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Hacrositmuit cTaHOapT ycTaHaRMMBaeT GOTOMETpHIECKHIt H ATOMHO-a6COpPOLIMOHHBIA METOBI OlTpe-
IeeHus cepeGpa B Meau (mpu MaccoBoit gone cepebpa ot 0,001 xo 0,004 %).

1. OBIIWUE TPEBOBAHUSA

O6iue TpeGoBaHMA K METONAM aHANMM3a ¥ TpeGoRaHKs Ge30MacHOCTH MPH BHINIONHEHUH AHAIU3OB
—no TOCT 13938.1.

Paza. 1. (3menennan pepakigs, Ham. Ne 3).

2. ®OTOMETPAYECKUI1 METOJ] OIIPENEJIEHWS CEPEBPA

2.1 CymHocTh MeTOKa

MeToa ocHOBaH Ha 06pa3oBaHH¥ MHOTOKOMITOHEHTHOTO OKPALLEHHOIro COeAMHEeHUs cepeGpo-6poM-
NIMPOTAUTOBEIM KpacHbI-0pTodheHaHTpONMH-KenatuH*. U3MepsioT ONTHYIecKylo IUTOTHOCTb INpU JJIMHE
BONHBL 635 HM.

Cepefpo OT MeoM W MeLIAIOLIMX [pHMeceil OTAENAIOT B BHIOe GpomuOa cepeGpa COBMECTHO C
GpomunoM Tayuresa (1).

22. Aunmaparypa, PeakKTHUBE M PacTBOPEL

QOTO3NEKTPOKONOPUMETD KK CHEKTPODOTOMETP CO BCEMM TIPHHAUIEXKHOCTAMH.

Krucnora azorHas mo F'OCT 4461, pasGaBrenHas 1:1.

Kucnora ceprasi mo I'OCT 4204, pas6apreHHast 1:1, 2 H. pacTBOp.

Kscnora conaHas o TOCT 3118, 1 H. pacTBop.

AMMOHMH a30THOKMCHBIN.

AMMmHaK Bogusmt o FOCT 3760, pas6asneHusiit 1:5.

Bpommuporantnossitt kpacusiit (BITK); 0,0002 M pactsop: 0,115 r BITK pactsopsitoT B 1 nmM3 BOZBL.

Oprodetautpomus, 0,02 M pactsop: 3,96 r pactsopsiior B 1 aM> Boge!.

AMMOHHI ykcycHokucbiit o TOCT 3117, pactsop 200 r/mm3.

Coms munarpuesasn atwieHnuamuu-N, N, N’, N'-retpaykcycro#t kuexots!, 2-poaHas (tpwior B) no
[OCT 10652, 0,1 M pactsop: 37,22 T comu pacTsopsiioT B 1 mM> BomEL

Kenatun mamesot mo FOCT 11293, pactsop 2,5 r/OM3; CBEXENPUTOTORTEHHBIH.

Kanuit 6pomurctsiit mo FOCT 4160, pacteop 5 r/am3.

Hartpnit cepHucToxucnsi 6essonusiit mo TOCT 5644.

Tawuit ceproxucnsit (I), pactsop 10 r/mmM3.

ByMara HHIHKATOPHAs, yHUBEpPCAIbHAS.

PacTBOp /11 MPOMBIBAHKSA; FOTOBAT ClefylouM obpasom: 20 cM3 pacTsopa GPOMHCTOTO Kaltud U
50 cm3 cepHo#t KHCHOTHL, pasGaBneHHo#H 1:1, HepEMEIIMBAIOT | HONMBAIOT BOmoi Ko 400 cM3,

*B DaHHOM CITYYae XEJIaTHH ABNACTCA He CTAOHIH3aTOPOM, a BXOIMT B COCTaB COCAHHEHMA.
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Cepe6po asotHokucoe o FOCT 1277.

PactBopbl cepebpa craHmapTHBLE.

PactBop A; rotossit ciemyloumm obpasom: 0,1574 1 a30THOKMCHOrO cepefpa MOMELAIOT B MEPHYIO
KOGy BMECTMMOCTBIO 100 cM3, HONMBAIOT BOZOH JO METKH M [€PEMELIUBAIOT.

1 cM3 pacTBopa comepXHT 1 Mr cepeGpa.

PactBop B; TOTOBAT ciemylolM oGpa3oM: 5 cm3 PacTBopa A MOMELIAIOT B MEPHYIO KONOY BMECTH-
MocTbio 100 cM3, ZOMMBAIOT KO METKU BOLOM M IEpEMELIMBAIOT.

1 cM3 pactBopa comepxut S0 MKr cepebpa.

Pactsop B; rotosar cienyommm obpasom: 10 cM3 pactBopa B moMeImaoT B MepHyIo Konby BMECTH-
mocTaio 100 eM3, HONKBAOT 4O METKM BOAOH U [epeMelIHUBAIOT.

1 cM3 pacTBOpa ComepXuT 5 MKT cepeGpa.

Bce pacTBops! cepeGpa HeOOXOIMMO XPAaHHTH B TEMHOM MECTE.

(Wamenennasa penagums, Ham. Ne 3).

23. [IpoBenedHue adHanu3a

2.3.1. Hasecxy Maccoit 1,0 I moMeilaoT B KOHIYECKyIO Koiby BMecTUMoOCThIO 250 cm3, ipubapnsior
20 cM3 a3oTHO#M KuCHOTHI, pa3GaBieHHoR 1:1. [Toc/e oKOHYAHUS GYPHOU peakUMK pacTBOP HATPeBaloT 10
TONTHOrO PACTBODEHMS MeOU. PacTBop oxnaxaawor, npubasimior 10 cmM? cepHOM KHMCNOTHI, pa36aBieH-
Ho#t 1:1, ¥ BRINAPHBAIOT IO BBUICICHUA IapoB cepHoM x1cioTl. Eciu pacTBOp oKpalieH B XENThi LBeT
(opraguka), K comepXuMoMy B Konbe NoGaBAsIOT a30THOKUCABIN aMMOHHMU (HA KOHYMKE IUTIATeNsI) U
HarpeBaloT OO obGecLiBeyuBaHus pacTBopa. ComepXuMoe KOADBI OXJAXKAAIOT, CTEHKH KOMOBI OOGMBIBAIOT
§—7 cM® Bompl M HarpeBaHMe NPONO/LKAIOT MO BLUIENEHMS MApOB CEPHOK KMCIOTHL. BTy OMEpAaLMIo
TOBTODSIIOT B pa3a. OFBEM OCTATKA CEPHOR KMCIOTHI LOJDKEH GhiTh 0Koo 2 cM3. Comepxumoe KONGEl
OXJTAXAAIOT, pUGaBITOT 10 cM3 BOABI M HArpeBaroT N0 KMITeHHS. PACTBOp OXWAXHAIOT, HEPACTBOPHUMBIIt
0cafok QUILTPYIOT HA GIILTP CPERHe IUIOTHOCTH, IOMEIIAIOT (PHIBTPAT B CTAKaH BMECTHMOCTHIO 50 em3,
GHIBTP TPOMBIBAIOT BomoM, HeGoNblMUMH mopuusmu. OGbeM GUIBTPaTa U MPOMBIBHBIX BOX He JODKEH
nipesbuaTh 20 cm3.

K pacTsopy mpunuparor 5 cM? pacTBopa CepHOKMCIIOrO TALTMS W TIPH IEpeMElIMBAHUM — 5 cM3
pacTBopa 6pomMucToro Kanua. ComepxiMoe crakaHa B TeyeHUe 30 MUH [MEPHOANYECKH MEPEMELLMBAIOT, a
33aTeM OCTABJSAIOT Ha 3 4.

Ocafok OTOWIBTPOBBIBAIOT Ha IUTOTHBIN QHIBTP U NPOMBIBAIOT MIECTh Pa3 IIPOMBIBHOM XUAKOCTHIO
ropuusaME 1o 5 cM3. OcagoK ¢MEBIBAIOT BOAOM B CTAaKaH, B KOTOPOM NMPOBOIMIN OCAXIEHHE, NOGABMIAIOT
2 cm3 cepHoOlt KHCIOTHI, pasGanneHHo# 1:1, # yapHBaioT X0 MOSBIEHHA TAPOB CEPHOI KMCIOTHI; No6aB-
AT |—2 Karuty a30oTHOM KWCJIOTH (IUIA paspylleHus GpoMuma M yoateHUs Spoma) M IpOéOLKAOT
HarpeBaTh [0 [TOSBIEHMA TApOB CEPHON KMCIOTBL.

CoepXuMOe CTaKaHa OXIAKIAIOT, OGMEIBAIOT CTeHKM 5—7 cM> BOOBI M DAacTBOP YIAPHMBAIOT IO
BBIUIE/IEHUS [TAPOB CEPHOM KHC/IOTHL. DTY OMEPALMIO MOBTOPSIOT ABAXIBI, 4 3aTEM PacTBOP YNMApUBAIOT X0
HeGompiioro oGseMa (no 1—2 xanesnb cepHoit kucaoThl). ComepiaiMoe cTakaHa OXJIAXOAlOT, TPHGABIAIOT
10 cM3 Bomsl, 0,1 I CEPHUCTOKMCIOrO HaTPUs ¥ KUIATAT 1 MuH. PacTBop oxmaxnaror, Ro6asmsior 2 cM3
pacTsopa TpwioHa DB, pactBop ammuaxa, pa3dGamneHHsift 1:5, senmduna pH pacTBopa mosmsaia OsiTh 4
(pH pacTBOpa MpPOBEPSIIOT IO WHAMKATOPHOM GyMare). 3atem J06aRAIOT 2 ¢M? pacTBOPa YKCYCHOKHMCIOrO
aMMoHHUA (Benvyuna pH pacTBopa npu 3ToM A0/TKHA 65Tk 0Ko10 6), 2 cm? pacTBopa deHaHTpoIKHA, 1 cm3
PACTBOpa XKeNaTWHA, 2 cM> pACTBOpa GpOMITHPOTA/LIOBOro KpacHoro. ITocne MpuBaBNeHMA KaXaoro
peareHTa pacTBOp ITePEeMELIHBAsOT. PaCTBOD MEPEBOAAT B MEPHYO KOGY BMECTHMOCTBIO 25 CM3, ZOAHBAIOT
BOIOW O METKH U MepeMelunBaoT. MaMepsioT ONTHYECKYIO IUIOTHOCTh PACTBOPA ITPH LTMHE BOMHEL 635 HM
B KIOBETE C ONTHMMATbHOK TOMUIMHOMN CJIOA.

PacTBOpOM CpaBHEHMS NPM M3MEPeHUM ONTHYECKON IUTOTHOCTH CNYXXWMT PAcTBOD, TPOBENEHHbIH
yepes Bee CTANUH aHATM3a, HauMHAasA ¢ OCAKIEHHUA, U CONEPXKALLMIL BCe peareHTHI 3a UCKIMIOYeHUEeM cepebpa.
Maccy cepeGpa ycTaHaBIHBAIOT MO MPATYHPOBOYHOMY rpadHKy, TOCTPOSHHOMY, KaK YKazaHo B II. 2.3.2.

2.3.2. ITocmpoeHue zpadyupoeournozo epaguka

B cTakaH BMecTuMocTsI0 50 cM3 momemasor 0; 1,0; 2,0; 4,0; 6,0 1 8,0 cM? cTaHmapTHOro pactsopa B,
yro cooTBetcTByeT 0; 5,0; 10,0; 20,0; 30,0 u 40,0 MKT cepeGpa, MPUGABIAIOT 2 CM> CEPHOM KUCIOTEL,
pa3baBneHHo# 1:1, ¥ MPOBOOAT BCE onepauuH, KaK YKasaHo B M. 2.3, BKJIIOYAS CTANKIO OCAKISHUA Mocie
CTafWM OCAKOCHMA.

Mo nomy4YeHHBIM 3HAYEHUAM ONTHYECKHMX [UIOTHOCTE PacTBOPOB U COOTBETCTBYIOLMM UM codepXa-
HHUSIM cepe6pa CTPOSIT PalyHpOBOYHBIH IpadHK.

(U3meneHHas pepakuus, Vam. Ne 1).
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3. ATOMHO-ABCOPBIIMOHHBIA METOJ OIPEJETEHWUSA CEPEBPA

3.1. MeTox OCHOBaH Ha PaCTBOPEHUM MPOOHI B a30THOK KUCNIOTE ¢ ROGABICHHEM COMSHOR KMCAOThL
WIM HUTPara pPTYTH W H3MEepeHMM MOrNOLIeHHs JIMHUM cepebpa MpW BBEHEHHU COJITHOKYCIIOTO HIH
A30THOKMCJIOrO PACTBOPOB B IUIaMs aUETWIEH-BO3KYX.

(M3menennas pesakums, M3m. Ne 3).

32. AnnapaTtypa, PeakKTUBB U pPacTBOPBH

CriektpodoTOMETp aTOMHO-a0COPOLMOHHI, BKIIOYAIOIUI JIaMITy C cepeGpsHBIM TOJIBIM KaTOAOM,
TOpeNiKH IS TUTAMEHH: aUeTH/IEH-BO3LYX WIK ITPOoNaH-OyTAH-BO3AYX U PacIbUIUTENBHYIO CHCTEMY.

Auetwien mo I'OCT 5457.

Tpoman-6yran mo IOCT 20448.

KoMrpeccop BO3IYIUHBIH.

Boga 6MOUCTHWUIMPOBaHHAS.

Kucnora conanasa nmo F'OCT 3118.

Kucnora azotras no I'OCT 4461, pas6asinennas 1:1 u pactsop 0,1 Mons/aM>.

Kucnota azoTHas, oc.4., (6e3 xopa) mo F'OCT 11125.

Ptyte (II) azorHokucnas 1-sonHas o TOCT 4520, pactsop 25 r/aM3 B pacTBope a30THO# KHCIOTSI
0,1 mons/mM3.

Menp, cTaHgapTHBIe 00pa3ubl WA criekTpansHoro ananusa Ne 308 u Ne 309 mo Iocpeectpy Ne 217,
conepxarye 25,510~% u 18,6:10—* % cepefpa, cOOTBETCTBEHHO. MOXHO NPHMEHATb EKTPOIHTHYIO
MeOb C YCTaHOBJIEHHBIM colepXaHHeM cepebpa.

Pacteop meau 100 r/mm: 10,0 r cranmaproro ofpasua Ne 308 wmu Ne 309 pacTBopsOT NMpH Harpe-
BaHuy B 70 cM3 a30THOI KMCTOTHI, pa3basieHHoR 1:1, ¥ pacTBOp YNapHBalOT MU YAANEHHA OCHOBHO
MAcchl KMCTOTBL. 3aTeM mpubasisior 10 cM3 BOXBI M HArpEBAIOT NO PaCcTBOpEHMS coeit. PacTeop oxnaxmator
u nipubasmsior 16 cM? comstHoit KicroTel. PacTBOp mepeBodaT B MepHYIO Konaby BmecTuMocTsio 100 cM3,
JOMHMBAIOT X0 METKHM BOAOH M MepeMeLIMBAIOT.

10 cm3 pacTBOpa Memu comepxuT: 25,5 MKT cepeGpa NPy UCIIONE30BAHMM CTAHIAPTHOrO 06pasia Memu
Ne 308 u 18,6 MxT cepebpa IIpH UCMONL30BAaHUM CTaHIApTHOro obpasua Ne 309.

CepeGpo nio 'OCT 6836,

PactBophI cepebpa CTaHOAPTHBIE.

Pacteop A; rotosar crexyiowuM ofpasoM: 0,1 © cepebpa pacTBOPSIOT B 5 cM3 230THOIM KHCIOTHL
0c060#t YHCTOTHI, PACTBOP MEPEBONAT B MEPHYI0 Koaby BMeCTMMOCTBIO | am3, momMBaioT ;o MeTxm
OUIMCTWITHPOBAHHO! BONOH ¥ NepeMeIUUBaiOT. PacTBOp XPaHAT B TEMHOM MecTe.

Takoit Xe pacTBOp MOXeT GBITb IIPHUTOTOBNEH crexyrouM obpasoM: 0,1 r cepeGpa pacTBOpAIOT B
25 cM3 pacTBOpa a30THOM KMcIOTH (2:1), moGammstor S cM3 pacTBOpa HMTpPATa PTYTH M HArpEBAIOT KO
YOaJIeHHs] OKCHIOOB a30Ta. PacTBOp OXJIAXIAIOT, ITOMELIAIOT B MEPHYI0 KOOy BMecTHMOCThio 1000 cm3,
pa30aBIAOT A0 METKH OUIMCTWLIMPOBAaHHON BOHNOM W ITepeMelInBaoT. PacTBOp XpaHAT B TEMHOM MecCTe.

1 cm3 pacrBopa conepxaurt 0,1 Mr cepe6pa.

Pactsop B; rotossar cnenyioumm o6pasoM: 10 cm3 pacTBopa A roMelaioT B MEPHYIO KOIGY BMECTH-
mocTeio 100 cM3, TONMBAIOT KO MeTKM GHIMCTHUTKPOBAHHO BOXOM U NepeMelunBaoT. PacTBop xpaHsT He
Gonee 5 4.

Taxkoit Xe pacTBOp MOXeT BbITh IPUIOTOBMEH cleXyoLlM o6pasom: 10 cM3 pacTBopa A moMeIaoT
B MepHYIo Konby smectTuMocTsio 1000 cm3, mpimuearor 5 cM3 pacTBopa HuTpara prytd ¥ 10 cm3 pacteopa
a30THO# xucnoTet (1:1), pasbaBadioT 10 MeTKU OHOMCTWUIHPOBAHHON BOLON M MepeMelMBaloT.

1 cm3 pacTBopa conepxur 0,01 Mr cepe6pa.

(A3menennas pexakuua, Mam. Ne 3).

33. IlposexeHue aHaau3la

3.3.1. HaBecky menu Maccoit 1,0 T pacTBopsioT npH HarpepaHuu B 10 cM3 a30THOM KHCTOTHI,
pas6asneHHoit 1:1, U paCTBOp YTIAPUBAIOT KO BAAXKHBIX coneit. 3aTeM mpubasmstior 10 cm3 BOIEI M HarpesaioT
[0 PacTBOpEHUS conelt. PacTBop oxnaxnaioT 1 npubapnsior 16 cM3 comaroit kucnoTsl. PacTBop nepesoar
B MEDHYIO KOGy BMecTHMOCTBiO 100 cM3, HONMBAIOT KO METKM M MepeMeruuBaloT. IlomydeHHbI pacTsop
MeIM pacIbUIAIOT B IUTaMA aTOMHO-a6COpGLHOHHOro CreKTpodoToMeTpa U H3MEpAIT abcopbuuio B
IUTAMEHU [IPU DTHMHe BOAHBL 328,1 HM.

OOHOBpPEMEHHO MPOBOOAT KOHTPOJIBHBIA OIMBIT CO BCEMH MPHMEHSIEMBIMH PEaKTHBaMH. Bemuqumy
ONTHYECKOM IUIOTHOCTH PACTBOPA KOHTPONLHOIO OMBITA BHMMUTAIOT U3 BEHIUHBI ONTUYECKON IUIOTHOCTH
aHaJTM3UPYEMOr0 PacTBOpa.

Maccy cepebpa B pacTBope YCTaHABIWBAIOT IO rpalyHpOBOYHOMY rpadHKy.
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Homyckaercs [Is oflpefeNeHus MaccoBoit fonu cepebpa UCMoMb30BaTh MeToA £06aBoK.

(Wamenennan pesaxuus, Ham. Ne 1, 3).

3.3.1a. Hagecky meau Maccoit 1,0 r HOMCLL[&IOT B CTAKaH BMecTUMOCTbIo 100 cM3, mprmsator 10 cM3
a30THOM KMCOTBI, pa3GaBieHHoOMH 1: 1 M 2 cM3 pacTBOpZ HMTPaTa pPTYTH. Harpeaam no pacTBOpeHUsA
HaBeckHd. PacTBop 3aTeMm OXNAKIAIOT, TOMEILAT B MEpPHYI0 KoAby BMecTuMocThio 100 cM3, pasbaBnsioT
BOXOM 1O METKHM W MepPEeMELUHBAIOT.

WamepsioT normnoneHue THHUK cepebpa B IIaMeHH aleTWIeH-BO3AyX Mpy MIIHHE BONHBI 328,1 HM,
OTHOBPEMEHHO C PACTBOPAMH KOHTPOMBHOTO OMBITA U ML MOCTPOEHUA [PATYUPOBOTHOLO rpaduxa.

Homyckaercs ONHOBpeMEHHOE OMpedelieHHe B aHaTU3MpyeMoMm pactBope muHKa (ot 0,0005 mo
0,006 %), Hukens (ot 0,1 mo 0,5 %), ceunua (ot 0,005 1o 0,06 %) u xkenesa (or 0,01 mo 0,06 %).

(Beepmen gonoaurensho, Mam. Ne 3).

3.3.2. Hocmpoenue zpadyupogounoeo epagmzca

B MepHzIe K0165I BMecTHMOCTbI0 100 cM romenaror 0; 1,0; 2,0; 3,0 i 4,0 cM3 cranmaprHOro pacTsopa
cepebpa B, mo 10 eM? azoTHOKMCnOM Menu, mo 16 CM3commoﬁ KMCNIOTBI, DOMMBAIOT BOJOM A0 METKM U
nepeMeluBaioT. JonyckaeTcs MPUrOTOBJIEHHE PACTBOPOB CIIELYIOLUMM 06p3.30M B MepHEbIE xon6m BMeC-
TamocThio 100 cM? momewator mo 10 em3 asoTHolN KmenoThl, pasbasnenHol 1:1, u mo 2 cm? pacTsopa
HUTpATa PTYTH. 3aTeM B KOJIGBI MPUAMBAIOT MocaemorarembHo 0; 1,0; 2,0; 3,0; 4,0 1 5,0 cM3 cranmaprHoro
pacTBopa B, pas6aBnaior BOaoH DO METKHM U MEpeMeEUIMBAIOT.

Tlomyyennsle pacTBOpPEL comepXar 19, 29, 39, 49 u 59 MKr cepefpa MpH UCMOAB3OBAHHM PacTBOpa
MeIu, [PUrOTOBIEHHOrO M3 CTaHmapTHoro obpasua Ne 309, win 26, 36, 46, 56 u 66 MKr cepebpa mpu
HCIIO/Ib30BAHMHU PACTBOpPA MENH, NIPHUIOTOBIEHHOrO U3 CTaHAapTHOro obpasua Ne 308.

Janee npoBomAT aHATH3, KaK yKa3aHo B 1. 3.3.

IIpuroToBNeHHBle PaCTBOPBI HOTOMETPHPYIOT Ha aTOMHO-aGcopGLHOHHOM crekTpodoToMetpe. Ilo
MIOTY4EHHBIM 3HAYSHHAM OITHYECKMX IUIOTHOCTEH DAacTBOPOB H COOTBETCTBYIOLIHM HM CONEPXAHHAM
cepebpa CTPOSAT IPaXyMpOBOYHBIA rpadux.

(M3menennas penaxuus, Ham. Ne 3).

4. OBPABOTKA PE3YJIBTATOB
4.1. Maccosyw gonio cepeGpa (X) B npoueHTax npu GoTOMETPUUECKOM U AaTOMHO-a0COpOLIMOHHOM
orpefieIeHMH BRIYMCIAIOT 1o opMyne
A
m - 10000 ’

TIe m; — Macca cepebpa, HallleHHas Mo rpalyupOBOYHOMY rpaduKy, MKT;
m — Macca HaBeCKH Mefu, T

4.2. PacxoxXmeHHs Pe3yNbTaToOB ABYX NapaJUIENbHBIX OMpeNeNeHW W OBYX AHUIM3OB HE HOJDKHBI
MpEBBILATH 3HAYEHUMH, [TPUBEREHHBIX B TabIuIe.

X=

AG6COIIOTHOS JOMYCKAaeMOe PacXoXacHHe, %, pesyabraTos
Maccopas nona cepefpa

NApaJLTENbHBIX ONPEACCHHH aHanM3oB
Or 0,0010 mo 0,0025 Bxmou. 0,0003 0,0004
Cs. 0,0025 » 0,0050 » 0,0005 0,0007

(VIamenennas pemakumua, Mam. Ne 3).

4.3. TIpu pasHOrIacusix B OLiEHKE MAacCOBOM HOMM cepebpa MPHMEHAIOT aTOMHO-aGCOPOLUOHHDIN
METOL.

(Beegen nomosmuTensHo, HMam. Ne 3).
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