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HacToswmin cTaHaapT ycTaHaBanBaeT (DOTOMETPUYECKMin (Mpu mac-
cooin gone ot 0,005 go 0,5%) ¥ aTOMHO-abCOPOLMOHHBIA (MpK Mac-
cosoii gone ot 0,05 o 0,5%) MeToAbl onpeAeneHns BaHaaus.

. OBWWE TPEBOB/IHUA

11 O6bwwe TpeboBaHMs K MeTodam aHanmsza —no FOCT 25066 c
[ONOJSHEeHMeM.

I 1.1. 3a pe3ynbTaT aHanM3a MPUHUMAKOT CpefHee apupMeTNYecKoe-
pe3ynbTaToB fABYX MapaniesnbHbIX OnpeseneHuni.

2. ®OTOMETPUYECKWI METOZ, OMPEAENEHUNA BAHAONSA

21. CywHocTb MeTOfa

MeTog OCHOBaH Ha PacTBOPEHUM MPO6bI B CMECW CONSIHOW W a30THOW
KUCNOT, OKWUCNEHWU BaHaauMa [0 NATUBAJIEHTHOrO MapraHuoBOKUC/bIM
Kanuem, ob6pa3oBaHMmM XenTol (hocthopHO-BONbpPamMo-BaHaANEBOR  re-
TEPOMO/IMKHENOTbI, €8 3KCTPaKUuUM H306YTHMOBLIM CNUPTOM U M3Mepe-
HUM OMTWUYECKON MNOTHOCTW 3KCTpaKTa npy AnvHe BOMHbI 400 HMm.

22. AnnapaTypa, peakTuWBb UK pacTBOpMU

CnekTpothoTOMETP nnu (POTOINEKTPOKONIOPHMETP.

Kucnota conavasg no FOCT 3118, nnotHocTblo 1,19 r/cm3

Kucnota asotHas no MOCT 4461, nnotHocTbio 1,35—1,40 ricm u
pactBop 17.5.

CMecCb COMIAIHOM 1 a30THOW KUCNOT B COOTHOLIEHUN 3:1.

Kucnota gropuctoBogopogHasa no TOCT 10484.

W3paHne odurumansHoe MepeneyaTka BoCMpeLLeHa
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Kucnota cepHaa no FOCT 4204, nnotHocTblo 1,84 r/cmM* n pact-
Bop 1:3.

Kucnota optodochopHas no MOCT 6552, nnotHocTbio 1,70 r/cm3

Kanwuii mapraHuoBokucabli - o TOCT 20490, pacTsop
0,01 mone/gm'.

Kucnota wasenesas no MOCT 22180. pacteop 40 r/gm3

Hatpwuit BonbpamoBokucnbliAi no FOCT 18289, pactsop 50 r/gm’:
50 r BO/b()PAMOBONLIENIOrO HATPWUS  PAcTBOPAKOT MpU HarpeBaHun B
150 cm3 BOAbl, pacTBop (UABLTPYIOT B MEPHYIO KOOy BMECTMMOCTbIO
1000 cm3 ponvBaloT BOAOW 4O METKM W MEpemeLLunBatoT.

AntomyHniA no TOCT 11069 mapkn A999.

CnmpT n306yTmnosbin no FOCT 6016.

AMMOHMIA BaHagueBokucbln meTa no FOCT 9336.

CTaHpapTHbIA pacTBop BaHagus: 0,2296 r BaHaAMEBOKWCIONO aMm-
MOHMSi pacTBopsAoT B 170 cM3 pacTBOpa a30THON KWCAOTbl. PacTBop
NepeHocAT B MepHYHO Konby BMecTMMocTbio 1000 cm3 A0nMBaKOT BOAOM
[0 METKWN 1 NepemeLLmnBatoT.

I cm3 cTaHgapTHOro pacteopa cogepxut 0.0001 r BaHagwus.

23. lMpoBepeHne aHanusa

2.3.1. HaBecky npobbl Maccoit cornacHo Tabn. 1 nomeLlarT B KOHV
Yyeckyto Konby BMecTumocTbio 250 cM3, npununatoT 40 cm3 cmecu Kuc-
NOT 1 pacTBOPAIOT MPW HarpeBaHUW.

Tabnuua 1
M *«» nih«<«kn omuy nIWOmo.
M*VCO*t« IONA OLINASS. npo6bl. U< L cM4
OT  0.005 [0 0.05 BKAKY. 1 50
Ce. 0,05 >0.1 > 0.5 25
01 » 0.5 » 0.2 25

Mo OKOHYaHMKM pacTBOPEHUS MNpunuBaldT B Konby 20 cM3 cepHoli
KWNCMOTbI, NepeMeLLnBaoT ¥ BbiNapyBat0T PacTBOp A0 MOABAEHUS GenbIxX
napos. PacTtBop oxnaxpgatT, npunveaioT 60—80 cM3 Bogbl M Harpe-
BalOT [0 pacTBOpeHMs coneid. Ecnu pacTBop He npospayeH, ero uabT-
pylOT 4epe3 (puAbTP cpefHeinl MNoTHOCTM («6enas NneHTa») B KOHUYeC-
Kyl0 Kooy BMecTMMOCTbiO 250 cm3. duabTp € 0CagKoM MpPOMbIBAKOT
2—3 pasza HeGOMbLIMMM MOpUMAMK TopsYeld  BOAbl U OTOpachLIBatoOT,
ec/in MaccoBas [0N1f KPEMHWUS B aHa/M3MPyemMoM CrjaBe HC MpeBbl-
waet 1%.

2.3.2. Mpn MaccoBoWi fone KpemHusi cebie 1% uabTp ¢ 0Cafko
MOMELLAIOT B NNATWHOBLIA TUrenb, BbICYLUMBAOT, 030/AK0T, He fOMyc-
Kasa BOCM/IAMEHEHWsA, W NpoKanuBalT npu Temneparype 500—600°C
B TeyeHWe 2—3 MuH. [locne oxnaxieHus B TUrenb [06aBNAIOT YeTbipe
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Kanan CepHol KMCMoTbl, 5 cM* (TOPMCTOBOAOPOLHON  KUCMOTbI W MO
KannsaM asoTHYI KUCNOTY [0 MOMyYeHWUs Npo3payHoro pacrtesopa. PacT-
BOP BbIMapuBalOT [OCYyXa, MPWIMBAIOT K CYXOMy  OCTaTky B Turne
5—7 cM» pacTBOpa CepHOI KWUCNOTbl M PacTBOPAIOT €ro Mpu Harpesa-
HUW. PacTBOp OXNaxarwT, Npy Heob6XoAMMOCTU QUALTPYIOT uyepe3 Ma-
NeHbKUA NNOTHBIA UNLTP (KCUHAS NIEHTa») W MPUCOEAMHSIOT K OCHOB-
HOMY (UNbLTPaTy B KOMMYeckoi Konbe. OCHOBHOW pacTBOp ynapwBa-
I0T, eCiM Heobxoammo, [0 o6beMa MeHee 100 cM3, oxnaxpatoT v nepe-
BOAAT B MepHyt Konby BMmecTuMocTbio 100 cm3, 4oAvBalOT BOAOW [0
METKN 1 MepemeLLnBatoT.

2.3.3. ANMKBOTHYH YaCTb pacTBopa corfiacHo Tabn. 1 oTbuparoT B
[eNnTeNbHY0 BOPOHKY BMecTMMOCTbio 100 cm3 npunusaloT 4 cm5 op-
TohocthopHoi KncnoTbl. 4 cm3 pacTBOpa BOMb(PaMOBOKHENIOFO HaTpus
M nepemelLnmatoT. 3aTeM [06aBNAOT MO KanisM pacTBOp MapraHLoBo-
KWICNOTO Kanus [0 YCTONUMBOI po30BOi Ookpacku. Uepe3 10 muH gobas-
NAT MO Kanism pacTBOp LUaseneBol KUCMOTbl 40 WCYE3HOBEHWUS PO-
30BOI OKpacku. Yepe3 5 MUH npuamearoT 1 CM3 a30THOW KMCNOTbI, XO-
powo mnepemMelLnBaloT pacTeop, npubasnaoT 10 cmM3 H306YTWUMIO0BOrO
CrupTa, BOPOHKY 3aKpbiBalOT NPobKoW W BCTpAxuBalwT 1—2 MuH. OT-
[enstT opraHuyeckyto asy (3KCTpakT), cobupas ee B CyXyl MepHyHo
Konby BMECTUMOCTbIO 25 CM3, A0/MMBalOT M300YTKIOBLIM CNMPTOM [0
METKN W NepemeLLnBatoT.

2.3.4. ONTNYeCKyl0 NMIOTHOCTb 3KCTPaKTa U3MepsoT HC Mo3gHee Yem
yepe3 14 mocne 3KCTpakuuu npu anuHe BofiHbI 400 HM B KiOBeTE C
ToAWMHOM cnos 50 MM Mpu maccoBou gone BaHagms oT 0,005 o 0.1%
n 30 MM npu MaccoBoil gone BaHagus cebiwe 0,1%. PacTBopom cpas-
HEHUS CNY>XUT N306YTUNOBLIA CIINPT.

2.3.5. PacTBOpbl KOHTPO/ILHOrO OMbiTa rOTOBAT MO n. 2.3.1, ucnosb-
3y BMECTO HaBecku mnpobbl HaBecKy antoMuHua. CpefHIor onTuyec-
Kyt NNOTHOCTb 3KCTPAKTOB ABYX KOHTPO/IbHLIX OMbITOB BblYMTAKOT U3
OMNTUYECKOW NMOTHOCTM 3KCTpakKTa Mpoobl.

MaccoByto JaHO BaHafusa  pacCcyMTLIBAOT MO rPasyvMpOBOYHOMY
rpauky.

2.3.6. MocTpoeHne rpafiyupoBOYHbIX rpadnkos

2.3.6.1. Mpu maccoBoin fone BaHagus ot 0.005 go 0.05% B wWwecTb
KOHUYECKUX KO0M6 BMECTUMOCTHbIO Mo 250 cM3 MOMeLLalT HaBeCKM asto-
MWHUA Maccoil | r n pacTBopsitoT B 40 cM3 CMecK KMCnoT. 3aTeM B Ye-
Tbipe kon6bl oTmepsaoT 0,5; 1,0: 3,0; 50 cM‘ cTaHAapTHOro pacTeopa
BaHagms, yto cooteetcTeyeT 0.00005; 0,0001; 0,0003; 0.0005 r BaHagus.

2.3.6.2. Mpn maccosoi gone BaHaaumsa oT 0,05 go 0.1% B cemb Ko-
HWYECKUX KOG BMeCTMMOCTbIO Mo 250 CM3 NOMeLLatoT HaBECKW asio-
MUHKS Maccoid 0,5 T H nocne ux pactBopeHus B 40 cM3cMecy KUCIOT
B NATb U3 HUX oTmepsoT 2,5; 3,5; 4,0; 4.5; 5.0 cM8 cTaHAapTHOro

acTsopa BaHafuda, u4to coorsetcTteyer 0,00025; 0,00035: 0.0004;
,00045;0.0005 T BaHagms.
2.3.6.3. Mpu maccosoin gone BaHaama oT 0,1 Ao 0.5% BcCeMb KOHW-
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YecKMx Konb BMECTUMOCTbIO N0 250 cM1 nomMeLLaloT HaBecKW antoMUHWA
maccoii 0.2 r 1 nocne ux pactBopeHust B 40 cM3 cMecu KWCNOT B NATb
13 Hux npunueatot 2,0; 4,0; 6,0; 8,0; 10,0 cm3 cTaHAapTHOrO pPacTso-
pa BaHagmsd, yto cooTsetcTByeT 0.0002; 0,0004; 0,0006; 0,0008; 0,001 r
BaHagms.

2.3.G.4. B kon6bl npunvBatoT no 20 cM3 cepHoli KMCNOTbl M Npoaon-
XarT no mn. 2.3.1, 2.3.2 n 2.3.3.

PacTBopu, He cofiepkalme BaHaAWsA, CNyXaT pacTBOpaMy KOHTPO/b-
HOrO OnbiTa MPY MOCTPOEHUW FPALYMPOBOYHbLIX TPAqUKOB.

o nony4eHHbIM 3HAYEHWAM OMTUYECKON NNOTHOCTM 3KCTPaKTOB M
COOTBETCTBYIOLLMM MM MaccaM BaHafus CTPOAT rpagympoBOYHbIE Tpa-
hukn

24, O6paboTKka pe3ynbTaToB

2.4 1. MaccoBylo fonto BaHagua (f1) B NpoLeHTax BbIYMCAAIOT MO
thopmyne

JT= — -100, 1)

rge e - Macca BaHagusa B pacTBope npobbl, HalfieHHas Mo rpagyu-
POBOYHOMY Tpadmky, T;
T ,— Macca HaBecku npo6bl B a/IMKBOTHOM 4acTu pacTBopa, T.
2.4.2. PacxoX[eHus pe3ynbTaToB He AO/MKHbI MpeBbllaTb 3Haue-
HWIA. yKasaHHbIX B Tabn. 2

Tabnuya 2
AMVCKacNoc pauKMtIVHKV, »-
M kiomj join jjHaaun, puyibTim napaga
lujbHui anpk fyMcesr:l  PHiy-M.T*»an wunu»

or T1006 fo 0.010 uk/ou. 0.003 0.004
Cs. (1,010 » 0.040 » 0.001 0.005
» 004 . 007 » 0.01 0.02
> 007 » 0.10 » 0.02 0.03
> 010 » 0.25 » 0.03 0,05
= \25 , 050 > 0.04 0.05

9. ATOMHO-/IBCOPBLIMOHHbLIA METO/ OMPEAENEHUA BAHALMSA

3.1. CywHocTb MeTOfa

MeTog, OCHOBaH Ha pacTBOPEHUM MpPO6bl B COMSHONM KUCNOTe B NpU-
CYTCTBMM MEpoKcMAa BOAOPOAA W MOCNefyHoLeM WU3MEPEHUN  aTOMHOW
abcopbuuy BaHaauMsa Npu A4MHe BOMHbLI 318,5 HM B MnameHW aueTusieH-
3aKuncb asota.

3.2. AnnapaTtypa, peakTuUBbI U pacTBOpMU

CneKTpooTOMETP aTOMHO-a6COPOLMOHHBIV C WCTOYHUKOM U3NyYe-
HWA [NA BaHaAuWS.
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AuetuneH no MOCT 5457.

3aKncb asoTa MeAMLMHCKas.

Kucnota congHaa no TOCT 3118. nnoTtHocTbio 1,19 r/cm3, paCTBolg_
11 w» 1:99. K

Kucnota asotHas no MOCT 4461, nnotHocTbio 1,35—1,40 r/cm3.

Kucnota cepHas no FOCT 4204, nnotHocTbio 1,84 r/cm3, pactBop

Kucnota ¢pTopuctoBogopogHas no FOCT 10484.

Bogopoga nepokcug no MOCT 10929.

Hukenb xnopucTein no FOCT 4038, pacteop 1 r/gm3.

AntommHuiA no FTOCT 11069 mapku A999.

Pactsop antomuHma 20 r/gmML 10 r antOMMHWA MOMELLAOT B CTa-
KaH BMecTumOocTbio 500 cm3 fobasnsitoT 50 cm3 BOAbl, 3aTeM Heb60sb-
wymm nopumamu 300 cm3 pacTBopa consHol kucnoTel (1:1) v pacTtso-
PAIOT NpY yMEPeHHOM HarpesaHuu, fob6aensas | cM3 pactsopa X/opwuc-
TOFO HMKens. PacTBop OXNaXAalT A0 KOMHATHOW TemmepaTtypbl, nepe-
HOCAT B MEpHY KO/by BMeCTMMOCTbiO 500 cm3, AonMBatoT * BOAON A0
METKM 1 MepeMeLlyBatoT.

AMMOHMIN BaHagueBokucablin Meta mo FOCT 9336.

CraHfapTHble pacTBOPbI BaHaaws.

PactBop A 2,2963 r BaHaAMeBOKHC/NIOr0 aMMOHUA MOMELLAKOT B KO-
HMYEeCKyt0 Konby BMecTUMOCTbO 250 cm3 npunusaoT 50 cm3 BOAbl,
100 cm3 pactBopa consiHoit kucnotbl (1:1) W pacTBOpAT MNpU yMme-
PEHHOM HarpeBaHuu. PacTBOp OXNaXalT A0 KOMHATHOW Temnepaty-
Pbl, MepeBoasT B MepHY KONBy BMECTUMOCTbIO 1000 cm3, gonmsaioT
BOZON 0 METKW N NepemeLLBatoT.

1 cm3 pactBopa A cofepxut 0,001 r BaHagus.

PactBop B: 10 cm3 pactBopa A MNepeHOCAT B MepHYyt Konby BMmec-
TMMocTbto 100 cm3, npunmBatoT 10 cM3 pacTBOpa COMSHOW — KUCMOTbI
(1:1). gponnBalOT BOLON [0 METKW W MepemeLLunBatoT.

1 cv* pacteopa b cogepxut 0,0001 r BaHagus.

33. NMpoBepgeHne aHanusa

3.3.1. HaBecky npo6bl Maccoil 0,5 I MOMeLLaroT B KOHWYECKY KOf-
6y BmMecTUMOCTbO 250 cm3, mpuavBaloT npubansmTensHo 10 cml Bogbl
M 3aTeM HeboMblMMM nopumamyu 25 cM3 pacTBopa COMSIHOM — KWC/OTbI
(1:1). Konby HakpblBalOT 4acOBbIM CTEK/IOM, HarpesBatOT [0 MOSHOro
pacTBOpeHus HaBecku, [06aBna0T 3—5 Kanenb Mepokcuia BOAOpoAa
N KUMATAT PacTBOP B TeyeHue 3 MHU.

UacoBoe CTEKN0 W CTEHKW KoMbbl OMOMAcKMBalOT BOJOW. PacTsop
OXNTXAAKT [0 KOMHATHON TemmnepaTypbl, NepeHOCAT B MepHYyt Konby
BMecTMMOCTbiO0 100 cm3 [0/IMBatOT BOAON A0 METKM U MepeMellunBatoT.

3.3.2. MNpu maccoBoii AoNe KpeMmHA MeHee 1% pacTBop, eCnv OH He
npospayeH, QUAbTPYIOT Yepe3 Cyxoi (unbTp cpeaHein nnotHoctn (cbe-
Nnas neHTa») B CTakaH, 0TOpacbiBas nepsble nopuuy unbTpaTa.

3.3.3. Mpu maccoBoii fone KpemHus cBbiwe 1% nocne OKOHYaHWA
pacTBopeHuns mo n. 3.3.1 pacTBop (MNbLTPYIOT Yepe3 UAbLTP CpeaHeit

2 3ak. 1352 33
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NNOTHOCTU («6enas NeHTa») B MEPHYH Konby BmecTMMOCTbHO 100 cm3
Ocafiok Ha unbTpe npombiBaloT 3—4 pasa ropsynM pacTBOPOM CONS-
HOW kmcnoTbl (1:99) nopumsmm no 10 cm3 (OCHOBHON (hUAbLTPAT).

®unbTp € 0CagKoM MOMELLAT B M/IAaTVHOBBIV TUTeNb, BbICYLUMBAOT,
030/1A10T, He [Jonyckas BOCMNaMEHEHWs, W NPOKanMBalT Mpu Temnepa-
Type 500—600°C B TeueHWe 3 MUH. locne OXNaXAEHUSA K COAEePXMUMO-
My TUINa Ao6aBnaT 4 Kanau CepHOR Kucnotbl, 5 cM3 hTOPUCTOBO-
[OPOAHON KMCNOTbl M MO Kanism asoTHYK  KUCIOTY [0 MOMyYeHWs
npo3payHoro pacrtsopa. [anee pacTBop ynapuealoT  Aocyxa, nocne
OXNaXAEeHNs OCTaTOK  cMaumsatoT 2—3 CM3 BOfbl K PacTBOPAOT B
2—3 cM3 pacTBopa CoNsHOW KncnoTbl (1:1) mpu HarpeBaHUW.

PacTBOp NpMCOEAVHSIOT K OCHOBHOMY (DWbTpaTy B MepHOW Konbe
BMecTMMOCTb0 100 cM3, foNMBalOT BOAOW A0 METKW U MepemeLLmnBatoT.

3.3.4. PacTBOp KOHTPONIbHOrO OMblTa FOTOBAT corfacHo nn. 3.3.1,
3.3.2 wm 3.3.3. UCnonb3ys BMECTO HaBECKW MNpOObl HaBEeCKY anoMu-
HYS.

3.3.5. lMocTpoeHne rpagyvpoBOYHOIO rpadmka

B cemb MepHbIX KON6 BMECTMMOCTbHO Mo 100 cM3 mpuavBakT Mo
25 cm3 pacTsopa ANOMUHNA, B TpU M3 HUX OTMmepsAloT  2,5; 5,0;
10,0 cm3 cTaHgapTHOro pacrtsopa b. B cnegytowme 1pn oTMepsaoT 1,5,
2,0; 2,5 cm3 cTtaHpapTHoOro pactsopa A, 4to cootsetcTByeT 0,00025;
0,0005; 0,001; 0.0015; 0,002; 0,0025 r BaHagusa. PacTBopbl B MepHbIX
Kon6ax AONMBatOT BOAOW A0 METKM U MepeMeLlvBatoT.

3.3.6. PacTBOp npo6bl, pacTBOP KOHTPO/IbHOTO OMbITa U PacTBOPbI
NS NOCTPOEHMA rpafyvpoBOYHOro rpadmka pacnbinsaloT B Niams aue-
TU/IEH-3aKUCb a30ra W M3MepAloT aTOMHyt0 abcopbumio BaHagus npu
LNnHe BOMHbI 318,5 HM.

Mo nonyyeHHbIM 3Ha4YeHWUSIM aTOMHOI abcopbumMyM U COOTBETCTBYHO-
MM MM MaccOBbIM KOHLEHTPaLWsAM BaHafus CTPOST rpafyvpoBOYHbINA
rpaguk.

MaccoByto KOHLEHTpaUMIO BaHafMs B pacTBOpe MNpobbl K B pacTBope
KOHTPO/IbHOIO OMbITa ONPEAeNsoT HO rpasynpoBOYHOMY rpaduky.

34. O6paboTka pe3ynbTaToB

3.4.1. Maccosyto fonto BaHaaua (A) B NpoueHTax BbIYUCAAOT MO

thopmyne
X - -100, ©

roe C,—maccoBas KOHLEHTpauus BaHagus B pacTBope npobbl, Haii-
[leHHas HO rpagyvpoBOYHOMY rpaduky, r/cm3;
C2— maccoBasd KOHLEHTpauus BaHafMsA B pacTBOpPe KOHTPO/IbHOIO
onbITa, HailfieHHas Mo rpagyvpoBOYHOMY rpatunky, r/icm3;
V —o06bem pactBopa npobbl, cM3;
m — macca HaBecku Mpobebl, T.
3.4.2. PacxoXpgeHus pe3ynbTaToB He [O/DKHbI MPEBbIWATL 3HAYe-
HUIA, NpYBeAeHHbIX B Tabn. 3.
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Tabnuua 3

AGCONOTHOE fONycKaemoe pacxoxpeHue. V

Maccosas ao»a unaagns. % pC3ynbiiTO» napap- i
NUABMbIX onpepenexnii PCAYnbiBron uuaaujj

Or 0.060 go 0.100 Bk/tOY. 0.015 0.020
Cs. 0.10 » 025 » 0,02 0,03
» 025 » 050 = 0,04 0.05
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