBA, MaTepuarbl U peakTuBbI

ATOMHO0-abCOpPOLMOHHLIN CNEeKTPOdOTOMETP, CO CNEeKTpanbHbiM Auana3oHoMm 185—760 HM, ykomn-
NEeKTOBaHHbIA NMMaMEHHLIM aTOMW3aTOPOM U NporpaMMHbIM obecneyeHuemM. B komnnekt npubopa AOMKHbI
2
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BXOAWUTb UCTOYHUKN PE3OHAHCHOIO U3NYyYEHUS KAAMMWA U CBUHLA (Nammbl C NONbIM KaToA0M, 6€e39neTpoaHble
paspsaHble namnbl UNKU APYrue PaBHOLLEHHbLIE UCTOYHUKK).

Becbl HeaBTOMaTuyeckoro gevcteust no FOCT P 53228 c¢ npeaenamu gonyckaemoun abGCOMOTHOM
NOrpeLHoCT! O4HOKpaTHOro B3gelumsaHna £0,001 r.

[ocypapCTBEHHbIE CTaHAapTHbIE 06§)a3ubl (CO) cBMHUA M KagMusl C aTTeCTOBaHHLIM 3HAYE€HMEM
MaccoBoi koHUeHTpauun 1,0 unm 0,1 Mr/cM™ U OTHOCUTENBHOM NOTPELLIHOCTbLIO aTTECTOBAHHOMO 3Ha4YeHnsa 1 %.

OnekTponeyb CONPOTUBNEHUA KamepHasa nabopaTopHas, obecneunsaloLan nogaepxaHue 3afaHHoro
TemnepartypHoro pexuma ot 150 °C go 600 °C npu OTKNOHEHMAX OT HOMMHANLHOTO 3HAYEHUs, He
npesbiLLaoLmx + 25 °C.

Lkad cywmnbHbI nabopaTopHblli, obecneynBalOWLmMii NoaaepkaHue 3afaHHOro TeMmnepaTypHoOro
pexuma oT 40 °C go 150 °C, npu OTKMNOHEHUSIX TEMMNEPATypbl OT HOMMHAMNLHOMO 3HAYEHUSl, HE MPEBbI-
wawowmx + 5 °C.

KomMmnpeccop BO3AYyLUHbIA NPOU3BOAUTENBLHOCTLIO HE MeHee 150 n/MUH unu cxartbiii Bo3ayx B 6anno-
Hax no OCT 17433.

OnexTponnutka 6eitoBasi no FTOCT 14919 nnu ropenka rasoeasi no FOCT 21204.

Bans BogsHas ¢ pabouum ananasoHom Temnepatyp ot 5 °C go 100 °C.

MeLuanka MarHuTHas ¢ AMana3oHoM 4acToThl BpaLLeHust sikops 200—-2000 o6/mMuH.

LLMnupl TUrenbHble METaNMUMYECKUE C 3aLLMTHBIM MOKPLITUEM M HApe3kamu Ha paboyen 4acTu CTBOPOK.

Yawm mnu Turnu Keapuesble BMecTuMocTbio 50, 100, 250 cm® no FOCT 19908 unu yaLukm (Tvrnu)
dapcpoposblie Ne 2-4 no FTOCT 9147.

Konbbl Kvenbgana 2-50-29, 2-100-29, 2—-250-29 TCX no MOCT 25336 unu konbbl NNOCKOAOHHLIE
M-2-250-34 TCX no MOCT 25336.

KonBbl MepHble 2—25-2, 2-50-2, 2-100-2 n 2-1000-2 no MOCT 1770.

Kon6bl KH—2—-1000-29 TCX unu KH-2-1000-34 TCX no MOCT 25336.

Konbbl KH—1-250-29/32 TCX unu M-1-250-29/32 TC no FOCT 25336.

Munetkn 2-1-2-1 unu 1-1-2-1, 2-1-2-2— nunmn 1-1-2-2, 1-1-2-5n 1—2—-2—-10 no NOCT 29169.

CrakaHbl H-1-100 unu H-1-150 no MOCT 25336.

Bopoxku nabopatopHeie no FOCT 25336.

LLlapuku CTeknsAHHbIE, MCNonb3yemble Ansa obecneyeHus paBHOMEPHOCTU kuneHus no FOCT 25336.

Manoyku creknsaHHble no FTOCT 25336.

Acbect no FOCT 12871.

Boaa guctunnuposaHHasa no FOCT 6709.

Boaa 2 crenenu unctotbl (buguctunnuposaHHas) no FOCT P 52501.

AuetuneH pactBopeHHbint no NOCT 5457.

AproH razoo6pasHbiii no FOCT 9293.

Kucnota cepHasa no FOCT 14262, o. C. u.

Kucnorta azotHasi no FTOCT 11125, 0. c. u.

Kucnorta consiHast no NOCT 14261, o. c. u.

Kucnota ykcycHasa no NOCT 61, x. u.

dunbTpbl 06€3305E€HHbIE ANAMETPOM 7 uUnu 9 cMm.

Mepekucs Bogopoaa (neprugpons) no FOCT 10929.

9 MNogroroBka K NpoBeAEHUIO U3MEPEHUN

9.1 NMogroroBka nocyAbl

HoByio unu cunbHo3arpsi3HeHHylo nabopartopHyio nocyay (konbbl, MUNETKW, YaLLKKN UKW TUIAK) NOcne
06bIYHON MOVKM B pacTBope Moboro MoLEro cpeacTsa, NPoOMbIBalOT BOAONPOBOAHON NUTLEBOW BOAON U
0nonackuBaloT AMCTUINNIMPOBAHHOW BOAOI. HenocpeacTBEHHO nepes MCMONb30BaHWEM NOCYAY AOMOJSIHM-
TenbHO 06pabaTbiBalOT ropsiuMM pacTBOPOM a30THOM kucnotbl (1:1 no o6bemy), 3aTeM ONOMACKMBAIOT
AUCTUNNMPOBAHHOW BOAOW, 00pabaTbiBalOT ropsiMMM pacTBOPOM CONSAHON KUCNOThl (1:1 No o6bemy), 3atem
ononackubalotr 3—4 pasa AUCTUINIMPOBAHHON BOAOM, 3aTeM 1—2 pasa GuAWCTUNNUPOBAHHOW BOAOW W
cywar. O6paboTKy ropsuMm pacTBOPOM KUCIOTbl MPOBOASIT CrieAylowmum o6paszoM: nocyay nomeLwjaoT B
TEPMOCTONKMIA XUMUYECKUIA CTaKaH, 3anuBaloT pacTBOPOM KUCIOTbl, HArpeBaloT A0 KUNEHUA U OTKIOYaIoT
noaorpes. Bbiaep>kUBAIOT 40 MOMHOMO OXMAXAEHUSI U NPOMBIBAIOT, KaK YKa3aHO Bbie. Bmecto 06paboTku
nocyabl OAHUM M3 PaACTBOPOB KMCIOT AOMYCKAETCS BbIAEPKUBATHL YalUWM WUNKU TUIMU B paCcTBOPE YKCYCHOM
KMCMOTbI Ha Kunsawen BoasHoW OaHe B TeveHue 1 4. lNMocne MbITbAA Nocyay HEOOXOAUMO BbICYLUUTHL B
CYLLUMIBbHOM LKady.

9.2 MpurotoBneHue rpagyMpoBOYHbLIX PaCTBOPOB

PacTBopbl 3NMEMEHTOB, UCMONb3yEMbIE AN MNOCTPOEHUS rPaJlyupOBOYHOM 3aBUCMMOCTH (rpagyupo-
BOYHbIE PACTBOPbLI), TOTOBAT NOCNeAoBaTeNbHbIM pasbaBneHneM rocyapcTBeHHbIX CTaHAAPTHBIX 06pa3sLoB

3



FOCT P 56634—2015

(I'CO). OonyckaeTcs NnpuMeHeHWe pacTBOPOB C YCTAHOBSIEHHOW MACCOBOM KOHLIEHTpaUWEn SNEeMEHTOB Ha
a30THOKMUCIION UNKU CONSIHOKUCAONW OCHOBE, C MacCOBOW A0ONeN KUCNOTbl He MeHee 1 %. [na kaxagoro ane-
MEHTA rOTOBAIT HE MEHee TpeX rPagyMpPoOBOYHbLIX PACTBOPOB.

Jna cBuHUA roTOBAT rpaayMpoBOYHbIE PacTBOpPbl C KOHUEeHTpauuamu: 2,50; 5,00 u 10,00 mr/cm®, a
ans kagmusi — 0,25; 0,50 u 1,0 mr/em’. FpagynpoBOYHblE PacTBOPblI TOKCUMYHLIX 3fIEMEHTOB XPaHAT He
bonee mecsua.

9.3 OT60p HaBeCOK NPOAYKTOB NYENIOBOACTBA

M3 obbeauHeHHoM nNpobbl ANs NpoBeAeHUS UCNbiTaHMs OTOMpaloT ABe Npobbl AN NPOBEAEHUs aHa-
nuM3a B yCrioBUsiX MOBTOPAEMOCTU. Maccy aHanu3aupyembix npob nNpoaykToOB MYenoBoACTBa, BbIOMPAIOT Mo
Tabnuue 1.

Ta6nuya 1 — PekoMeHgyemas Macca aHanu3upyembix Npo6 NpoAyKTOB NMYENOBOACTBA ANS OnpejenieHUsl MaccoBoiA
ZOMN CBUHLA W KagMus

Macca aHanusupyembix Npo6 NpoAyKTOB NMYENOBOACTBA, I
MpoaykThbl NYenoBoacTBa

Pb Cd
Meg 1,0 1,0
MbinbLeBas 06HOXKa 0,5 1,0
Mepra 0,5 1,0
MaTo4yHoe Mono4ko 0,5 1,0
Mpononuc 1,0 1,0
Bock 35,0 35,0

9.4 MNoaroTroBKa UCNbITYeMbIX PACTBOPOB NPOAYKTOB MYENOBOACTBA

OsoneHne NPOBOAUTCA CYXUM WIM MOKPbIM CMOCOGOM M MOXET MPUMEHSATLCH ANst BCEX NPOAYKTOB
MYEenoBOACTBA, KpOMe BOCKa. Cnoco6 Cyxoro 030mneHust u3-3a G0rbLIOW BEPOSITHOCTU NMOTEPU COEAUHEHUN
aneMeHTa npyu NoArotoBkM npob Ans aHanM3a OrpaHUYEHHO MPUMEHUM ANs onpeaeneHus kagmus. Mpu
MOKPOM O30MEHUU BEPOSATHOCTbL NOTEPU COEAUHEHWIH KaamMua B NpoBax CHMKAETCA, OAHAKO YBENUUMBAETCA
3HAYEHUe XONOCTOro OnbITa.

MpsiMoe pacTBOPEHWE NPUMEHSAIOT ANa Meaa.

KucnoTHas sKkcTpakuua NPUMEHAETCA ANA ONpeaeneHna CoaepKaHNa CBUHLIA U KaAMUA B BOCKE.

MeToabl NoAroToBkU NPO6 NPOAYKTOB NYENOBOACTBA NpuBeAEHb! B Tabnuue 2.

Ta6nuya 2 — MeToabl NOAroTOBKM NPo6 NpoayKTOB NYENOBOACTBA AN ONpeAerneHUs MaccoBol AOMNM CBUHLA U
Kagmus

MpoAykTLl NYenoBoAcTBa Pb Cd

Men MpsiMoe pacTBopeHue

MbinbLeBasi oGHOXKa

MNepra Mokpoe o3oneHue

MaTouHoe Moro4ko

Mpononuc Cyxoe o3oneHue

Bock KucnoTtHas skcTpakums

9.4.1 MpurotoBnexue 0, 1 % pactBOpa HN03

B mepHyio konby Ha 1 ,qm BHOCAT 1,2 cM° KOHUEHTPUPOBAHHON a30THOW kucnotbl No FOCT 11125 u
JOBOASAT 10 METKM OMAUCTMNNMPOBAHHOW BOAON. CPOK XpaHEHUA pacTBOPA HE OrPaHUYEH.

9.4.2 Cyxoe 03051€HMEe U KUCNOTHAaA IKCTPAKLUA

Cyxoe 030neHue Npononuca u Apyrux NpoaykToB nuyenosoactea ocywecrensior no FOCT P 52097
(NYHKT 5), KNCNOTHYIO 9KCTPaKUMIo Bocka ocyectBnatoT no FOCT P 52097 (nyHKT 6).

nyylo 3ony pacteopsatoT 0,1 % HNO;, ounbTpyloT U KONMMYECTBEHHO NEPEHOCAT B MEPHYIO KOnby Ha
50 cm°. B cnyqae Nnoxoro pacTeopeHus 305bl aHanusupyemoro npoaykra B 0,1 % HNO;, ee pacTBopsI0T B
Turne 1-3 cM> KOHLEHTpUpoBaHHOW HNOs, mpu HarpeBaHun. PacTBop BbiNapuBaloT 40 BRAXHBIX coneu
Ocapok pacteopsiioT B 0,1 % HNO;, (punbTpyloT ¥ KONUYECTBEHHO NEPEHOCAT B MEPHYIO Konby Ha 50 om’.

9.4.3 Mokpoe o3onenue

Ananusupyemble npo6bl NPoAyKTa N4YenoBoACTBa NOMELLAOT B nnocxo,qOHHylo konGy u 3anusaioT
KOHUeHTpupoBaHHoW HNO;, B cooTHOWEeHun: Ha 1 r npoaykta — 15 oM® KMCTIOTHI. AHanusupyemble npobbl
4
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BbIAEPXMBAIOT HEe MeHee 15 MuH. [lanee ynapuBaloT Ha nnuTke A0 o6u4ero o6bema 5 cM°. CHumaloT ¢
NAMTKW M OXNAKAAIOT A0 KOMHATHOI TemMnepaTypsl. [lo6asnstor 10 cm® KOHUEHTPUPOBAHHOW HNO3 M CHOBA
ynapusaioT ao 5 cv’. B OXNnaXKaeHHble A0 KOMHATHOW TeMmnepaTtypbl KOnbGbl BHOCAT 2 oM’ KOHUEHTPpMU-
poBaHHOW HNO; 1 1 oM’ H,O, n HarpeBaloT pacTBOp Ha NAUTKE B TEYEHUE 10 15 MuUH. CHUMAIOT C NAUTKN U
oXnakgatoT 40 KOMHATHOW TemnepaTtypbl. 3aTem B KOonbbl npunueaiot 1 om® KOHUeHTpupoBaHHoW HNO; u
0,4 cm® H,O,, cHoBa HarpeBaloT B Te4E€HMWEe 5 MUH U OXTNaXAAIOT A0 KOMHATHOW TEMNEPaTypbl.

Mony4eHHbI pacTBOp ynapueaioT Ao BJ'Ia)KHbIX conen u pacteopsot 0,1 % HNO;, punbTpyloT u
KONMMYECTBEHHO NEPEHOCAT B MEPHbIE KONObI Ha 50 om’.

9.4.4 Mpsamoe pacTrBopeHue

AHanusupyemsie npobbl MeA NOMELLAIOT B MITOCKOAOHHbBIE KONObI MNK CTaKaHbl U pacTBopsioT B 30 oM’
0,1 % HNOs;, npy nepeMmeluMBaHun B TeYeEHUe, He MeHee 30 MMH HA MarHMTHoW mewanke. Mony4eHHble
pacTBOpbl PUNLTPYIOT B MEPHBIE KONObI Ha 50 cM® 1 10BOASAT A0 MeTkn 0,1 % HNO;

9.5 MpurotoBneHue xonocTom NpoodbI

[na KOHTPONA YMCTOTHI UCMONb3yEMbIX PEAKTMBOB FOTOBSAT XONOCTYI0 NpoBy B COOTBETCTBMU C 9.4
6e3 pobGaBneHust NPOAYKTOB NYENOBOACTRA.

10 NMpoBeaeHne NsmepeHnn

MoarotoBky npubopa Kk paboTe OCYLWECTBRAIOT N0 Mnpunaraembim K npubopy TeXHU4YEeCKUm
MHCTPYKLUAM.

Ona onpeaeneHus mMacCcoBOW AOMM TOKCUMYHLIX 3MEMEHTOB BbIOUPAIOT Haubonee 4yBCTBUTENbHbLIE
TNIMHUK MOTMOLUEHUSA INIEMEHTOB CO CreayloLyMn ANMHaMKU BOSH: ANS cBuHUA — 217,0 unu 283,3 HM, anAa
kaamMms — 228,8 HM. BbiGOp nuHMM nornoweHuss Ansi CBUHLA 3aBUCUT OT TEXHUYECKUX XApPaKTepUCTUK
CnekTpoPoTOMETPA U UCTOYHMKA M3Ny4eHUs (namnbl) M NPOBOAUTCA ANA AAHHOrO npubopa u namnbl No
KpUTeputo HambonbLIEro COOTHOLLEHMS CUTHAS/LUYM U NO MeHbLUEeMY Apend)y HYNneBon NUHUN.

10.1 MapamMeTpbl NnpoBeAeHUA U3MEPEHUIA

MocTpoeHue rpagyupoBOYHON 3aBUCMMOCTU U MPOBEAEHUE U3MEPEHUI MAacCOBOM AONU TOKCUYHBIX
3NEeMEeHTOB B NPOAYKTaX MYENOBOACTBA NPOBOAAT B OUHAKOBBLIX YCNOBUAX, BLIGOP KOTOPLIX OCYLLECTBAAIOT
no MeToAuKe U3MEepPEHUii, NpunaraemMoii K akcnnyaTupyemomy npuoopy.

10.2 U3mepeHue pacTBopoB

MepBOHa4anbHO pacnbIfAKT B NIaMEHHOM atomusaTope Hynesou pacteop (pactsop 0,1 % HNOs),
3aTeM B Mopsiike BO3PaCTaHMsi KOHUEHTpauui — rpaguMpoBOvHble pacTBopbl. llocne rpagyupoBOYHbIX
pPacTBOPOB OCYLLECTBISIIOT NPOMbIBaAHUE CUCTEMbI PACNLINEHUS U TOPENku BMANCTUNNMPOBAHHONW BOAOW UK
pacteopoMm 0,1 % HNO; o Bo3BpalueHusi curHana Gnuskum Kk Hymio. 3atem uamepsiior abcopbuuio
Hebonbworo uucna (5-7) XOnoCTbiX U UCMLITYEMbIX PacTBOPOB, MPOMbLIBAs MOCAE KaXAOr0 M3MepeHus
CUCTEMbI pacnbifeHuss U ropenku GuancTtunnuposaHHon sogon unu pacteopom 0,1 % HNO;. [Janee
NPOBOAAT NOBTOPHOE U3MepeHue abcopbummu KOHTPONbHOro pacrteopa. Ecnu npu atom He Habnioaaercs
apeiicha HyneBOW NUHUM M U3MeHeHue abcopbuuu NPOAOIHKAIT u3MepeHuss abcopbuun UCTbITYEeMbIX
pacTBOPOB NMPOAYKTOB NYENOBOACTBA, NEPUOANYECKU NOBTOPAS KOHTPONb Apenda Hyns.

Ecnu B npouecce usmepeHuii OTMEYaeTca CMEeLUEHWEe HYNEBOW INUHUKM UMW U3MEHEHWE YyBCTBU-
TENbHOCTU, KAXAYI0O Manyio Cepuio UCTbITYEMbIX PacTBOPOB W3MEpPSIIOT ABaXAbl B NPAMOM U O0OpaTHOM
nopsiike noOCnefoBaTenbLHOCTU, HAYMHAS U 3aKaHYMBAs NOMHON rpagyupoBkoi. Ecnu cMeleHne HyneBowm
SNIMHUU HE KOPPEKTUPYETCH aBTOMaTUYECKUMMU YCTPOWCTBAMWU, OHO [OSDKHO YYMTbIBAaTbCA NMYTEM BBEAEHUS
nonpaBoK K CUTHaNam MornoweHnsi craHaapToB U Npo6. [Opend Hynst BHYTPU KaXKAO0W Marnoi cepum cuMTaloT
NNHENHBIM.

10.3 Pas6aBneHue pacTBOpoB

Ecnu MaccoBas 01151 TOKCUYHbLIX 9NIEMEHTOB B UCNbITYEMOM PacTBOPE NPU U3MEPEHUsIX OKa3blBaeTcA
BblLUE MaKCUMaNbHON MAaCCOBOM KOHLIEHTPALMKM rpagynpoBOYHOrO pacTeBopa, TO NpoBoauTCA pasbasneHue
UCNbITYEMOro pacTBopa HyneBbIM cTaHaapToM — pacteopom 0,1 % HNO; (OHOBbLIM pacTBOPOM).

KoacbcuumeHt pasbasneHus BbIOMpaloT Takum obBpa3om, 4ToObl MaccoBasi Aons OnpefensieMoro
aneMeHTa B UCMbITYEMOM pAacTBOPE HAxoAunachb B CepeanHe AuanasoHa MacCOBbIX KOHLIEHTpauuii rpa-
JYMPOBOYHbIX PACTBOPOB.

KoadhpuumeHnt pasbasneHus BeIMMCNSIOT N0 hopmyne:

Y
K==, )
Y 1
rae Yy — o6bem pacreopa 0,1 % HNOs, B3aTbIN ANns pasbasneHus, oM’

Y, — o6bem pa3baBneHHOro pacrsopa, om’.
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11 O6paboTka u npeacTaBneHne pe3yribTaToB U3MEePeHUn

11.1 O6paboTka pe3ynbTaToB U3MepPeHUn

Maccosyto gonto anemeHta B npobe Ce, MnH’1(MKr/r) BbIYUCNAOT NO hopmyne:

CxVK
Co=—o, @
n

rae  Cx — maccoBas KOHLEHTpaUMsA 3NEMEHTA B aHanu3npyemMomM pacTeope, onpeaeneHHas no rpagympo-
BOYHOMY rpacduky, MKr/CM®;

V — ncxoaHbiit 06bEM aHaANM3UPYEMOro pacTeopa, cm>;

K — koadppuuneHT pasbaBneHus;

n— macca aHanuaupyemon npobesl, T.

OKOHYaTenbHbI Pe3ynbTaT BbIMUCIIEHWS OKPYTAISIOT A0 BTOPOro A€CATUYHOrO 3HaKa.

11.2 NMoBTOPAEMOCTb pPe3yribTaToB

3a OKOH4YaTerbHbIN pe3ynbTar U3MEPEHUN NMPUHUMAIOT cpefHeapudMeTnyeckoe 3HauYeHue pesysb-
TaToB ABYX NapannesbHbIX OnpeAeneHui, MONMyYEHHbIX B YCNOBUSIX MOBTOPSIEMOCTU, €CNU BbINOMHAETCA
yCIoBKue NpMemMnemMocTu, paccyMTaHHoe no hopmyne

IX1_X2| < Toth 0101 ch, (3)

rae Xy u Xy — pesynbTaThl ABYX napannenbHbiX U3MEPEHUN, NONMyYeHHbIX B YCITOBUSAX NOBTOPSEMOCTH,
MnH'1(MKr/r);
Fory— 3HAYEHUE npeaerna nosTopsieMocTu (cm. Tabnuuy 3), %.

11.3 Bocnpou3sBoauMoCTb pe3yribTaTtoB
PacxoxxgeHue Mexay pesynbTaraMmum U3MEpeHuid, NoJydeHHbIMU B ABYX nabopartopusix B yCNOBUSAX
BOCMPOM3BOAUMOCTH, AOIMKHO COOTBETCTBOBATbL YCMOBUIO MPUEMNEMOCTM MO hopmyne
|X1_X2| < RDTH 0101 ch, (4)
rae  X; u X, — pesynbTartbl ABYX MU3MEPEHUM, NOSTYYEHHbIE B YCNIOBUSAX BOCNPOU3BOAUMOCTH, MnH'1(MKr/r);
Rory — 3HaAYEHME Npeaena BoCcnpoussoauMocTu (cm. Tabnuuy 3), %.

Tabnunuya 3 — JuanasoHbl W3MEPEHUN, NOKasaTENU TOMHOCTH W NPELIM3MOHHOCTM aTOMHO-abcopbLUMOHHOrO MeToaa
onpejeneHns TOKCUYHBIX 3MIEMEHTOB NPOAYKTOB NYENOBOACTBA NpK foBepuTenbHol BeposiTHocTn P = 0,95

[Ownana3oH Mpeaen [NokasaTenb TOYHOCTH
7 i rpaHuLbl OTHOCUTENBHOWN
M3MepeHUii MaccoBOM Mpepen \ BOCTPOU3BOAMMOCTH (rpaHuLy
A0nuU CBUHLA M KaaMus, NOBTOPAEMOCTH foru, % o NorpeLHocTH)
-1 Ro‘ru, % 0,
MIH ' (MK 5, %
Ot 0,01 no 10,0 BKntOuY. 7 15 10

11.4 MNpeacTaBneHue pe3ynbTaToOB U3MEPEHUN

Pe3synbTar M3MepeHuii MacCoBOW A0NM ONpeaenseMblX SNEMEHTOB B AOKYMEHTax, npeaycmar-
PUBAIOLLMX Er0 UCMONb30BaHNE, NPEACTABNAIOT B BUAE:

(Xep 2 A), Maw " (Mkr/)  npu P =0,95, 5)
rae A — abconioTHas NOrpeLHOCTb Pes3ynbTaToB U3MEPEHUN, MnH’1(MKr/r), BbIYUCTIAIOT N0  ¢hopMyne:
A= 08Xy, 0,01, 6)

rae & — oTHOCUTENbHasA NOrPeLHOCTL U3MepeHuii no Tabnuue 3, %.
11.5 PesynbTartbl UCNbiTaHW OGOPMAAIOT NPOTOKONIOM B COOTBETCTBUM C TpeboBaHuAMM

FOCT UCO/M3K 17025.
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