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Hacroammil cTaHOapT yoTaHaBMHBasT poToMeTpHYECKMI M ATOMHO-aBCopBLUKONMEGT MeToIN ornpe-
feneHud cepedpa B MedM (Opu Maccosoft gone cepebpa ot 0,001 10 0,004 ).

1. OBITHE TPEEOBAHHSA

O6iune TpefoBAHMA K METONAM SHATHIA W TpeDoBaHHA Gel0MacHOCTH TIPH BEMOMHEHMN AHATHIOE
— mo [OCT 13938.1,

Pasn. 1. (Hameneanas pexzsuma, Ham. No 3).

2. POTOMETPHYECKHHA METOM ONMPEJENEHHA CEPEEPA

2] CymHOCTE MeTOm:

Meton ocHosa Ha o6pAIOBANNE MHOTOKOMITOHEHTHOTD OKPALIEHHOID COBMHHEHHA cepedpo-Gpom-
MHPOTALTOBEIA KpacHii-opTode HAHTPONHH-KeTaTHE®, Hamepsior onTHdeckyo mioTHocTs MpH INHHE
BOTHED 635 HmM,

Cepefipo OT MEOM M MEAOWMX NpAMecell OTISNNIOT B BHOe Opommta cepefpa coBmecTuo o
Gposunom Tawma (1),

11 Annmapartypa, PeaKTHEE M PAaCTBOPER

POTOANEKTPOKONOPHMETD HITH COEKTPODOTOMETD CO BCEMM TIPHHALTE RKHOCTSME,

Ksicrora asotmas mo TOCT 4461, pasSaamennas 1:1,

Kncnora cepran no TOCT 4204, pasSasnensas 1:1, 2 u. pacrmop.

Kucnora conamnas no NOCT 3118, 1 u. pacTsop.

AdoHHA 30THOKIHCTEIE

AMmMirak sogHut o FOCT 3760, pastasmenusit 1:5.

Bpomnuporanmossit kpacustit (BITK); 0,0002 M pacteop: 0,115 r BITK pacreopmor 8 1 gm? poger

Oprodenantponan, 0,02 M pactsop: 3,9 r pactsopstor 5 1 m? Bomsr

AMMOHKHA ykcycHOKHCNsE o TOCT 3117, pacTeop 200 r/on?.

Co/e DHHaTpHeBag sTHIeHIHaMHE-N, N, N', N'-tetpaykcycuoft KHCnoTH, 2-ponHad (tpuwnor B) no
FOCT 10652, 0,1 M pacreop: 37,22 r comt pacTeopaioT B | o’ sogsl.

Kenatun mauesodt no FOCT 11293, pactrop 2,5 r/mm®: CBERENPHIOTORTEHHELR,

Kam#t SpomucTeitt o FOCT 4160, pactsop 5 r/am?.

Hatpu#t cepiucTormenst Geaponmutit mo TOCT 5644,

Tawmuit ceproxmensit (1), pacteop 10 r/mv?.

Bymara HHIHKETOPHES, YHHESPCATRHAA

PacTBOp MTA TPOMBIBAHMA; [OTOBAT CABMVIOULMM ofpasom: 20 cv’ pactsopa GpomucTore KamHs M
50 cM? CEPHOH KMCHOTH, paifanieHHol 111, mepemerusnsaior W gonusaT Bogoit go 400 o,

*B BaHHOM cAYHae XeNaTHM SRTESTCR He CTASHANIETOPOM, & BXOMHT B COCTAB COSMHMEHNS.

Hazmme sdrumamnoe Hepenesatea socopeutena
*

© HamatemscTso craHmapros, 1978

© HMNK Hamatenscrso crawmapros, 2000

[epeuananme ¢ HameHeHMaM:
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Cepebpo azotHokucaoe no M'OCT 1277,

Pacteopel cepefpa cTEHIADTHEE.

Pacteop A; rovosar cnemyiomus ofpazom: 0,1374 r asotHoxkHenoro cepelipa NOMEWAIOT B MEPHYIO
xonfy BMecTHMocTsio 100 em?, ZoAuBaoT Bogol M0 METKHM M OepeMelHBAIOT.

1 cm? PECTRODA cOMEpHMT | Mr cepebpa.

Pacteop B; rotoest enemnoumad ofpazom: 5 cu? pACTBOPE A MOMEWIAIOT B MEDHYIO KOAGY BMECTH-
mocTeio 100 cm?, monMeaoT Do METKH BogoR M epeMelHBAT.

1 exm? pacreopa cogepaut 30 Mmyr cepefipa.

Pactop B; rotoear caemyviowms ofpasom: 10 cm? pacTeopa B momeiszior B MEDHYIO KONGY BMECTH-
MocTaio 100 oM, DosHBaeT 10 METKH BOOOH M MepeMELIHBALT.

1 cu?® pacTBopa comepsHT 5§ MEr cepefipa.

Bee pacteopel cepefps HeodXOIHMO XPAHHTE B TEMHOM MECTE.

(Hamenennan penagums, Ham. Ne 3).

23, IIpopenedHue aHanuaa

2.3.1. Hasecky maccoit 1,0 r noMeanT 8 koHYeckyo Konby BMecTHMOCTRID 250 cu?, mprBasnmoT
20 cu? asoTHo# kMcwoTel, pasBasaenrod 1:1. [Mocne okoMdaHIA GypHOR peakiMy pacTBOpP HAMPEBART 40
MOMHOTO PAcTBOpEHHA Meqi. PacTeop oxnammawTt, npudasmmor 10 cwd CEpHOR KHCNOTHLI, pasbarnem-
Ho#t L], H BLIMAPHBAKOT 10 BRUIEMEHHA MApoR cepHol smcnoTel. Ecan PACTBOD OKDALUEH B HemTeE UBeT
(opraumxa), K comepxumoMy B KotSe noSasnfioT aIOTHOKMCABGY AMMOMMA (B3 KOMMMEE WMatent)
HarpegawT Ao obecusevuMBaHuA pacTsopa. Cogepmumoe KoMl OXTLMIIIOT, CTEHEN KOMBE oBMBIRAIOT
5—7 cv? BONH M HATPEBAHME MPONOMKACT 10 BEUIENSHHA MADOB CEPHOW KMCAOTEL. BTY ONEepauMio
MOBTOPATOT ABd pala. OFLeM OCTATKA CEPHOR KMCNOTH nokeH GbITh okono 2 cu®. ComepuMoe KoAGE!
oxTaKIaoT, npubasnaor 10 cm® Bomsl ® HArPeBAT 00 KHMeHHA. PacTBop OMIAMIAIOT, HEPACTEODHMEL
OCA0K QHIBTPYIOT Ha ILTD cpenHed TUIOTHOCTH, MOMELUAKT IILTPAT B CTAKAH BMECTHMOCTSI0 50 oM,
QHIETD NPOMBIBAT BOMOR, HEDOMBLIHME TOpUHAMH. OfbeM PHILTPATA W MPOMBIBHLIX BOS He SomEeH
MpeELILaTs 20 cml.

K pactsopy npuinsaor 5 oM’ pacTmopa CEpHOKMCIOTO TALTHA M MPH MEpeMELIMBANIY — 5 o’
pacTEOpa SPOMMCTOTO KATHA. CoNepauMOe CTAKAHA B TedeHMe 3 MHH NepHOINYCCKH NepeMelHaanT,
JATEM OCTARTANOT HA 3 .

Ocanok oTHHIBTPOBEIBAIOT HA MACTHENL (AT M NPOMLBAIOT MIECTS P43 NPOMBBHON KHIKOCTHIO
MOPUHAME 10 5 oM®. Ocagok cMBIBAIOT 30508 B CTAKIH, B KOTOpOM MPOBOIHAH OCAMIAHNS, TOGABRTHNT
1 ca? ceproit kucmoTer, pasSartentof 1:1, u ¥apHBaKT 00 MOARTEHHA MAPCE cepHON KMCIOTh Do0aB-

MAKT |~ KAMIM al0THOH KMCMOTH (IR paspylleHws GpoMuma W YOATeHMA OpoMa) ¥ [NpoIoUEaDT
HETPEBRATE N0 MOABTEHHA ITEPGB Ci:p[-]ﬂﬁ EHCIOTEL.

Comep¥iMoe CTAKAHA OXAANIAT, oOMBIBAIT cTelEM 5—7 oM? Bognl M PACTBOD YIOAPDHBANT 00
BRUIENEHHA MAPOB CEPHOR KHCAOTH. STy OMEPALMIO MOSTORAIT IBAMILL, A JATEM PACTBOpP YIAPHMBAIOT 10
Hefonbinoro obsemMa (fo 1—2 kanems cepHol xucnoTs). ConepiHMos cTakama TR EA0T, NpHOABNAIT
10 ew® Bomsi, 0,1 r CepHACTOKMENOTO HATPHA M KMOATAT | MHH. PacTsop oxnaxmaT, nobaammior 2 oa?
pacTsopa TpwioHa B, pacteop ammmaka, pasfamneqHmift 1:5, memmamma pH pacTeopa So/tkHA ORTH 4
(PH pacteopa npoBepsioT Mo wHmRKITOPHOM Gymare). atem nofasnmior 2 oM? pACTEOPA YKCYCHOKHCNOTD
ammoHHA (Bemirinia pH pactsopa nps 3ToM AomwkHa GuiTh okono 6), 2 em? pacreopa denaHTponsHa, 1 cm?
PACTBOPA KEMAaTHHA, 2 cM’ pacTBopa GpPOMITHPOTALIOBOTG kpacHoro. [locoe nmpuOABMEHHA KIRIOLO
PEAICHTA PACTBOP MepeMeitpanT. PACTBOD NEPEBOLAT B MEPHYID KI5y BMECTHMOCTRIO 23 oM, IONMHBAIOT
BONOW 10 METKH M MepeMelmsaoT. HaMepsioT onTiYeckyo INIOTHOCTS PACTBOPA NpH LTHHE BOHE 635 HM
B KBETE C OMTHMANBHOH TOMUHHOR cmos.

PacTeopoM cpasHenna MPH HIMEDEHHH ONTHMECKOH MAOTHOCTH CNYMMT PACTBOD, NpOoBeIeHHEIf
HEPEs BoE CTANMM AHANKMIA, HAYHHAN C OCAKOSHIA, H CONEPKALIHA BCS PEATEHTH 34 HCKTIOTe HIEM cepsBpa.
Maccy cepefipa yeTaHaBAMBAIOT Mo rPATYHPOBOMHOMY rpadHxy, MOCTPOEHHOMY, KAK yKalawo 8 oL 2.3.2.

2.3.2. [Mocmpoenue spadyuposcunoes spaguxa

B crakan emectimoctsio 50 ca’ momewasor 0; 1,0; 2,0; 4,0; 6,0 w 8,0 e cranmaptHoro pacteopa B,
aro cooteetcreyer ) 5,07 10,0; 20,0; 30,0 w 40,0 mxr cepefpa, npubasnmior 2 cM? cepHofl KHCIOTEL
pasbasnenyof 1:1, W NMPOBOAT BCE OMEPALMM, KAK YKA3AHO B 1. 2.3, BEIIONAN CTAOHIO OCAKISHMA Mocre
CTANHH OCAMIEHHA,

TMo momy9YeHHBIM SHAYEHHIM OMTHYECKHX ILIOTHOCTEH PACTEODOE M COOTBETCTBYIOMWINM MM Cofepwa-
HHAM Cepeldpa cTPOAT rpamyuposoYnsifl rpadine.

(Hamenennan peqaguma, Ham. Ne 1).
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3. ATOMHO-ABCOPBIIHOHHBIA METOJ OIPEIETEHHA CEPEEPA

3.1, MeTon ocHoBaH Ha pacTsopensH Npofbl B A30THOR KHCAOTE ¢ ToDaRTeHHEM conaHON KHCTOTE
NH HHTPATA PTYTH H HIMEPEHHH MOMMOWEHHA MHHHH cepefpa nMpH BBefeHHM COMRHOKHCTODD HIH
AF0THOEMCAOrD pACTEOROE B ILTAMA AUeTHISH-BOIMYN.

{(Hamenemman penasunna, Ham. Na 3),

32. Annapartypa, PeaKTHEB W PACTBOpPH

CrexrpodotomeTp aTomMHo-a6copGUHOHNEIN, BITIOYAI0LH naMITy © cepelpayniM ModbIM KATOIOM,
TOPENEH AR MUIAMEHH: AUSTHICH-BOMYX WIH MPONAaH-GYTAH-BOIMYX H PACHBUTHTENBHYIO CHCTEMY.

Auetined no FOCT 5457,

Mponas-Gyrax mo TOCT 20448,

KoMmnpeccop Boamyinserl,

Boga GUOMCTHITHDOBIHHAA.

KHenota conasan nmo FOCT 3118,

Kuenota asorsas no NOCT 4461, pasfamnentas 1:1 w pacteop 0,1 Moms/mm?.

Kuenora azoTHad, oc.y., (Be3 xtopa) mo NOCT 11125

Pryte (1I) asornokncras 1-sonxas no FOCT 4520, pacteop 25 r/om® B PAcTBOpe a30THOMN KHCIOTE
0,1 Moms/ o,

Menb, cTaHzapTHER 0Gpastsl 14 CHEKTPATLHOTD aHanKa M 308 w M 309 no locpesctpy Me 217,
cogepaarme 25,5 10— u 18,6104 & cepebpa, cooTBeTeTBeHHO. MOXHO npHMeHAT IMEKTPONIHTHYIO
MEOR C YCTAHOBASHHBIM cOmep¥aHHeM cepedpa.

Pactsop memm 100 rfam*;: 10,0 r cranazprioro ofipasa Me 308 wom Ne 309 PACTBOPHIOT MPH HArpe-
panuK B 70 em? asotuoit wcnorsl, pasBasrenmoft 101, PACTROD YTIAPHBAKT MTA YIATEHWA OCHOBHOH
MACcChl KHENOTH. Jatem mprBasnawor 10 cv” Bons!  HarpesaoT oo pacTeopeHHA cofleil. PacToop oxmasmasor
W npuBasnsior 16 oM conanoft KucroTH. PacTBOp MepeBoIAT B MEpHYID KOSy BMecTHMOCTBI 100 e
OONHBAKT 00 METKH BOSOR K NepeMelIHBART.

10 cm? pacTBOpa MeITH coTepkMT: 25,5 MKT cepeBpa [PH HCMONEIOBAHHH CTRHIAPTHOro obpalua Memw
Me 308 u 18,6 MET cepefipa fpH HCMONLIOBAMMK CTAHIAPTHOrO ofpasua Me 309,

Cepedpo mo FOCT 6834,

Pactropst cepefipa cTaHmapTHute.

Pactsop A; roTosar cremyioutkm ofpasom: 0,1 T cepefpa pacTsopmor B 5 om? a30THON KMIoTH
0cO0OR YMCTOTH, PacTBOP MEPEBONAT B MepHyl konly emecthmoctsic | am?, Iomisaor mo Meri
SumcTivUTHpoBAHMOR Bodod M MepeMeltHBanT. PAcTBOD XPAHAT B TEMHOM MecTe.

Takoft e pactsop Momer GLIT: MPHIOTORNEH cremyromis ofipasom: 0,1 r cepefpa pacteopawT B
25 cM? pacTBopa 830THOM Kucnotsl (2:1), noSastaor 5 omd PACTBOPA HHTPaTd PTYTH M HATPEBAIOT A0
YORTEHHA OKCHOOB a3oTd. PacTBOp OXTAMIAIOT, MOMELIAIT B MEPHY KOMBY BMecTHMocTsi 1000 cM?,
pasbaRTAOT K0 MeTKH GHIMCTHUITHPOBAHHON Bonod 1 nepeMeiMBaoT. PAcTROP XPAHAT B TEMHOM MECTE.

| cm? pacTeopa comepsarr 0,1 Mr cepefpa.

Facteop B rotoear caenyounm ofpazom: 10 cm? pactsopa A NOMEINAT B MEPHYIO xonby sMecTH-
socTe 100 em?, monueator no MeTin SHIHCTHLTHPOBAHHON BOIOMR M MepeMeElIHBAIOT. Pacteop xpaHar e
Danee 5 4,

Taxol e pacTsop Mower GeiTh NpHrOTORTEH cremyIOWHM oSpazos: 10 cMd pacteopa A MowelaoT
B Mepiy10 kon6y amectuMocTsio 1000 cm?, npwnisaiot 5 o’ pacteopa HuTpata prymit u 10 cu? pactopa
azoTHOR kHohoted (1:1), pasbasasoT Ao MeTEM OHOHCTHMHpOBAHHOW BoOofl M NepeselIMEaoT.

| cm? pacTeopa comepsut 0,01 Mr cepetpa. :

(M3smenennan pezaxuma, Ham. Ne 3).

33 Illporegenue aHaauaa

3.3.1. Haseexy mems maccolt 1,0 r pacTsopsior npu HarpeBammm B 10 cu® a30THOR KMCIOTEI
paibanmeHHof 1:1, W pacTeOp YIADHBAT 10 BARKHEN coftel. JaTem mpuGasasot 10 cv? Bogs HArpeaaoT
00 PACTBOPEHMA conei. PacTeop oXIaIAK0T ¥ MpHSARTAINT 16 oM comaHol KHCNOTS, Pacteop nepesogat
B MEDHYIO Kondy BmecTiMocTsio 100 cm®, JonuBawoT 00 MeTEM | nepemeluHBa0T. [lomrieHHbd pacTeop
MEIH PACTIBUIAKT B [UIaMA ATOMHO-36CopOUHOHHOrO CHeKTPOMOTOMETPE H HIMEepmOT abGcopbumn B
TEMAMEHH [TPH ZTHHE Banubl 328, 1 oM.

OgHOBPEMEHHO (IPOBOLAT KOHTPOMLHENT OMET CO BCEMH TNPHMEHASMBIMH PeaKTHBAMM, Beatrmay
OITHYECKOH ILIOTHOCTH PACTBOPA KOHTPONBHOIO OMLITE BEMHTAIT M3 BETHIHHL! OMTHIeCKOR TI0THOCTH
HANHIHPYEMOTD PACTROPA.

Maccy cepefipa B pacTRope YCTAHABIHBAOT [0 MPATYHPOROYHOMY [padeiy.
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Homyckaetcst A1A oNpefeeHHa MACCOBOR 0K cepefpa HCMOMBIOBATE METON JOGABOK.

{Hamedernan pexakuma, Ham. Mo 1, 3).

3.3.1a. Haseexy memu maccoit 1,0 r nomewaior s crakas emectuMoctsio 100 ev3, nprmmeaor 10 cmd
A30THOH kMcHoTel, pasbamtexson 11, u 2 cv? pacreopa HurpaTa pry¥TH. Harpesaior mo pacraopenma
HapeckM. PAcTBOp 3aTes OXARMIAIOT, MOMELIAIOT B8 MEPHYI KONy aMecTiMocTsm 100 cM3, PAIGABMTAKT
BOOOH 00 METHH H MepeEMEelTHBART.

HamepaioT nornomexne munHuy cepefpa B riaMess ALUETHIEH-BOIMYX OPH ATHHE BoaHs 328, 1 1M,
DIHOBPEMEHHO © DACTBOPAMH KOHTPONBHOID OMBITA U A1 (OCTPOSHHA [PATYHPOBOYHOND rpadixa.

HomycxaeTcs ONHOBPEMEHHOE OMPENCACHHME B AHATHIHDYEMOM pacTeope mmeka (ot 0,0005 oo
0,006 %), surena (ot 0,1 go 0,5 %), camsua (ot 0,005 1o 0,06 %) u wenela {oT 0,01 o 0,06 %).

{Bregen nonommmressuo, Ham. Ne 3).

3.3.2. Mocmpoenue zpadyuposounozo apaguxa

B sepHble xonel BMecTimoctsio 100 cxtnomewasor 0; 1,0; 2,0: 3,0 1 4,0 on’ CTAHAAPTHOTO PACTHOPA
cepebpa B, no 10 cm® azorHoxmcaodt Meds, mo 16 ciconanol KHCIOTR, DOMHBANOT BOOOR D0 METKH H
mepeMelHeanT. JornyckaeTos TPUIOToORIEHIE PACTBOPOB CHSTYIOLIMM obpa3omM. B mepHeule Kondul BMec-
TamMoeTsio 100 cv? momewzior no 10 oM asotHoW KHeNoTH, pasbaBNeHHOR 1:1, # mo 2 cm? pactmopa
HHUTPATA PTYTH. 3aTeM B KouGkl NPHIHBAIOT MochetosaTensHo 0: 1,0 2,0; 3,0; 4,0 1 5,0 em? crammaprioro
pacTeopd b, paslamnmior Bomoi A0 METEM W MepeMelLHEAIOT.

Momyyennste pacteopst comepsat 19, 29, 39, 49 1 59 wr cepeDpa MPH HCMONEIOBAHHM pAcTEOPA
ME[H, MPHIOTORTEHHOID M3 cTAHAApTHOrD ofpasua Me 309, wam 26, 36, 46, 56 u 66 Mxr cepefpa mpu
HCTOMBIORAHHH PACTBOPA MEIH, NPHICTORTEHHOID M3 CTAHAAPTHOro ofpasoa Ne 308.

Hanee nposogaT ananus, Kax yxazavo s . 3.3,

MpurcToRnextsie pacTeopsi GOTOMETPHPYIOT Ha aToMHO-20copGUHORHOM cnekTpodoTomerpe. [To
MOMYHEHHBIM JHAYCHHAM ONTHHECKHMX IUTOTHOCTER PACTBOPOB H COOTBETCTEYIOLIHM HM COOepHAHWAM
cepefipa CTPOAT TPANYHPOBOHED rpadik,

(Hamememsan penaxumn, Ham. Ne 3).

4. OBPABOTEA PE3YIILTATOR
4.1. Maccorywo gonto cepedpa (X) B npoueHTax npu DOTOMETPHYECKOM H 2TOMHO-A6COpBLHORHOM
OMpeleTIeHHH BBMHCIAIT Mo GopMyne
il
m o 1000g *
rae m) — Macca cepefpa, HallneHHad 00 MPATYHPOBOTHOMY rPadHKy, MKT;
M — MACCE HABECKH METH, r.

4.2. PacxomaeHWsa pesyneTatoB OBVX MApaiulenbHBI OIPEOeIcHHN W OBYX aHANHI0E He OODXHE
MPEeBBIUATE 3IHAYMSHHHA, MpUBSIeHHEN B Ta0nMie.

X=

| ABCODOTHOS IOMyCKAZMOE PaCKoURIEHHE, %, pesyrstaTon
Maccosan gons cepefipa

I AR TLHLX ORpeIensHHR AHATHIOR
Or 0,0010 no 0,0025 nemowy. | 0,0003 0,0004
Ca. 0,0025 » 0,0050 » 0,0005 0,0007

(Himenesman penasun, Ham. Mo 3).

4.3, llpn pasHOTMACHAX B OLEHKE MACCOBON JOTH cepefipa MPHMEHSIOT 3TOMHO-3GCopBUMOHHLI
METOE

lfﬂnmu AomomEHTeasB0, Hav. Ne 3).
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HHPOPMAIITHOHHBIE NAHHBIE
- PASPABOTAH H BHECEH Mugncrepersom imeTHo# MeTaLTyprad CCCP
PAIPABOTYHKH

I.II. Twranos, E.M. ®emmesa, A.A. Bnuaooas, EJ1 Hiysanoea, A.H. Caseasena
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- Orpasrdense cpoOEa NeHCTBRA CHATO 0O npoToRody Ni 3—93 Meurocysapersenmoro Corera mo cTamgap-
THIAUMH, METPONOIEH H cepradarawsm (HYC 5-6—93)

- HEPEH3TAHHE (moatps 1999 r.) ¢ Hamenemusnm Ne 1, 2, 3, yreepaaeHELDAH & ae 1983 r., mone
1985 r., ampene 1988 r. (HYC 7—83, 8—85, T—88) e
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