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MpeancnoBue

1 PA3BPABOTAH locyfapCTBEHHbIM Hay4HbIM yupexaeHnem «HayuyHo-uccrnefoBaTenbCkuii UHCTUTYT
nyenoBoACTBa» POCCUIACKON akageMun cenbCKoXo3aincTBeHHbIX Hayk (THY «HWW nyenoBopctea» Poccenb-
xo3akazemun)

2 BHECEH TexHuyecknm KOMUTETOM Mo cTaHgapTusaunn TK 432 «INyenoBoacTeo»

3 YTBEPX/EH W BBEJIEH B JIEVICTBVE [Mpukaszom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynMpoBaHunio 1 MeTponornu oT 8 oktabps 2014 r. Ne 1277-cT

4 BBEJEH BINEPBbIE

5 NEPEN3AAHUE. ®espanb 2020 r.

MpaBnna NpUMEHEHUs1 HAaCTOSILLEero CTaHAapTa yCTaHoB/eHbl B CTaTbe 26 deaepasbHOro 3akoHa
oT 29 uoHa 2015 r. No 162-93 «O cTaHgapTu3aunm B Poccuiickoin ®egepauun». MiHdopmauns 06 13-
MEHEHUSX K HaCcTosILeMy CTaHAapTy Ny6/MKye TCS B eXXerofHomM (Mo cocTOosHMI0 HAa 1sHBaps TeKyLWero
roga) MHopMaUMOHHOM ykasaTesne «HauuoHanbHble CTaHAapThi», a opuumasbHblii TEKCT U3MEHEeHWi
M NonpaBoK — B €XeMeCcsYHOM MH(hOPMaLMOHHOM ykasaTene «HauuoHanbHble cTaHaapThi». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbI HACTOSLLEr0 CTaHAapTa CoOTBeTCTBYyLee yBefoM/eHe byaeT
ony6/IMKOBaHO B GrmKaliluem BbINYCKE eXeMeCAYHOro MH(OPMALMOHHOIO ykasaTensa siHauuoHabHble
cTaHfapTbi». CooTBeTCTBYyWLWAs MHopMaLus, yBeAOMIEHNE Y TEKCTbl pasMellalnTCca Takke B UH-
hopmaLMoHHOl cMcTeMe 06LLEero Noib30BaHUs — Ha ohuLManbHOM caliTe defepanbHOro areHTcTBa no
TEeXHNYEeCKoMyY perysmpoBaHuio 1 MeTposioruy B ce T MHTepHeT (www.gost.ru)

© CraHgapTvHdopM. ohopmeHne. 2015. 2020

HacToswuii cTaHAapT He MOXEeT GbITb MOMIHOCTLIO UM YACTUYHO BOCNPOU3BEEH, TMPAXUPOBAaH U pac-
MPOCTPaHEH B Ka4YeCTBe 0hMLMAILHOTO N3aaHus 6e3 paspelleHnst defepanbHOro areHTCTBa No TeXHUYEeCcKo-
MY perysiMpoBaHuio 1 MeTposiorumn
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HAUWOHANBbHBLIN CTAHOAPT POCCUWNCKOWN OSGEALEPALUMN

NMPOAYKTbI NYENOBOACTBA
ATOMHO-a6CcOpPOLUNOHHBIN MeToA onpefeneHns MUHepanbHOro coctaBa

Bee products.
Atomic absorption method for determination of the mineral composition

Jata BBefeHuns — 2016—07—01

1 O6nacTtb NpUMeHeHUs

HacToswunii cTaHaapT pacnpocTpaHsieTcsl Ha NPOAYKThbl NYEesIoBOACTBA U yCTaHAB/MBAET aTOMHO-a6-
COPOGLMOHHBIV MeTog, onpeseneHnst MacCoBOl JOMIN KaNsl, Ka/lbLys, HATPUs, MarHus, Meau, LuHKa, Xxenesa,
cepebpa, XpoMa 1 CeneHa B AnanasoHax U3MepeHWii, ykasaHHbIX B Tabnuue 3.

2 HopmaTuBHbIEe CCbIJIKU

B HacToALeM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbLIE CCbISIKN Ha crieaylolme cTaHfapThbl:

OCT 12.1.004 Cuctema ctaHgapToB 6e3onacHOCTV Tpyda. MoxapHas 6e3onacHocTb. O6Lme TpeboBaHns

FOCT 12.1.007 Cuctema ctaHfapToB 6e3onacHocTu Tpyaa. BpegHble BewecTtBa. Knaccudukaums u
o6LlWune TpeboBaHMsA 6e30MacHOCTU

FOCT 12.1.019 Cuctema ctaHgapToB 6e3onacHocTv Tpyfa. dnektpobesonacHocTb. O6wme Tpebosa-
HUA 1 HOMEeHKNaTypa BUAO0B 3alinTbl

FOCT 12.4.009 Cuctema cTaHfapToB 6e3onacHocTu Tpyaa. lMoxapHas TexHuKa A5 3aWuTbl 06 bEKTOB.
OcCHOBHble BUAbl. PasmelleHne n o6enyxmsaHmne

FOCT 12.4.021 Cuctema ctaHgapToB 6e3onacHoCTM Tpyga. CUcTeMbl BEHTUNAUNOHHbIE. Obwme Tpe-
60BaHNA

FOCT 61 PeaktuBbl. Kucnota ykcycHas. TexHuyeckne ycnosus

FOCT 1770 (MCO 1042—83. NCO 4788—80) MNocyna MmepHasa nabopatopHas cTekisiHHasA. LnnuHapel,
MEH3YpKW, konbbl, NPo6upkn. ObLLNe TEXHUYECKNEe YC/TOBUSA

FOCT 4212 Peaktusbl. MeToAbl NPUroTOB/EHNA PACTBOPOB A/151 KOIOMETPUYECKOTO U HedoenloMeTpuye-
CKOro aHanusa

FOCT 5457 AueTuneH pacTBOPEHHbIV 1 ra3006pasHbllii TEXHUYECKUNIA. TeXHUYeckre ycrioBums

FOCT 6709 Boga guctunnuposaHHasa. TexHMyeckue ycnosus

FOCT 9147 Mocyna n obopynoBaHue nabopatopHble hapdopoBble. TeXHUYeckne ycnosus

FOCT 9293 (MCO 2435—73) A30T razoobpasHblii U XUAKWIA. TexHnYeckne ycnoBus

FOCT 10929 PeakTuBbl. Bogopoaa nepokcug,. TexHuyeckme ycnosus

FOCT 11125 KncnoTa a3oTHast 0C060i YncToTbl. TeXHUYecKne ycnoBus

FOCT 12871 XpusoTwai. O6uine TeXHUYECKME YCOBUS

FOCT 14261 Kucnota consHas 0co60i YncToThbl. TEXHUYECKME YCNoBUSA

FOCT 14262 KucnoTta cepHas 0co60i YNCTOTbl. TEXHUYECKME YCNOBUS

FOCT 14919 3neKTponanTbl, 3M1EKTPONNTKA U XapoyHble 31ekTpoLllkadbl 6biToBble. ObLMe TeXHUYe-
CKue ycnosus

FOCT ISO/IEC 17025 O6uwme TpeboBaHNs K KOMNETEHTHOCTU UCNbITATE/IbHbIX U KANMBPOBOYHbIX N1ab0o-
partopwuii

FOCT 17433 lMpombiwneHHas yuctoTa. CxaTblii Bo3gyx. Knacchl 3arpsi3HEHHOCTU

FOCT 19908 Turau, yaliu, cTakaHbl, Kon6bl, BOPOHKM, MPOBUPKM 1 HAKOHEYHUKN U3 MPO3PadvHOro Keap-
ueBoro ctekna. Ob6ume TexHn4yeckme ycrnosus

W3paHue ouymansHoe
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FOCT 21179 Bock nyenuHblii. TexHuyeckue ycnosus’

FOCT 21204 lopenku ra3oBble MpoMblLieHHble. ObLne TexHnyeckne TpeboBaHus

FOCT 25336 lNocyaa v obopypoBaHue nabopatopHble CTEK/SHHblE. TuMbl, OCHOBHbIE NapameTpbl U
pasmepbl

[OCT 28886 lNMpononuc. TexHn4eckne ycnosus

FOCT 28887 lMbinbLa uBeTouHas (06HOXKA). TexHNnYeckme ycnoBus

FOCT 28888 M0/104KO MaTtoyYHoe nyesimHoe. TexHuyeckme ycnosus

FOCT 29169 (MCO 648—77) MNocyna nabopaTopHas cTeknsiHHas. [MuneTku c oAHON OTMETKOM

[OCT 31776 lMepra. TexHN4eckne ycrioBus

FOCT P NCO 5725-1 To4yHOCTb (NpaBWAbHOCTb M NPELU3NOHHOCTb) METOA0B U pe3ynbTaToB nsmepe-
Huii. YacTb 1. OCHOBHbIE MOMIOXEHUSA U onpeaeneHus

FOCT P 5200121 NMyenoBoAcTBO. TEPMUHBI U ONpeaesieHns

FOCT P 52097—2003 MpoaykTbl nuenosoAacTea. MuHepanusauus npob ana onpefeneHns TOKCUYHbIX
anMMeHTUM

FOCT P 52501 (MCO 3698:1987) Boga Ans nabopaTopHoOro aHanmsa. TexHu4eckune ycroBums

FOCT P 53228 Becbl HeaBTOMaTU4eckoro gencrems. Yactb 1. MeTposiorMyeckme n TeXHUYECKMe Tpe-
60BaHuA. VicnbiTaHmsa

FOCT P 546443) Mep HaTypaJsibHblii. TeXHUYECKME YCNOBUS

MpumeuyaHne — [pu NOMb30BAHUN HACTOALWMM CTAHAAPTOM Lie/1IeCO06pa3HoO NPOBEPUTL AEACTBUE CCbINOY-
HbIX CTaHAaPTOB B MH(YOPMALMOHHON CUCTEME OBLLETO MOJb30BaHNsA — Ha OhULMa/IbHOM caiiTe deaepasbHOMo areHT-
CTBA N0 TEXHUYECKOMY PEry/IMPOBAHUIO 1 METPOIOTMN B CETU VIHTEPHET WM MO eXerogHoMy MH(OPMALIMOHHOMY yKa3a-
Tenio «HauyoHabHbIe CTaHAAPTbLI», KOTOPLIA OMy6IMKOBAH MO COCTOSIHWIO HAa 1 iHBAPS TEKYLLETo roga, U no Bbinyckam
€XEeMeCsUHOro MHPOPMALIMOHHOIO YKasaTens «HaumoHasbHble CTaHAapTbI» 3a TeKyWUi rog, EC/iM 3amMeHeH CCbIIoUHbII
CTaHAapT, Ha KOTOPbLIN AaHa HeJaTMPOBAHHAs CCblKa, TO PEKOMEHAYeTCsl UCMO/b30BaTh AECTBYIOLWYI0 BEPCUI0 3TOr0
cTaHapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHEHWIA. ECNM 3aMEHeH CCbINOYHbIV CTaHAApT, Ha KOTOPbIl
[laHa [aTypoBaHHas CCbIIKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKa3aHHbIM Bblille rogoM yT-
BepxaeHus (NpuHATUSA). ECnn nocne yTBepKAeHWst HACTOALLEro CTaHAapTa B CCbIIOUHbINA CTaHAAPT, Ha KOTOpbIi gaHa
[aTUpOBaHHas CCbi/ka, BHECEHO M3MEHEHME, 3aTparvBatoLLee NoIOXKEHNE, Ha KOTOPOE AaHa CCblika, TO 3TO NOJIoXeHVe
pPEKOMEHAYETCS MPUMEHSATL 6e3 yueTa JaHHOTro U3MeHeHWst. ECIU CCbIIOYHbIA CTaHAaapT OTMEHEH 6e3 3aMeHbl, TO Moso-
XEHMEe. B KOTOPOM fiaHa CChifIKa Ha HEero, PeKOMeHAyeTCsi NPUMEHSITb B YaCTu, He 3aTparvBatoLLelt 3Ty CCbIfKy.

3 TepMuHbI 1 onpeaeneHns
B HacTosweM cTaHdapTe npyMmeHeHbl TepMmuHbl no FOCT P 52001. FOCT P NCO 5725-1.

4 TpeboBaHMA 6e30NacHOCTM NPOBeAEHNA paboT

Mpu pa6oTe B nabopatopun HeobxoAMMo coboaaTh BCe NpaBuia TEXHUKN 6€30MacHOCTV 1 MPon3BOA-
CTBEHHOI caHWTapun: noxapHoi 6esonacHocT — no MFOCT 12.1.004. anekTpo6e3onacHoOCTU npu padoTte ¢
anekTpoyctaHoBkamy — no FOCT 12.1.019. npu paboTe ¢ XuMmnyecknmu peaktmeamv — no FOCT 12.1.007.
nmeTb cpefcTBa noxapotyweHusa — no FOCT 12.4.009.

5 YcnoBusi npoBefeHnUsa n3MepeHunii

MomelleHne nabopaTtopmm JOMKHO COOTBETCTBOBATL CAHUTAPHbLIM Npasuiam NpPoeKkTMpoBaHus 060-
pyfoBaHWA. 3KcnayaTaumMm 1 CoAepXaHus NPoM3BOACTBEHHbIX M nabopaTopHbIX NoMelLeHuii, npeaHasHa-
YeHHbIX AN5 npoBefeHus paboT c BellecTBaMn 1-ro n 2-ro k1accoB ONacHOCTU, OpraHNYyeckKUMm pacTBo-
puTenamu. AHanuTuyeckas nabopaTopus fo/mKHa ObiTb OCHalleHa BEHTUALMOHHON CUCTeMON COrnacHo
FOCT 12.4.021.

Mpun BbINOMHEHUW U3MepPeHUi creflyeT cobaaTth cneaytoLie ycnoBus:

- Temnepartypa OKPYXatLEro BO3AY XA ..cccuuewreerareernrreerineeaineenes o1 17 °C pgo 27 °C;

- OTHOCUTENbHAA BNaXKHOCTL BO3Ayxa npu Temnepartype 25 CC ..... He 6onee 70 %;

- aTMocdyepHoe JaBrieHne 97,1—101,1 kMa (730—760 mMm pr. CT.).

[LeiicteyeT MOCT 31920—2012 «Bock nuennHblii. MeToabl ONpeaenieHns BNaXHOCTW.
2>fleiictByeT FOCT 25629—2014.
a>flelictByeT FOCT 19792—2017.
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6 OT60p Npo6

6.1 OT60p NPO6LI Meaa HaTypasibHoro no NOCT P 54644.

6.2 OT60p Npo6bI MblbLbI LBETOYHON (06HOXKM) No TOCT 28887.
6.3 OT60p Npo6 nepru no FOCT 31776.

6.4 OT60p NPo6LI Npononunca no 'OCT 28886.

6.5 OT60p NpobblI MOsIOYKa MaTo4yHoro nuenuHoro no FOCT 28888.
6.6 OT60p NPobbl Bocka no NOCT 21179.

7 CyuwHocTb MeToga

MeTog, 3aKk/Ilo4aeTCsl B USMEPEHWUM CTEMEHU MOT/IOWEHNS CBOGOAHBIMU aTOMaMu Uccreayembix NPoAyK-
TOB NYesIOBOACTBA U3/TyYEHUsI B YIbTPAMONEeTOBOM AManasoHe. [1s NOArOTOBKU NPOAYKTOB NuYesioBoACTBa
K U3MEPEHWI0 UCMOMb3YT METOAbl NPSIMOr0 PacTBOPEHWSI, CYXOil WAV MOKpPO MUHEpanu3auuu, KUCIOTHOW
KCTpakumm. KOMGUHaLMS NAaMEHHOW 1 31EKTPOTEPMUYECKOI CNEKTPOMETPUM NO3BONISIET NPOBOAUTL aHaIU3
NpOAYKTOB NYeNI0OBOACTBA B LUMPOKOM [iMana3oHe KOHLEeHTPaLWii 31emMeHToB.

8 CpefcTBa M3MepeHWiA, BCoOMoraTe/ibHble YCTPOICTBA, MaTepuasibl U peakTuBbI

ATOMHO-a6CcOpP6LMOHHBI CNeKTPOhOTOMETP CO CNEKTpasibHbIM AMana3oHoMm 185—760 HM. yKoMmmniek-
TOBaHHbIA NJaMeHHbIM aTOMU3aTOPOM Y rpacuTOBON MEeYbI0 U NporpaMmHbIM obecneyeHnem. B KomnnekT
npubopa A0/HKHbI BXOAUTb UCTOYHUKM PE30HAHCHOT0 U3NYYEeHUS Kanus, KanbLus, HaTpus, Mardus, Megu, LnH-
Ka, xenesa, cepebpa, xpoma, cefieHa (namnbl C NOMbIM KaToAoM, 6€33/1eTpofHble paspagHble nammnbl Uan
Apyrne paBHOLLEHHbIE UCTOUHWKN).

Becbl HeaBTOMaTnyeckoro gelicteua no FOCT P 53228 ¢ npegenamu abcosntoTHOM AonyckaemMoii no-
rpewHocTn He 6onee + 0.50.

locypapcTBeHHble cTaHgapTHble obpasubl (TCO) Kanusa, KaibLuns, HATPUsA, Marina, Meau, LuHKa, xene-
3a, cepebpa, Xpoma 1 cefieHa C aTTecToBaHHbIM 3HAYeHNEeM MacCoBOW KoHueHTpauun 1.0 uam 0.1 mr/cm3 n
NOrPeLIHOCTbI0 aTTECTOBAHHOIO 3Ha4YeHWs, paBHon 1 %.

dnekTporneyb COMPOTUBEHNA KamepHas nabopaTtopHas, obecneyvBarowas noadepxaHve 3afaHHOro
TemnepaTtypHoro pexuma ot 150 ®C o 600 °C npy OTKNOHEHUAX OT HOMUHA/IbHOTO 3HayYeHus, He npesblla-
owmx = 25 "C.

Llkady cywmnnbHbIi nabopaTopHbIid, obecneyrBaloLLWii NogaepXaHe 3a4aHHOro TeMnepaTypHOro pexm-
Ma oT 40 X fo 150 °C. npu OTKIOHEHUAX TemnepaTypbl OT HOMUHaUTLHOIO 3HaYeHUs, He npesbiwarowmx + 5 °C.

Komnpeccop Bo3ayLUHbIVi NPOU3BOANTENLHOCTLIO HE MeHee 150 N/MWH Unn cxatblii BO34yX B 6ainoHax
no NOCT 17433.

OnektponnuTka 6eitoas no FOCT 14919 unwu ropenka raszosas no FOCT 21204.

BaHsa BogsHasa ¢ paboumm ananasoHom TemnepaTyp oT 5 °C go 100 °C.

MeLlwanka MarHMTHas ¢ Anana3oHoOM 4YacToTbl BpalleHus skops 200— 2000 06/MuH.

LWunnusl TUreNbHble MeTanInyeckme ¢ 3alUTHBIM NOKPLITUEM U Hape3kaMu Ha paboyeit YacTu CTBOPOK.

LLTaTvB nabopaTopHbIii C HAGOPOM AepXaTenen, BKAYaoLWmil yHUBepcabHbIi gepxaTerb.

XonoannbHuk XLW-1—200—29/32 TC no NOCT 25336.

Hacoc BogocTpyiiHblii no FOCT 25336.

Yawm nnv Turnm ksapuesble BMecTuMocTbio 50.100. 250 cm3 no FOCT 19908 unu vawku (turnm) cap-
chopoBblie Ne 2—4 no NOCT 9147.

Kon6bl Keenbgana 2—50—29, 2—100—29. 2—250—29 TCX no NOCT 25336 nnau konbbl nNJ10CKOAOH-
Hble M-2—250—34 TCX no FOCT 25336.

Kon6bl mepHble 2—25—2. 2—50—2, 2— 100—2 n 2—1000—2 no NOCT 1770.

Kon6bl KH-2—1000—29 TCX nan KH-2—1000—34 TCX no FOCT 25336.

Kon6bl KH-1—250—29/32 TCX unu MN-1—250—29/32 TC no NOCT 25336.

Munetkn 2—1—2—1 wwm 1—1—2—1, 2—1—2—2 wwm 1—1—2—2, 1—1—2—5 n 1—2—2—10 no
FOCT 29169.

CrakaHbl H-1—100 nnn H-1—150 no NOCT 25336.

BopoHku na6opatopHbie no MOCT 25336.

LLlapviku cTeknsHHbIe, UCNob3yeMble AN obecneyeHns paBHOMepHOCTY kuneHns no FOCT 25336.

Manoukn cteknaHHble no FOCT 25336.

AcbecT no NOCT 12871.



FOCT P 56149—2014

Boga auctunnuposaHHas no FOCT 6709.

Bopga 2-i cTteneHn unctoTthl (buamctunnnposaHHas) no FOCT P 52501.
AueTuneH pactBopeHHbIi no FOCT 5457.

AproH rasoo6pasHblii no FOCT 9293.

Kucnota cepHas no FOCT 14262. o. C. u.

Kucnota asotHas no FOCT 11125. o. c. u.

Kucnorta conaHas no FOCT 14261. o. c. u.

Kucnota ykcycHas no FOCT 61. x. u.

Mogaundmkatop nannagveBsblii 4ns rpadnToBON neuw.

PacTBop Le3ns xnopuga — naHtaHa xnopuga (10 r/gm3 CsCI + 100 r/gm3 LaCl).
dunbTpbl 06€330M1EHHBIE AVameTpoM 7 unu 9 cm.

Mepekucb Bogopoga (neprugposns) no FOCT 10929.

9 TlMoaroToBKa K NPOBeAeHU0 N3MepPeHNi

9.1 MoparotosKa nocyAbl

HoByto Unn cunbHo3arpsisHeHHyo na6opaTtopHyto nocyay (Kon6bl, NUNETKU, Yallku WA TUrIK) nocne
06bIYHON MOViKM B pacTBOpe /1t060ro MOKLLEro cpescTea NpoMbIBaloT BOAOMNPOBOAHON NMTLEBOW BOAON 1 ONo-
nackuBawT AUCTUNMPOBaHHOK BOAoM. HenocpeACcTBEHHO nepepj UCNonb30BaHnemM Nocyny AOMOHUTENbHO
06pabaTbiBalOT rOpsYMM PacTBOPOM asoTHOM kucnoTel (1:1 no o6bemMy), 3aTem onosiackuBatoT AUCTUNANPO-
BaHHOI BOAO, 06pabaTtbiBaloT ropsyvMM pacTBOPOM COMSAHON KUCoThl (1:1 no o6bemy), 3aTem onosackuBaroT
3—4 pasa AMCTUNNIMPOBAaHHON BOZON, 3aTeM 1—2 pasa 6uaucTunnnpoBaHHol Bogol u cywart. O6paboTky
ropsiuMM PacTBOPOM KMUC/OThbl NPOBOAAT C/eAyoLMM 06pa3oM: Nocyy NOMELLAOT B TEPMOCTOMKNIA XuMude-
CKWiA cTakaH, 3a/1MBalT PaCTBOPOM KWUC/OTbI, HArpeBatT A0 KUMEHUs 1 OTK/IYaloT noforpes. Boigepxusatot
[0 NOJTHOTO OX/TAXAEHNSA 1 MPOMbIBAIOT, KaK yKa3aHo Bbille. BMecTo 06paboTku nocyAbl O4HUM U3 PacTBOPOB
KUCNOT AONycKaeTca BbIAEPXMBATb Yalyv UAW TUTW B PacTBOPE YKCYCHOI KMCMOTbl Ha kunsaweli BoasHol
6aHe B TeueHne 1u. Mocne MbITbsi NOCyAy HE06X0AUMO BbICYLUUTb B CYLUW/ILHOM LUKadpy.

9.2 NMpuroToBneHne rpagynpoBoYHbIX pacTBOpPOB

PacTBopbl 3/1€MeHTOB, MCMO/ib3yemble A1 NOCTPOEHWUs rPagyypoOBOYHON KPUBOW (rpafyvpoBOYHbIE
pacTBopbl), FOTOBAT nocnegoBaTesibHbiM pa3baBneHneM rocyfapCTBEHHbIX CTaHAapTHbIX o6pasuoB (FCO)
WU pacTBOPOB 3/IEMEHTOB, MPUIOTOBAEHHbIX N0 TOCT 4212. BMecCTO rocyapCTBeHHbIX CTaHA4apTHbIX 06-
pa3yos (F'CO) gonyckaeTca UCMNO/b30BaHNE rOTOBbIX KOMMEPYECKNX PacTBOPOB C YCTAHOB/IEHHON MacCOBOM
KOHLleHTpaumeii 31eMeHTOB Ha a30THOKUC/ION WU COMSIHOKWUC/ION OCHOBE, C MacCOBOI foNel KUCNOTbl He
MeHee 1 %. NS KaXAoro anemeHTa rotoBAT He MeHee Tpex rpafynpoBOYHbLIX PacTBOPOB.

Mpv npuroToBNeHNy rpagyupoBoYHbIX pactBopoB Ans K. Na. Ca u Mg k pactBopam fo6asnstoT 1 % no
06beMy pacTBopa Lie3uns X/1opug — naHtaHa.

pafyvpoBOYHblE PacTBOPblI C MAccoBOl KOHLeHTpauuei metannos oT 1 Ao 10 mkr/cM3 xpaHAaT He 60-
nee Mecsaua, KOHUeHTpauuein meHee 1 MKr/CM3 roTOBAT eXefHEeBHO.

9.3 OT60p HaBECOK NPOAYKTOB MYeN0BOACTBA

M3 06beanHEHHOI NPo6GhI AN UCMbITAHUS OTOMPatOT ABE napasiesbHble aHanmupyemsle Npo6bl. 4ns
onpefenieHns B ogHoM obpaslie 10 3n1eMeHTOB NPUMEHAIOT ciedylolime aHanmsmpyemble nNpobbl: AnS BOC-
Ka — 35,000 r. 4NnA ocTanbHbIX NPoAYyKTOB nyenosoactesa — 1.000 r.

Mpu onpegeneHnn oTAeNbHbIX 3/IEMEHTOB B NPOAYKTax NYesioBOACTBA ONTMMasbHaa Macca aHanusupy-
eMbIX Npob ykasaHa B Tabnuue 1.

Ta6nnya 1— OnNTUMabHas Macca aHa/M3vpyeMblx NPo6 MPOAYKTOB MUENOBOACTBA NPY ONPeAeNieHn oTAeNbHbIX
3/1EMEHTOB

Macca aHa/31pyembIx Npo6 NPoAyKTOB N4YE/I0BOACTBA, T

SremeHTbI
MaTo4HOro TPYTHEBOrO
Mena 0BHOXKU nepru MOJIOUKa paciiona npornosmca BOCKa
K 0.250 0.250 0.250 0.250 0.250 0.500 15.000
Ca 0.250 0.250 0.250 0.250 0.250 0.500 15.000
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OKOHYaHve Tabnuubl 1

Macca aHanusmpyembix Npo6 NPoAyKTOB NYesioBOACTBa, T

ONEeMEHTbI

Mena 0BHOXKM nepru N ot ng’g:}fgz;" nponosuca BOCKa
Na 0,250 0,250 0,250 0,250 0,250 0,500 15.000
Mg 0.250 0,250 0,250 0,250 0,250 0,500 15.000
Cn 1,000 1,000 1,000 1,000 1.000 1,000 35.000
Zn 0.250 1,000 1,000 1.000 1,000 0,500 35.000
Fe 1,000 1,000 1,000 1.000 1.000 1,000 35.000
AL 1,000 1,000 1,000 1.000 1,000 1,000 35.000
Cr 1,000 1,000 1,000 1.000 1.000 1,000 35.000
Se 1,000 1,000 1,000 1.000 1.000 1,000 35.000

9.4 TlloarotoBKa UCNbITYEMbIX PpacTBOPOB NPOAYKTOB NYesioBOACTBa

MpoAyKTbl, codepxallne yrnekucnblii ra3 (MefoBble HanUTKM), 0CBOGOXAAOT OT Hero. Mpu aHanuse
MeJl0BOro HanmMTka npoby npoAykTa NoMeLlaloT B Konby ¢ Ty6ycom, B KOTOPOI CO34aloT Bakyym Mpu MoMOLLM
BOAOCTPYMHOrO Hacoca B TeueHne 2—3 MWH 40 UCUE3HOBEHUS NeHbl U NOSBNEHNUs: GO/bLUKX Ny3bipeii Ha no-
BEPXHOCTU XUAKOCTH.

O30/1eHME NPOBOANTCS CYXVUM UM MOKPbIM CMOCOGOM U MOXET NPUMEHATLCS A8 BCEX NPOAYKTOB Nye-
/IOBOACTBA. KPpOMe Bocka. Cnoco6 Cyxoro 030/1eHUst U3-3a 60/1bLLOV BEPOSTHOCTW MOTEPU NIETKONETYUNX 3/1e-
MEHTOB MasIoNnpUMEHNUM ANS LEMOYHbIX U LLE0YHO3EMESIbHBIX 3/1IEMEHTOB U OrpaHUYeHHO MpUMeHUM ANs
onpegeneHnst Kagmusi v LyHKa. MNpyu MOKPOM 030/1EHUN BEPOSITHOCTbL NOTEPU NIETKONETYUUX 3/IEMEHTOB CHY-
XAETCS. OIHAKO YBE/IMUMBAETCS 3HAUEHME XO0CTOro ONbITa.

MpsiMoe pacTBOpeHue NPUMEHSIIOT /1 MeAa, a Takke Npu 06HapyXeHU B MaTOYHOM MOJIOUKe, TPYT-
HEBOM rOMOreHaTe, MbifibLEeBO OGHOXKE U MEPre LEeMoYHbIX U LEeTOYHO3EMENbHbIX 3/IEMEHTOB. BeposiT-
HOCTb MOTEepPMN 3TUX NIETKONETYUNX S/IEMEHTOB 3aMETHO CHUXAETCS NPU NoAroToBKe NPo6 MeTo40M PacTBo-
pexus.

KMcnoTHas aKcTpakuus NpuMeHsieTcs 415l onpeaesieHnsl MyuHepasibHoro cocTaBa Bocka.

MeTogpl NOAroTOBKM NPOo6 A/s aHanM3a npuBedeHsl B Tabnuue 2.

Tabnuua 2

MpoayKTbl N4eN0BOACTBA

SnemeHTbI MaTouHoe TpyTvieaniit

HOXK Mepr:
O6HoxKa epra MOJI04KO pacnnog,

Megn Mpononunc Bock

PactBopeHue B 0.1 % HNOj PacTtBopeHue Cyxaa muHepa- KucnoTtHasa
80,1 % HNO3 nusauyus 3KCTpakuusa

Na
Mg
Cn Mokpas muHepanunsauma
2n

Fe

Se
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9.4.1 MpuroTtoBneHune 0,1 % pactesopa HNO3

B MepHyto konby Ha 1 gm3 BHOCAT 1,2 cM3 KOHLLEHTPMPOBAaHHOM a30THOM knucnotbl no FOCT 11125 n po-
BOAAT 40 METKN BUANCTUANMPOBaHON BOAOR. CPOK XpaHeHUss pacTBopa He OrpaHunyeH.

9.4.2 Cyxoe 030/IeHNe N KMCNOTHaA 3KCTpaKuuna

Cyxoe 030neHve nponosnca u Apyrux nNpoaykTos n4yenosoAcTsa ocywectsnaAwoT no FOCT P 52097—2003
(pa3gen 5). KNCNOTHYIO 3KCTpakumnio Bocka ocywecTsnsaoT no FOCT P 52097—2003 (pa3gen 6).

Cyxyto 3011y pactBopsitoT 0.1 % HNO3, hunbTPyOT M KOMUYECTBEHHO MEPEHOCAT B MEPHYH KONbY Ha
50 cm3. B cniydyae nnoxoro pactsopeHusa 30Mbl aHanusupyemoro npogykta B 0,1 % HNO3. ee pacTBopsioT B
Turne 1—3 cm3 KoHUeHTpupoBaHHoii HNO3 npu HarpeBaHun. PacTBop BbinapmBalT A0 BNaXHbIx coneit. Oca-
pok pacteopsitoT B 0.1 % HNO3, ounbTpyroT 1 KOIMYECTBEHHO NMEPEHOCAT B MEPHYI0 Koniby Ha 50 cm3.

9.4.3 MoKpoe 030/1eHune

AHanusnpyemble npobbl NPOAyKTa NYEsI0BOACTBA NOMELL AT B M/IOCKOAOHHYIO KONBY U 3a/1MBaloT KOH-
ueHTpupoBaHHoli HN O3, B cooTHoweHuu: Ha 11 npogykta — 15 cm3 kucnoTel. AHanusmpyemyto npoby Bbl-
aepxusaroT He meHee 15 MuH. [lanee ynapuaroT Ha NAuTke 40 o6wero o6bema 5 cm3. CHAMAKOT € NAUTKA 1
oxn1axwatoT A0 KOMHATHOWM TeMnepatypsl. fJlo6aBnsAwT 10 cM3 KoHLeHTpupoBaHHoii HNO3 n cHoBa ynapuBaloT
40 5 cm3. B oxnaxgeHHylo 10 KOMHATHOWN TemnepaTypbl K016y BHOCAT 2 cM3 KOHLeHTpupoBaHHOW HNO3 un
1 cm3 H20 2 n HarpeBaloT pacTBop Ha nauTke B TeyeHne 10— 15 MuH. CHUMAIKT C NAUTKU 1 OXNaxpalT o
KOMHaTHOI Temnepatypsbl. 3aTteM B kon6y npununsaT 1 cm3 KoHUeHTpupoBaHHoli HNO3u 0.4 cm3H20 2. cHo-
Ba HarpesatoT B TeYeHNe 5 MUH 1 oXNaxaalT A0 KOMHATHOM TemnepaTypbl. MonyyYeHHbIi pacTBOp ynapmsaioT
40 BnaxHbIx coneli n pactesopsatoT 0.1 % HNO3. dunbTPyOT N KOIMYECTBEHHO MEPEHOCAT B MEPHYH KOOy
Ha 50 cm3.

9.4.4 PacTtBopeHue

AHanusupyemylo npoby mega nomewalT B MIOCKOAOHHYIO KOMOGY WAM CTakaH W pacTBOPSOT B
30 cm30,1 % HNO3npu nepemelnBaHnm B TedeHne He MeHee 30 MUH Ha MarHUTHOI Meluasike. MonyyYeHHbI
pacTsop (hUNbTPYIOT B MePHYt0 Konby Ha 50 cm3 n gosoaat ao metkn 0,1 % HNO3.

Ananusupyemyto npoby npogyktos nuyenosogctsa (npu onpegenenun K. Na, Ca n Ma) nomewiaiot B
NSI0OCKOAOHHYIO KONBY UNu cTakaH, pacTBOPSIOT, Kak 1 B ciyyae Mega. PacTBop hunbTpyloT B MEPHYHO KONBy
Ha 50 cm3 n gobasnsawT 0.5 cM3 pacTBopa Le3us xnopujg — naHtaHa. 3ateM pacTBop A0BOAAT A0 METKM
0.1 % HNO3.

9.5 MpUroToBNEHME XOMOCTbLIX PACTBOPOB

[ONsi KOHTPONSE YMCTOTbl WCMO/b3YEMbIX PEAKTUBOB TFOTOBST XOJIOCTble PacTBOPbI B COOTBETCTBUU
c 9.4 6e3 fo6aBneHUs aHaNM3MpyeMbIx Npo6 NPoAYKTOB NUYeN0BOACTBA.

10 MpoBeaeHne U3MeEPEHUIA

MoaroToBKy nNpuéopa K paboTe OCYLW,EeCTBASIOT N0 npuiaraeMbiM K NPpMGoOPY TEXHUYECKAM MHCTPYK-
uusm.

Bbl6op Haubonee YyBCTBUTENLHON pPe30HAHCHOW NNHWMK AN onpefeneHns KOHKPETHOro afieMeHTa
NPOBOAMTCA NO KPUTEPUID HaWGO/bLUET0 COOTHOWEHMWSA CUTHaN/lUYM W HauMeHblueMy apeiidy HyneBoii
NIVHUN.

10.1 MapameTpbl NPOBEAEHUA U3MEPEHNIA

MocTpoeHne rpafyMpoBOYHON KPUBOI M MpoBeAeHUe W3MepeHWi i MUHEPAsIBHOTO COCTaBa NpPOAyKTOB
NuYesloBOACTBA NPOBOASAT B O4MHAKOBLIX YC/I0BUSIX, BbIGOP KOTOPbIX OCYLLECTB/SIOT N0 METOANKE N3MEPEHNA,
npunaraemoii kK akcnayaTupyeMomy npueopy.

10.2 Pa3baBneHne pacTBOpoOB

Ecnun cogepxaHvne anemMeHTa B UCNbITYEMOM pacTBope Npy M3MEepPEeHUsiX okasbiBaeTcs Bblle Hanbosb-
el MaccoBOI KOHLEHTpaL MK rpagympoBOYHOr0 pacTBopa, TO NPOBOAMTCA pasbasrieHne UCMbITyemMoro pac-
TBOpA HyneBbIM cTaHfapTom — pacteopom 0.1 % HNO3.

KoadhchmumeHT pasbasneHns BbiGMpaloT Takum 06pas3om, 4Tobbl cofepxaHne onpeaensiemMoro aieMeH-
Ta B UCMbITYEMOM pacTBOpe HaxoAu/0Ch B cepefynHe Anana3oHa MacCoBbIX KOHLEHTpauuii rpagynpoBOYHbIX
pacTBOpPOB.

6
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KoathduumeHT pasbasneHunss BbIMNCASIOT N0 hopmyne

(D

roe ¥, — obbem pacteopa 0.1 % HNO3. B3aThI Ana pasbasnieHus, cM3;
Y2— o6bem pasbasiieHHOro pacTeopa, cm3.

11 O6paboTka 1 NpeacTaBsieHMe pe3y/ibTaToB U3MepeHuii

11.1 O6paboTKa pe3ynbLTaToB M3MEPEHUNA

MaccoByto fonto anemeHTa B npobe Ce. MaH' 1(MKI/r) BbIYUCASAOT No hopmyrie

CXVK

rae Cx — maccoBas KOHLEHTpaLus afieMeHTa B aHa/IM3mpyeMom pacTBope, MKr/cm3;
V — ncxofHblli 06BEM aHanM3MpyemMoro pacTeopa, cm3;
K — koatpduuneHT pasbasneHus;
n — Macca aHanusupyemoli npo6el, .

11.2 T1oBTOPAEMOCTb pe3y/ibTaToB

3a OKoHYaTesbHbI pesynbTaT N3MepeHuii MPUHUMAlOT cpegHee apuMeTMYeckoe pesysibTaToB ABYX
napaniefibHbIX OnpefeneHnii, NoayYeHHbIX B YCIOBUAX NMOBTOPSIEMOCTM, €C/IN BbINOJHAETCS YC/oBUe npu-
€M/1IEMOCTU. paccuuTaHHoe no popmyse

\X,-X*\*'or f1°' v )

rae Xnu Xs — pesynbtatbl ABYX napasneflbHblX U3MEPEHWU, NOJIyYeHHbIX B YC/I0BUSAX MNOBTOPSEMOCTMH,
MAH  1(MKr/T);
oV — 3Ha4yeHue npegena nosTopsemMocTyn (cm. Tabnuuy 3), %.
OKOHYaTe IbHbI pe3ynbTaT N3MepeHnin MaccoBoli A0/IN ONpeAesiAeMoro afieMeHTa OKpYrsalT 4o nep-
BOrO AeCATUYHOrO 3Haka.

11.3 Bocnpou3BoAMMOCTb pe3y/bTaToB

PacxoxaeHne Mexzay pesynbtaTtaMmy 3MepeHuid, noslydyeHHbIMU B 1BYX 1a60paTopusix B YC/I0BUSIX BOC-
NPOU3BOAMMOCTU. AO/HKHO COOTBETCTBOBATbL YC/I0BUIO NPUEMIEMOCTH No hopmye

I * , 0,01 xcp, 4)

rae X, n X5 — pesynbTtathl AByX U3MEPEHWUiA, NoslyYeHHble B YCOBUSIX BOCMPOM3BOAMMOCTH, MAH-1 (MKr/T);
/?0mm — 3HauveHue npegena BocnpousBoAnMocTu (M. Tabnuuy 3). %.

Tabnunuya 3 — [yana3oHbl U3MEPEHUA, NoKasaTe TOYHOCTV W NPELW3NOHHOCTV aTOMHO-abCcopOLOHHOIO MeToga
onpefeneHus MMHepasIbHOro CocTasa MPOZyKTOB MYeI0BOACTBA NpU A0BepUTENbHON BeposTHOCTU P =0.95

MokasaTesib TOYHOCTU (rpaHnLbl

[lnana3oH namepenuii maccosoim Mpepen nosTopsiemMocTn Mpegen BoCnpon3soanuMocCTy OTHOCUTENBHOI NOTPEIHOCTH)
[onv anemeHTa, Man-1 (Mkr/r) roTH % ot * -
O10.1 Ao 100.0 BK/HOM. 13 25 18
Cs. 100.0 go 1000.0 BK/iou. 7 15 10
Cs. 1000.0 go 7000.0 3 7 6
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11.4 MpepacTaBneHne pesynbTaToB N3MepeHuii

Pesynbtar I/I3MepeHVIVI MaccoBoiA A0nn onpeagendeMbiX afiIeMeHTOB B AOKYMeHTaX, npeagycMmarpusaro-
LMX Oro ncnonb3oBaHue, NpeacTtaBnAalOT B Buae

(Xtp = 11),%, npn P= 0,95. (5)
roe 1 — abconoTHas NorpeLlHocTb pPesyibTaToB U3MEPEHUiA, BbIYUCAAIOT Mo hopmyne
A =6XCp0.01. (6)
roe 6 — oTHOCMTeNlbHas NOrpeLlHoOCTb U3MepeHuii no Tabnuue 3. %.

11.5 Pe3ynbTaTbl WU3MepeHWit 0MOPMAAIT MPOTOKO/IOM B COOTBETCTBUM C TpeGoBaHUAMU
FOCT ISO/IEC 17025.
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