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Mpeauncnosue

1 Paspa6oTaH AKLUMOHEpPHbIM 00LIEeCTBOM «HayyHO-uccneaoBaTenbCkuii MHCTUTYT OXpaHbl aTtMocdep-
Horo Bosayxa» (AO «HUN Atmocdepay) coBMECTHO ¢ IMyOBnuyHbIM akuMOHEepPHbIM 00LECTBOM «DOCArpo»
(MAO «DoCArpo») U AKLMOHEPHBLIM OBLLECTBOM «Hay4yHO-UCCneaoBaTeNbCKUA MHCTUTYT NO YAO0BPEHNSAM U
UHCcekToyHrMuugam uMenmn npodeccopa A. B. Camonnosa» (AO «<HNYND»)

2 BHECEH IMpoeKTHbIM TEXHUYECKUM KOMUTETOM MO cTaHaapTusaumu MTK 708 «3konornyeckn yucras
CenbCKOX03ANCTBEHHAsA NPOAYKUKS, Cbipbe U NPOAOBONLCTBUER

3 YTBEPXJEH M BBEOEH B OENCTBWE Mpukasom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 29 Hosbpsa 2019 r. Ne 1326-ctT

4 BBEJEH BMNEPBbIE

5 B HacTosileM CTaHAapTe YYTEeHbl HEKoTopble nonoxeHuusa craHgaptos BS EN 16317:2013,
BS EN 16318:2013, BS EN 16319:2013, BS EN 16320:2013

lpasuna npumeHeHuss HacMosWeeo cmarHdapma ycmaHosrneHe! 8 cmambee 26 ®edeparnbHo20 3aKoHa
om 29 uiwoHs 2015 e. Ne 162-®3 «O cmarnOapmu3sayuu e Pocculickoli ®edepayuu». Ungpopmayus 06 us-
MEHEHUSX K HacmosuweMmy cmaHdapmy nybnukyemcs e exe200HoM (no cocmosHulo Ha 1 ssHeaps mexkyuiezo
eo0a) uHghopmauuoHHOM ykasamene «HayuoHanbHble cmaH0apmbl», a ohuyuanbHbIll MEeKem U3MeHeHULl
U 11orpaeoK — 8 eXeMeCcs4HOM UH(OPMaUyUOHHOM yKkasamerne «HauyuoHanbHble cmaHOapmbl». B criyyae
nepecmMompa (3aMmeHbi) unu OMMEHbI Hacmosweeo cmaHlapma coomeememesytowee ysedomreHue 6ydem
onybnukosaHo 8 brnuXalilueM 8biTyCKe EXEeMECAYH020 UHEPOPMAUUOHHO20 yKasamerns «HayuoHarbHbie
cmaHOapmbly. Coomeemcmeyroujas uUHghopMmayus, yeeOoOMIeHUE U MEeKCMbl PasMewaromecs makxe 6 UH-
hopmauuoHHOU cucmeme obuiea0 nonp3os8aHuUsi — Ha oghuyuanbHom calime ®edeparnbHoO20 azeHmemea o
MEXHUYECKOMY pezynupoeaHuro u Memponoauu e cemu iimepHem (www.gost.ru)

© CraHaaptuHcopm, odopmnerune, 2020

HacrosLwwmit cTaHgapT He MOXET ObiTb MOMHOCTbLIO UM YaCTUYHO BOCMPOU3BEAEH, TUPAXKNPOBAH U pac-
NPOCTPaHEH B Ka4eCcTBe 0pULMaNLHOrO U3aaHus 6es paspellenus denepansHOro areHTCTBa Mo TEXHUYECKO-
MY pPerynmpoBaHU0 U METPONIOTMK
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BBeaneHue

Hacroawwii crangapt paspabotaH B COOTBETCTBUM C [TNaHOM MepPONPUATUIA NO CO3AAaHNUI0 POCCUACKMX
3aLMLIEHHBIX BPEHAO0B CEMNMbCKOXO3SAINCTBEHHON NPOAYKLUMMN C YNYYLLIEHHbIMUA 3KONOTMYECKMMU XapaKkTepUcTu-
Kamu, Cblpbsi M NPOAOBONBLCTBUSA, YTBEPXAEHHLIM NOCTaHOBNEHNEM MpasutenscTea Poccuiickon deagepavuu,
B LIENSIX NOBbILLEHUS €€ KOHKYPEHTOCNOCOOHOCTU HA BHYTPEHHEM U BHELLHEM PbIHKAX.

YcTaHOBNEHO, YTO KpOMe yrnepoaa, BoAOpOoAa U KMCropoda Ans HOPMarnbHOr0 pPa3sBUTUA CEMbCKOXO-
3AWCTBEHHBLIM KynbTypam HEOOXO0AUMBI U Apyrue XMMUYeckue aneMeHTol. OHM NoApasaensitoTca Ha rpynnbl B
3aBUCUMOCTU OT YPOBHS COAEPXKaHUS B PACTUTENbHbIX TKAHAX. B 4aCTHOCTH, K MakpoOanemMeHTaM OTHOCATCA
asor, hochop U Kanum, K Me3oanemeHTaM — Kanbuuii, Marinin u cepa. OCHOBHbIMU MUKPOSNEMEHTAMMU Bbl-
CTYNaloT Xenes3o0, MapraHel, UUHK, Meab, 6op, MonubaeH u ap. bes aTux KOMNOHEHTOB HE MOXET HOPMAarbHO
3aBEPLUMTLCH XXU3HEHHBIN LUK MOB0N KyNbTypbl, T. K. B (PM3NONOrMiyeckux OyHKUMAX OHW He3aMEHUMbI U
NPUHUMAIOT HEMOCPEACTBEHHOE yyacThe B MeTabonmame opraHuamMa.

B HacTosLwweM cTaHaapTe npuBeaeHbl METOALI OTOOPA M NOATOTOBKM MPOB K aHanNn3y MUHEpanbHbIX ya0-
OpeHnit ¢ yny4vLleHHbIMU 9KONOTMYECKUMU XapakTepucTukamu. Takke npuBefeHbl METOANKU ONpeaeneHus
coaepXaHus NPUMECHbIX KONMYECTB TOKCUYHbIX 3eMEHTOB METOAAMU aTOMHO-9MUCCUOHHON CMEKTPOMETPUM
C WHAYKTUMBHO CBA3aHHOM Mna3Moi, aTOMHOI abcopOumm ¢ nnamMeHHo atoMusaumeit u poToMeTpUn.
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HAUMWOHANBbHBIN CTAHAOAPT POCCUUCKOW ®EREPALUMN

MpoAayKuusa cenbCKOXO3ANCTBEHHAA, CbiPbe U NPOAOBOSNLCTBUE C YNy YLEHHbIMU 3KONIOrMYeCKUMu
XapaKTepucTUKamm

YOOBPEHUA MUHEPAJIbHbLIE

MeToabl onpeaeneHUa CBUHLA, KAAMUSA, MbllbSAKA, HUKeNA, pTyTH, xpoma (VI), meau,
UMHKA U OuypeTta

Agricultural products, raw materials and food with improved environmental characteristics. Mineral fertilizers.
Method of measurement of lead, cadmium, arsenic, nickel, mercury, chromium (VI), copper, zinc and biuret

Dara BBepenua — 2020—03—02

1 O6nacTb NnpUMeHeHus1

Hacrosawuin craHgapt ycraHasnveaeT obme TpeboBaHus kK 0T6OpY 1M NOArOTOBKE NPOO, METOAAM KOH-
TPONsi CBMHUA, KaAMUSA, HUKENsi, MblLbsKa, pTyTH, xpoma (VI), Meaun, uMHKa B MUHepanbHbIX yaobpeHusx, a
Takke Ouypera B kapbamuae, NPUMEHAEMbIX NPV NMPOU3BOACTBE CENbCKOXO3ANCTBEHHOW NPOAYKLMU C YIyy-
LUEHHBIMU 3KONOTUYECKUMU XapaKTEPUCTUKAMU.

MonoxeHns HaCTOSALLEro CTaHgapTa pacnpoCTPaHSAITCA HA MUHEpanbHble YA0OPEHUs C yNyJLLeHHbI-
MU 3KOJIOTMYECKUMU XapaKTEPUCTUKAMU, BKIIOMAs aMMUaYHyI0 Cenutpy, kap6amua, kanuiHble yaoopeHus,
nony4YaemMble XUMUYECKUMU U HU3UYECKUMU METOAAMMU, U CIOXHbIE, U KOMNNEKCHbIE doccopcoaepxalume
yaobpeHus, nony4vaemMble CEPHOKMCIOTHBIM U a30THO-KUCIOTHBLIM Pa3noXeHUWEM POCCUIICKOTO anaTtuToBOrO
KOHUEeHTpaTa unu ocdatHOro Chbipbs, UMM UX CMECei, obecneYnBalomx ynyyLeHHbIE 3KONormyeckue xa-
PaKTEePUCTUKN MUHEpParbHbIX YA0OPEHWIA.

Hacrosiluit cTaHaapT He pacnpocTpaHseTcsl HA OPraHUYeckne n OpraHoMUHepasnbHble yaoopeHus.

2 HopmaTUBHbIe CCbISIKU

B HacTosiLeM cTaHAapTe UCNOMNb30BaHbl HOPMATUBHLIE CCbISTIKU HA CREAYIOWME CTaHaapTbl:

FOCT 61 PeakTtusbl. Kucrnora ykcycHas. TexHuyeckue ycnosus

FOCT 1770 Mocyna mepHasn nabopaTopHas cTeknsiHHasi. LiunmHapbl, MeH3ypku, konobl, npooupku. O6-
LUMe TEXHUYECKNE YCNOBUS

FOCT 2081 Kap6amua. TexHuyeckue ycnosusi

FOCT 2603 PeakTuBbl. ALETOH. TeXHUYECKME YCNOBUS

FOCT 3118 PeakTtuBbl. Kucnora consinasi. TexHuyeckue ycnosus

FOCT 4220 PeakTuBbl. Kanuii 4ByXpOMOBOKUCTIbIM. TEXHUYECKNE YyCNoBus

FOCT 4212 Peaktubl. MeToAbl NPUFOTOBMNEHUSA PACTBOPOB AN KONOPUMETPUYECKOrO U HedpenomMeTpu-
4yecKoro aHanu3sa

FOCT 4328 Peaktusbl. Hatpus ruapookuck. TexHuyeckue ycrnosus

FOCT 4461 Peaktusbl. Kucnora asorHas. TexHuyeckue ycrnoBus

FOCT 4517 Peaktusbl. MeToAbl NPUrOTOBIIEHUA BCMOMOraTesibHbIX PEakTMBOB U PaCTBOPOB, NPUMEHS-
eMbIX MpU aHanuae

FOCT 4919.1 Peaktusbl u 0c060 4uCThIE BellecTBa. MeToabl NPUroTOBNEHUA PACTBOPOB MHAUKATOPOB

FOCT 11125 Kucnota azoTHas 0co6oi YUCTOThI. TexHUYeckue ycnosus

FOCT 14261 Kucnota conaHaa 0co60i YMCTOTbl. TEXHUYEeCcKkue ycnosmns

FOCT 14919 SnekTponnuTbl, 3NEKTPONMUTKUA U KapoyHble anekTpowukadbl ObiToBble. ObLLIMe TEXHUYE-
cKkue ycrnosus

WsnaHue ocpuumnansHoe
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MOCT 20432 Yno6peHus. TepMuHbl M onpeaeneHus

FOCT 23350 Yacbl Hapy4Hble U KapMaHHbIE 9NEKTPOHHbIE. ObLMne TeXHUYECKUe yCrnoBus

FOCT 21560.0 YaobpeHusa MuHepanbHble. MeToabl 0T60pa u NoAroToBkM Npod

MOCT 25336 Mocyaa u obopyaoBaHue nabopatopHble CTEKNSAHHbIE. TuUNbl, OCHOBHbLIE NapameTpbl U
pa3smepbl

FOCT 28498 TepMOMETPbI XMAKOCTHbIE CTEKNsHHbIE. ObLme TexHudeckue TpebosaHusa. Metoabl uc-
NbiTAHUN

MOCT 29169 Mocyaa nabopaTopHas CTeknsaHHas. MNuneTkum ¢ 04HOW OTMETKOM

MOCT 29251 (MCO 385-1-84) MNocyna naboparopHas creknsiHHas. biopetku. Yactb 1. O6wue Tpebdo-
BaHUA

FOCT 32555 Kap6amua (MoveBuHa). POTOMETPUUECKUI METOA ONpeaeneHusa cogepxaHua buypera

MOCT 33813 CenuTtpa ammuauHas u yaobpeHus Ha ee ocHoBe. MeTtoa onpeaeneHunsa coaepXxaHua meam

FOCT EN 1482-1 Yao6peHnus u usBecTkoBble Matepuarnbl. OT6op u nogrotoeka npo6. Yacte 1. OtHop
npo6

FOCT EN 1482-2 Yno6peHusi u ussectkoBble matepuansl. OTéop u noarotoBka npo6. Yactb 2. Mog-
rotoBka npo6

FOCT EN 15479 Yao6peHusa. CnekrpoMeTpuyeckoe onpeaeneHune obuypera B kapbamuge

FOCT OIML R 76-1 lNocyaapcrBeHHas cuctema obecneyeHus eqMHCTBa uaMepeHuin. Becol HeaBTomaru-
yeckoro gaencreua. Yactb 1. MeTponornyeckue m texHudeckue Tpebosanusa. Ucnbitrauus

FMOCT P UCO 5725-1 TouHOCTb (NPaBUIILHOCTL U NMPELU3NOHHOCTL) METOAO0B M PE3yrbTaTtoB U3MEPEHUN.
Yactb 1. OCHOBHbIE NONOXEHUSA U ONpPeaeneHns

MOCT P 52501 Boaa ana nabopatopHoro aHanuaa. TexHu4eckue ycroBus

FOCT P 58662 Mpoaykuusi CenbCkoXo3CTBEHHAS, ChIPbe W NPOA0BOSILCTBUE C YNYYLUEHHLIMU 3KONO-
rMYECKUMU XapaKkTepucTukaMn. TepMuHbl U onpeaeneHus

MpuMedaHue —IpK NONb30BAHUM HACTOSALLUM CTaHAAPTOM LienecoobpasHo NPoBEepUTL AHCTBUE CCbINOYHBIX
CTaHAapToB B MHOPMaLMOHHON cucTeme obLLero nonb3oBaHnst — Ha oduumansHoM caiite deflepanbHOro areHTCTBa Mo
TEXHNYECKOMY perynimpoBaHuio 1 METPOnorum B ceT IHTEpHET UNn No eXeroiHoMy UHchopMaLMoHHOMY ykasaTento «Ha-
LiMOHanbHbIe CTaHAapTbI», KOTOPLIA onybrMKkoBaH No COCTOAHUIO HA 1 AHBapA TEKyLLero roaa, U No BeiNyckaMm eXxXeMecay-
HOro MHpopMaLMoHHOro ykasatensa «HauuoHaneHble CTaHAapThI» 3a TEKYLLMIA rod. Ecnu 3aMeHeH CChbiNoYHbIA cTaHgapr,
Ha KOTOpbIil faHa HefaTMPOBaHHAasA Cchbinka, TO PeKOMEHAYeTCA Mcnonb3oBaTh AeCTBYIOLLYIO BEPCUIO 3TOrO cTaHAapTa
C YYETOM BCEX BHECEHHBIX B JaHHYIO BEPCUIO N3MEHEHNIA. Ecnn 3aMeHeH CChINOYHBIA CTaHAApT, Ha KOTOpLIA AaHa AaTy-
poBaHHas Cccblflka, TO PEKOMEHAYeTCs UCNoNb3oBaTh BEPCUIO STOro CTaHAapTa € yKazaHHbIM BhiLLE rofoM yTBEpXAeHNUS
(NpuHATKA). Ecnv nocne yTBepXAEHWA HaCTOSLEro cTaHAapTa B CChINOYHbIA CTaHAaPpT, Ha KOTOpLI AaHa AaTMpoBaHHas
CChINKa, BHECEHO U3MEHeHWe, 3aTpariBaroLlee NonoxXeHne, Ha KOTopoe flaHa cechifnka, TO 3TO NONOXEHUe PeKOMEeHAYeTCeA
NpUMeHsTb 6e3 y4eTa fJaHHOro U3MeHeHUs:. ECnn cebinoYHbIi cTaHfapT oTMeHeH 6e3 3aMeHbl, To NONOXEHUe, B KOTOPOM
AaHa ccbinka Ha Hero, peKOMEHAYETCA NPUMEHSATL B YaCTW, He 3aTparuBatoLLeit 3Ty CChISKY.

3 TepmuHbI U onpeaeneHus

B HacTosilem craHpgapte npuMeHeHbl TepMuHbl no FTOCT 20432 n TOCT P 58662.

4 O6wme TpeboBaHUsA K OTOOPY, XpPaHEHUIO U NOArOTOBKE NPO6 K aHanNu3y

4.1 OTGOp U NOArOTOBKY NPO6 MUHEpPankHbIX ya0OpeHUin ANa aHanu3a XMmMU4eCckoro coctaBa npoBoasT
¢ yyetoMm TpebosaHuii TOCT 21560.0, FTOCT EN 1482-1, TOCT EN 1482-2 u HOPMAaTMBHbIX AOKYMEHTOB Ha
KOHKPETHbIE BUAbI U MAPKU MUHEPANbHBIX YA0BPEHMIA.

4.2 MNpoby MuHepanbHOro ynobpeHus, mocTynueLLyo B nabopartoputo ANsi aHanuaa, PerucTpupyioT ¢
yKasaHuem:

- Homepa npobbl;

- patbl oT60pa npoobsl;

- AaTbl NOCTYNNEHNUA NPobbl;

- BUAa ynobpeHus;

- HaMMEHOBaHWNA NOCTaBLWKNKA (M3rOTOBUTENSA) yaoOpeHus;

- 0603Ha4YeHMs1 HOPMATUBHOTO JOKYMEHTa Ha ya0bpeHus:;

- Macchbl Npoobel;

- HOMepa napTum ygobpeHus, OT KOTOpPOro otobpaHa npoba;

- MecTa ot6opa npobbl (Npu HEOBXOAUMOCTH).
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4.3 Mpu XpaHeHUM U NOArOTOBKE NPOO K aHanM3y NPMHUMAKOT Mepbl, NPENATCTBYIOLLME UBMEHEHMIO CO-
cTaBa npob. YCnoeusi xpaHeHus n cnocobbl NoAroToBkM NPoB Kk aHanusy noabupaiot B 3aBUCUMOCTH OT Lenen
1 METOOB aHanu3oB (OnpeaernieHne arpoOXMMUYECKUX, IKONOTNYECKUX, CAHUTAPHO-TMIMEHMYECKUX nokasaTte-
new, paanauuoHHON 3arpA3HEHHOCTU U Ap.).

4.4 Mpo6bl ANst XMMUYECKOTO aHanu3a crneayeT ynakoBbiBaTk U XPaHUTb B MIIOTHO 3aKPbITbIX EMKOCTAX
M3 XMMUYECKWU HEWTparbHOro Matepuana.

4.5 EMKOCTM ANnsi XpaHeHus npob nepep 3anonHeHnem J0SkHbl ObITb YACTBIMU U CYXUMM.

4.6 Macca npo6bl TBEpAOro MUHEpParnbHOro yaobpeHusi AomkHa 6biTb He meHee 0,5 kr.

4.7 O6bem npobbl XMAKOTO MUHEPAansHOro yaotpeHus AomkeH ObiTb He MeHee 0,5 am3. Mepep or-
6opom HeoBX0AMMOW anuMKBOTbI PACTBOP TLUATENLHO NEPEMELLMBAIOT C NMOMOLLLI0 TabopaTopHO MELLIAnKK.

5 Metoabl onpeaeneHusl CBUHLA, KaaMUSl, HUKeNS, MblllbsiKa, pTYTH, xpoma (VI),
Meau, LMHKa B MUHeparibHbIX yaobpeHusix u buyperta B Kapbamuae

5.1 OnpeaeneHMe MaccoBOW AOMM CBMHUA, KaAMUSA, HUKENSA U MbllbsiKa METOAOM CNEKTPOMETPUM C
MHAYKTMBHO-CBA3aHHOI Nnasmoit (MCM-A3C) oCyLLECTBNAIOT B COOTBETCTBUM C npunoxenunem A'), unu no
aTTecToBaHHbIM MeToaukam [5]—([8], unu no apyrum MeTogmkam, aTTeCTOBaHHbIM B yCTAHOBIIEHHOM NOPSAKE.

CnpaBoYHblE CTaTUCTUYECKME pe3ynbTaThbl ONpeaeneHus KagMusl, CBUHLA, HUKENst U MbllbsKa NpUBe-
AeHbl B NpUnoxeHun 62,

5.2 OnpeaeneHue maccoBoi gonu ptytu metogom UCIM-ASC unu atomHo-a6CopOLUOHHLIM METOAOM
(AAC) 0CyLLECTBNAKOT B COOTBETCTBUM C npunoxennem A1), unu no atrecroanHoil metoauke [9], unu no apy-
r’MM METOAUKaM, aTTECTOBAHHbLIM B YCTAHOBIIEHHOM MOPSAKE.

CnpaBoYHbIE CTATUCTMYECKNE PE3YNETATHI ONPEAENEeHUs PTYTU NPUBEAEHBI B Npunoxennn 62,

5.3 OnpepeneHune maccoson gonu xpoma (VI) ocyLecTBNAIOT B COOTBETCTBUU C NPUIOXKEHUEM B3 unu
no Apyrum MeToamnkam, aTTeCTOBaHHbIM B YCTAHOBNEHHOM nopsiake. CnpaBOYHble CTaTUCTUYECKUEe pe3ynbra-
Tbl onpegenexHua xpoma (V1) npuseaeHsl B npunoxeHun b.

5.4 OnpepeneHne MaccoBomn 40NN Meau U LmHKa metoaom AAC OCyLLIECTBRSAIOT B COOTBETCTBUM C NPU-
noxexvem I, unu B cootBeTCTBUMU C TpeboBaHuammu MOCT 33813, unu no Apyrmm MeToaukam, atTeCToBaHHbIM
B YCTAHOBMEHHOM NOpPsAKE.

5.5 OnpeaeneHne maccoBoi gonu Guyperta B kapbamuae 0CyLeCTBNAIOT B COOTBETCTBUM C TpeboBaHU-
amu MOCT 32555, FOCT 2081 unu NTOCT EN 15479.

5.6 KOHKpeTHble MeTOALI OnpeaeneHnun coaepXaHusa 3arpasHAILLMX BELWLECTB YCTAHABNMBAIOT B HOPMa-
TUBHbIX AOKYMEHTaX Ha KOHKPETHOE yaobpeHue.

6 Obwue TpeboBaHMA K peakTuBam, pacTBopaMm, 060pyaoBaHUIO

6.1 MNpu npoBeaeHUN XUMNYECKUX aHaANU30B cneayer UCNOoNb30BaTb PeakTUBLI, UMEIoLLMeE KBanuou-
KaUMIO «XMMUYECKU YUCTBINY (X. Y.) UM «4YUCTBIN ANS aHanu3ay» (4. 4. a.), B yKaszaHHbIX cnyvasax — «ocobo
YUCTBINY» (0C. Y).

6.2 ina npuroToBneHUs BOAHLIX PACTBOPOB U NPU NPOBEAEHUN aHANM30B NPUMEHSAIOT BUAUCTMNNNPO-
BaHHYIO BOAY, NPUroToBMneHHyio no NOCT 4517.

6.3 PacTBOpbI M peakTuBbI, NPUMEHAEMbIE NPW aHanu3e, A0SKHbI ObITb NPO3paYHbIMK U 6e3 ocaaka.

6.4 [Ins NpUroToBMEHUS pacTBOPOB CPABHEHUSI MCNOMNb3YIOT OAUH PacTBOP, OTMEPAS pasHble ero 06b-
€Mbl C MOMOLLbIO OAHON MepPbl BMECTUMOCTM.

PactBopbl peakTMBOB 06aBNAIOT B PaCTBOPLI CPABHEHUS, XONOCTbIE U aHANU3MpyeMbl€ PacTBOPLI B
nocneaoBaTenbHOCTH, YKAa3aHHOW B COOTBETCTBYIOLLEM METOAE aHanu3a, TWaTenbHO NepeMeLLInBan pacTsop
nocne npubasBneHNA KaXxaoro peakTuea.

6.5 PacTBOpbI MHAWUKATOPOB CNEAYET rOTOBUTL B COOTBETCTBUMU C TpeGosanuammu FOCT 4919.1.

6.6 BcnomoratenbHble pacTBOPLI, NPUMEHSIEMbIE B aHanNU3e, rOTOBAT B COOTBETCTBUM C TpeGoBaHUAMU
COOTBETCTBYIOLLEro CTaHAAPTa Ha METOAbI aHanNn3a U METOANKN U3MEPEHUN.

6.7 Oina npoBeaeHUA aHanu3a, XpaHeHUa peakTUBOB U PACTBOPOB cneayet NPUMEHATbL Tapy U nocyay
u3 crekna, dhapdopa, kBapua, NONUITUIIEHA U T. 4. B COOTBETCTBUU C TPeBOBaHUAMMW CTaHAapTOB HA METOAbI
aHanusa unu MeToAuKN N3MepPEHUN.

1) B npunoxenun A yuteHsl Tpebosanus [1}—[4).
2) B npunoxenun b NpuseaeHbl cNpaBoYHLIE AaHHbIe cornacHo [11—4].
3) B npunoxeHuu B yuTeHbl TpeGoBarus [4].
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6.8 Mcnonb3yemMble cpeacTesa U3MepeHnin 4osMkHbI ObiTb BHECEHbI B Focpeectp CU, A0NYLWEHHbIX K Npu-
MeHeHU0 B P®, 1 noBepeHbl B ycTaHOBNEHHOM nopsiake. McnbitatenbHoe obopyaoBaHue AOMKHO ObITb aTTe-
CTOBaHO B YCTAHOBJIEHHOM nopAaake.

MepHasa nocyaa fomkHa COOTBETCTBOBATL BTOPOMY Knaccy TouHocTu no FOCT 1770. fonyckaeTca uc-
nonb30BaHME UMMOPTHOW MEPHOMN Nocyabl, obecneunsatoen Tpedyemyto TOHHOCTb.

6.9 MNpwu BbINONHEHUN usmepeHnin metogamm AAC u UCM-A3C anuHy BONHLI U Apyrue ycnoBua uamepe-
HWI BLIOMPAIOT TaK, YTOObI JOCTUTHYTL ONTUMASbHBLIX 3HAYEHUI YYBCTBUTENBHOCTU U TOYHOCTU ANA onpeje-
NAeMOro afieMeHTa U NPUMEHAEMOro CpeacTBa NSMEepPEeHui.

6.10 JonyckaeTcs NpUroToBneHNE peakTUBOB, YKa3aHHbIX B Npunoxenusax A, B u I, B Tpebyembix o6bemax.

7 Obwume TpeboBaHMA K 0OpaboOTKe JaHHbLIX UCMILITAHUNA

7.1 MNpu BbIMMCNEHMN pe3ynbTaTa aHanu3a B nepecyeTe Ha cyxoe yaobpeHue pesynsrtaT yMHOXAIOT Ha
KoadhpuuymeHt
100
100-W'’
rae W — maccoas Aons BoAbl B yn00peHun.

7.2 3a pe3ynbraT U3MepeHuit MaccoBOM 40U dneMeHTa B Npobe NpMHUMALOT cpegHee apudMeTUdeckoe
3Ha4YeHune pesynbLTaToB ABYX ONpeAeneHui, Nosly4eHHbIX B ycrnoBusax nosropaemoctu no NOCT P UCO 5725-1.
PacxoxxgeHue mexay pesynsratamu AByX ONpefeneHui, NoslyYeHHbIX B YCMOBUSX MOBTOPSIEMOCTU MO
OCT P NCO 5725-1, He OOMKHO NpeBbILLATh 3HAYEHUs npeaena noBTopsieMoCTU Npu AOBEpUTENbHOW Be-
poatHocTu 0,95, npuBeAEHHOroO B CTaHAAPTE HA METOAbLI aHanNU3a UNu B METOAMKE U3MEPEHUN, ANs COOTBET-
CTBYIOLLIETO AMana3oHa MacCoBbIX 40NN ONpeaensieMoro feMeHTa.

7.3 Ecnu pacxoxaeHue Mmexay pesynsrartamu AByX onpeaeneHui, NofyyeHHbIX B YCNOBUAX NOBTOPSA-
emoctu no MOCT P MCO 5725-1, npeBbILLAET 3HA4YEHUE npeaena noBTopseMoCcTH Npu AOBEPUTENLHON Be-
podatHocTn 0,95, NnpMBEAEeHHOrO B CTaHAApPTE HA METOAbLI aHanu3a UM B METOAUKE M3MEPEHUN, AnA COOoT-
BETCTBYIOLLErO AManasoHa MaccoBbIX A0NeN OnpeaensAeMoro aneMeHTa, To aHanu3 HeobxoAUMO NOBTOPUTb.
Mpy NOBTOPHOM NPEBbILIEHUN Npeaena NOBTOPSAEMOCTH aHanu3 NpekpaLatoT A0 BbISBIEHWUSA U YCTPAHEHUA
MPUYKH NOBLILLEHHOTO pasbpoca pe3ynLTaTos.

7.4 3HaveHne pesynbrata aHanu3a AOSMKHO CoAepXKaTb KONMMUECTBO LMdp HA oauH pa3pag bonblue,
YeM 3HaYeHUe HOPMbl COAEPKAaHUA TOKCUYHOTO 3neMeHTa B yao0peHuu.

M

8 KOHTpPOSb TOYHOCTU pe3yrbTaToB U3MEPEHUN

8.1 Mpu HaNUuUMKU COOTBETCTBYIOLMX CTaHAAPTHLIX 06pa3LOB nepes NPOBEAEHMEM PYTUHHBLIX U3Mepe-
HWIA cregyeT ux NPoaHanu3npoBaTh ANA NOATBEPKAEHUSA TOT0, YTO AHANUTUYECKOE U3BMNEYEHUE, BbIPAXKEH-
HOE B MPOLIEHTAX MO OTHOLLEHUIO K CePTUDULUPOBAHHOMY 3HAYEHUIO, YAOBNETBOPUTENLHO.

8.2 Ecnu naGopartopus NpoBOAUT aHanNU3 MUHepanbHbIX ya0OpeHuit Ha coaepkaHue OCHOBHBLIX TOK-
CUYHBIX 3NEMEHTOB COeAUHEHUI PErYNSIPHO, TO PEKOMEHAYETCA, YTOObI OHM NPUHMMANU y4yacTue B COOTBET-
CTBYIOLMX NPOrpaMmax BHELUHEN OLEHKW Ka4ecTBa UK NpoBepkax keanudukaumm, ecnv Takue nporpamMmmbl
CYyLLECTBYIOT, U nabopaTopuu MMEIOT BO3MOXHOCTb MPUCOEANHUTLCA K HUM.

9 MNMpoToKon ncnbITaHUn

BeayTt 3anucu pe3ynsraTtoB UCNbITaHWIA, COAEpXKaLLme CneaytoLLyio nHopmaumio:

- 3asiBNeHUe 0 KOH(PUAEHUMANbLHOCTM NONyYeHHOW nHAOpMaLumn, Npu He06X0ANMOCTH;

- NONHY0 naeHTudukaumio Npobbl MMHEpanbHOro yaobpeHus, B TOM Yucne aaty u mecro orbopa, Ho-
Mep napTum, Homep npoobl;

- CCbISIKY HA HOPMAaTUBHbIN AOKYMEHT Ha KOHKpeTHOe yaobpeHue;

- Tun(bl) npuGopa(o.), UCNONb3yEMbIX ANSt NOAFOTOBKW M aHanu3a Npob ¢ ykazaHMeM yHUKanbHbIX UAEH-
TUUKALMOHHBIX AaHHBIX, cBeaeHUA 0 nosepke CU, 06 aTTecTayum ucnbitatenbHoro 060pyaoBaHus;

- pesynbrart UCMbITaHWUN;

- ®. U. O. aHanuTuka(oB) unu apyrne aneMmeHT(bl) MASHTUDUKALMKN TIMYHOCTH,;

- AaTy NpoBeAeHust aHanu3a;

- onMcaHue NobbiX CNyYanHbIX OTKNOHEHUI, 0COObIX 0OCTOATENLCTB, UK APYIYIO NONE3HYI0 MHOPMALMIO.
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MpunoxeHune A
(cnpaBoyHoe)

KonuuyectBeHHOE onpeaerneHue TOKCMYHbIX 3/1IEMEHTOB B NpoGax MUHepasnibHbIX yA0OopeHui

A.1 OnpegeneHne MaccoBoOMi [ONU KaAMUsl, HUKENS, CBUHLA U MbllUbSKa METOAOM aTOMHO-3MNUCCUOHHON
CNeKTpoMeTpUM C MHAYKTUBHO-CBAI3aHHOM nnasmoi (MCMN-A3C)

A_1.1 CywHocTb MeToAa

MeToa OCHOBaH Ha U3MEPEHUN UHTEHCMBHOCTU U3NyYeHUs onpegenseMoro aneMeHTa B Bo36yX/AeHHOM COCTOAHUM
B BLICOKOYACTOTHOW UHAYKTUBHO-CBSI3aHHOMW Nnasme. MHTEeHCUMBHOCTb W3NYYEHUs1 3aBUCUT OT KOHLUEHTpauun onpepens-
€MOro afeMeHTa B pacTBOpe aHarnuaupyemoro obpasua. [ina pactBopeHus obpasiia MUHeparnbHoro yaobpeHus ncnonos-
3yHOT pacTBOpP «LiapCKoii BoAKU». M3aMepeHUsi KOHLeHTpaLuil CBUHUA, KaAMUA, MbILLIbsIKa, HUKENS BINONHAIT C OCEBLIM U
paavanbHeiM 0630pom.

A.1.2 CpeactBa u3MmepeHuii, BCriomorarenbHoe o6opyAoBaHue, nocya U peakTuBbl

ATOMHO-3MWUCCUOHHBIA CNEKTPOMETP € UHAYKTUBHO-CBSI3aHHON Nnasmoi, obecneunsaroLLuil oceBoil U pagnanbHbIi
0630p NNasMmbl ¥ Koppekumio hoHa, Co crnekTpanbHbIM AuanasoHom oT 160 go 980 HM U npeaenomM AonycTUMOW OTHOCK-
TenbHOW norpewHocTu He bonee 5 %.

CTaHaapTHbI obpasel} cocTaBa pacTBopa MOHOB KaZiMUS C aTTECTOBaHHLIM 3Ha4Y€HUEeM MacCcOBOW KOHLEHTpaLun
1,0 r/am3 1 rpaHMLaMmn aonyckaeMblX 3HaYEHUiA OTHOCHTENBHOI NOTPELUHOCTN aTTeCTOBAaHHOro 3HaueHust He 6onee +1 %.

CTaHaapTHbI obpasel, cocTaBa pacTBopa MOHOB CBUHLA C aTTECTOBaHHLIM 3Ha4YeHWEM MacCOBOW KOHLEHTpaLuu
1,0 r/am3 1 rpaHMLaMmn AonyckaeMeIX 3HaYEHUiA OTHOCUTENBHOI NOTPELLHOCTN aTTeCTOBAaHHOrO 3HaueHUs He 6onee +1 %.

CTaHaapTHbI obpaseL, cocTaBa pacTBOpa UOHOB HUKENS C aTTECTOBAHHLIM 3HAaYEHWEM MacCOBOIN KOHLEHTpaLun
1,0 r/am3 1 rpaHMLaMmn AonyckaeMbIX 3HaYEHUiAi OTHOCUTENBHOI NOTPELLHOCTN aTTeCTOBAaHHOro 3HaueHNs He 6onee +1 %.

CTaHaapTHbI 0bpasel, cocTaBa pacTBOpa MOHOB MbILLbsIKA C aTTECTOBAHHBIM 3HAa4YEHWEeM MacCOBOIN KOHLEHTpaLun
1,0 r/am3 1 rpaHMLaMn AonyckaeMbIX 3HaYEHUiA OTHOCUTENBHOI NOTPELLHOCTYM aTTeCTOBAaHHOrO 3HaueHNA He 6onee +1 %.

MpuMmevaHunsda

1 [lonycKkaeTca NpuroToeneHne pacTBOPOB MOHOB U3MepsieMbIX ArleMEHTOB MaccoBoi KoHUeHTpauuun 1,0 /am3 us
peakTtueor no MOCT 4212.

2 Jonyckaetcs ncrnonb3oBaTb CTaHAapTHLEIE 06pasLbl cocTaBa pacTBopa MOHOB U3MEpPSEMbIX 3NEMEHTOB C arTe-
CTOBaHHLIM 3HaYeHWeM MaccoBOil koHUeHTpauun 0,1 r/aM3 1 rpaHMuamMu AonyckaeMblX 3HAYEHWA OTHOCUTENBHON Mo-
rpeLUHOCTH aTTecToBaHHOro aHaveHns He 6onee +1 %.

Becbl anekTpoHHble crieyuansHoro (1) knacca TodHocT no FOCT OIML R 76-1 (Max =210+, e = 0,001 r).

Becbl anekTpoHHele Beicokoro (I1) knacca TovyHocTu no MOCT OIML R 76-1 (Max = 2100+, e = 0,001 ).

TepMOMeTp XUAKOCTHLIA nabopatopHeii no MOCT 28498 ¢ ananasoHOM usMmepeHuii Temnepatypel oT 0 °C go
100 °C 1 abcontoTHOR NorpeluHocThio 1 °C.

Yackl anekTpoHHble no MTOCT 23350 unu TaiiMep ntoboro Tuna No COOTBETCTBYIOWMM HOPMATUBHLIM JOKYMEHTaM.

McuxpomeTp YHUBEpPCarnbHbIA N0 COOTBETCTBYIOWMM HOPMAaTUBHBEIM JOKYMEHTAM C AUana3oHoOM W3MEepPeHUIn OTHO-
cuTenbHol BnaxHocTu Ao 80 % u abcontoTHOW NorpeLHocThio +7 %.

BapomeTp No COOTBETCTBYIOLLMM HOPMaTUBHBLIM JOKyMEHTaM € Ainana3oHoM uamepeHmii ot 810 rfa go 1050 rMa un
abCcontoTHOW MorpellHOCTLI 3MepeHuid £2 rTa.

Kon6kl mepHele 2-1000-2, 2-100-2, 2-50-2 no MOCT 1770.

BropeTka 1-2-25-0,05 unu 1-2-10-0,05 no NOCT 29251.

Munetkm 2-2-1, 2-2-2, 2-2-5, 2-2-10, 2-2-20, 2-2-50 no NOCT 29169.

LinnmHgpbl MepHble 2-25-2, 2-50-2, 2-100-2, 2-250-2 no TOCT 1770.

Kon6a Kn-2-100-29/32 TXC no NOCT 25336.

XonoaunbHuk XLW-1-400-29/32 no MOCT 25336.

CrakaH4uk AnA BaBewwmBaHus (biokca) CB-14/8 nunn CH-34/12 no FOCT 25336.

BopoHka B-75 XC, unu B-110 XC no MOCT 25336.

Okcukartop no MNOCT 25336, 3anonHeHHLIA ocyLLUTENEM.

MnuTtka anekTpuyeckas nabopatopHas unu 6elToBas.

Boga ansa nabopatopHoro aHanusa no FOCT P 52501, creneHb YACTOTHI 2, UNW Boga AUCTUNNUPOBaHHAs, [BaxXa bl
neperHaHHasa (buguetunnar), rotoBat no NOCT 4517.

Kucnota asotHasa no MOCT 4461 kBanudukauyum «X. 4.» unu kucnota asotHasa no FOCT 11125, «oc. 4.», KOHUEHTpK-
poBaHHaA (MNOTHOCTL p = 1,42 rfcmd).

Kucnota conaxas no NOCT 3118 kBanudmkayum «x. 4.» unu kucnota consaHan no FTOCT 14261, «oc. 4.», KOHUEH-
TpUpoBaHHas (MNOTHOCTL p = 1,18 rfemd).

AproH razaoo6pasHblil BbICOKOW YUCTOTHI.

DUNETpl ByMaxHble 06€330MEHHBIE «CUHSASI NMEHTay.

MpumMedaHune —lpu MCNoNb3OBaHUU B KAYECTBE PEAKTUBOB OMACHLIX (€[KUX, TOKCUUHLIX) BELLECTB cneqyeT
pyKkoBOACTBOBaTbCA TpeboBaHMAMM Ge30MacCHOCTH, U3MOXEHHBIMU B HOPMATUBHLIX AOKYMEHTaX Ha 3TW peaKTUBbI.
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A.1.3 MogroTtoBKa K aHanusy

A.1.3.1 MNpuroToBreHne cMeLLaHHOro pacTsopa KUCNoThbl

150 cm3 consHoii kuenoTsl (p = 1,18 r/cm3) OTMEPSIOT LANHAPOM, OCTOPOXHO, HEGONBLLMMM MOPLMAMU, NPU MOCTO-
SHHOM NepeMeLLIMBaHNM, NOMELLAIOT B MEPHYo konby BMecTUMocTkio 1000 cM3, B KOTOpYIO NPeABapUTENbHO NOMeLLaloT
200 cM3 AUCTUNNUPOBAaHHOI BoALI. 3aTeM B 3Ty Xe KOfby 0CTOPOXHO, HEBOMBLINMU NOPLNAMK, MPN NOCTOSAHHOM Nepeme-
LMBaHUM NpnGaBnAIoT LnuHAapoM 50 cm3 asoTHoit kncnoTsl (p = 1,42 r/em3). PacTeop B Konbe oXMaxaaroT 0 KOMHATHOIA
Temnepatypbl, OBOAAT AUCTUIIIMPOBAHHOW BOAOW [0 METKW, NepeMeLLUBaloT.

PacTBop XpaHAT B MNOTHO 3aKpbLITOW CTEKNSAHHOW nocyae B rnabopaTtopHom nomeleHun. Cpok rofHoCTH pacTBo-
pa — Tpu MecaLa.

A.1.3.2 MNpurotoBnexHne paboyero pactBopa 1 ¢ MaCCOBOI KOHLEHTpaLueid CBUHLUA, KafiMUS, MbllLbsIKa U HUKens
0,1 riam3

OT6npaloT cyxumm nuneTkamn no 5 cm3 cTaHgapTHLIX 06pasLoB cocTaBa PacTBOPOB MOHOB CBUHLA, KaMUsl, Mbl-
WbAKA U HUKENS MaccoBOii KoHLeHTpaLmu 1,0 /aM3, noMeLLaioT B MepHbIe konbbl BMecTUMOCTLIo 50 cm3, fonuBsatoT Ao
METKU CMeLLaHHbIM pacTBopoM kucnothl (A.1.3.1), nepemelumBalor.

PacTBOp XpaHAT B NNOTHO 3aKpbLITOW CTEKNSAHHOW nocyae B nabopaTtopHoM nomeleHun. Cpok rofHoOCTH pacTBo-
pa — Tpu mecsLa.

Mony4eHHbIA pacTBOp MCMONL3YIOT AJ1S1 NPUroTOBIeHMs1 paboyero pacTeopa 2 W UCNBITYEMbIX pacTBOpoB ¢ fo6aB-
NeHUeM U3BECTHOro KoNuyecTBa onpeaernsemblX aleMeHToB.

A.1.3.3 MNpurotoBnexnne paboyero pactBopa 2 ¢ MaccoBOI KOHLEHTpaLueid CBUHLA, KaiMUS, MbllLbsIKa U HUKeNs
0,01 r/iam3

Ot6upator nuneTkoii no 5 cm3 pabouero pactaopa 1 (A.1.3.2) Kaxa0ro oNpeaenseMoro aneMeHTa, NoMeLLalT B
MepHy'o konby BMeCTUMOCThI0 50 cM3, 10NMBaIOT 10 METKM CMeLLIaHHBIM PAaCcTBOPOM KUCAOTEI, NEpPEMELLMBAIOT.

PacTBOp XpaHAT B MIOTHO 3aKpbLITOW CTEKIISAHHOW nocyAe B nabopaTtopHoM nomeleHun. Cpok rofHoCTH pacTBo-
pa — oAuH MecsL. [onyyYeHHbIR pacTBOp UCNOMbL3YIOT ANS NPUrOTOBIIEHUSA FPaAyNPOBOYHbLIX PacTBOPOB U UCTLITYEMOro
pacTBopa ¢ Jo6aBneHMeM N3BECTHOTO KONIMYECTBa OMnpefensieMblX afIeMeHTOB.

MpuMedaHune — JonyckaeTcs npurotoBrieHue pabouunx pacteopos ¢ 6onee Huskumm (0,001 r/am3) unu Hepas-
HbIMW MaccoBbIMU KOHLEHTPaLMAMMW CBUHLA, KaAMUS, MblLLbsIKa U HUKens. [ins aToro oTouUpaloT NUNeTKoi HeobxoauMble
o6beMbl paboumnx pacTBOPOB 1 UMK 2, NOMELLAIT B MEPHYI0 KOrby BMECTUMOCTbI0 50 cM3, [0NMBAIOT 10 METKU CMeLLaH-
HblM pacTBOPOM KUCMOThI, MepemMeLLnBaloT. MICnomnb3yloT CBEXENPUIOTOBMEHHbIe pacTBOpPbI.

A.1.3.4 YcTaHOoBneHUe rpaflyMpoBOMHBLIX XapaKTepucTUK Ansi ornpeAeneHus MaccoBoW JONU KafMUsl, MaccoBOW
JOnu cBUHLA, MaccoBOM J0MN MbllLbsaKa U MAacCoBOIA 0NN HAKENS (BHELLHANA rpajynposka)

MpagyvpoBOYHbIe pacTBOpPbl FOTOBAT pa3baBneHnem COOTBETCTBYHOLMX pabounx pacTBOpOB CMELLAaHHLIM pacTBo-
pOM KUCNOTHI.

CrepyeT BbIGpaTh NOAXOAALLWIA ANANa3oH rpagynpoBOYHbLIX PacTBOPOB, OXBATLIBAIOLLIMX NIMHENHLIA AUana3oH rpa-
LYVPOBKY.

B HeoBxoaNMoe KonmM4ecTBO MepHbIX KoNb BMecTUMOCTbi0 100 cM3 Kaxaas BHOCST NUNETKON pabodune pacTBopbi
2 n3MepsieMbIX 3eMEHTOB B COOTBETCTBUM € Tabnuueit A.1, 4oBoAAT 06bEMbI pacTBOPOB 10 METKUA CMELLAaHHbIM PacTBo-
poM kucnoThl (A.1.3.1) n nepemeLwwnBaloT.

OLHOBPEMEHHO C rpagyMpoBOYHBEIMU PacTBOpPaMK FOTOBSAT «XOSOCTbie» pacTBOPbI, COAEpXalliMe BCE pacTBOpbI,
KpoMme rpagyupoBoYHbIX.

MN3MepstoT NornoLeHne U3ny4eHnst N3MepseMblX 3NEMEHTOB B aHANUTUYECKUX YCTOBUSIX, MPUBEAEHHLIX B Tabnu-
ue A.2. Ina kaxaoro rpagynpoBOYHOro pacTeopa BbINONHAOT HE MeHee [IBYX M3MEPEHUii N paccUUTbIBaloT cpeaHeapud-
METUYeCKoe 3Ha4YeHne curHana.

Tabnuya A1 — O6beMmbl pabodero pactBopa 2 U MaccoBble KOHLEHTpaLK onpeaenseMblX aleMeHTOB B rpagyupo-
BOYHBIX pacTBopax

MaccoBan O6bem MaccoBas O6bem Obbem Maccosasn
gg:;emaz:g:: KOHLIeH- pabouyero KOHLIEH- pabouero K’zl:czz:a: paboyero KOHUEeH-
a0 (’; BUHLA) Tpauus pactBopa 2 Tpauyus pactBopa 2 s LI\‘:‘IbIIJprH-— pacTtBopa Tpauus
P 3 u CBUHUA, (kagmus), KaaMua, (MblWwbsAKa), u 3 2 (Hukens), HUKensA, mr/
cM 3 3 3 3 Ka, Mr/am 3 3
Mmr/am cM Mr/am cM cM aM
0 0 0 0 0 0 0 0
0,5 0,05 0,1 0,01 0,5 0,05 0,5 0,05
1 0,1 0,5 0,05 1 0,1 1 0,1
2,5 0,25 1 0,1 25 0,25 2,5 0,25
10 1 25 0,25 10 1 10 1
20 2 10 1 20 2 20 2
— — 20 2 — — — —
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Tabnuya A2 — Obwue aHanUTU4ECKMe YCNOBUS ANS ONpeAeneHUs CBMHLA, KaaMUs, MblLUbSKa U HUKENs METOA0M

MCMN-A3C

N3mepsieMblii anemMeHT CsuHel| Kaamuit MbiLLbsK Hukenb

[AnuHa BONHLI, HM 220,35 214,44 193,76 216,56
228,80 231,60
Koppekuusa doHa Ha Oa Ha Ha
Pa6ounii guanasoH, mMrigm3 0,02 po 10 0,005 no 5 0,03 npo 10 0,02 80 10
OCHOBHbIE NOMeXH Fe, Cu 214,44—Fe Cr 216,56—Fe, Mn
228,80—As, Sc

Mpeaen obHapyXeHus AnNs 0cCeBOro 0,005 0,002 0,01 0,005
npocmotpa, Mriam3

LnuHbl BOMH (3MUCCUOHHBIE JNTMHUKM, YKa3aHHble B Tabnuue A.2) aBnatoTca pekomeHgaunei, Kotopas 4omkHa 6biTb
npoBepeHa ANs KaXKA0ro OTAENbHOro CpefiCTBa U3MEPEHUA ¢ YHETOM NPOU3BOAUTENBHOCTU U pabo4nx napameTpoB Npu-
6opa. 3To NO3BONAET UCMONL30BaTL ApYrue SMUCCUOHHBLIE NIMHUW, €CAU BanuAaaLuMa NPUroaHOCTU ANA aHanusa KaaMmus,
HUKeNs, CBUHUA, MbiLbsika B yaobpeHusix 6bina nposefeHa.

MonyYeHHble flaHHbIE UHTEHCUBHOCTU U3NYYEHUS B 3aBUCUMOCTU OT MacCoBOW KOHLEHTpaLUn onpeaenaemMoro ane-
MeHTa ¢ NOMOLLbIO NporpamMMHoro obecneyeHuss cnekTpomeTpa obpabaTbiBaloT METOAOM HaUMEHbLIWX KBagpaToB, UC-
nonb3ysa ANA annpokcuMauum ypasHeHue Buaa A; = a + b - ¢; BelYUCNAOT NnapameTpbl ypaBHeHUA (&, b) n koadduLneHT
Koppensauun R2, 3HaueHne KoToporo JOMKHO BbITb He MeHee 0,99.

MpanyvwpoBKy CeKTpOMeTpa BLIMNOMHSIOT B COOTBETCTBUU C PYKOBOACTBOM Nonb3osatens. MNposepky rpagynpoBoy-
HbIX XapaKTepUCTMK, XpaHsLLUXCA B NamsT npubopa, NpoBoAAT HENOCPEACTBEHHO Nepes Ha4vanoM U3MepeHHA.

A.1.3.5 MpagyMpoBOYHLIE XapaKTEPUCTUKH, 3anUcaHHbIe B NporpaMMHoe obecnedeHmne cpeacTsa UsMepeHuit, npose-
PSIOT W KOPPEKTUPYIOT, BLIMOMHAS BHELLHIO rPagyupoBKy U KOPPEKLMIO MaTpUYHbIX adpdpexToB nyTem aHanusa obpasua ¢
M3BECTHO BennuuHoii fobaBku. B kauecTBe fobaBku ncnonb3yloT paboune pacTBopbl, NPUroTOBNEHHbIE NyTeM pasbasne-
HWS cTaHAapTHBIX 06pa3sLioB cocTaBa MOHOB aHaNU3UpyembIxX 3NeMeHToB. Micnonb3oBaHne MeTofa BHeLHEN rpaayupoBKu
¥ aHanusa o6pasya ¢ M3BECTHOI BenuunHo f06aBKu NO3BONSAET NPOBECTU aHaNKU3 yAobpeHuiA ¢ Hem3BeCTHON MaTpuLeit
UMK MaTpULER, KOTopasi He MOXET BbITh NErko CUHTETUYECKU NogaenaHa. ANUKBOTLI pacTBopa Npobbl aHaNU3UpyLoT cpea-
CTBaMMW BHeLLUHeN rpagynpoBKK, 3aTeM B OAHY anuksoTy aobasnsior 4o6aBKy ¢ U3BECTHOW KOHLEHTpaumei aHanuta 6e3
U3MEHEHNSA MaTpuLbl pacTBopa Npobbl. BeiYMCIIEHHYIO CTeNeHb U3BNeYeHns: Npu BBEAEHUM B Npoby N3BECTHOrO Konuye-
CTBa BeLLECTBa 3aTeM UCMOSb3YHT ANA KOPPEKTUPOBKN KOHLIEHTPAaLMK, paccuUTaHHON C NOMOLLIbIO BHELLUHEN rpaynpoBKN.
[aHHas MeTofuKa rpaflyupoBKM He MOXKET ObITb TaKoM e TOYHOIA, Kak rpagyupoBka no MeToay A06aBoK C UCTONb30BaHNEM
B KayecTBe Jo6aBOK Tpex anmksoT pabouux pacTBOpOB, NPUrOTOBMEHHBIX NyTeM pasbaBreHus cTaHAapTHbIX 06pasLioB
coCTaBa WOHOB aHanusnpyeMelx anemeHToB. MorpeluHocTb MeToAa f06aBoK HWKe 06LLeil NorpeLlHOCTM METoAa NpU yCro-
BWU, ECINU KOHLIEHTPALMA BCEro onpefensaemMoro arnemMeHTa B fiMHeliHoM pabodeM nanasoHe nocrne npuMeHeHus fobasku
COOTBETCTBYET YABOEHWUIO KOHLUEHTpauuu aHanuta. MHorne owwmbku Matpuiibl MOryT BbITb KOMMNEHCUPOBAHBI 3@ CYET 3TOIA
npouefypbl, €Cru OHU He ABNAKTCA JONONHUTENBHBIMU (HanpuMep, crneKkTpanbHble NOMEXN).

OT6upatoT YeTbipe OAMHaKOBbIE anuKBOTHI pacTBopa Npobbl, 3aTeM B TpU anukBoThl J06aBNsioT pasHbie 06beMbl
pabo4mnx pacTBOpoOB, MPUrOTOBIIEHHLIX NyTeM pa3baBneHusi cTaHfapTHLIX 06pa3LioB cocTaBa MOHOB aHanu3npyeMblx arne-
MEHTOB C U3BECTHON KOHUEHTpauueil aHanuta 6e3 nameHeHnss MaTpuLpl pactBopa nNpobbl. KoHueHTpaums BelyecTBa ¢
Jo6aBkamu M3BECTHOrO KonM4ecTBa B o6pasLie A0IMKHa HaXOAUTLCA B NTMHEHOM paboyeM AuanasoHe.

A.1.3.6 lNogroToBKa Mccregyemoro pactsopa

MoaroToBneHHyto Npoby MUHeparneHoro yaobpeHUa maccoii NpubnuantensHO 3 r B3BeLLMBAIOT (pesyrbrar B3BeLUm-
BaHMS 3aMNCLIBAIOT 10 YETBEPTOrO AECATUYHOIO 3HaKa), NOMELLIAT B KOHMYECKYHo konby, cMadusatoT 1 cM3 Guauctunnu-
poBaHHoI Bofbl, 406aBRSIOT UMNMHAPOM 21 cm3 consiHol KuenoThl (MNoTHocTk p = 1,18 r/em3) n 7 cM3 asoTHOI KuCnoT
(nnoTHocTb p = 1,42 riem3). Konby cpasy 3akpbiBatoT Npo6Koi ¢ 0BpaTHbLIM XONoAWUIBHUKOM. [atoT cMecu NocTosTh Npu
KOMHaTHOI TeMnepaType, Noka KUNEHWe He npeKpaTuTcesi, YTobbl 3aMeanuTb okucreHue noboi opraHuyeckoid Macchl B
obpasue. [oMeLLatoT Ha 3MeKTPUYECKYO NMUTKY U MeANEeHHO MOBLILIAoT TeMnepaTypy peakLMoHHOR cMecu 10 co3fiaHus
ycrioBuiA 06pasoBaHus KoHaeHcaTa. KUNaTaT B TeveHue 2 4, cnefar, YTobbl 30Ha KOHAeHcauMu He npesbiwana 1/3 Beico-
Thl XONOAMUIBHUKA.

OTKMIoYaloT Harpes, OXNaXaaloT, OTCOSANHSIIOT XONOAUILHUK. MpoMBIBaKOT XonoaunbHUK 10 cm3 BugmueTunnmpo-
BaHHOW BoAbl, cobupas NpomblBHbIE BOALI B Ty X€ KOHUYECKYIO Kornby, B KOTOPOIA NpoBOAUNKU pa3noxeHue npobbl, 3a-
KpbiBatoT Konby. Mony4eHHbI pacTBOp OXNaXAalT 0 KOMHaTHOW TeMnepaTypbl, KONIMYECTBEHHO MEePEHOCAT B MEPHYIO
kon6y BMecTUMocThio 100 cm3 1 foBoasAT o6beM pacTBopa A0 METKN BUAUCTUNNMPOBaHHO BOAOIA, NepemelumnBaloT. Mpu
HeoBXoANMOCTU DUNETPYIOT Yepes PUNETP KCUHAA NEeHTax».

Mony4YeHHbli unsTpaT (Npu HeobXxoaMMOCTH) pa3baBnAOT CMELLaHHLIM pacTBOPOM KUCNOTLI ANs NONyYeHUst Mac-
COBOIA KOHLIGHTPALMN CBUHL M HUKENS B AnanasoHe (0,02—5) Mr/am3, MaccoBoi KOHUEHTPaLMKU KafMUsi — B AnanasoHe
(0,005—5) Mr/am3, MaccoBoit KOHLEHTPaLMM Mblllbsika — B AuanasoHe (0,03-5) mr/am3.
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MpumeyvaHue — BaxHo, 4Tobbl o6wee pasbaBneHne uccneayeMoro pacteopa coenagano ¢ pasGasneHnem
3TOro pacTeopa ¢ y4eToM J06aBOK M3BECTHOIO KonNMYecTBa aHanuTa (cnocob NpUroToBneHus pacteopa ¢ fobaBkaMu K-
BECTHOro KonuyecTBa aHanura ykasaH B A.1.3.7).

OaHOBPEMEHHO C pasfioXeHWeM aHanmsnpyemoi npobel yao6peHUs roTOBAT pacTBOP «XOfIOCTOrO» OnbiTa, COAEP-
Xalyuii Bce pacTBOpbl peaKkTMBOB, KpOMe aHanu3upyemoi npobel, NpoBeAeHHLI Yepes Bce CTagun aHanusaa.

PacTBOpbI «X0nocTOro» onbiTa uccreayemoi npobel aHanuanpyloT 6e3 ganbHeiwero pastaenenus. MNepeg Kax-
AbIM aHaNU30M [ OMMKHbI ObITb YCTAHOBMNEHbI 3arPA3HEHNUS OT KagMUS, HUKENS, CBMHLA, MblLUbsIKa U PTYTU B CMELUaHHOM
pacTBOpe KUCNOThI, MCMONb3yeMOM A aHanusa.

A.1.3.7 lNoarotoBka uccnegyemoro pactsopa Ana Koppekyum MaTpudHbix acpdekToB

Ans kaxaoro uccneayeMoro pactsopa Tpebyetca pactBop obpasya ¢ U3BeCTHON BenuunHoi o6aBku. B kavecTse
AobaBkun ncnosnb3yoT paboyne pacTBOphI, NPUroTOBNEHHbIE NyTeM pa3baBneHns cTaHAapTHBEIX 06pa3LoB cocTaBa MOHOB
aHanu3npyembix anemeHToBs. [lobasneHne paboqero pacteopa ¢ M3BECTHBIM KONUYECTBOM BELLECTBA YBENIUYUBAET KOH-
LUeHTpauuto aHanuta He MeHee YeM Ha 100 %, Npu 3TOM He MEeHAET MaTpULly Uccrefyemoro pactsopa Unu pazGasneHHbIN
ncecneayemelii pacteop.

Ecnu B uccnegyemom pactsope cogepxutcs ot 1,00 mr/am3 go 5,00 mr/gm3 kagmusi, HUKens u CBUHLa, To gobas-
NeHUe N3BECTHOTO KONMYecTBa BelliecTBa COOTBETCTBYET 1 MI/AMS MHOTO3NeMEHTHOro paboyero pacTBOpa, COAepXalLiero
KagMWI, HUKENb U CBUHEL], U MOXET BbITb NpoBeAeHO BO BpeMs 5-kpaTHoro pas36aBneHusi obpasua.

Takum o6pasom 6epyT 2,00 cm3 uccneayemoro pacteopa i fo6asnsioT 1 cm3 paboyero pacteopa 2 MaccoBOM KOH-
yeHTpauuu 10 mr/am3 1 7,00 cM3 cMelLaHHOro pacTeopa KMCNoThl. Mccneayemelil pacTeop A0IMKeH BbITh Takke 5-KpaTHO
pa3baBneH cMellaHHLIM pacTBOPOM KUCIOThI Nepes uaMepeHuammn metogom ASC-UCTT.

Ecnu nccneayeMblit pacteop coaepxuT ot 0,005 mr/am3 go 1,0 mr/am3 kaamus u ot 0,02 mr/am3 go 1,0 Mr/am3 Hu-
KeMns 1 CBUHLA, OH A0MmKeH BbITb NpoaHanuanpoBaH 6e3 aanbHeiiwero pasGasnexuns. [lo6asnsiot 0,10 cM® cooTBeTCTBYIO-
Lyero (MHOroaneMeHTHoro) pabouero pacteopa (HanpuMep, pabodero pacTsopa 1 ¢ MaccoBoit KOHLieHTpaLueit 100 Mr/am3
¢ COOTBETCTBYIOLLMM fo6aBneHnem 1,00 mr/am3 kagmus, cBUHLA U HUKenst) K 9,9 cm3 nccneayemoro pacTeopa. TakuM 06-
pa3oM roTOBAT pacTBOp ¢ [obaBKaMuU M3BECTHOTO KONUYECTBa BelyecTBa 06bemoM 10,00 cm3 6e3 3HauuTenbHOM 3aMeHb!
MaTpuLbl Uccreayemoro pacTeopa.

MccnenyeMblit pacTBOp M3MEPSIOT ¢ MOMOLLBIO TOro e passeaeruns (9,90 cm3 uccnegyemoro pacteopa u 0,1 cm3
CMelUaHHoro pacteopa KucrnoTel) MetogoM ASC-UCTT.

Ecnn B uccnegyeMom pactsope cogepxutcs ot 1 mr/am3 go 5 Mr/am3 MblwbAKa, TO J0BaBNEHNE N3BECTHOTO KOMM-
YecTBa BeLeCTBa, COOTBETCTBYHOWEro 1 MI/AM3 MHOrOBNeMeHTHOro paboyero pacTBopa, CoAepXaLlero MbILLLSK, MOXET
ObITe NPOBEAEHO BO BpeMsi 5-kpaTHoro pa3baBneHus obpasua.

Takum oBpasom BepyT 2 cm3 uccrieayemoro pacteopa u go6asnsatot 1 cm3 pabouero pacTBopa 2 ¢ MaccoBOW KOH-
LeHTpaumeit 10 mr/am3 u 7 cm3 cMeliaHHOro pacTBopa KUCNoThl. MccnenyeMblit 6e3 106aBoK pacTBOp AOMKeH BbiThb TaK-
Xe 5-kpaTHo pasbaBneH cMellaHHbIM pacTBOPOM KUCNOTLI Nepes naMepeHnsmu metogom ASC-UCH.

Ecnu B uccnegyemom pacteope cogepxutca ot 0,03 mr/am3 1o 1,00 Mr/am3 MbllLbsika, ero aHanusupytoT 6e3 aanbHei-
Lwero pasbasnenus. [lo6asnsior 0,10 cm3 cooTaeTcTByloLWero pabodero pacTeopa (Hanpumep, paboyero pacteopa 1 ¢ Macco-
BOW KoHUeHTpauwei 100 mr/am3, uto cootseTcTBYeT fgobasneHuio 1,00 mr/am3 MbILbSKa) K 9,90 cm3 nccneayemoro pacteopa.

TakumM 06pa3oM roToBAT pacTBop ¢ Ao6aBkaMn U3BECTHOTO KOoMMuecTsa BellecTBa o6beMoM 10,00 cm3 6es 3Hauu-
TenbHOW 3aMeHbl MaTpuLibl UCCNIeAyeMOro pacTesopa.

lpanynpoBoYHLIe pacTBOPLI M3MEPAIOT NEPBLIMU, 3aTEM U3MEPSIIOT «XONOCTON» pacTBOp, UCCNEAYEMbIR pacTBoOp
W, HaKOHel, UccreayeMblii pacTBop ¢ fo6aBkaMu U3BECTHOMO KONWYeCTBa BelecTBa. Ecnu KoHUeHTpaLuusa uccnegyemoro
pacTBopa HaxoAuTca 3a npefenamu NUHEHHOro AnanasoHa, cneayer pas3baBuTb UCCReAYeMbld pacTBOpP CMeLUaHHbIM
pacTBOPOM KMCIOTHI.

Mpn npoBefeHUN ANUTENBLHOR CepUN U3MEPEHNA NPOBEPAIOT YCTAHOBKY HYNS U rpajyupoBKy Mocfie UsMepeHus
KaXf10ro 1eCATOro pacrsopa.

B kauyecTBe aHanNMTUYECKOro KOHTPONA 06pasLibl ¢ U3BECTHBIM COAEPXaAHUEM KafiMUsl, HUKENS, CBUHLA U MblLLbsIKa
MOryT 6bITb MpoaHanuaMpoBaHbl NapannenbHo ¢o BceMu npobamu Npu ycnosum, 4To Npobbl aTux 0bpasLoB NpoBeAeHb
Yepes BCe ITarnbl JaHHOro MeTofia aHanusa.

OMUCCHOHHBIE NIMHMK, YKasaHHbIe B Tabnuue A.2, SBNSIOTCA pekoMeHAaLuen, koTopas AonkHa 6biTb NpoBepeHa
ANS KaXAoro oTAENbHOro CreKTpoMeTpa ¢ y4eTOM NPOU3BOAUTENBHOCTU U pabounx napaMeTpoB npubopa. 310 NO3BO-
NAeT Ucnonb3oBaTh ApYrue 3MUCCUOHHBIE NIMHUW, €CNKU BaNUaaunsa NPUroqHOCTU ANA aHanusa KagMusi, HUKeNs, CBUHLA,
MblLLbsIKa B y06peHusix bbina npoBefeHa.

A.1.4 PacuerT 1 BblpaxeHue pe3ynsraTtoB

A.1.4.1 BHelHAA rpagynpoBka

B cnyyae, ecnu nuHeRHbI rpafyupoBOYHbIN rpaduk NOCTPOEH C UCNOMb30BaHWEM OJHOMO XONOCTOro U TPEX—TIATH
rpagyMpoBOYHbBIX PaCTBOPOB, XapaKTepuUcTUKa MOXET 6biTb onucaHa no dopmyne

Su=Cy b+ a, (A1)

rae Sg;— 3HajveHne BLIXOJHOMO CUrHarna cnekTpoMeTpa Npu U3MepeHnn rpaaynpoBoYHOrO pacTeopa, YCn. ea.;
Cg4— MaccoBas KOHLeHTpaLms pacTeopa, Mr/am3;
b — yrnoBoi k03hOULMEHT rpagyupOBOYHON KPUBOW,
a — cBOBOAHBIA YneH NMMHERHON 3aBUCUMOCTH rpajyupOBOYHOW KPUBOIA.

st
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BLIUMCIISIKOT MaccoByt0 KOHLIEHTPaLMIO aHamnuTa, ¢, MI/AMS, B UccneayemMoM pactsope npobbl, UCMonb3yst yrioBoil
KoadduLMeHT b u NnepeceveHne a, no popmyne
Sf —a
b
rie S;— 3HadeHue BbIXOAHOMO CUrHana cnekTpoMeTpa npu U3MepeHun uccrieyeMoro pacTsopa, yen. ea.
A.1.4.2 KoppeKUua ansa cTeneHn u3sneveHuns
BEIMMCISAOT MaCCOBY0 KOHLIGHTPaLWIO aHanuTa cg B UCnbITyemoii npobe ¢ fobaBkaMn M3BECTHOMO KonuyecTsa Be-
LecTsa no cpopmyne (A.2). 3aTem BbIYUCNAIOT CTENEHb U3BMEYEHNS R B NPOLIEHTaX OT MaccoBON KOHUEHTpaLUuu aHanuta
B unsTpate Npobel ANA UCTILITAHWIA C; MO popmyrie

Cr = (A2)

Ry=-8"%_ 100 (A3)
[CS-VS)
stt

TAe Gy, — MaccoBas KOHLEHTPaLWs aHanuTa B UCNbITyeMoil npobe ¢ Jo6aBKaMin M3BECTHOO KONUYECTBA BeLLeCTBa, MramS:

Cp— MaccoBas KOHLIEHTPALMS aHanuTa, BbIYUCTIEHHAs C NOMOLLbI0 BHELUHE rpafypoBKu, Mr/aMS;

€ — MaccoBas KOHLIEHTPaLWs rpajyMpOBOYHOrO pacTeopa, Mr/am>;

V, — 06beM rpasynpoBoYHOro pacTBopa, UCMOMb3yeMblil AN MeToaa 0GaBoK, AMS,

V¢ — 0BLLMIA 0BbeM, NCTIOMNb3YeMblil 4TS NPUrOTOBNEHNS UCCIIEAYEMOro PacTBopa ¢ 106aBKaM1 U3BECTHOTO KONUYe-

cTBa BelyecTsa, AMS.
KoppeKTUpYHT MaccoByto KOHLIEHTPALMIO aHanuTa B UnsTpare C; C y4ETOM NapaMeTpoB BHELUHEH rpasynpoBKu

10 NapamMeTpoB U3BMEeYeHINs, ANs NoMyYeHNs CKOPPeKTUPOBaHHO MacCcoBOi KOHLIEHTPaLMK OMPeenseMoro afeMeHTa B
Mccrenyemom pacTsope Crpy M0 hopMyne

C
Cr(R) = R—f -100. (A.4)
S
A.1.4.3 MeTop nobaBok
Mpwn ncnonb3oBaHWM MeTofa A06aBOK UCMONL3YOT METOALI PErPECCUOHHOIO aHanu3sa Arsi IMHERHoW Mogenu nepe-
MEHHOIA ¥; Kak dhyHKLIMN NepeMeHHOM X; AN onpefieneHns MaccoBoi KOHLEHTpaLum aneMeHTa. Kak npasuno, ata moaerns
MOXeT OblTb yKkasaHa B COOTBETCTBUW C (POPMYroi

yi=a+b-Xx (A.5)
B KoHKpeTHOM crnyqae ¢ Tpems gobaskamu:

Yi=S; (ansi=0,1,2,3)u (A.6)

X;=¢g- V; (anai=0,1,2,3), (A7)

rAe ¢, — MaccoBasi KOHLeHTpaLms rpajyupoBoYHOro pacTeopa B mr/am3;
V; — pasnuunble obbembl (B am3) noBGasneHHoro paboyero pacTeopa;
S; — 3Ha4eHWe BLIXOAHOrO cUrHara cnekTpoMeTpa Npu aHanuse uccrefyemoro pactsopa nocrie BBEeHUA pasnuy-
Hbix 06beMoB pabouyero pacTeopa, ycn. eg.
3aTeM BblMUCHSAIOT 3Ha4Y€HUs b 1 a cornacHo cnegyowmmM gopmynam

b=n~2}’ixi—2xi2}’i,
n~2x,2—(2x,-)2
azzyi_b'zxi'

rie N — KONWYECTBO U3MEPEHHLIX pacTBOPOB (N = 4 B cny4ae ¢ TpeMsl foGaBneHusiMu).
BbIYMCNAIOT MACCOBYIO KOHLIEHTPaLMIO aHanuTa ¢, Mr/am3, B punkTpate npobbl Ans UcnbITaHUs no dopmyne

7

_/b
78

rae V,— obbeM chuneTpata B Npobe Ans UCMBITAHNS, UCNONb3YeMOiA ANt NPUrOTOBIEHUS UCCIIEAYEMOro pacTsopa, ams,

A.1.5 Pacuet maccoBoit fonu anemeHTa B o6pasue
BbI4MCNAKOT MacCcOBYHO 40O aHanuTa B aHanuanpyemom obpasiie wg, Mr/kr, no opmyne

=(Cf_cbl)_v
m

(A.8)

(A.9)

¢ (A10)

we t (A11)

rae ¢,— maccoBas KOHUeHTpauusa aHanuta B punstpate Npobbl ANs UCTIbITaHWSA, BbIYUCNEHHas no popmynam (A.2), (A.4)
unu (A.10), B 3aBUCMMOCTU OT BbIGOpa rpagynpoBKU (3HaYeHne Cy(R) MICMONb3yeTCA BMECTO C;B CNyyae nposefe-
HUS! KOPPEKLNN CTeNeHn nasnedenns no A.1.4.2), mriam>;

9
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Cpy— MaccoBas KOHLEHTpaLWA X0oCcToro pacTeopa, mr/am3,
m — macca obpasua, oTobpaHHOro AN SKCTPaKLUK, Kr;

V; — 06wwmit 06beM aKcTpakTa (puneTpata Npobsl AN UCNbITaHUS), AMS.
3HadyeHns npegena NnoBTOPSEMOCTU W NpeAena BOCNPOM3BOAUMOCTU ANS KaAMWUSA, HUKENs, CBUHLA W MbILLbSKa,
OLIEHEHHbIE ANA HEKOTOPLIX MapokK yao6peHuii n N3BeCTKOBLIX MaTepuarnos, NpuBeaeHsl B Tabnuuax A.3, A4, A5 n AG6.

Tab6nuya A3 — CpeaHue 3Ha4eHUs, Nnpeaensl NOBTOPAEMOCTU U BOCTIPOU3BOAUMOCTM ANSA KagMus

CpeaHee 3Ha4eHue X, lMpeaen noBTopsieMoOCTH Mpeaen
O6pasey /e r. Mr/kr BOCNPON3BOAUMOCTH R,
Mr/Kr
Asogocka 5,33 0,55 1,36
TpolHol cynepdocdar 16,9 1,7 7.5
dochoput 13,6 1,4 55
[donoMuUTOBLI M3BECTHAK 0,967 0,039 0,250
HeralleHas nasecTb 0,374 0,039 0,099
KoHBepTepHas M3BecTb He obHapyxeHal — —

1) Bocemb nabopaTopuit onpeaenvnu Kaammii B KOHBEPTEPHOI U3BECTU. B 3MepeHusix LecTi naboparopuii coaep-

xaHue Cd 6bino Huxe npegena obHapyxenus (< 0,05 — < 0,25). OgHa nabopatopus onpegenuna 0,4 mr/kr Cd, apyras
nabopaTopus onpegenuna B cpegHem 0,83 mr/kr Cd.

Tabnuuya A4 — CpeaHue sHa4eHUs, Npeaernbl NOBTOPAEMOCTU U BOCNPOUM3BOAUMOCTU ANS HUKENS

- Mpeaen
O6pazely CpefHee 3HayeHue X, Mpeaen nosTopaemocTu BOCTPOM3BOAMMOCTH R,
Mr/Kr r, mr/kr
Mr/Kr
Asodpocka 280 54 130
TpoWHol cynepdocdar 37,7 43 20,6
docoput 32,9 3,7 16,3
LonoMnToBLI M3BECTHSK 5,93 0,44 1,67
HeralleHas naBecTb 2,500 0,168 0,767
KoHBepTepHas nssectb 10,83 1,28 4,83
Tab6nunuya A5 — CpegHue 3HaueHUs, Nnpeaensl NOBTOPSIEMOCTW W BOCTIPOU3BOAUMOCTU ANS CBUHLA
= Mpepen
Obpasely Cpe.queM?;:(arueume X, Mpegen Zoa'lr'z(r:ﬂemocm BOCMpPOM3BOAUMOCTH R,
MI/KP
TpoWHol cynepdocdar 4,5 1,0 6,7
Docdoput 17,7 2,8 10,2
[onoMnUTOBLI U3BECTHSK 87,23 2,88 17,22
HeraleHas nasectb 2,509 0,153 0,741
KoHBepTepHas naBecTb 10,20 0,47 6,69

Tab6nuuya A6 — CpeaHue 3Ha4eHUs], Npeferbl NOBTOPAEMOCTI M BOCTIPOM3BOAMMOCTH ANA MblLbAKA

Mpeaen
O6pasey CpepHee 3HaueHue X, MI/Kr Npeaen no;':;)l(;:aemocm h BOCIPOU3BOAUMOCTH R,
Mmr/kr
TpoWiHol cynepdocdar 17,9 2,6 8,5
docoput 6,0 1,9 43

10
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A.2 OnpeaeneHue MacCoOBOM IONM PTYTH METOJaMU aTOMHO-3MUCCUOHHON CMEKTPOMETPUM C UHAYKTUBHO-
cBA3aHHOW nna3moi (MCIM-A3C) n aToMHO-aGcopbUMOHHON cneKTpoMeTpUK (XxonoAHoro napa)

A.2.1 CymHoCTb MeTOAa

PTyTb u3Bnekator u3 obpasLia pasnoxeHueMm B «Liapckoin Boakey». MaccoByIo KOHLIEHTpaLMIO PTYTU B 3KCTpaKTe nU3-
MEepSIOT Ha aToOMHo-abcopbLmoHHOM cnekTpomeTpe (AAC) No BbIAENEHUIO «XONOAHOIO napa» Ui aTOMHO-3MUCCUOHHOM
CNeKTPOMETpe ¢ MHAYKTUBHO-CBA3aHHoi nnasmoii (UCI1-ASC).

A.2.2 CpenctBa u3sMepeHui, BcnoMorarenbHoe o6opyaoBaHue, NocyAa U peakTUBbI

ATOMHO-3MMCCUOHHBIIA CNIEKTPOMETP C UHAYKTUBHO CBA3aHHOW Nna3Moi, obecrneynBaloLLmii oceBoii U paguanbHbIi
0630p NNasmel U Koppekuuto doHa, co cnekTpanbHbLIM AuanasoHoM oT 160 Ao 980 HM K nNpeaenom AoMyCTUMON OTHOCK-
TenbHON NorpewHocTn He 6ornee +5 %.

ATOMHO-a6cOopOLMOHHEIA CNEKTPOMETP CO cnekTpasnbHeIM guanasoHoM oT 190 go 900 HM U NpefernoM AonycTUMONn
OTHOCMUTENbLHOW NOrpellHocTM He Bonee +2 %, ¢ NofOrpeBOM KBapLEBOM KIOBETHI UMK S4eiiku abcopbuum pTyTh 1, npu
HeobxoAUMOCTH, ¢ amanbraMalMoHHON CUCTEMOA.

NaMna ¢ nonbIM KaTtogoM.

CucTema naporeHepaLyu, cocTosILLast U3 CUCTEMbI HENPEPLIBHOMO NOTOKA UIU NPOTOYHO-UHXEKLMOHHON CUCTEMBI,
WINU reHepaTop PTYTHO MMAPULHbINA.

CTaHaapTHbI obpa3el} cocTaBa pacTBOpa MOHOB PTYTU C aTTECTOBaHHbLIM 3Ha4Y€HWEM MacCOBOW KOHLEHTpaLun
1,0 r/aM3 1 rpaHMLaMu JonycKaeMbIX 3HAYEHMiA OTHOCUTENBHOM NOMPELLHOCTI aTTECTOBAHHOO 3HaYeHUs He Bonee 1 %.

MpuMeyaHue — JonyckaeTcs UCMONb30BaTh CTaHAAPTHLIE 0Gpas3Lbl cocTaBa pacTBopa MOHOB PTYTW Mac-
coBOW KoHUeHTpauun 0,1 r/am3, 1 rpaHnLaMu [0MyCcKaeMbIX 3HAYEHWA OTHOCUTENbLHOI MOrPeLIHOCTU aTTeCTOBAHHOM
3HayeHus He Gonee +1 %.

Becbl anekTpoHHble cneynansHoro (1) knacca TouHoctu no MOCT OIML R 76-1 (Max =210+, e = 0,001 r).

Becbl anekTpoHHble Bbicokoro (Il) knacca TouHoctn no NOCT OIML R 76-1 (Max =2100r, e = 0,001 r).

TepMOMeTp XWAKOCTHbI NnabopaTopHelit no MTOCT 28498 ¢ guanasoHOM M3MepeHuii TemnepaTypbl oT 0 °C ao
100 °C v abcontoTHON NorpeLHocTbio 1 °C.

Yacbl anekTpoHHble no MOCT 23350 unu TaitMep no6oro TMNa No COOTBETCTBYIOLLMM HOPMaTUBHLIM [JOKYMEHTaM.

McuxpomeTp yHMBEpCarnbHbliA MO COOTBETCTBYIOLUMM HOPMAaTUBHBLIM JOKYMEHTaM C iuana3oHoM U3MepeHUin OTHO-
CcUTENBHON BnaxHocTH 4o 80 % 1 abcontoTHOW NOrPeLUHOCTLIO 27 %.

BapomeTp Mo COOTBETCTBYIOLMM HOPMATUBHBLIM JOKYMEHTaM ¢ AnanasoHoM usmepeHuit ot 810 rla go 1050 rMa n
abCornoTHOM NOrpeLLIHoCTLI0 uaMepeHuit £2 rla.

Kon6kl MepHble 2-1000-2, 2-100-2, 2-50-2 no MOCT 1770.

BropeTka 1-2-25-0,05 nnm 1-2-10-0,05 no MOCT 29251.

MuneTkn 2-2-1, 2-2-2, 2-2-5, 2-2-10, 2-2-20, 2-2-50 no NOCT 29169.

LnnuHapsl MepHble 2-25-2, 2-50-2, 2-100-2, 2-250-2 no MOCT 1770.

Kon6a KH-2-100-29/32 TXC no MOCT 25336.

XonoguneHuk XLL-1-400-29/32 no NTOCT 25336.

CrakaH4uk a5 B3BeluBaHus (6rokca) CB-14/8 unun CH-34/12 no TOCT 25336.

BopoHka B-75 XC unu B-110 XC no OCT 25336.

Okeukatop no MOCT 25336, 3anonHEHHbIA OCyLUMTENEM.

MnuTtka anekTpuyeckas nabopaTtopHasa unu Geitosas no MOCT 14919,

Boga gna nabopatopHoro aHanuaa no MOCT P 52501, cTeneHb YNCTOTHI 2, UK BOA4a AUCTUNNMpPOBaHHAsNA, ABaxabl
neperHaHHas (buguctunnar), rotosat no NTOCT 4517.

Kucnota asoTHasn no FMOCT 4461, ksanudukaummn «X. 4.», unu kucnota asotHasa no FOCT 11125, «oc. Y.», KOHUEH-
TpUpoBaHHas (MNOTHOCTL p = 1,42 r/emd).

Kucnota consiHas no FOCT 3118, kBanudukaumm «X. 4.», unu kucrota consHasa no NOCT 14261, «oc. Y.», KOHLEH-
TpUpOBaHHas (MNoTHOCTL p = 1,18 r/cm3).

Hatpus rugpokeng no MOCT 4328.

OnoBo gByxnopucTtoe.

Hatpus 6oprugpua.

APproH razoo6pasHblil BbICOKON YNCTOTbI.

DUnETpel ByMadKkHbIe 06e330NEHHbIE «CUHAS NEHTa».

MpuMeyaHune —lpu UCMONB3OBAHWUK B Ka4eCTBE PeaKTUBOB OMAacCHbLIX (€4KUX, TOKCUYHbIX) BeLLeCTB criegyeT
PYKOBOACTBOBaTLCA TpeGoBaHUsMU Ge30nacHOCTH, U3NOKEHHLIMUA B HOPMaTUBHBIX JOKYMEHTaxX Ha 3TW peaKkTuBhbI.

A.2.3 MNoaroToBKa K aHanu3y

A.2.3.1 MpuroToenexmne pabodero pacTeopa 1, ¢ MaccoBol KoHLeHTpaLmeit pTyTi 0,01 r/am3

OT6MpaltoT cyxoit nuneTkoit 1 cM3 cTaHaapTHOro obpastia cocTaBa MOHOB PTYTU MaccoBoit KoHLEHTpaLun 1,0 rigms,
NoMeLLakT B MepHyko konby BMecTUMocTho 100 cM3, AonMBAaIOT 4O METKW CMellaHHbIM pacTBOPOM KucroTel (A.1.3.1),
nepemMeLLnBaroT.

PacTBop XpaHAT B NMOTHO 3aKpbITOW CTeKNAHHOW nocyAe B nabopaTtopHom nomelyeHnn. CpoK rofHoCTH pacTeo-
pa — ofWH mMecsL,

Mony4eHHbIi pacTBOP UCMONL3YHOT ANs NPUroTOBREHNS pabodero pacTBopa 2 U UCMBITYEMbIX pacTBopoB ¢ fobas-
KaMu M3BECTHOro KorM4ecTBa OMNpeAenaeMoro afieMeHTa 1 rpagynpoBOYHbIX pacTBOPOB.
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A.2.3.2 MNpurotoBneHne pabovero pactsopa 2 ¢ MaccoBOW KOHUeHTpauuen ptytu 200 MKr/gm3.

OT6upatoT NuNeTKoit 2 cM3 paBouero pacTeopa 1, NOMeLatoT B MepHyto konby BMecTUMOCTEI0 100 cm3, ponueatot
[0 METKU CMELUaHHBIM pacTBOPOM KUCNOTLI, NepeMELLUBALOT.

MNcnonb3yoT cBEXENPUroTOBRNEHHbI pacTBop.

Mony4eHHbI pacTBOp UCNONBL3YIOT ANA NPUrOTOBIIEHUSA rPagyUpPOBOYHLIX pacTBOPOB U UCNBITYEMbIX pacTBOPOB C
AoGaBkaMn U3BECTHOMO KONUYECTBa ONPeAEeNAeMOro arieMeHTa.

A.2.3.3 MpuroToBneHne pacTeopa Xnopuaa orlioBa ¢ MaccoBoi KoHLeHTpaLmeii 100 r/gm3

10 r xnopuaa onosa (SnCly-2H,0) pacteopstoT npu HarpesaHun B 20 cM3 consiHOM KMCNOThl KOHLEHTPUPOBAHHOIA.
KOnMYeCTBEHHO NepeHOCAT B MepHYI0 konby BMecTUMOCTLIo 100 cM3, JonuBaloT 10 METKM AUCTUNANPOBaHHOI BOAOi,
nepemMeLLnBaloT.

PacTBOp XpaHAT B NNIOTHO 3aKpbITOW CTEKNAHHOIA nocyae B NnabopaTopHOM MOMELLEHUN.

Mcnonb3yoT cBEXenpuUroToBNEHHbIA pacTBop.

A.2.3.4 MpuroToBNerne pacTBopa HaTpuUa Gopruapuaa ¢ MaccoBoi KOHLIEHTpaLmei 2 rigm3

1 r rpaHyn ruapokcuaa HaTpusa pacTeopstoT B Boge, AobasnsatoT 1 r 6opruapuaa HaTpus u goBoaat o6bem pacTBopa
Bog0it 0 500 cM3, nepemelunBatoT. Mpn HEOBXOAUMOCTI OUNETPYIOT NEpesl UCTIONb30BaHUEM.

PacTBOp XpaHAT B NNOTHO 3aKpbITOW CTEKNAHHOIA nocyae B NnabopaTopHOM MOMELLEHUN.

Ncnonb3yoT cBeXeNnpUroToBNEHHLIN pacTeop.

Koraa npoueaypa aHanusa 3aHUMaeT AnuTenbHoe BpeMs, pacTsop Gopruapuga HaTpus peKoMeHAYETCA oxnax-
JlaTb, T. €. BO BpEMS BLINONHEHWS U3MEPEHWUIA METOAOM «XONOAHOro Napay, MetogoM AAC unu ASC-UCIT Bokpyr Kon6ei
C pacTBOPOM pa3MeLlaloT neg.

NPEAYNPEXAEHWNE — BaxHo cobntoaaTb MHCTPYKUMKM No 6e3onacHocTH npu pabore ¢ Hatpusa 6opruapu-
AoM. Hatpua 6oprugapua ¢ kucnoramu o6pasyer BoAopoa W, Kak cneacTBue, MOXET NPUBECTH K o6pa3oBaHuio
B3pbIBOONACHONW cMecK Bo3ayxa/Boaopoaa. B mecte npoBeaeHnA namepeHuit AomMKkHa GbIiTb NpeaycMoTpeHa Bbl-
TSXKHaA cucrema.

A.2.3.5 YcTaHOBNEHWE rPpaaynpoOBOYHLIX XapaKTepucTuk AN onpeaeneHns MaccoBol A0MU PTYTU (BHELUHsIA rpa-
Ayvposka)

MpafyvpoBOYHbIE pacTBOpbLI FOTOBAT pazbaBneHneM COOTBETCTBYHOWMUX pabounx pacTBOpPOB CMELLAHHLIM pacTBo-
POM KUCMOThI.

CnepyeT BbIBpaTh NOAXOASALMIA AuanasoH rpagyMpoBOYHbLIX PacTBOPOB, OXBaTbIBAOLWWX IMHENHLIV AnanasoH rpa-
LYVPOBKH.

B NsTb MepHbIX ko6 BMecTUMOocThio 100 cM3 kaaas BHOCST MUNETKOI rpajlyMpOBOYHbIE PacTBOPhI PTYTH B COOT-
BETCTBUM CO CTaHAapToM rpaayvpoBk (0 mMkr/am3, 0,2 mkr/am3; 1 mkr/am3, 2 mkr/am3, 5 mkr/am3 u 10 Mkr/aM3), aosoasT
06beMbl pacTBOPOB [0 METKW CMeLUaHHLIM PacTBOPOM KUCIOThI U NEPEMELLIMBAIOT.

OLHOBPEMEHHO C rpagyvpOBOYHEIMU pacTBOpaMu FOTOBSIT «XONOCThIE» pacTBOPhLI, COAepXallyue Bce pacTBOpbI,
KpoMe rpafyvpoBOYHbIX.

A.2.3.6 N3amepeHune maccoBoi fgonu pTytn metogom AAC

Wceneagyemblit pacTBop roToBAT B cooTBeTCTBMU ¢ A.1.3.6.

Wccrnegyemelii v rpagynpoBoYHbIE pacTBOPLI U3MEPSAIOT HEMOCPEACTBEHHO € nomoLLbio AAC-cnekTpomeTpa.

MN3MepsAtoT nornoLleHne 1sny4eHnss M3sMepsemMoro afneMeHTa B aHanTUYECKUX YCIoBUSX, NPpMBELEHHbIX B Tabnu-
ue A.7. [N Kaxgoro rpagyMpoBOYHOro pacTBopa BHIMOMHAT HE MEHEE BYX U3MEPEHWA U paccyUTLIBALOT cpeaHeapud-
MeTW4eCcKoe 3Ha4YeHne curHana.

Tabnunuya A7 — CraHfapTHble NapameTpbl AN onpeaeneHns ptytu metogom AAC

MNapameTp CTaHaapTHbIE YCrOBUA
TemnepaTypa s4eiku nornoLlexus, °C ot 20 go 100
[nuvHa BOrmHbIl, HM 253,7
LLinpuHa/gnuHa, HM 0,7
O6paboTka curHana BrlicoTa curHana wnv nnowagb curHana
CrnaxuBaHue curHana, ¢ 0,5
BpeMs nHTerpupoaHus, ¢ 15
Pa6ounii gAnanasoH, MKr/gm3 ot 0,2 8010
OCHOBHblE NOMeXH As, Cu
Mpenen obHapyXeHus, MKr/gm3 0,05

WceneayeMmblit U rpagyMpoBoMHble pacTBOPLI U3MEPSIHOT HEMOCPEACTBEHHO C MOMOLLbIO aTOMHO-abCOPBLMOHHOrO
CreKTpoMeTpa C aneKTpooGorpeBoM KBapLieBOW KIOBETHI UIU B NMpeAHa3Ha4YeHHOM ANS NOTTOWEHUs pTYTU fueiike B Co-
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YeTaHuu C NoAXoAALLEeN NaporeHepupytoLen (Hanpumep, HenpepLIBHOMO NOTOKa WU NPOTOYHO-UHXKEKLIMOHHOW) BOAOPOA-
cUCTEeMOiA.

Annapatypy AN naporeHepalun NporpaMmM1pyLoT TakuMm obpasoMm, 4Tobkl cHavana npobooTbopHas NeTns 3anon-
Hsinach UccnegyemMbiM Uiu rpagyMpoBOYHBIM pacTBOPOM. 3aTeM uccrnefyemslil unv rpagympoBOYHbIi pacTBOP NEPEHOCAT
Ha Gnok ANns CMeLUMBaHWA CO CMELUaHHBIM PacTBOPOM KUCMOTHI U CMELUMBAKOT ¢ pacTBOpoM Goprujpuaa HaTpus unu
pacTtBopoM xsiopuga onoga (ll). Mony4mBLLaACcsa cMech ras/KUAKOCTb OTAENSAETCH aproHOBbIM CenapaTopoM. ApProHoBEbIA
NOTOK OTCOPTUPOBLIBAET YacTULLI PTYTU B KBapLEBYIO Si4eKy ANA U3SMEPEHUst aTOMHOIO NOMOLEHUS PTYTH.

Mpu HeoBxoAMMOCTU aManbramMauUoHHYI0 CUCTEMY MOXHO MCMONb30BaTb AJ1S YBEMUYEHUS YyBCTBUTENBHOCTU U
ANS YMEHbLUEHUA MaTPU4HbIX 3P EeKTOB.

pafyMpoBO4HbIE pacTBOpbI U3MEPSAIOT NEPBLIMM, 3aTEM U3MEPSIIOT «XOMOCTO» pacTBOp, UccrefyeMmelil pacTBop
W, HaKOHeL|, uccrnegyemelit pacTsop ¢ go6aBkamMmu U3BECTHOIO KONMYECTBA BellecTsa.

Ecnun KoHUeHTpauua uccnegyemoro pactBopa HaxoAMTcs 3a npejenaMu NIMHeWHoro guanasoHa, criegyeT pasba-
BWUTb UCCTEAYEMbIN PacTBOP CMELLAHHBIM PaCTBOPOM KUCAOTHI.

Mpu npoBeaeHUN ANUTENBLHOW CEPUN UIMEPEHUIA MPOBEPSIIOT YCTAHOBKY HYMSA W rpafyvMpoBKy nocre uamepeHus
Ka>K[,0ro ecAToro pacrtsopa.

A.2.3.7 U3amepeHue maccoBoii gonu ptytn metogom UCT-ASC

Wccnegyemelii pacTBop rotoBAT B cooTBeTcTBUM € A.1.3.6.

WccnepyeMelii U rppafyMpoBOYHbIE pacTBOPLI U3MepAIOT HenocpeacTBeHHO MeTogoM UCTT-ASC B coveTaHuu ¢ nog-
Xofsilel naporeHepupyloLei CUCTEMOIA (HanpuMep, HeENPepLIBHOTO MOTOKa WKW MPOTOMHO-UHXEKLMOHHOW BOJOPOJ-CU-
CTEMOWA).

O6opyaoBaHue Arnsi naporeHepaLun NporpaMmMupytoT TakuM obpasomM, 4Tobbl cHavyana npobooTrbopHasn netns 3a-
NosHsANack UCCreayeMbiM Uu rpagyupoBOYHBIM PacTBOPOM. 3aTeM uccrnefyemblil Unv rpagympoBOYHLIA pacTeop nepe-
HOCHAT Ha Bnok s cMeLLUMBaHWSA CO CMeLLaHHBEIM PacTBOPOM KUCIIOTHI U CMELLMBAIOT C pacTBOpoM 6opormapuaa HaTpus
nnu pacteopom xropuaa onosa (l1). Mony4usluyoca cMech ras/KUAaKocTb OTAENSAIOT aproHoBbIM cenapaTopoM. AproHo-
Bbli NOTOK OTCOPTUPOBLIBaET YacTuubl pTyTn B UCM-ASC AN usMepeHUs aTOMHON SMUCCUU PTYTH.

MN3MepsIloT MHTEHCUBHOCTE U3NYYEHUA M3MEPSAEMOro afieMeHTa B aHanUTUYECKMX YCNOBUSIX, NMPUBEAEHHLIX B Ta-
6nuue A.8. [Ins kaxxgoro rpafyupoBOYHOrO pacTBopa BLIMOMHSIIOT HE MeHee ABYX U3MEPEHUA U pacCUUTLIBAKOT cpefHe-
apudmeTUYeckoe 3Ha4eHne curHana.

Tabnunya A8 — CraHaapTHele NnapaMeTpbl AN onpeaernexdus ptytu metoqom UCT-ASC

MapameTp CTaHnpapTHble ycnosua
[nuHa BOrHbI, HM 253,65
Koppekuums doHa Ha
Pa6ouuit fuana3oH, Mkr/gm3 ot 0,280 10
OCHOBHbIE MOMexun As, Cu
Mpenen o6HapyXers 471 OCEBOrO MPOCMOTPa, MKr/AMS 0,05

OnuHbl BonH B Tabnuuax A.7 1 A.8 sBnstoTcs pekoMeHaaumen, KoTopas 4omkHa GbiTb NpoBepeHa AA Kaxoro oT-
AENbHOro CpeacTBa U3MepeHit ¢ y4eTOM NPOU3BOAUTENBHOCTM 1 paboyux napaMeTpoB npubopa. 3To NO3BONAET UCMOSb-
30BaTh ApYyrue SMUCCUOHHLIE NIMHWY, eClU Banuiauuns NpUrogHoCTH 48 aHanvaa pTyTu B yaobpeHusx 6bina nposeaeHa.

Mony4eHHble AaHHbIE UHTEHCUBHOCTU U3MYYEHUS B 3@aBUCHMOCTU OT MACCOBOW KOHLEHTPaLWu pTYTU C MOMOLLIbIO
nporpamMmMHoro obecrnedeHus cnekTpomeTpa obpabaTbiBaloT METOOM HauMeHbLUUX KBafpaToB, UCMOMNb3ys AMA annpoK-
cuMaumumn ypaBHeHue Buaa A; = & + b - ¢, BbMMCIAKT napameTpsl ypaBHeHUs (&, b) 1 Ko3PHULIMEHT KoppensLmu R2,
3Ha4eHne KOToporo AormkHo BObiTb He MeHee 0,99.

B KayecTBe aHanMTUYECKOro KOHTpons obpasLibl ¢ U3BECTHBEIM COAEpXKaHUeM PTyTU MOryT ObiTk MpoaHanuampo-
BaHbl NapannensHo co BceMu NpoGamu Npu yCnoBnu, 4To Npobbl aTUX 06pa3sLioB NpoBeAeHbl Yepes BCe aTarnbl aHHoro
MeTofa aHanusa.

A.2.4 PacueT u BbipaxeHune pesynsratos

A.2.4.1 BHellHAs rpagynpoBKa

B crnyyae, ecnu NMHERHbIA rpaflyupoBOYHbIA rpachuk NOCTPOEH € UCTIONB30BAHWNEM OfHOMO XOMOCTOro U TPEX—ISATH
rpagyvpoBOYHbBIX PacTBOPOB, XapaKTepUCTUKa MOXET OblTb onucaHa no gopmyne

S ¢ b+a, (A12)

rae Sy — 3Ha4YeHne BLIXOQHOrO cUrHana cneKkTpoMeTpa npu U3MepeHun rpazynpoBO4HOIO pacTeopa, yen. ef;
Cs+ — MaccoBasi KOHLeHTpaLus pacTeopa, mr/gm3;
b — yrrnoBoii KoShPULMEHT rpagynpOBOYHON KPUBOIA,
a — cB06OAHbIV YneH NUHEeNHOW 3aBUCUMOCTUN rpagyMpoBOYHON KPUBOM.

st~ Cs
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BbIYMCNAOT MaccoByk KOHLEHTPaLUKO PTYTU Cp Mr/aM3, B UCCReflyeMoM pacTBope aHanuaupyemoit npobel, 1c-
none3ysi 3Ha4eHuns b u a, no opmyne
Sf —-a
b
rae Sy— 3HaueHue BbIXOLHOTO cUrHara ClekTPOMETpa Nnpy aHanuse UCCrejyemMoro pacTeopa, yen. ef.
A.2.4.2 KoppeKuus Ana cTeneHu n3sneveHus
BbIYNCRIAIT MacCoBYHO KOHLIGHTPaLMIO PTYTU Cy B UCTIBITYeMOit Npobe ¢ JoBaBKkamMu N3BECTHOTO KONUYeCTBa Belle-
cTBa no dopmyne (A.13). 3aTeM BLIMUCNAT CTENEHb U3BMEYeHNs R B MPOLEHTax OT MacCcoBOW KOHLUEHTPaLuUU pTyTu B
ncerneayeMom pacteope npobkl ¢;no opmyrne

¢ = (A.13)

Cso — C
Ry=A51_.100, (A14)

stt

rae cg— MaccoBasi KOHLEHTpaLus pTyTy B Uccregyemoii npoGe ¢ foGaBkaMi U3BECTHOIO KOMTMYECTBa BELLeCTBa, mr/nm3;

Cf— MaccoBas KOHLEeHTpaLuus pTyTy, BblMUCNeHHas ¢ MOMOLLLIO BHELHel rpafypoBky, mr/am3;

Cs — MaccoBas KOHUEHTpauus rpagynpoBoYHOro pacteopa B mr/om3;

V — 06beM rpagyMpoBOYHOTO pacTBopa, UCnonb3ayeMblit Ans MeToaa Ao6asok, AMS,

stf— o6t obbem, ncnoneayemblii 4nS NPUrOTOBIIEHNA UCCIEyeMOoro pacTeopa ¢ fobaBKkaMi U3BECTHOMO Kornye-

cTea BelecTsa, AMS.
KoppeKTUpyHT MaccoBy KOHLEHTPaLUo pTyTH B (ouisTpaTe C; C YHETOM NapamMeTpoB BHeLIHeR rpagyupoBki 4o

napaMeTpoB W3BMEYEHUS ANA NONyYeHWs CKOPPEKTUPOBaHHOW MacCoBOW KOHLUEHTpaLuu onpefensemMoro afnemMeHTa B
duneTpate Crr) MO hopmyne

Cr
Cspy = —-100 (A.15)
R) ™Ry
A.2.4.3 MeTog pobaBok
Mpu Mcnonb3oBaHUK MeToga L0GaBOK UCNOMb3YHOT METOAL! PErPECCUOHHOIO aHanusa Ans NMHENHoW Mogenu nepe-
MEHHOW Y; Kak YHKLMM NepeMeHHOI X; ANA onpefeneHns MaccoBOi KOHLEHTPaLUun aremeHTa. 3Ta Mofernb ykasaHa B
COOTBETCTBUU C hOpPMYIomn

yi=a+b-x; (A.16)
B KOHKpeTHOM cry4ae ¢ TpeMs cTaHAapTHbIMW fobaBkamu:

¥;=S;(Bnai=0,1,23)n (A17)

X;=cg'V;(Anai=0,1,2,3), (A.18)

FAe ¢, — MaccoBasi KOHLEHTpaLWs rpagyMpoBOYHOro pacTeopa B Mr/iam>,
V — pasnnyHble o6bemsl (AM3) gobaBneHHoro pabodero pacTsopa;
S — 3Ha4eHuWe BLIXOAHOrO CUrHafia CNekTPOMEeTpa NpU aHanuae UCCreAyeMoro pacTBopa fnocne BBeAeHUs pasnuy-
HbIx 06beMOB pabodero pacTeopa, ycn. ea.
3aTeM BBIYUCHSIOT 3Ha4EHUs b U @ COrnacHo creayowmm dopmMynam

_n ZYIX/ ZXIZYI

(A.19)
n-Y xt-(Yx )
.—b- X;
a= ZYI Z P (A.20)
n
rAe n — KONMM4YecTBO U3MEPEHHBIX pacTBOPOB (N = 4 B crny4ae ¢ TpeMs fobaBneHnamn).
BblumcnsitoT MaccoByto KOHLUEHTpaLMIo pTyTH ¢, mr/am3, B nccnegyemMoMm pactesope no gopmyre
a
Cr = é (A21)

rae Vy— o6beM dunsrpara B Npobe Ans UCTbITAHUS, UCTIONb3YeMblii A1 IPUTOTOBNEHNS UCCTefyeMoro pactsopa, AMS.
A.2.4.4 PacyeT copepxaHus anemeHTa B o6pasye
BbiumcnaioT MaccoByto AOMI0 PTYTU Wg, MI/KF, No hopmyne

We

=@-Vp (A22)

rAe ¢;— MaccoBasi KOHLEHTpaLWs pTYTH B UCCIIEAyeMOM pacTBope, Kak onpeaeneHo ¢ nomoLlsto chopmyn (A.13), (A.15)
unu (A.21), B 3aBMCUMOCTM OT BbIbOpa rpagyvupoBku Cy(R) VICTIONB3YIOT BMECTO Cf NP BBE/JIEHNN B npoby nasecT-
HOro KonuyecTsa BelyecTsa, Mr/am>;
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Cpy— MaccoBasi KOHLUEHTpaLusa XonocToro pacTeopa, mr/gm,
m — Macca obpasLia, 0To6paHHOro AN 3KCTPaKLMK, Kr;
Vi — obLuit o6bemM dunsrpara npobbl 4N UCnbITaHUS, ams,
3HaveHUst NpefernoB NOBTOPSEMOCTH U BOCMPOU3BOAMMOCTY AN PTYTH, oLeHeHHble Ha oBpasvax yaobpeHui, npu-
BefeHbl B Tabnuue A.9.

Tabnuuya A9 — CpeaHune 3HaueHusi, npeAernbl NOBTOPAEMOCTU U BOCNPOU3BOAUMOCTU ANS PTYTH

Obpase CpeaHee Mpeaen nostopsieMocTH 1, Mpegen BocnponssoANMOCTH
pasey 3HayeHue X, Mr/kr Mr/Kr R, Mr/kr
TpoiiHol cynepdocdar 0,0252 0,0014 0,0184
docdoput 0,0919 0,0021 0,0290
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MpunoxeHue b
(cnpaBouHoe)

CratucTuveckue pesynsrarbl onpegeneHus kagmus, xpoma (VI), cBuHUA, HUKens,

MbllbSAKA U PTYTU AN yaoopeHui

MeTpororuyeckne xapakTepucTuki 6bInn oLeHeHbl B XoAe MexnabopaTopHeIX UCNbITaHWiA, NpoBeAeHHbIX B 2009 rogy
npw aHanuse o6pasloB MUHepanbHbIX YA00peHnii n dhocdopnTa. PesynsTarsl NpuBeaeHsl B Tabnuuyax B.1—b5.6".

Tabnuuya Bb.1— CraTucTudeckue pesynsraTbl AN KaamMua

MapameTp Asogocka Cy;p:;')gzz)m docoput
KonwnuecTtso naboparopuii 18 19 19
KonunuecTtso nabopaTopuid, 0CTaBLUMXCA NOCe UCKIoYeHUs BeIGpocoB 18 17 18
KonuyecTBo BbIGpocos (nabopaTtopmn) 0 2 1
CpepfiHee 3HaueHUe X, Mr/kr 5,33 16,9 13,6
CTaHpapTHOe OTKNOHEHWe NMOBTOPAEMOCTU S, MI/Kr 0,20 0,6 0,5
OTHOCUTeNbHOE CTaHfapTHOe OTKIoHeHue nosTopsiemoct RSD,, % 4 4 4
Mpenen nosTopseMocTu r [r = 2,8-s,], Mr/kr 0,55 1,7 1,4
CranaapTHoe OTKMOHEHNe BOCMPOU3BOLUMOCTY Sp, MI/KT 0,49 2,7 1,9
OTHocuTensHoe cTaHAapTHOe OTKIOHEHWe Bocnponssogumoctn RSDg, % 9 16 14
Mpeaen BocnpoudBogMMocTh R [R = 2,8 sg], Mr/kr 1,36 75 55
Tabnwuuya b.2 — Cratuctudeckne peaynsratel xpoma (V1)
NapameTtp Asodpocka
KonuyecTBo naGopatopuit 9
Konu4ecTBo nabopartopuii, ocTaBLUMXCS NOCNE UCKNoUeHUs BLIGpocoB 9
KonunuecTso BrIGpocos (nabopatopuu) 0
CpefiHee 3HaueHWe X, Mr/kr 1,66
CTtaH4apTHOEe OTKIOHEHNE NOBTOPSIEMOCTH S,, MI/Kr 0,19
OTHOCUTeNbHOE CTaHfapTHOE OTKIoOHeHue nosTopsieMoctu RSD,, % 11,28
Mpenen nosTopseMocTu r [r = 2,8-s,], Mr/kr 0,53
CTtaHAapTHOE OTKIOHEHNE BOCMPOM3BOAUMOCTY Sp, MI/KT 0,24
OTHOCUTeNbHOE CTaHAapTHOE OTKIOHEHUE BOCTIPOU3BOAUMOCTH RSDg, % 14,73
Mpeaen sBocnpoussoguMocTn R [R = 2,8-sg], Mr/kr 0,67
Tab6nwunuya B.3 — Cratuctudeckue pesynsrarhl ANst HUKeNs
MapameTtp Aszodbocka cyr.ll;ep:(gng;)a'r doccoput
KonuyecTBo nabopatopwuii 19 19 19
KonunuecTtso nabopaTopuid, 0CTaBLUMXCSA NOCHe UCKIOHYEHUS BEIGpOCoB 19 17 16
KonuyecTBo BLIGpocoB (nabopaTtopnn) 0 2 3
CpegfHee 3HaueHUe X, Mr/kr 280 37,7 329
CTaHhapTHOe OTKNOHEeHWe NOBTOPAEMOCTU S, MI/Kr 19 1,5 1,3
OTHocuTenbHOe CTaHAapTHOe OTKIIoHeHWe noBTopsieMocT RSD,, % 7 4 4

) CnpaBouHble faHHbIe NpUBeAeHsl cornacHo [11—[4].
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TpoHoi
MNapameTp Asodocka cynepcocdar docopuT
MNpeaen nosTopseMocTy 1 [r = 2,8:s,], (Mr/kr) 54 4,3 3,7
CraHpapTHOe OTKNOHEeHWe BOCMPOU3BOANMOCTH Sk, MI/KF 46 7.4 58
OTHocuTenkbHoe cTaHAapTHOe OTKMNOHeHWe BoCnpon3soanMocTn RSDg, % 17 20 18
Mpenen BocnponssoanMMocT R [R = 2,8-sg], Mr/Kr 130 20,6 16,3
Tabnuya b.4 — Cratuctudeckne pesynsraTel ANA CBUHLUA
MapameTp TpoliHoli cynepdhocehat docchopUT
Konuyectso nabopatopuii 14 17
KonuyectBo nabopaTopuii, ocTaBLUMXCA NOCIE UCKITIOYEHUs BeIGpocoB 14 17
KonuuecTtBo BeIGpocoB (nabopatopun) 0 0
CpefnHee 3HaveHWe X, MI/Kr 45 17,7
CraHaapTHOe OTKIOHeHWe NOBTOPAEMOCTH S, MI/Kr 0,4 1,0
OTHocuTenbHOe CTaHaapTHOe OTKIIoOHeHWe nosTopsAemocth RSD,, % 8 6
MNpeaen noBTopseMOCTH 1 [r = 2,8-s,], Mr/kr 1,0 2,8
CTaHgapTHOe OTKIIOHEHWE BOCMPOU3BOAUMOCTY Sp, MI/KT 2,4 3,6
OTHocuTenbHOe CTaH4apTHOe OTKIIOHeHWe BOCnponsBoanMocTn RSDg, % 53 21
Mpenen BocnpounssognMmMocTn R [R = 2,8-sg], Mr/kr 6,7 10,2
Tabnuya B.5— Cratuctudeckue pesynsrathbl Ans Mbllbsika metogom UCIM-ASC
MNapametp TpoliHoi cynepdocdar docoput
lop TecTa 2010 2010
KonuuecTso nabopatopuii 12 13
Konuyectso nabopaTopuii, ocTaBLIMXCA NOcne UCKNoYeHUst BeibpocoB 10 13
Konuyectso BLIGpocos (nabopatopun) 2 0
CpegaHee 3HaYeHue X, Mr/kr 17,9 6,0
CTaHgapTHO€e OTKNOHEHNE NOBTOPAEMOCTU S, MI/Kr 0,9 0,7
OTHOCUTeNbHOE CTaHAapTHOE OTKNOHeHWe nosTopsieMocTn RSD,, % 50 11,0
Mpeaen nosTopAeMocTy r[r = 2,8-s,], Mr/kr 2,6 1,9
CTaHgapTHO€e OTKNOHEHNE BOCNPON3BOAUMOCTH S, MI/KT 3,0 1,5
OTHocuUTenbHOE CTaH[apTHOe OTKIIOHeHWe BOCMPOU3BOAUMOCTU RSDg, % 17,0 26,0
Mpeaen BocnpounssogumocTn R [R = 2,8-sg], Mr/kr 8,5 4,3
Tabnuya B.6 — Cratuctudeckue pesynsrathl AN pTyTy
MNapameTtp TpoviHo cynepdoctaT docchoput
KonuuecTso nabopatopwuii 11 10
KonuyecTtso naboparopuii, ocTaBLUMXCA NMOCe UCKIIOYEHNS BbIGpocoB 8 8
KonunyecTBo BeIGpOCOB (nabopaTopum) 3 2
CpegHee 3Ha4eHWe X, Mr/kr 0,025 2 0,091 9
CTaHgapTHOE OTKNOHEeHNe NOBTOPAEMOCTH S, MI/Kr 0,000 5 0,000 7
OTHocuTeNbHOE CTaHfapTHOe OTKIIOHeHUe noBTopsieMocT RSD,, % 2 0,8

17




FOCT P 58663—2019

OkoHyYaHue mabnuuel 6.6

Mpeaen Bocnpoussogumoctn R [R = 2,8-sg], Mr/kr

MapameTp TpoliHoi cynepdoctat docdoput
Mpeaen nosTopsieMocTw r[r = 2,8's,], Mr/kr 0,0014 0,002 1
CTaHgapTHoe OTKIIOHEHWE BOCMPOU3BOLUMOCTH Sg, MI/KT 0,006 6 0,010 3
OTHocUTENbHOE CTaHAAPTHOE OTKITIOHEHUE BOCNPOU3BOAUMOCTU RSDg, % 26 1,3
0,018 4 0,029 0
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MpunoxeHne B
(cnpaBouHoe)

OnpeaenexHue Boaopacteopumoro xpoma (V1) doromerpuyeckum MeToaom

B.1 CywmHocTb meToaa

Metoa n3MmepeHuii (HOTOMETPUYECKUIA, OCHOBaHHbIA Ha 0bpa3oBaHMM OKpALLEHHOMO KOMMMEKCHOrO COEANHEHUA XPo-
ma (V1) ¢ 1,5-gudeHunkapbasngom n nocneaytowum poToOMETPUPOBAHNEM OKPALLEHHOMO pacTBOpa Ha ASNIUHE BOMHBI 540 HM.

B.2 CpeacTBa u3MepeHuii, BcnoMorarensHoe o6opyaoBaHue, NocyAa U peakTUBbI

CnekTpooTOMETP UNKU (DOTOKOMOPUMETP CO CneKTparnbHbIM Anana3oHom oT 315 o 990 HM, obecnedunsaroLnii
n3MepeHue CBETOMNOMOLEHUS ¢ abCcornioTHOM norpellHocThbio He 6onee +1 %.

CTaHaapTHbIi o6pasel cocTaBa pacTBopa MOHOB XpoMa (V1) ¢ aTTecToBaHHLIM 3Ha4EHUEM MacCOBOIA KOHLEHTpaLun
1,0 r/am3 v rpaHnLIaMK OMyCKaeMBIX 3Ha4eHUiA OTHOCUTENBHOI MOrPELLHOCTY aTTECTOBAHHOMO 3HaueHusl He 6onee +1 %.

MpumMeuyaHune — [lonyckaercss NpUroToBrneHWe pacTBOpoB MOHOB xpoma (VI) MaccoBoOil KOHLEHTpaLumu
1,0 r/am3 n3 peakTusos no MOCT 4212.

Becbl anekTpoHHble cneyuansHoro (1) knacca TodHocTu no FTOCT OIML R 76-1 (Max =210+, e = 0,001 ).

Becebl anekTpoHHble Bhicokoro (Il) knacca TouHoctn no FOCT OIML R 76-1 (Max =2100r, e = 0,001 r).

TepMOMETP KWUAKOCTHLIA nabopaTopHelit no FTOCT 28498 ¢ AnanasoHOM W3MepeHuii TemnepaTypbl oT 0 °C go
100 °C v abcontoTHOM norpeLuHocTbio 1 °C.

Yacbl anekTpoHHble no MOCT 23350 unu TaiiMep nto6oro TnNa No COOTBETCTBYOLWUM HOPMATUBHLIM [JOKYMEHTaM.

McuxpomeTp yHUBEpCaribHbIA MO COOTBETCTBYIOLUM HOPMATUBHBLIM JOKYMEHTaM C iuana3oHoM U3MePEHUn OTHO-
cuTenbHoM BnaxHocTn Ao 80 % 1 abcomnioTHON NorpeLlHoCTbIo +7 %.

BapomeTp no cooTBeTCTBYIOLUM HOPMATUBHBLIM JOKYMEHTaM € AuanasoHoM usmepeHuit ot 810 rla go 1050 rMa n
abconoTHON NorpeLlHoCTbIo N3MepeHuii +2 rMa.

Kon6bl MepHble 2-1000-2, 2-100-2 no MOCT 1770.

BropeTka 1-1-2-2-0,01 no FOCT 29251.

MuneTkn 2-2-1, 2-2-2, 2-2-5, 2-2-10, 2-2-20 no NOCT 29169.

LiunuHapel MepHble 2-50-2, 2-100-2 no MOCT 1770.

Kon6a KH-2-100-29/32 TXC no MOCT 25336.

CrakaH4uk gns B3BelnBaHus (Grokca) CB-14/8 unu CH-34/12 no FOCT 253386.

Boga gnsa nabopatopHoro aHanusa no MOCT P 52501, cTeneHb YACTOTEI 2, UK Bofa AUCTUNNIPOBaHHas, ABaxXAbl
rieperHaHHas (6ugucTunnaT), rotoBsAT no MTOCT 4517.

Kanuii geyxpomoBokucnelii no MFOCT 4220.

KucnoTa consHas no FOCT 14261, «oC. Y.», KOHLEHTPUPOBaHHAasA (MNOTHOCTL p = 1,18 r/em3).

Kucnota ykeycHas no MOCT 61.

Oundbenunkapbasmng.

AuetoH no MOCT 2603.

MembpaHHble hUNBTPLl U YCTaHOBKa BakKyyMHOW dunbsTpaumn. Gunstpel AoMXHbI ObiTe M3roTOBNEHLI U3 HUTPaTa
Lienntonosabl ¢ paaMepoM nop 5 MKM 1 NoaxoAsLLero Ans annaparta BaKyyMHOW cunsTpauuu pasmepa.

MexaHn4eckunit BCTpsAxusaTens.

XonoauneHUK BbITOBOIA.

EMKOCTV BMECTUMOCTLI0 100 cM3, N3roTOBMEHHbIE U3 MOMM3TUIEHa UMW NONMNPONUIeHa, CHaBXeHHbIe BOAOHENPo-
HUL@eMbIMU KpblLLKaMu.

OunTpel BymaxHble 06e330M1EHHBIE KCUHSSA MEHTay.

ByMara nHaukatopHas ¢ fuanasoHoM namepenuii ot 0,3 go 2,2 pH.

Mpy Mcrnonb3oBaHUW B KayeCcTBe peakTUBOB OMAaCHbIX (€AKMX, TOKCUYHbLIX) BELLECTB criefyeT pyKoBOACTBOBaTLCA
TpeboBaHWAMU 6e30MNacHOCTH, N3NOXEHHBIMW B HOPMATUBHBEIX AOKYMEHTaX Ha 3TW PeaKTUBbI.

B.3 MoaroToBKa K aHanu3sy

B.3.1 MNpuroroBneHune pacteopa gudeHunkapbasuga

PacTaopsitoT 1,0 1 andennnkapbasuga [CO(NHNHCgH;),] B 100 cm3 aLeToHa, NOAKNCNEHHOrO OAHON Kannei yk-
CYCHOM KucnoTel. MonyYeHHLI pacTBOp XpaHSAT B CTEKNAHHOW nocyge npu Temnepatype 4 °C B TeMHOM MecTe He Gonee
14 cyTOK.

PacTtBop AomkeH GbITb Npo3paqHbIM, OKpaLLEHHbI PacTBOP HE UCTOMb3YHOT.

B.3.2 MpurotoBneHue UCXOAHOIO pacTBOPa C MAaCCOBOI KOHLIEHTpaLuei MoHOB xpoma (V1) 1000 mr/gms3

PacTtBop rotoBaT M3 peaktBoB no MOCT 4212. MNony4yeHHbIA pacTBop XpaHAT npu Temnepatype 4 °C B TEMHOM
MecTe B Te4eHUe ABYX HeAenb.

19



rOCT P 58663—2019

B.3.3 NpuUrotoBneHmne pacTBopa ¢ MaCCOBOW KOHUEHTpauueii uoHos xpoma (V1) 50 mrigm®

5 cM3 pacTBOpa cTaHaapTHOro o6pasLa Unu pacTeopa, NPUroToBNeHHoro no B.3.2, oTéupaleT NuneTkoi 1 nome-
LLaloT B MepHyto konby BMecTMMOcThio 100 cM3. JonusatoT 40 METKN GUANCTUNAMPOBAHHOM BOAOW, NepeMeLunBaloT. Mc-
Nosb3YIOT CBEXENPUrOTOBIEHHLIA pacTBOp.

B.3.4 NpuUrotoBneHne pacTBopa CONsHON KMCNOTLI MONAPHOI KOHUEHTpauuu 6 Monb/am®

B cTakaH WnN KOHMYECKYIo KOnby BHOCAT LMAMHAPOM 100 cM3 6UaNCTUNNMPOBAHHOIM BOLI, OCTOPOXKHO NPU Nepe-
MelLMBaHUK A06aBNAIOT LMNMHAPOM 100 cMS KOHLEHTPUPOBAHHON CONAHOI KUCNOTLI. MonyYeHHbI pacTBOp OXNaxaaroT
¥ NepemeLLnBaloT.

PacTBOp XpaHAT B MMOTHO 3aKpLITOW CTEKNAHHOW nocyae B nabopaTopHoM nomelyeHnn. CpoK rogHOCTU — Tpu
mecsua.

B.3.5 MpuroroBneHue rpaayMpoBOUYHbIX PacTBOPOB

B WecTb MepHbIX KoNn6 BMecTUMOCTLI0 100 cM3 Kaxaas ¢ NOMOLLbI0 MUKPOBIOPETKM NOMELLAIOT anuKBOTH pacTBopa
C MaccoBoii KOHLeHTpaLmeit xpoma (VI) 50 mr/am3 B cooTeTcTBMM ¢ Tabnuueit B.1. [o6aBnsioT Bo BCe KONGL! NPUMEPHO
no 40 cM3 GUANCTUNNNPOBaHHON Bofikl. 3aTeM 06aBnstoT 2 cM3 pasbaBneHHoN CONsHOI KUCAOTLI. MPOBEPAIOT 3HaueH!e
pH ¢ nomouybto nHauKaTopHoit Bymarn. 3Hauenne pH rpagyupoBoYHBIX PacTBOPOB A0MKHO ObITh B AnanasoHe oT 1 o 2
ea. pH. Mpu HeobxoaUMOCTH foBeAeHUs A0 HYXHOrO 3HaveHUs pH go6aBnsAloT pacTBop CONAHON KUCNOTbI.

DNo6asnsoTr 2 cm3 pacTeopa AudeHnunkapbasuga B kaxaylo Konby U AOBOAST 40 METKN GUANCTUANNPOBAHHOI
BOAOW, NepemelLnBaloT. BeigepxusaloT 15 MUH M M3MEPSAIOT ONTUYECKYI0 NAIOTHOCTL pacTBOpa B KIOBETaX C TOMLMHON
nornowatowyero cseT cnosi ot 10 go 40 MM nNpu agnuHe BonHbl 540 HM. Wikany rpagyMpoBOYHBIX PacTBOPOB FOTOBSAT B A€Hb
MCNONb30BaHUSA.

Tabnwuya B.1— lNpurotoBneHne rpagympoBoYHbIX pacTBOpoB

AnukeoTa pacTtBopa xpoma (V1) Ans npurotoBreHusa MaccoBas KOHLSHTPALWA XpoMma, Mr/am>
rpaayvpoBOYHbIX PacTBOPOB, CM
0 0 (rpagynpoBOYHbBIA XONOCTOWN)
0,05 0,025
0,20 0,10
0,50 0,25
1,00 0,50
1,50 0,75

B.4 NpoBegeHue aHanusa

BaselumBatoT NnpuMepHo 10 r NOArOTOBMEHHON B COOTBETCTBUW C pa3fenom 4 npobbl yao6peHus, 3ateM UX NepeHo-
CHAT B KOHMYeckyto konby. [oGaensioT 40 cm® 6uancTunnmnposarHoit Boasl. Ecnin npoba yaobpenus normoujaet 6onbLuoe
KONU4ecTBO BOAbl, 406aBNAOT AONOMHUTENBHYIO NMOPLMIO BOALI ANA MOMyYeHUs TeKydein cycneHsnn. Konuyectso gonon-
HWTENbHOW MopLKK Bogbl (PMKCHMPYLOT. B NogoBHBIX criydasx MoXeT ObiTb HeobxoAnMo ucronb3oBaHue Gonee KpymnHbIX
3KCTPaKTHbIX cOCyA0B. MNNOTHO 3aKpbIBAIOT KPbILLKY W BCTPAXUBAKOT HA MeXaHU4YecKoi Mellanke B TedeHne 15 MuH. dunb-
TPYIOT CycreH3nto Yepe3 MeMOpaHHble UNETPLI ¢ pasMepoM nop 5 MKM, UCNOSb3ysa YCTaHOBKY BaKyyMHOW ounsTpauuu.

OT6upatoT nunetkoi 20 cM3 UCTLITYEMOro pacTBopa B MEPHYIo konby BMecTUMocThio 100 cm3, gobasnstot 30 cm3
6UAUCTUNNMPOBAHHON BOA LI, Crierka nepemellUBaroT. 3ateM 4o6aBnsaroT 2 cM3 pasbaBreHHo conaHoil KuenoTsl. Mpose-
PAIOT 3HadeHue pH ¢ noMoLLbto HAUKaTOpHO Bymaru. 3HaveHne pH aHanuavpyemoro pacTeopa JormkHo ObiTb B Anana-
30He 0T 1 80 2 eg. pH. Mpu HeobxofMMOCTH JOBEAEHUS L0 HYXKHOro 3HaueHusa pH f06aBnsAloT pacTBOp CONSAHON KUCTOThI.

[o6asnstor 2 cm3 pacTBopa AudeHunkapbasmaa u AOBOAAT A0 METKN OBMANCTUNNMPOBAHHOI BOLOM, NepemMelLVBaloT.
BblgepxuBatoT 15 MUH 1 M3MEPSIOT ONTUYECKYIO NNOTHOCTb PacTBoOpa Ha CNeKTPOhOTOMETPE B KIOBETaX C TOMLUWUHOWA no-
rnowjatouero ceet cnos oT 10 Ao 40 MM npm AriMHe BonHbl 540 HM. Ecrnin nccrneayemMblil pacTBOp OKpalleH B XENThIi LBET,
YMeHbLUaIoT anuKBOTY ANA CHWKEHWUA MeLLatoLLmxX 3arpasHeHnii. CogepxaHue Xxpoma onpeaensiioT B JeHb NPUroToBneHus.

OpHOBPEMEHHO C aHanu3MpyemMbIM pacTBOPOM FOTOBAT «XONOCTON» pacTBOp, COAepXKalLMii BCe peaKTuBkl, Kpome
aHanuaunpyemoro pacteopa, NpoBeAeHHbIN Yepes Bee CTafumn aHanusa.

B.5 PacueT u BblpaxeHue pesynbTatoB

B.5.1 MpapyupoBka
B cny4ae nuHeiiHOW rpagyMpoBOYHOIR KpUBOW rpagyupoBoYHas qyHKLUA MOXET ObITk onucaHa opMynon

S=c-b+a, (B.1)

raie S — 3HayeHWe BLIXOAHOMO curHana cnekTpodoTOMETpa Npu M3MepeHun rpagympoBOYHOro pacTBopa, yer. eg;
€ — MaccoBas KoHUeHTpauusa xpoma (V1) B aToM pacTeope, Mr/gM3 unm Mkr/ame;
b — yrnoBoi k0O3PPULMEHT NTIMHENHON rpagynpoBOYHON PyHKLMH;
& — ¢cB06OOAHbIIA YNeH IMHENHON 3aBUCUMOCTU rPaayupoBOYHO KPUBOH.
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PaccuuTbiBalOT MaccoBylo KOHLEHTPaLMIO aHanuTa ¢, B (hunsTpare aHanuanpyemoi npobsl, MCNOMNb3ys 3Ha4eHUs
b 1 ano gopmyne

Sf -a
Cr = B.2
e (B:2)
rae S;— 3HadYeHne BLIXOAHOMO CUrHana cnekTpodoToMeTpa Npy U3MepeHnn nccrnesyemoro pacTeopa, ycr. ea.
B.5.2 Pacuet copepxaHusa anemeHTa B o6pasue
BbImcnsAoT MaccoByto 4O aHanuta wg, Mr/kr, no opmyne
(cr —cnr)
wE:T-Vt-1OO, (B.3)

A€ c;— MaccoBas KOHUeHTpaLus aHanuTa B punstparte npobbl ANA NCMBITaHWS, Kak onucaHo B hopmyne (B.2), mr/gm3;
Cp;— MaccoBasi KOHLEHTpaLMsA X0nocToro pacTeopa, mr/pm3;
m — Macca npobebl, 0To6paHHON Ha aHanms, T,
V;— obwuii obbem Bogkl, fo6aBneHHOI k HaBecke NPoBbl AN SKCTPaKLMK, am3.
3HaveHUs npefena NOBTOPSAEMOCTHU W Npefena BoCcnpon3BoAUMOCTM ans xpoma (VI), oueHeHHble Ha obpasLie yao-
6peHuns, npuBegeHbl B Tabnuue B.2.

Tabnuuya B.2 — CpeaHee sHa4eHWe, npefen NOBTOPAEMOCTH U BOCMPOU3BOAUMOCTU A Xpoma (V1)

O6pasely Cpeatee aHadeHMe X, Mr/kr Mpefen NOBTOPAEMOCTH 7, Mpegen BoCNpou3BogUMOCTH
Mr/Kr R, mr/kr
Asodpocka 1,65 0,53 0,67
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Mpunoxexue I
(cnpaBouHoe)

OnpegeneHue MacCoBOW A0 MéAU U LIMHKA METOAOM aTOMHO-a6COPOLIMOHHON CNEKTPOMETPUM

1 CywHocTb MeToAa

MeTop 0CHOBaH Ha CeNneKTUBHOM NOTMOLEHNN PE3OHAHCHOTO U3IYYEHUS], UCTTyCKaeMOro JlamMrnamMu C NorbiM KaTof oM
NpU COOTBETCTBYHOLLEIH ANMHE BOMHBI aTOMaMU onpeaensieMoro MeTasna, o6pasyloLMMIUCs NPU pachbiiieHn UCTIBITYeMOo-
ro pacTBopa B aLEeTUNEHO-BO3AYLWHOM NNaMeHW. Meab U LIMHK M3BneKatoT u3 obpasLia pasnoXXeHUeM B COMSHOM KucnoTe.

-2 CpepcTBa U3MepeHui, BcnoMorarenoHoe o6opyaoBaHue, NocyZla U peakTuBbI

ATOMHO-abcopBUNOHHbIN CNEKTPOMETP CO CNeKTpanbHeiM guanazoHoM oT 190 go 900 HM U NpeaenoM JonycTUMon
OTHOCUTENBLHOW MOrpeLHOCTH He Gonee +2 %.

JlaMnbl ¢ NonbIM KaTo40M.

CraHgapTHbI 06pasel, cocTaBa pacTBopa MOHOB MeAW C aTTeCTOBaHHLIM 3HaYEHWEM MacCOBOW KOHLEHTpauuu
1,0 r/nm3 1 rpaHULI@MU [OMNYCKaeMBIX 3HAYEHNI OTHOCUTENBHOI NOTPELUHOCTU aTTeCTOBaHHOTO 3HadeHns He Gonee +1 %.

CTaHgapTHbIA 06pasel cocTaBa pacTBOpa MOHOB LMHKA C aTTecTOBaHHLIM 3HA4eHWEM MacCOBOW KOHLUEHTpauuu
1,0 r/nm3 1 rpaHULI@MU [OMNYCKaeMbIX 3HA4EHNI OTHOCUTENLHOM NOrPELUHOCTU aTTeCTOBaHHOTO 3HadeHns He Bonee +1 %.

MpuMeyaHue — [JonyckaeTca UCNONb3OBaTL CTaHAAPTHLIE 0bpasLibl cocTaBa BOAHOTO pacTBopa UOHOB W3-
MepsieMbIX 3aMeMEeHTOB MacCoBOi KOHLeHTpauun 0,1 r/aM3 v rpaH1LaMu 10NnycKaeMbIX 3Ha4eHUiA OTHOCUTENBHOI norpeLw-
HOCTU aTTEeCTOBaHHOro 3Ha4YeHUs He Gonee 1 %.

Beckl anekTpoHHble crnieynansHoro (1) knacca TouHocTy no MFOCT OIMLR 76-1 (Max=210r, e = 0,001 ).

Becbl anekTpoHHble Beicokoro (1) knacca TovHocTu no MOCT OIML R 76-1 (Max =2100r+, e = 0,001 ).

TepMoMeTp xuakocTHbI nabopatopHelii no MOCT 28498 ¢ anana3oHOM u3aMepeHuii Temnepatypbl oT 0 °C fo
100 °C n abcontoTHOM norpellHocTbio 1 °C.

Yacel anekTpoHHble no MOCT 23350 unu Taiimep ntoboro Tuna no coOOTBETCTBYIOLLIMM HOPMaTUBHBIM AOKYMEHTaM.

McuxpoMeTp YHUBEpPCarnbHEI NO COOTBETCTBYHOLUM HOPMaTUBHBIM JOKYMEHTaM C AUana3oHoM U3MEPEHUIA OTHO-
cuTenbHoi BnaxHocT o 80 % 1 abcontoTHOM NorpeLlHoCTLIo +7 %.

BapomeTp no cOOTBETCTBYIOLLMM HOPMATUBHLIM AOKYMEHTaM ¢ AnanasoHoM usmepenuit ot 810 rfa go 1050 rMa un
abCOMTHOM NOrPeLLHOCTLIO U3MepeHnia +2 rMa.

Kon6kl MmepHble 2-1000-2, 2-500-2; 2-250-22-100-2, 2-50-2 no MOCT 1770.

BropeTka 1-2-10-0,05 no FOCT 29251.

Munetkn 2-2-1, 2-2-2, 2-2-5, 2-2-10, 2-2-20 no NOCT 29169.

LunuHapel MepHble 2-25-2, 2-50-2, 2-100-2, 2-250-2 no MOCT 1770.

CrakaH4uK Ans B3elunBaHus (6tokca) CB-14/8 unm CH-34/12 no NOCT 25336.

BopoHka B-75 XC no MOCT 25336.

CrtakaH B-1-300 TXC no MOCT 25336.

Crekno yacoBoe.

MnuTka anekTpuyeckas nabopatopHas unu 6eiToBas no FOCT 14919.

Boga ansa nabopatopHoro aHanusa no NOCT P 52501, cTeneHb YnCTOThI 2, MW Bofa AUCTUNNUPOBaHHasA, ABaX bl
neperHaHHas (6uanuctunnar), rotoat no MTOCT 4517.

Kucnota conaHasa no FOCT 3118, keanudmkauum «x. Y.» unu kucnota consiHas no FTOCT 14261, «oc. Y.», KOHLEH-
TpupoBaHHas (NNoTHocTb p = 1,18 r/CM3).

Okeng NaHTaHa WK Conuv NlaHTaHa — NaHTaH Xopua rentarnapart, NaHTaH HUTPAaT rekcarnapar, nantaH cynbedgar
HOHarnapar.

AuUeTUneH.

dunbTpbl ByMakHble 06e33051EHHbIE KCUHSASA NeHTay.

MpumMmeyaHue — Mpn NUCMONB3OBAHUM B Ka4eCTBE PEaKTUBOB OMNaCHbIX (€ KWX, TOKCUYHBIX) BELLECTB CreAyeT
pyKkoBoACTBOBaTbCS TpeGoBaHUSMM 6e30MacHOCTY, U3NOXEHHBIMU B HOPMATUBHbLIX JOKYMEHTaX Ha STU peaKTuBbI.

3 MoproToBKa K aHanNU3y

I.3.1 MpurotoBneHue paboyero pacTBopa LMHKa C MaccoBOIN KOHLEHTpauuei 100 mricm®

OT6MpatoT cyxoit nuneTkoi 5 cM3 cTaHfapTHOro o6pa3lia cocTaBa pacTBOPa NOHOB LiHKa MacCOBOI KOHLIEHTpaLmm
1,0 r/pM3, noMelLLatoT B MepHYIO KONBY BMECTUMOCTbI0 50 cM3, 1onMBatoT 10 METKI PacTBOPOM COMAHOI KNCTOThI KOHLIEH-
Tpauweit 0,5 Monb/aMS 1 TLATENBHO NepeMeLLnBatoT. PacTeop xpaHaT He Gonee 3 MecALEB.

I.3.2 NpurotoBneHune paboyero pactBopa MeAn ¢ MaccoBoOi KOHLEeHTpauuei 100 Mricm®

OT6upatoT cyxoit nuneTkoit 5 cm3 cTangapTHOro o6paslia cocTaBa pacTBopa MOHOB ML MacCoBOM KOHLIEHTpaLmu
1,0 r/pM3, nomelLatoT B MepHyto konby BMecTMMOCTbIo 50 cM3, 4onMBatoT 4O METKI pacTBOPOM COSIHOI KUCTOTHI KOHLIEH-
Tpaumeii 0,5 Monb/aM3 1 TlaTensHO NepeMeLLMBaloT. PacTBop XpaHAT He Gonee 3 MecsLeB.
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MpuMeyaHue — JlonyckaeTca NpUroToBrneHne pacTBOPOB UOHOB U3MEPSEMbIX ANIEMEHTOB C MACCOBOW KOH-
LeHTpaumeii 1000 mMr/am3 u3 peakTneos no MOCT 4212.

I.3.3 MpurotoBneHne pacTBOPa COJM NaHTaHa C MacCOBOM KOHLEHTpaLuei nanuTana 10 r/gms

M3 okenpa naHTaHa:

Momewyator 11,73 r okcupa naHtaHa (La,O3) B 150 cm® Boabl B MepHyto konby BMecTUMocTbio 1000 cm3 1 ao6asns-
toT 120 cM3 CONsAHOI KNCNOTLI MONAPHOI KOHLIEHTpaLMu 6 Monb/am3. MepeMeLUnBaloT 10 NOMHOrO PacTBOPeHMs], A0BOAST
[0 METKN BUANCTUNNMPOBaHHOW BOAOW U eLle pa3 NepeMeLLUnBaloT.

M3 xnopuaa naHTaHa rentarugpara (LaCls - 7 H,O):

26,7 r conu pacTeopstoT B 50 cM3 Boabl B MepHoii konbe BMecTUMocTbio 1000 cm3 n fobasnsioT 85 cm3 consaHoii
KUCNOTblI MONSAPHON KOHLUEHTpauumn 6 monk/am3. MepemelLnBatoT 4,0 MOMHOro pacTBOpeHuUs, AOBOAAT A0 METKM BuguncTun-
NMpoBaHHON BOAOW W eLle pa3 NepeMeLIMBaIoT.

M3 HuTpaTa naHTaHa rekcarnapara (La(NO3); - 6 H,O):

31,2 r conu pacTBopstoT B 150 cm3 Boabl B MepHoil konbe BMecTUMOcTbio 1000 cm3 1 obasnsior 85 cm3 consHoii
KWMCIOTEI MOMSIPHOI KOHLiEHTpaLmn 6 Monb/am3. MepeMeLunBaloT [0 MoNHOMo PacTBOPEHUS, 10BOAST 10 METKM BUANCTUN-
npoBaHHON BOAON U elLlle pa3s NepemeLunBaloT.

M3 cynbiata NaHTaHa HoHarugparta (Lay(SOy)5 - 9 HyO):

26,2 r conn pacTeopsitoT B 150 cM Bof bl B MepHOI konbe BMecTUMOocTbio 1000 cm3 u fo6asnsior 85 cM3 MonsipHoii
CONSIHOI KUCMOTHI KOHLieHTpaLmu 6 Monb/AMS. MepeMeLunBaloT 10 MOMHOMo PacTBOPEHUS!, J0BOAST 10 METKN BuancTUn-
nupoBaHHOW BOAOW 1 eLle pa3 nepeMeLLlBatoT.

I.3.4 MpuroToBneHne pacTBOpPa COMAHOI KUCNOTLI ¢ MONSAIPHOM KOHLeHTpauuei 6 Monb/am®

B cTakaH Unn KoHUYecKyto Konby BHOCAT LunuHApomM 100 cM3 BMANCTUNNMPOBaHHON BOfIbI, OCTOPOXHO NpM Nepe-
MeLLMBaHWN [06aBnsAoT LunnHApoM 100 cM3 KOHLEHTPUpOoBaHHON ConsHoi KucnoThl. MonyyeHHLI pacTBop oxnaxaaloT
1 nepemeLlMBaloT.

PacTBop XpaHAT B NMOTHO 3aKPLITON CTEKNAHHOW nocyfe B NabopaTopHoM nomelleHun. Cpok rofHoCTU — Tpu
mecsLla.

I.3.5 MpuroToBneHNe pacTBOpa COMSAHON KMCNOTbI C MOMNAPHOII KOHLeHTpaumeii 0,5 monb/am®

B MepHyto konby BMecTMMocThio 1000 cm3 nomellatoT uunnuHapoM 250 cm® GuancTUNNMPOBaHHO# BOfLI, OCTOPOX-
HO NPV NepeMeLLNBaHNN A0BABNAIT LMAMHAPOM 45 cM3 KOHLEHTPUPOBaHHOM CONAHOI KMCMOTHI. MonyyeHHbI pacTBop
oxraxgaroT, JOnuBakT 40 METKM BUgNCTUNNMPOBaHHON BOAOK W NEpEMeLLNBAlOT.

PacTBOp XpaHAT B NSIOTHO 3aKPLITOW CTeKNAHHOW nocyfe B NabopaTopHoM nomelyeHun. Cpok rofHOCTU — Tpu
MecALla.

I.3.6 MpuroroBneHune rpagympoBOYHbLIX PaCTBOPOB LMHKa ANA AUMana3oHa MaccoBbiX KOHUEHTpauui ot 0

ao 10 mricm®

Momewatot 0, 0,2, 0,5, 1,2, 3, 4,51 10 cm3 pabodero pacTtBopa LHKa, 4yTo cooTtBercTayeT 0, 0,2, 0,5, 1, 2, 3, 4,
5 1 10 Mr/cm3, B MepHble konBbl BMecTUMocTho 100 cM3 kaxaasn. B kaxayto konby fo6aensoT 10 cm3 pactsopa conu
NaHTaHa, OMMBALOT 10 METKM PacTBOPOM COMAHOM KUCNOTH MOMSIPHO KOHLieHTpaLmu 0,5 Monb/aM3 1 TwaTensHo nepe-
MeLLnBaloT.

3.7 MpuroToBneHue rpagyMpoBOYHLIX pAaCTBOPOB Meau AnNs AMana3oHa MacCOBbIX KOHLUEHTpaLui ot 0

po 10 mricm3

Momewatot 0, 0,2, 0,5, 1,2, 3, 4,51 10 cm3 paBouero pacTBopa Meaw, Yto cootetctayeT 0, 0,2, 0,5, 1, 2, 3, 4,
5 1 10 Mr/cm® B MepHble konGbl BMecTUMOCThio 100 cm3 kaxaas. B kaxayto konby no6aensiot 10 cm3 pacteopa conu
NaHTaHa, ONMBAOT 40 METKU PacTBOPOM COMSIHOI KNCTOTHI MOMSIPHOI KOHLIEHTpaLmeit 0,5 Monk/AmS 1 TWaTensHo nepe-
MeLLMBaloT.

B kauecTBe hOHOBOrO pacTBOPa UCTONB3YIOT PACTBOP CONSHOM KUCIOTHI C MONSIPHOI KOHLiEHTpaumeii 0,5 Monb/am3.

3.8 YcTaHOBRNeHue rpagyMpoBOYHbIX XapaKTepUCTUK

ATOMHO-abcopBLUMOHHEIA CNEKTPOMETP FOTOBAT K M3MEPEHNAM B COOTBETCTBUUN C PYKOBOACTBOM NO 3KCMIyaTaLum
cnekTpomeTpa.

MN3MepsoT NOrMoLEHNe U3NTYHEHUA U3MEPAEMOrO 3fieMeHTa B aHanuTUYeckux YCrnoBusix, NpUBEAEHHbLIX B Tabnu-
ue 1. Onsa kaxgoro rpaZyMpoBOYHOrO pacTBopa BbIMNOSHSAT HE MeHee ABYX U3MEPEHWIA N pacCUnTLIBAKOT cpeHeapud-
METUYeCcKoe 3Ha4YeHne curHana.

Tabnwuya N1— CraHgapTHble NapaMeTpel ANS onpefeneHns UuHka n megu metoqom AAC

CTtaHaapTHble yCroBus
MNapametp
LIvHK Meab
[nuHa BOMHbI, HM 213,8 3248
LLinpuHa/anuHa, Mm 0,5 0,5
CrnaxusaHue curHana, ¢ 0,5 0,5
Bpems uHTerpupoBaHus, ¢ 15 15
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OkoHYaHue mabnuupi I 1

CTaHfapTHble ycrnoBus
MapameTtp
LinHk | Meab
Pa6ounii AnanasoH, Mr/igm3 ot 0,2 o 10 | —
OCHOBHbBIE MOMEXU As, Cu
Mpenen obHapyxeHus1, MKr/aMS 0,05

Mccnepyemblid M rpajMpOBOYHBIE PacTBOPLI U3MEPSIOT HEMOCPEACTBEHHO C MOMOLLBIO aTOMHO-abcopBLUMOHHOMo
crnekTpoMeTpa.

4 NMpoBeaeHue aHanusa

4.1 NpurotoBneHne aHanU3upyemoro pactesopa
BseelumBatoT HaBecKy yaobpeHus ot 2 4o 10 r B 3aBUCMMOCTU OT COfiepXaHUsi aHanusnpyeMoro KOMNoHeHTa B co-
OTBETCTBUM C Tabnuueii IM2. PesynsraT B3BelLMBaHWA 3anncbiBaloT 40 YETBEPTOIO AECATUYHOIO 3HaKa.

Ta6nwuuya N2 — CooTHolweHUe HaBecku yaobpeHusl, oTobpaHHOro Ha aHanus, U obbema MepHoi konbbl ANst NpUro-
TOBIMEeHUs pacTBopa

3asABneHHoOe KONMYeCcTBO MUKPOHYTPUEHTa B yaobpeHun, % <0,01 0,01 —<5 25—10
HaBecka yf06peHus, oTobpaHHas Ha aHanms, © 10 5 2
Bec anemeHTa B o6pasue, Mr 1 0,5—250 100—200
OBbeM MepHOii konbel, cm3 250 500 500
MaccoBasi KOHLIEHTPaLMs 3rieMeHTa B KCTpakTe, MriamS 4 1—500 200—400

HaBecky nomellaroT B cTakaH s pasnoXeHUs npy nomolLLm HebonbLUIoro KormyecTsa Bofbl, OCTOPOXHO, Hebonb-
UMW NOPLMAMK, 06aBRAKT UMAMHAPOM No 10 cM3 CONsHOI KNCNOTHI € MONSIPHOIA KOHLIEHTpaLmei 6 Monk/am3 Ha rpamm
yaoBpeHus, saTem fobaBnatT okoro 50 cm® 6uaucTUNNMpoBaHHol Bogbl. HakpbiBaloT nabopaTopHbIi CTakaH YacoBbiM
CTEKNOM, AOBOASAT A0 KUMEHUA Ha HarpeBaTensHoi NnuTe U KUNATAT B TedeHne 30 MuH. OxnaxaatoT 40 KOMHATHOW TeM-
nepaTypbl, NEePUOANYECKN NOMELLMBas. KONn4ecTBEHHO NepeHOCAT B MepHyHo konby BMecTUMOCTbIo 250 cm3 unu 500 cm3
(c™. Tabnuuy 2), gonusatoT 4O METKU BUAMCTUNNIMPOBAHHON BOLOM W TWaTernbHO NepeMeLllnBaloT. SKCTPaKT AOIKeH
6bITb MaeansHo npoapaveH. MNpu HeoBX0AUMOCTY PUNETPYIOT HYepes UIETP KCUHAS NEHTa» B CYXON KOHTENHep, oTopa-
chbiBas Nepsyto NopLuio dunesrpara.

OnHOBPEMEHHO C aHanM3npyeMbIM roToBST «XONOCTOW» pacTBOpP, COAEPXALLMA BCe PeakTUBLI, 3a UCKMIOYEHNEM
aHanusupyemoro yaobpeHus, NpoBeAeHHbIA Yepes BCce CTajum aHanusa.

4.2 NpoBeaeHue namepeHUn

YcTaHaBnvBaloT B Typerb flaMry ¢ NonbiM KaToA0M, COOTBETCTBYIOLLYIO aHanu3npyemomMy anemeHTy. MpagyupoBou-
Hble pacTBOPLI U3MEPSIOT NepBbIMU OTHOCUTENBLHO POHOBOIO pacTBopa. 3aTeM U3MEpPAIOT «XONOCTOW» pacTBOp U uccne-
fyemble pacTeopbl. [1py NpoBeAEHUN ANUTENBHON CEPUM M3MEPEHUIA NMPOBEPSIIOT YCTAHOBKY HYNA W rpagynpoBKy nocne
U3MEpPEHUA KaXA0ro AECATOro pacteopa.

5 PacueT 1 BblpaXeHne pe3ynsraTtoB

C nomollsto nporpammHoro obecnedeHuns AAC-cnekTpoMeTpa BbIYUCHSAIT 3Ha4YeHua b (yrnosoro koadduLueHTa
TNINHEAHOW rpafyupoBOYHONR PYHKUMKU) U @ cBODOAHOTO YNeHa NIMHERHON 3aBUCUMOCTU FpafyupoBOYHOW KPUBOW), 3aTeM
MO YpaBHEHMWIO Perpeccun BeIMUCIISIIOT MacCOBYHO KOHLIEHTPaLWIo onpeaenseMoro afiemeHTa X (UMHKa Ui Meau) B aHa-
nM3npyemMoM pacTeope rno opMyrne
(C-Co)V-D

m )
rae X — mMaccoBas [oNs aHanuanpyemoro anemMeHTa, Mr/kr;

C — MaccoBas KOHLIGHTPaLWA aHanM3npyemoro areMeHTa B PacTBOpe, BLIMUCAEHHAs N0 YpaBHEHNIO perpeccuu, Mricm>;
Cp — MaccoBasi KOHLEHTpaLms aHan3npyeMoro anemMeHTa B «XofiocToM» pacTeope, Mr/cm;
V — oBbeM MepHoi KonBbl 4ns NPUrOTOBNEHUS UCCNEAYeMOro pacTeopa, cMS;

D — KkoadpchuUmMeHT pasBefieHns, ecrnu UCNONb3oBanu passefeHne aHanmsnpyemoro pacteopa,
m — Macca HaBecky yaobpeHus, otobpaHHasa Ans aHanusa, I.

X =
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Bbubnuorpaduna

BS EN 16317:2013 Yao6peHnsi n n3BecTKoBLIe MaTepuansl. OnpeaeneHne Mellibsaka METOAOM aToM-
HO-3MUCCUOHHOW CNEKTPOMETPUN C MHAYKTUBHO-CBA3aHHOW nnasMon (ASC-UCH)
nocrne pacTBOPEHNUs B «L{apCKoii BOfKE»

BS EN 16319:2013+A1:2015  Yno6peHus 1 n3secTkoBble MaTepuansl. OnpegerieHne Kagmus, XpoMa, CBUHLa 1
HUKenst METOA0M aTOMHO-3MUCCUOHHOIN CNEKTPOMETPUN C MHAYKTUBHO-CBA3AHHO
nnasmoit (ASC-UCTT) nocne pacTBopeHUsi B «LjapCKoi BogKe»

BS EN 16320:2013 YpobpeHus n nssectkosble Matepuansl. OnpegeneHune pTyTu Mo BeiAeNeHUIo Na-
poB Nocne pacTBOPEHUA B «L{apcKoii BOAKeE»

BS EN 16318+A1:2016 YnobpeHnuss U usecTkoBble Matepuansl. OnpegeneHue xpoma (VI) ¢ no-
MoLblo hoTomMeTpun (Metoq A) M C NOMOLLLIO WOHHOW Xpomartorpacgun co
cnekTpodoToMeTpUdeckuM obHapyxeHuem (MeToa B)

MU Ne 1104-00209438-71-05 MeToauka U3MepeHUii MaccoBoi AONM CBUHUA U Kaamusa B docdopcoaepaLinx
MUHeparnbHbIX yao6peHusix n kKopMoBbIX hocaTax aToMHO-aGcopGLUMOHHEIM MeTogoM PP 1.31.2017.27458

MW Ne 234-2014 MeToamka 3MepeHUii MaccoBbIX 0N CBUHLA U kafiMus B hocopcoaiepxaLLinX MUHeparbHbIX
YAOGpeHUsiX 1 KopMOBBIX thocdaTax METOAOM aTOMHO-3MUCCUOHHOW CNEKTPOCKONUM C UHAYKTUBHO-CBA3AHHOM
nrnasmon, ®P.1.31.2014.18347

MW Ne 1104-00209438-135-2011 MeToznka UsMepeHuit MaccoBoi oMM CBUHLA U kagmus B dhocdopcoaepKalLmx
MUHEpanbHbIX y06peHNsAX MHBEPCMOHHO-BOMNLT-aMNePOMETPUYECKUM MeTog oM, P 1.31.2011.10824

MKXA Ne 1104-00209438-69-05 MeToanKa KONMYECTBEHHOTO XMMUHECKOro aHanusa. OnpegeneHue MaccoBoi 40N

MbilbsKa B ocopcoaepKaLx MuHeparbHbIX YA0GPeHUsX U KOPMOBLIX dachatax dhOTOKONOPUMETPUYECKUM
metoaom, ®P 1.31.2006.02582

MW Ne 1104-00209438-70-05 MeToauka U3MepeHUit MaccoBOi 40NN PTYTH B ocdopcoaepxalux MUHepanbHBIX
yaobpeHusix n KopmoBbIX pochaTax aToMHo-abcopbLUMOHHBEIM MeToaoM DP.1.31.2018.30420
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YK 631.871:006.354 OKC 65.080 OKMnAaz2 20.15

KnioueBble croBa: MUHEparbHble yA0OpeHusi, METOAbI ONpeaeneHus, TSXKenble MeTannbl, NPOAYKUMS C
YNYYLEHHBLIMU 3KONOMMYECKUMI XapakTepUCTMKaMm

26



B3 1—2020/73

Pepaktop E.A. Mouceeea
TexHu4eckuii pegaktop #M.E. Yepernikoea
Koppektop J1.C. fibiceHko
KomneloTepHaa BepcTka E.O. Acmawura

CpaaHo B Habop 04.12.2019.  TNoagnucaHo B nevatb 22.01.2020.  dopmat 60><841/8. lapHuTypa Apuan.
Yen. ney. n. 3,72.  Y4y.-usg. n. 3,16.
MoAroToBnNeHo Ha OCHOBE ANEKTPOHHOW BepCUW, NpeJoCTaBneHHoN paspaboTyMkoM cTaHAapTa

CosgaHo B eguHUYHOM UcnonHeHun Bo ®ryr « CTAHOAPTUH®OPM» ana komnnektoBaHua dedepansHoro MHopMaLluoHHoro gpoHaa
cTaHgapToB, 117418 Mocksa, HaxumoBckuii np-T, 4. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index2/1/4293725/4293725146.htm

