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FTOCYRAPCTBEHHOBHWH CTAHRBRAPT COIW3A CCP

BPOH3bl BE3ONOBIHHLIE

Meroan onpeaenermus Mbillibsika rOCT
Non-tin bronze. l 5 0 2 7-8—77

Methods for the determination of arsenic

(CT C38B 1541—79)
OKCTY 1709

Cpox pekcrans ¢ 01.01.79
Ao 01.01.94

HecoSmopenue cranpapra npecnegyercs no 3aKoHy

Hacroswuni  cranwaapr ycrauaBauBaer (OTOMETPHUECKHH MeETOXR
onpejesieHHsl MbIbAKA C NPeABAPHTE]bHON OTTOHKOH €ro H 3KCTpak-
I'HOHHO-()OTOMETPHUECKHH MeTOX ompeleseHdsi Mbilubsika (NpH Mac-
coBO# joJe Muiubsika ot 0,001 no 0,4%) B Ge30/10BAHHBIX OPOH3aX
no TOCT 18175—78, TOCT 17328—78 u TOCT 493—79.

(Mamenennas pepakuus, Usm. N 2).

1. OBLME TPEBOBAHMA

1.1. O6wne TpeboBaHHA K Meroaam anadau3za -— no [OCT
25086—87 ¢ jonoaHenuem no pasa. 1 TOCT 15027.1—77.
(U3menennas pepaxkuus, Ham. Ne 2),

2, ®OTOMETPHMUYECKMIH METOL C NPEABAPMTESIbHOX OTTOHKOR
MbILLUbAKA

21. CywHoCcTp MeTOLAA

MeTox ocHOBaH Ha BblgE/IEHHH MbIIIbAKA AMMHAKOM Ha XKEJI€3HOM
KOJIIEKTOPE, AHCTHASLHE XJOPHCTOrO MbillbsiKa H rocjenytouem ¢o-
TOMETPHYECKOM ONpejieNeHHH MbIIUbSKA B BHAE MbILILSIKOBO-MOJHOE-
HOBO#l CHEM NPH IJHHE BOJHbI 750 uan 660 HM.

22 AnnapaTypa, peaKTHBB H PacCTBODH

DOTO31EKTPOKONOPUMETD HAH COEKTPODOTOMETD.

IMpubop aasa aucruanauuu moitwbaka no TOCT 14204—69.

Kucnora coasnas no FOCT 3118—77 u pasbasaetinas 1:3.

Kucaora aszornas no FOCT 4461—77 u pazbasnendas 1:1.

Usnanne oduumansHoe Mepeneuatka socnpeuwena
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C. 2 FOCT 15027.8—77

Kucaora cepuas no TOCT 4204—77, pasbasnennas 1:1, 1:5 u
pacTBOp 3 MOJb/IM3,

Kucaora ¢ropucrosonopoanas no FOCT 10484—78.

Mepekucs Bogopoga mo F'OCT 10929—76, 30%-uwtit pacrsop.

Tuapasun cepHokucastit no 'OCT 5841—74 u pacteop 1,5 r/am®.

Kanu#i 6pomucthiii no FOCT 4160—74.

Ammonnit Moaubaenosokucanit no TOCT 3765—78, nepekpucrad-
JM30BaHHbI M3 3TWJAOBOro cnupra, pacteBop 10 r/am® B pactsope
3 MoJab/AM®  CepHOB KHCJOTHI.

TMepekprcTadin3auHio NPOU3BOAAT caeaytoutuMm obpasom: 70 r co-
ad pacreopaoT B 400 cM3 ropsiveit BOABI H ABaXKAbl QHIBTPYIOT Yepes
wioTHbE uabTp. K pactBopy agobasastor 250 cMm® 3Twa0BOro cnup-
Ta H NOCJe OTCTAHBAHHS B Tevelne | u BbIAEJHBLIHECS KPHCTAJL1bi OT-
cacHBalOT Ha BopoHKe DloxHepa, mpoMblBalOT noJyuenHhie KpucTa.-
ael, cHoBa pactBopsiior 8 400 cM® BoAbl H NMOBTOPHAIOT MEPEKPHUCTA-
ausauuio. Tlocae BTOpOro oTcacbiBaHHA KPHCTAMJlbl NPOMbLIBAIOT He-
CKOJIbKO Pa3 cMechbio cnupra ¢ Boaod (5:8) u BLHICYWIMBAWT HA BO3-
ayxe.

TuapasHH-MoaHGAaTHEIE PAacTBOP; [OTOBAT cJedyouiuM obpasom:
K 50 ¢M3 pactBOpa MOHOIEHOBOKHCJIOTO aMMOHHA NPHOAaBAAIOT 5cM3
PacTBOPA CEpPHOKHCJOrO rHapasuHa v pasbasasior Bogo#t 10 100 cm?.
TlpuMeHsIOT CBeXKEeNPHIOTOBACHHBIH PACTBOP.

Hatpus ruapookucs no TOCT 4328—77, pactsop 100 r/am®.

AMTHAPHI MBILIBAKOBHCTbIH.

denosidranent, pactpop 10 r/aM? 8 ITHIOBOM COHpPTE.

Cnupt stinoBbii pektuduxopauubit no FOCT 18300—87 u pas-
GaBnenHbiit 5:8.

Cyxast cMecb CEpHOKHCAOro rHipasHHa U GPOMHCTOIO KaJjauf B CO-
GTHoLieHHH 1:1.

PacTBopb! MBILIBAKA.

PactBop A; rotoBst crenyouiuMm o6pazom: 0,1320 r MBILIbAKOBHC-
TOTO aHTHADHAA PacTBOPsOT npd HarpeBauud B 10 cm? pactBopa ex-
KOTO HaTpa, NepeBOAAT PacTBOP B MEPHYI K016y BMeCTHMOCTbIO
500 cwm?®, uefitpanusyior 0o deHoaAdTaNeHHY COJNAHON KHCAOTOH, pas-
GapienHo# 1:3, 10NKBAIOT 40 METKH BOAOH H epeMelliHBaioT.

1 cm3 pacteopa A coaepxxur 0,0002 r MbilbaKa.

Pacteop B; rorosst caeayiouuM obpasom: 25 cM3 pactBopa A ne-
PEHOCAT B MepHYI0 K06y BMecTHMOCTbio 500 cM3, 10/HBAIOT 10 METKH
BOAOH M AEpeMelIHBaloT.

I cm® pactBopa B coaepxut 0,00001 r mblwibsika.

Menb Mapku MO0 no TOCT 859—78.

AMmmuax Boaubiit o FOCT 3760—79 u pasbGasienustii 1:20.

CMech KHCJOT CBEXENpPUTOTOBJEHHASA; TOTOBAT cJeayllHM obpa-
30M: TPH 06beMa CO/IHON KHCAOTHl CMEIIHBAIOT C OAHHM O0GBEMOM
@30THOH KHCJOTHI.
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FOCrT 15027.8—77 C. 3

JKesneao, BoccTaHOBJIEHHOE BOLOPOAOM.

JKeneso xaophoe, pacTBOp; roToBAT cjaeaylouwum oGpasom: 0,75 r
xene3a pacrsopaioT B 20 cM® KOHLEHTPHPOBAHHOH COJNAHON KHCJIOTHI
¢ 106aBKOH NepeKHCH BOJAOPORa. PacTBop mepeHocAT B MepHYI0 KoJGy
BMeCTHMOCTbiO 250 cM3, ROHBAIOT 10 METKH BOJOH H NepeMellHBaioT.

2.1—2.2. (HM3menennan pepaxuus, Ham, N 1).

23. [lpopenenune ananusa

23.1. Jdasn ecex Gpons, kpome 6ponset mapku BpKMy 3—I

Hasecky 6poH3bl Macco#t 0,2 r noMewaoT B cTakaH BMECTHMOCThIO
600 cM?® u pactBopsitor Ge3 Harpeanus B 10 cM3 cMecu kucaor. Pacr-
80p pasbasasior Bonok o o6beMa 100 cM3, npuGasasot 10 cM3 pacr-
BOpa XJOPHOTrO 3Kese3a, HarpeBaloT Ao 70°C W 106aBJslOT aMMHaK
J0 MOJIHGTO nepexoja MeiH B aMMHayHbH Komnaekc. Yepes 30 munu
GCaJOK OTGHABTPOBLIBAIOT Ha GHABLTP cpeiHeH NJAOTHOCTH H MPOMBI-
RAIOT HECKOJbKO pa3 aMMHakoM, pasbaBieHHbiM 1:20, 3ateM Temyo#
Bojof. Ocanok ruapookHceH pacTBOpAIOT B 25 cM® cepHOM KHCJIOTHI,
pa3basnenHodl 1:4, B cTakaH, B KOTOPOM NDPOBOJHJAOCH OCAXIEHHE, H
UPOMBIBAIOT GHUABTP 5—7 pa3 ropsiuell BOJIOH.

PacrBop ynapuBalor 10 6esoro gbiMa cepHOi KHCJOTbI, OXJ1aXAa-
10T, OMOJIACKHBAIOT CTEHKH CTaKaHa BOAOH H CHOBA NMOBTOPHAIOT ynapH-
BaHHe J0 0esoro ABIMA. '

Octatok oxJsiaxaaloT, oGMbIBAalOT CTEHKH CTaKaHa BoJAOW H pact-
BOpAOT OcTaTOK B HebGosbuioM o6beMe Boabnl (okosao 20 cm3), pact-
BOp MNEpPEBOAAT B AHCTHJISALHOHHYIO Koaby npubopa, coaepxaiyio
| r cyxoil cmecu reapa3nHa ¢ OPOMHCTBIM KaJiueM, H COEAHHSIOT KOJ-
OV C XOJIOH/IbHHKOM.

[puausaior B kKonby 50 cM® KOHUETPUPOBAHHON COMNSHOM KHCJOTbI
# OTrOHAIOT MbIWbAK B BHAe TPHXJOPHAA, OTIGHAS 2/3 nepBoHayalb-
1oro o6beMa, NpH paBHOMEPHOM KHNEHHH (/i1 PaBHOMEPHOTO KHIe-
HHA B KO.I0Y MOMEUIZIOT CTeKJsAHHble 6ychl). JlHCTHAAAT coGupaloT B
KOI0Y-pueMHHK BMecTuMOCThIO 250 cM3, comepkamyio 25—30 cm3,
roAbl. Bo n3bexanue YaCTHUHOrO y/NeTYYHBAHHA MbILIbAKA NMPHCOELH-
HAIOT KOHTPOJAbLHBIA npueMuux ¢ 10—15 cm® Boanl. B o6e xonbu go-
GaBas0T no 1—2 KamiH nepekkcH BoaopoAad. JIHCTHANAT H KHAKOCTb
KOHTPOJIBHOIO NpHEMHHKa 0O0beiMHSIOT, npuAuBalot 10 cM? KoHuewur-
pHpPOBAaHHO# a30THOH KHCJAOTH H BbINAPHBAIOT PAaCTBOP AOCYyXa, He
Jdonyckasa HarpesaHus ocratka Boiwe 130°C. CrakaH ¢ cyXHM ocrar-
KOM BbIIEDXKHBAWOT B cywuJablioM wkady B teueHne | u  npH
120 —130°C. IlocJsie oxJ1axaeHHst CyXoil OCTaToOK cMayuBaloT 1—2 kan-
AfAMH pacTBOpa FHAPOOKHCH HaTpus, npuausBaioT 20 cM3 BoAbl H KH-
oATAT 3—5 MuH. OXxJa)/aeHHBIH pacTBOp HEHTPAIH3YIOT cepHOH KuC-
J10TOH, pasbasaeHHol 1:5, 10 mepexoaa KpacHOH OKPAacKH HHAHKATOP-
#ioR 6yMarH KOHro B CHHIOIO H NipHJHBAIOT eule 3—5 Kamens pactso-
pa cepHOW KHCJOTH. 3aTeM NepeBOAAT PACTBOP B MepHYIO Kouly
smecrumocTbio 100 em® (npu MaccoBoft aodae Mbiuibsika a0 0,025% wc-
IOJIb3YI0T BeCh PacrBop).
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C. 4 TOCT 15027.8—77

PacrBop B MepHO# koJife IOJHBAIOT A0 METKH IHCTHIJNHpoBaHHOR
BOJOH H NMepeMelIHBaIOT.

Ta6auua l

Maccosasi aoas Mbuubaka, % OcteMDaacﬂﬁ::T“::z acm Ma;xcaaﬁ H:al:le:(;(l;l ,aﬁow(l)(:%errﬂc:;ylo
YacTH,
HOo 0,025 Becs pactBOp 0,2
Cs. 0,025 no 0,05 20 0,04
» 005 » 020 10 0,02
» 0,20 » 040 5 0,01

AnukBoTHYIO Hactb pacTBopa (taba. 1) HJAHM Becb pacTBOp HOMe-
mawTt B Mepuylo koa6y smecTuMoctbio 50 cm?, nobamasior 4 ¢M? rua-
pasui-Moan6aaTHOro pactBopa, pasbaBasior Ao 35—40 cm?® Bojof H
HarpeBaioT Ha BojJsHoNH Gane 10—15 MuH A/ PasBHTHA OKPACKH.

OxpauwieHnblii pacTBOP OXJaXJIalOT, [AOJHBAIOT BOAOH [0 METKH,
nepeMeliHBalOT M H3MEPSIOT ero ONTHYECKYI0 MJIOTHOCTh Ha (hoTo-
3JIEKTPOKOJIOPUMETPE ¢ KPacHbBIM CBeTOGHUIbTPOM NPH AJHHE BOJIHBI
600 uwan 750 UM B KiOBeTe AJHHOH. 5 cM HAH na cnekrpodoTtomerpe
B KioBeTe AJaKHOH | cM. B KauecTBe pacTBOpa CpaBHEHHS NPHMEHAOT
PacTBOP KOHTPOJIBHOTO OMbITA.

CojaepxaHue MbILIbAKA HaXOAAT MO IPafiyHPOBOYHOMY rpadHuky.
2.3.2. [dan 6pons mapox bpKMy 3—1

Hagecky Maccoit 1 r noMewaioT B NJaTHHOBYIO 4aulKy, NPHIHBAIOT
20 cm? asoTHOM KucJOTH, pa3baBaenunoit 1:1, 2 cM® dpropHCcTOBOAOPOA-
HOM KHCJOTBl H HarpeBaloT A0 pacTBOpeHHsi HaBeckH. Pactsop Bbina-
PHBAIOT NOYTH jocyXxa. 3areM nupujuBalT 10 cM® cepHOH KHCAOTHI,
pas6apaennoit 1:1, W ynapuBawT A0 ryctoro Gejoro abiMa CepHOH
kuceaoTbl. OCTAaTOK 0XJ1aXAal0T, pacTBOPAOT B 50 cM?® BOAbl H HeGOJb-
HWIOM KOJIHYEeCcTBe COJISHOM KHCJOTH, pasbasieHno#t 1:2, pacrBop me-
peHocAT B cTakaH BMecTHMocTbio 600 cM3® M mpOJOJIKAIOT aHafH3,
KaK ykasauo B m. 2.3.1.

2.3.1—-2.3.2. (M3menenHas penakumus, Ham. N 1).

2.3.3. llocTpoenue 2padyuposounozo epagura

B crakaubl BMmecTaMmocTbio 1o 100 cM?® nomemaior no 0,2 r MenH,
HaJMBAIOT CTaHAapTHHI pactBop B B koauuectse 0; 1,0; 2,0; 3,0; 4,0
# 5,0 cm3, npunusaior no 10 cmM? a30THO# KHCJIOTHI, pa36GaBaenuo# 1:1,
# pactBopsiloT npu HarpeBaHuH. [locie pactBopenHst mPOGbI BBOAAT
#o 10 cM? cepuoit kucaoTsl, pas€aBieHHoll 1:1, 0 HaNHBAIOT KO Bbije-
neHus Gesoro abiMa cepHoit Kucuotel. Jlasee aHanu3 BeayT, Kak
ykasauo B n. 2.3.1. '

MpuMeuanue. [lpy nocrpoeHuk rpaayHpoBOUYHOrO rpadrKa aHaJH3 OpPOH3H

Mmapkn BpKMu 3—1, ykasanuuit 8 0. 2.3.2, 0pOBOAAT B (IJIaTHHOBHIX YalIKax H BBO-
aa1 mo 1 r Menu.
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fOCT 150278—77 C. 5

PacTBopoM cpaBHeHHs CJYXHT PacTBOp, HE COAEPKAWLHA MbIlIbsi-
Ka.
24. O6paGoTKka pe3yabTaTos
2.4.1. MaccoByw 0410 MbiwbsAKa (X) B npoueHTax BHUHCJAAIOT MO
popmyae

X = 100
. m, ’
rae m -—macca MbIIbAKA, HalJeHHass MO rpaayHPOBOYHOMY rpagH-
Ky, I;
m, — Macca HaBeCKH, COOTBETCTByIOLlad  aJIHKBOTHOH 4YacTH
pacTsopa, r.
2.4.2. AGCo/IIOTHbIE PACXOXK/JEHHS! Pe3yJbTaTOB NapaJsesbHBIX Of-
peaeseHuii (d — NoKasaTejb CXOAHMOCTH) He JOJXKHB NPEBBLILIATh

JONyCKaeMbiX 3HayeHHH, NpHBeAeHHHX B Ta6J1. 2.
Ta6aunua2

Maccosas aoas MmbiibAka, % d 9 D, %

Jo 0,005 0,001 0,002

Cs. 0,005 zo 0,01 0,0015 0,004
» 0,01 » 0,02 0,004 0,01
» 0,02 » 0,05 0,007 0,02
» 005 » 0,15 0,01 0,02
» 0,15 » 0,40 0,02 0,05

(H3menennan pepakuns, Ham. N 2).

2.43. AGconoTHBIE PACXOXIACHHS DE3yJbTAaTOB aHaAM3a, NOJydeH-
HHX B JBYX pa3JHYHHIX JNabopaTOpPHAX, HJAH IABYX pe3yJbTaToB aHa-
JH3a, MOJY4YeHHbIX B OAHOH J1abopaTopHH, HO NPH Pa3JHYHBIX YCJO-
Buax (D -—— nokasaresb BOCIPOK3BOJHMOCTH), He HOJUKHBI NPEBHINATH
aHaueHH#, npuBefeHHLIX B TabJa. 2.

2.4.4. KonTpoab TOYHOCTU PE3YAbTATOS AHAAU3A

KoHTpoab TOYHOCTH pe3y/ibTaTOB aHajllk3a NMPOBOAAT METOAOM J0-
6apok WM 1o [ocyaapcTBeHHbIM CTaHAAPTHBIM 06paspaM 6e30JO0BsH-
HBIX GPOH3, aTTECTOBAaHHBIM B YCTaHOBJEHHOM MOpPsiiKe, B COOTBETCT-
suu ¢ FOCT 25086—87.

2.4.3, 2.4.4. (Bsegenn nonoanurteanto, Ham, Ne 2).

3. IHCTPAKLIMOHHO-DOTOMETPHUECKHMH METO/L ONPERENEHMS
MBILLLAKA

3. CymHocTpr METOAQ

Mertox ocHoBaH Ha 06pa30BaHHH KeEJTOrO MbIUIbAKOBO-MOJHOAEHO-
BOr0 KOMIJIEKCA C MOCAeAYIOUIHM BOCCTAHOBJIEHHEM €ro CEPHOKHCJ/BIM
FHAPA3HHOM B CNaGOKHC/IOM PacTBOpe A0 MbIUIbLAKOBO-MOMHOAEHOBOMA
CHHH M H3MEpeHHH ONTHYeCKOR MJIOTHOCTH OKpaMIEHHOTO pacTBOpa.
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C. 6 TOCT 15027.8—77

MbillbSK OT OCHOBHBIX KOM{IOHEHTOB CNJIaBOB NpelBapHTENbHO
GTAENSIOT COOCaXKAEHHEM C THADOOKHCBIO JKeJe3a H nocjeayiouled
sKCTpakuue# B Buae foanaa Muimbaxka (111) versipexxsJopHCTHIM yT-
JepoJOM H PEe3KCTPaKLHel ero BoAoH.

32. Annapartypa, DeakKTHBH 1 pacTBOpH

YcranoBka ans 3JEKTPOJIH3a € MJIATHHOBLIMH 3/€KTPOLAMH MO
T'OCT 6563—75.

D0T031eKTPOKOJOPHMETP HAH criekTpodoTOMeTP.

Kucaora asornas no FOCT 4461—77 u pa3basiennas 1:1.

Kucaora cepnas no TOCT 4204—77, paz6asiennas 1:1, 1:4 u 6M
pacTtBop.

Kucaora ¢ropucrosogopoanas no FOCT 10484—78.

Kucaora consnas no FTOCT 3118—77 u pa36apnennas 1:3.

Ammnak Boannit no TOCT 3760—79 u pas6asaennnit 1:50.

Hatpus ruapookucs no TOCT 4328—77, pactsop 100 r/am?.

Ammounnii Monn6aeroBokucabifi no FOCT 3765—78, nepekpucran-
JH30BaHKbIll H3 cnupTOBOro pacTBopa, pactBop 10 r/am® B pacrBope
{ MOAb/AM? cepHOfi KHCJOTH (NEepeKpHCTaNIH3alUHIo MOJHG1eHOBO-
KHCJIOTO aMMOHESl CM. B n. 2.2).

Kaauii fioauctoii no TOCT 4232—74, pacreop 0,12 moab/am® B
KOHILeHTPHPOBAHHO# COJISHOM KHCJOTE; TOTOBAT CJEAYIOIHM 06pasoM:
10 r HoaucToro Kaaus pactBopsiior B 500 CM® KOHIEHTPHPOBAHHOK
coJsiHOR KHc2oTh, PacTBOp rotoBAT B A€Hb NPHMEHEHHS.

Tuapasun cepHokucanlt no TOCT 5841—74, pacteop 1,5 r/am3.

I'HapasHH-MOIHOAATHBI PacTBOP; TOTOBAT CAeAyIOWHM 06pasoM:
k 50 ¢M3 pacTBOopa MOJIHGAEHOBOKHCIOTO aMMOHHSA NpHGaBasIoT 5 cM3
CePHOKHCJIOr0 THApa3uHa ¥ pasbaBanior Bojo# no 100 cm®. Tlpume-
HAIOT CBEXENPHIOTOBAEHHBIH PacTBOP.

Kpacub xenesoaMMoHuinne no TY 6—09—5359—87, pacrsop
100 r/am?; rotosaT cjeaylowiuM obpasoM: 10 r KBacuoB pacTBOPSIOT
npu HarpeBanuu B 70 cM3 BoAb H 5 cM? KOHIEHTPHPOBAHHOH a30THOH
KHCJOTHI, PacTsOp GWIBTPYIOT K pasbaBasior Bojol Ao 100 cm3.

Kaanit mapranuoBokncamii no FTOCT 20490—75, pactsop 1 r/am®.

Yersipexxaopucthit yraepoa no FTOCT 20288—74.

denoadranent, pactsop 10 r/aM3 B 3THIOBOM CIIHpTE.

Cnupt 3THaoBbH# pekThdrkoBankbii no TOCT 18300—87.

‘Menb mapkn M00 no TOCT 859—78.

CranaapTHbie PacTBOPH MEILbSiKA (NPHTOTOBJEHHE CM. B 0. 2.2).

33. [lposeaenne anaausa

3.3.1. [Jas scex 6pous, kpome 6ponser mapox BpKMy 3—I1 u
EpC30

Hagecky 6ponsp Maccofi 0,2 r noMeutaoT B CTakaH BMECTHMOCTbIO
250 cm®, jo6aBasior 1 cM® pacTBopa XKese30aMMOHHHHBIX KBAaclo®B
(ecin Mese3o He ABASETCH OAHHM H3 KOMIOHeHToB Gponam), 10 cm®
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TOCT 15027.8—77 C. 7

230THOM KHCJOTHI, pasbaBjeHHoli 1:], HakpBIBAlOT CTaKkaH 4YacOBHM
CTEeKJOM H DacTBOPAIOT NPH HarpesaHuH. PactBop oxsaxaaior, ob-
MBIBAlOT YacOBOE CTEKJO H CTeHKH CTaKaHa BOAOH H pa3GaBasiiOT BO-
aolt 10 obbema 150 cm?. K posayuennoMy pacrBopy n00aBJsiloT pact-
POP aMMHaka A0 06pa3oBaHHsl TEMHO-CHHEr0O aMMHAYHOTO KOMIJIEKCE
Me1H H BblAEpXKHUBaiOT pactBop B TeueHue 30 muu npu 50—60°C aan
KoaryJ/JsilHH ocalKa FHAPOOKHCH xeje3a. Ocaaok oT¢HJIBTPOBLIBAIOT
tia GHILTp cpeAHed MVIOTHOCTH H npoMbiBailoT 6—8 pa3 pacTBOpOM
aMMHaka, pa36GaBaensniM 1:50 Ocapox Ha ¢uiabTpe pacTBOPSAIOT B
20-—25 ¢M3 ropsiuell cepHOM KHCJOTHI, pa3GasieHHoli 1:4, B cTakaH,
B KOTOPOM NPOBOAHJOCH OCa)JAeHHe, H NMpOoMbIBaioT QHIbTP 5—7 pas
ropsiueil BOROH.

PacrBop BuinapuBaloT A0 DoaBjenus 6esoro AbiMa CepHON KHCJO-
Thl, OOMbIBAIOT CTEHKH CTakaHa BOJOH, CHOBa MOBTOPSIOT BHINADHBA-
HHe [0 nosBJeHHs O0enoro AbiMa cepHOH KHCJIOTH, ONOJNAacKHBAIOT
CTeHKH ctakaHa 5—10 c¢M?® Boaw, ao6asasior B crakay 0,2—0,3 r cep-
HOKHCJIOTC THApa3HHa u HarpeBawoT 5—10 MuH. PacrBopbl oxaaxaa-
I0T.

Tlpn maccoBoli none mblbsika B Gpouse ao 0,025% pist aHaan3a
HCMOJIb3YIOT Bechb PacTBOP, MPH MacCOBOH aone Mmblmbsika ot 0,025%
H Bbillle PAacTBOP MEPEHOCAT B MepPHYI0 KoAGy BMeCTHMOCTBIO 25 cm?,
AOJIHBAIOT 10 METKH BOJOW, NepeMeurHBaioT W AJsl aHaju3a oTOHpa-
I0T aJHKBOTHYIO 4acTbh 5 cM3 (npu maccoBoit joge Mblubsika ot 0,025
ro 0,1%), 2,5 cM® (ot 0,1 1o 0,2%) u | cm® (or 0,2 mo 0,4%).

Becb pacTBOp HiM aJHKBOTHYIO 4acTh NOMEWLAIOT B A€JHTENbHYIO
BOPOHKY BMeCTHMOCTbIO 250 cM®, CTEHKH cTaKaHa ONONaCKHBAIOT 5 cM*
roabl. Ecian ucnonb3ylor He Bechb pacTBOp, a aJHKBOTHYI0 4acTb, TO
Ao6aBasior 20 cM3 cepHo# KHCaOTH, pasbasiaenuoit 1:4. Tlpubasasior
60 cm3 pactBopa HoaHcToro kasus, 30 CM3 UETHIPEXXJIOPHCTOrO yrJe-
PO/la H 3KCTParupyiloT MbllibgK B TeuyeHHe 2 MuH. OpraHHueckuit caoh
CJAHBAOT B APYryl0  JAeJHTENbHYI0O  BOPOHKY  BMECTHMOCTbIO
100—150 cm®, a. B nepBylo n06asasioT 15 ¢M® yeTHIpexxXJopH-
CTOro yrJiepoia H [OBTOPAIOT 3IKCTPAaKUHIO eule pas. IKCTpak-
Thl TNpPOMBIBAOT B Tedenne 2 Muu c 20 cm® pacrtBopa, KoOTO-
Pbii  OJyHal0T CcMeWIHBAHHeM TpeXx udacTedl pacrsopa HOAHCTOrO
KajJHg H OAHOH 4acTH BoAbl. [IpOMHITHII opraunyeckui cJofi
CJHBAOT B TPeTb0  AEJHTENbHYI0  BOPOHKY  BMECTHMOCTBHIG
100—150 cm?, npuauBaoT 15 cM® BOABI M TPOBOAAT PEIKCTPAKLHIO
MBIIbSKA BCTPAXHBaHHeM B TeueHHe 2 MuH. OpranuvyecKHi CJOH canu-
BaiOT B YETBEPTYIO AEJIHTENbHYIO BOPOHKY BMecTHMoCTbio 100—150 cmd
H NOBTOPSIOT PEIKCTPAKIUHIO B TeX XKe YCAOBHAX. Boauble clioH canpa-
0T B MepHylo Ko/6y BMecTuMOcTbio 50 cM3, 106aBJAAIOT N0 Kanaam
pacTBOp MapraHUOBOKHCJOrO KaJlHA A0 PO30BOH OKPacKH, KOTOPYIO
3aTteM ycTpaHdioT, 106aBjsis N0 KamJasiM pPacTBOpP CePHOKHCJOTO THA-
pasuna. K nonyuenHomy pactBopy A06aBAsiOT 4 cM3 CBEXKENpPUroTOB-
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C. 8 TOCT 15027.8—77

JIEHHOTO [HAPAa3HH-MOJHGIATHOTO pacTBopa H KoJb6y ¢ peaklHOHHOMN
cMecbl0 MOMEILAal0T B KHNALLYK BoasHyw OaHnio. Uepes 10—15 MHH
pPacTBOp OXJax1aloT, AOJHBAIOT A0 METKH BOJOH, NepeMeliHBaloT H
H3MEepAIOT ONTHYECKYI0 INIOTHOCTb Ha (OTOJIEKTPOKOJOpHMETpe ¢
KpacHbiM cBeTodHAbTPOM (A==656—700 HM) B KioBeTe AJHHOH 5 cM
HJIH Ha crnekTpodoToMeTpe B KioBeTe AJHHOH | ¢M NpH AJHHE BOJHbLI
840 uM. PacTBOpOM cpaBHeHHsl CJYXHT PacTBODP KOHTPOJBHOTO ONbi-
Ta, NpoBe/ieHHbIH uepe3 Bce CTAaAHH aHaJH3a,
(M3amenennas pepakuus, Ham. Ne 2).

3.3.2. [lasq 6ponsor mapku EpKMy 3—1

Hagecky Gpon3bl Maccod 1 r noMewanT B MJATHHOBYIO YalUKy H
pactBopsitor B 10 cM? a30THOM KHCJOTH, pa36asiennodt 1:1, u 2 cm?
(GTOpHCTOBOAOPOAHOM KuCIOTH. [Tocse pacTBopeHHst mpaauBaoT 10 M
cepHOi KucaoThl, pa3baBiennod 1:1, W BbNApHBAIOT 10 BblAe/JEHHA
Cesioro abniMa cepHoli KucaoTH. [locse oxnaxaeHHs pacTBOPAIOT COMH
B He6OJbIIOM KOJHYECTBE BOJAb H PacTBOP NMEPEHOCAT B CTaKaH BMeC-
THMocTbio 250 cm?®. [oGaasiior 1 cM® pacTBopa Keje30aMMOHHH-
HBIX KBacuoB, pas6aBasior Bojofi no 150 cm® H mpononxkaior aHa-
.IM3, KaK yKasaHo B n. 3.3.1, HcroJb3ys AJs aHasiH3a BeCb PacTBOP.

3.3.3. Jana 6ponssr mapku bp C-30

Habecky Gponsnl Maccoit 0,5 r pacTBopsiioT B 15 cM® 2a30THOH KHC-
JoTl, pa3GaBaeHHo#l 1:1, npH HarpeBaHHH B CTaKaHe BMECTHMOCTbIO
250 cM3. Ilocae pacTBOpeHHsI yAanslOT OKHCJbl a30Ta KHNSAYEHHEM K
TepeBO/AT PAacTBOP B MEPHYIO K0JIOy BMECTHMOCTBIO 100 cM3, o6MLIBas
cTakan Bojofi. Pactop B Kosi6e pa36aBisioT BOLOH A0 METKH H Nepe-
MeIIHBAIOT, OTGHPAIOT aJHKBOTHYIO yacTh pactBopa 10 cM® (nin 5 cm3,
eCJIH MaccoBas A0Jis MbllubsiKa cbiie 0,1%) B cTakaH BMECTHMOCTbIO
250 cm3, gobaBasior 10 cM3 NPOKHNAYEHHOH a30THOH KHCJIOTHI, pas-
GassenHoft 1:1, noauBaioT Boay Ao o6beMa oxosno 100 cM® H BHACJS-
10T OCHOBHYIO MacCy MeJH H CBHHIlA 3JIeKTPOJIH30M B TeueHHe 30 MHH.
[To OKOH4YAHHH 3JIEKTPOJH3a OGMBIBAIOT 3JIEKTPOJAB H3 NPOMBLIBAJKH
1HeGOJIbIIHM KOJNHYECTBOM BOAB B TOT )K€ CTaKaH, npuinBaotr 1 cm?
pacTBOpa e.e30aMMOHHHHBIX KBacUOB M aMMHaKa, MpojoJKasA ana-
NH3, KaK yKa3aHo B n. 3.3.1.

3.3.4. Ilocrpoenue 2padyuposounozo epaguxa

B mecTh cTakaHoB BMecTHMoCTbo mo 250 cm3 momematot no 0,2r
MeaH (npH aHaiause 6poussl Mapki BpKMu 3—1 no 1 r), no6asasior
no 1 cm® pacTBopa Kesne30aMMOHHHHBLIX KBAaCLOB H BBOAST Moc/eno-
pateabno 0; 1,0; 2,0; 3,0, 4,0 u 50 cM3 craugaptHoro pactBopa b.
B kaXablii crakaH ao6asasior no 10 cm?® a30THOH KHCJIOTH, pa3baB-
nenHoft 1:1, u jnajee aHa/NH3 BeAyT, KaK yKazaHo B m. 3.3.1.

[To HaliieHHHIM BeNHYHHAM ONTHYECKHX IVIOTHOCTEA CTPOAT rpaxy-
HPOBOYHBIA rpadHk.
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3.4. O6paboTka pe3yabTaros )
3.4.1. MaccoBywo posio0 Mbliubska (Xi;) B NpPOLEHTaX BHIYHCIAAIOT
no popmyae
X1= m- 100

m ’

TrRe m — Macca MblIbSKa, HalJeHHass MO TPaiyHPOBOYHOMY rpads-
Ky, I; .
m,-— Macca HaBeCKH, COOTBETCTBYIOliasi aJHKBOTHOH 4YacTH
pacTBopa, T.

3.4.2. AGco/IOTHHIE PacXOXJAEHHA pe3yJbTaToOB NapaJJie/bHbIX on-
pepnejieHdit (d — nokasaTeJb CXOAHMOCTH) He JOJIKHBI TNPeBLINATH
JIONyCcKaeMplX 3HaueHHM, NpHBeeHHbIX B TabJ1. 2.

(MaMenennan pepaxkunsa, Hsm. Me 2).

3.4.3. A6conioTHBIE PacXOXJAEHHsi Pe3y/bTaTOB aHaJH3a, NOJYy4YeH-
IHIX B ABYX Pa3JHYHBIX JabopaTopHAXx, HJIH [ABYX pe3yJbTaToB aHa-
JH3a, MOJY4YeHHbIX B OJAHOH JabopaTopHH, HO NPH Pa3JHYHBIX YCJO-
Busix (D -— nokasatesnp BOCNPOH3BOJHMOCTH), He JOJIKHB NMPEBLILIATH
3dHayeHHH, MPHBEXEHHbIX B TabJ. 2.

3.4.4. Kourpoas TOYHOCTU pe3yabTaTOB AHAAU3Q

KoHTposib TOYHOCTH pe3yJbTaTOB aHajH3a MPOBOAAT Mo N. 2.4.4.

3.4.3, 3.4.4. (Bpenen nonoanHureanHo, Ham. Ne 2).
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MH®OPMALMOHHDBIE J AHHbLIE

1. PABPABOTAH M BHECEH MuHMCTEPCTBOM LIBETHON MeTannyprum
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HUCNONHNATESNMU

10. @. lUesakuH, Aa-p. TexH. Hayx;

H. B. Erwasaposa; M. B. Bopobresa

2. YTBEPXEH M BBEAEH B NEMCTBMUE Mocranosnennem Tocypapcr-

BEHHOrO KOMMTETa <CTaHAapTOB

28.06.77 Ne 1614
3. B3AMEH rocCr 15027.8—69

Cosera Muuuctpos CCCP or

4. Cranpapr nonHocreio coorBercrayer CT CIB 1541—79
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6. Cpox peicreus npoagnex Ao 01.01.94 NMocranosnenwem Foccran-

fapra CCCP or 25.03.88 Ne 758

7. MEPEM3[AHMUE (mak 1988 r.) c MameHenusmu N2 1, 2, yreepxaeH-
Hbimk B pespane 1983 r., mapre 1988 r. (MYC 6—83, 6—88)
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Ipynna B59

)

H3menenne Ne 3 rocT '15027.8—77 Bpousw GesonmoBsnnbie, MeToawm onpeaeaeHus
MbIBAKA

VreepxaeHo u BBeieHo B AefcTBHE Hocranonneﬂuemv FocyAapcTBEHHOr0 KOMHTETA
CCCP no ynpasjenmio KauecTBOM HPOAYKUMH M cTaHpapram or 14.12.90 Ne 3137
Hara sBeaennst 01.07.91

Ha o00/10%Ke ¥ nepBoil crpaHiue nox oGo3HAUeHHEM CTaHAapTa 3aMeHHTb 06o-
spauenue: CT C3B 1541—79 na CT C3B 1541—89.

BBoaHyio 4acTe NocJe CJI0B «(IPH MaccoBoii jfoJe MHwbska or 0,001 xo 0,4 %)»
JONOJNHATL CJOBAMH: «H a30THO-a0COPOUUOHHHIN MeTOA ONpeAe/ieHHA MHIIbSKa (NpH
MaccoBO# joJie Mbiiibaka ot 0,005 a0 0,4 %)».

Iynkr 2.2. BocoMo#t aG3an. 3amenntb 3Hauenne: 1,5 rfam® Ha 1 rimm?,

JBeHanaThii ab3al H3MOXKHTh B HOBOH pepakuuu: «PeakuuoHHasd cMechb, CBexKe-
[OpPHIOTOBJIEHHAS:

50 cM3 pacTBOpa MOJMGAEHOBOKHMEJIOTO AMMOHHS pa36aB/sioT BOJOH o 150 cm?,
pobasasior 50 cM3 pacTBOpa CepHOKHC/IOTO THADA3WHa H  AOJHBAOT  Bojo# 1o
500 cm3».

ITyukr 2.3.1. Ilecroii a63an. 3aMeHHTb cjoBa: «ao6aBasgT 4 cM® THAPAZHH-MO-
JubpatHoro pacrsopa, pasbasasiior no 35—40 cm3 Bomod» Ha «poGaBasior 35 cm?
PeaxklUuoOHHOH CMecH»;

ceabMoil  a63an. 3aMeHHTb CJOBO: «BOAOIl» Ha «PEAKLHOHHOH CMEChIO». .

Iyuxr 2.4.2. Tabauma 2. Tpada «D, %>». 3amenuts 3Hauenus: 0,002 wa 0,001;
0,004 "a 0,002; 0,01 na 0,006; 0,02 na 0,01; 0,02 na 0,01; 0,05 na 0,03.

CraHgapT JONOJHHTH pasjenoM — 4:

«4. AToMHO-a6cOpOMOHHBIR MeTOA onpeAedeHHs MbIbAKa '

4]1. CymHOCTD MeTOARa

Meroa ocuoBaH Ha pacTBopeHHH NPOOH B KHCJAOTAX, BHAEJNCHHH MBIUbAKZ CO-
OCaXKIAECHHEM € THADOKCHAOM Kese3a, pAcTBOPEHHH OcCajka B COJNSHOR KHCAOTE H
H3MepeHHH aTOMHO# a6copOUMH MHIUbSKA B IJaMeHH ALEeTHJEH-BO3AYX HJH auerH-
JIeH-3aKHCb a30Ta NpH AJuHe Boausl 193,7 HM.

42. Annmapartypa, pPeakKTHBH H PacCTBODH

ATOMHO-a6cOPOLUHOHHEIA CIEKTPOMETP ¢ HCTOYHHKOM H3JYUYEHHS AJS MbIUIbAKA.

Kucnora asotrnasi no F'OCT 4461—77 u pasbapaennas 1:1.

Kucsora coasuas no FOCT 3118—77 u pasbasaennas 1:1 u 1:5.

CMech KHCJOT: CMeWIHBAIOT OAHH 00beM a30THOH KHMCJAOTH ¢ TpeMs obbpeMaMn
COJITHOH KHCJOTHL,

Kucsora ¢ropucrosogopogras no [OCT 1048478,

Kucaora cepnan no TOCT 4204—77, pa3basseHHas 1:1.

Ammuax soauséi mo T'OCT 3760—79 u pasGasJennniir 1:99.

Bonopoaa nepokcun no FOCT 10929—76.

Harpus ruapoxcus no I'OCT 4328—77, pactBop 80 r/am®, CBeKenpHTOTOBJEH-
HBIH,

JKeJe30, BOCCTAHOBJIEHHOE BOZOPOAOM.

JKeneao xaopug, pacteop: 0,75 © xesesa pacTBopsiotT B 20 cm® coasHoH  Kuc-
JoThl ¢ po0aB/jeHHeM pactBopa TepeKucH BOJOPOAA, PAacTBOD MEPEHOCAT B MepHYIO
K046y BMecTHMOCTBIO 250 ¢M? H J0JHBAIOT BOAOH A0 METKH.

1 cm3 pactBopa cogepxut 0,003 r xkenesa.

MBIIbAKA OKCHA.

Crangaprusiil pactBop Mblubsika: 1,3200 r okcHaa MbllbfiKa pAacTBOPAIOT B
20 cM® pacTBopa TuApPOKCHAa Hatpusi, AoOaBjasior 10 cm?® Boawe, 10 cM3 pacrsopa
coastrofl KHealotel (1:5), mepeHocsT B MepHVio Xoaby BMmecTHMocThio 1 aM® M 10JH-
BAIOT BOAOH 10 METKH.

1 cm3 pacreopa cogepxkut 0,001 r Mblubaka.

43. MposBexneume aHa.Jau3a

4.3.1. [2a cnaasos, cofepucawux kpemuuii He Go.aee 0.05 %

(IIpodoaxenue ¢m. c. 66)
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({Ipodonmenue USHMEHEHUR K T'OCT 15027.8—77%.

Hapecky cnziaBa Maccoit 5 r nomemaor B crakaH BMecTHMOCTbI0 400 cMm® w
PacTBOpSIOT Npu HarpeBaHHH B 40 cM¥ cmecm Kueaor. Pactsop pasGasasior BOROW
10 ofweMa 200 cm?®, noGasasior 10 cM3-pacreopa XJOpusia XKeJe3a, HAarpeBawT ngo
70 °C, OCTOpPOXKHO HeHTDPAJIH3YIOT aMMHAKOM A0 00pa3oBaHHsl PACTBOPHMOTO aMMH- -
auHOr0 KOMIIEKCAa MelH H A06aBJAT elle 5 cM? B H3OHTOK. PacrBop KUNATAT H
OCTaBJAIOT B TEMJIOM Mecre Ha 30 MHH, 3aTeM (UABTPYIOT uepe3 GHJILTP cpepHeir
nzoTHOCTH. OcalloK Ha QMIBTPe NPOMBIBAIOT TPH Pa3a TOPAUHM PacTBOpOM aMMHaKa
(1:99), satem pBa pasa ropsiueii Bopoll. Ocanok pacrBopsitor B 10 cM3 ropsivero
pacTBopa cosisiHOR KHCAOTH (1:1), co6Hpas pacTBop B crakaH, B KOTOPOM NPOBOAHU-
JI0Ch OCaXJeHHe. PacTBOD mepeHoCAT B MepHYIO KoJa6y BMeCTHMOCTBIO 25 ¢M3 M 10-
JHBAIOT BOAOH 10 MeTKH. OHOBPEMEHHO NPOBOAAT KOHTPOJIbHBIH ONHIT.

B 3aBHCHMOCTH OT MaccOBOH ROMM MHIIBLSKA OTOGMPAIOT aJHKBOTHYIO YacTb pa-
CTBOpa H HNOMEIAIOT B MePHYI0 KoAGy (cM. Tabs1. 3), AOMMBAIOT 10 METKH PACTBOPOM
consinoft kucnorsr (1:5).

TaG6auna &

) O0beM aTukBOTHOI yacT BumccTuMocTh Mepaoll Kon-
Maccosast gouist MplubAKa, % pacTBOpa, cM? b1, cM?
Or 0,006 mo 005 Becb pacrBop —
Ce. 0,05 » 0,25 5 25
» 0,25 » 04 - 5 50

Hsmepsior atomByio abcopbuuio MHINBAKAZ B MJAaMeHH aleTHIEH-BO3AYX HJIEF
auelrunen sakucs asora IpY AJnHe BOJHB 193,7 HM mapa/ie/ibHO ¢ TPafiyHPOBOUHHIMY
pacTBOpaMH.

4.3.2. [as cnragos, codepwauiux kpemuud caviwe 0,05 %

Hagecky nmpo6e Maccot 5 r moMewaior B IUVIaTHHOBYIO YalKy H PacTBOPSIOT NpH
HarpeBaHuH B 30 cM3 pacTBopa a30THOH KHCJAOTHI (1:1) u 5 cM® ¢ropucroBogopoa-
HOM KHCJOTH. 3aTeM JoGaBisior 10 em® cepHON KHCJOTH (1:1) u ymapuBawotr 10 no-
ABJCHKS 0eJOro ApiMa CepHOM KHCJAOTH. YamKy oxnaxpaoT, no6aBasior 50 cM® Bo-
ABl M HATDEBAIOT KO pacTBOpPeHHs coJjiefl. PacTBOp mepeHOCST B CTAKaH BMeCTHMOCTBIG
400 cM®, noGaBasor 10 cM® pacTBopa XJIOpHAA Kese3a W jajee NOCTYHAOT, Kak
yKasaHo B n. 4.3.1.

4.3.3. [Toctpoenue epadyuposounoeo zpapuxa

B mecTh H3 ceMu MepHHX KOG BMECTHMOCTBIO 1O 100 cm® momemator 0,5; 1,0;
2,5, 5,0; 7,5 u 10,0 cm3 crangapTHOro pacrBopa MHILIbSKA, 49TO cooTBercTBYeT 0,5
10; 2,5; 5,0, 7,5 1 10,0 Mr MBUIBAKA, ZOJAHBAOT 10 METKH PacTBOPOM COJSTHOH KHCAO-
T (1:5). HaMepsior atomuyio a6copbumio MHWbSKA, KakK ykasauo B m 4.3.1. I
TONYYEHHBIM JAHHBIM CTPOAT TPALYHPOBOUHKI rpaduK.

44 Ob6pabGoTKa pe3syabTaTos

4.4.1. MaccoByio p0m0 MuIIbAKA (X,) B NPOUEHTaX BHYHC/IAIOT 1Mo (opMyJe

(ci—c3)- K-V
Xp= ——>—— .100,
raie ¢, — KOHUEHTpAHs1 MHIUbSIKA B aAHaJHU3HPYEMOM pacrBope cCmnJjasa, Haﬁﬂeﬂﬂaﬂ,

N0 rPaAYHPOBOYHOMY IpaduKy, rfcm3;

€2 — KOHUEHTDAUHS MbIUILAKA B PaCTBOPe KOHTPOJILHOTO OMBITA, HAHJEHHAS MG
TPaIYHPOBOYHOMY rpaduky, r/cm?,

K — xosdpoduunent pazGapiaenns:

V — ofneM pacrBopa npobur, eM3;

m — Macca HaBeCKH NpoSH, T.
4.4.2. A6comoTHBle PAaCX0KaeHHS PE€3YJIbTATOB  MapajfejbHbIX  ONpeaeJeHHT
(d — nokasatenb CXOAMMOCTH) He AOJIKHbI NpeBHILATh  AOMYyCKAaeMBIX 3HAYCHHH,

HPHBEJEHHBIX B Ta6. 2.
(Ipodoascerue cm. c. 67%
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(ITpodoascenue usmenenun & F'OCT 15027.8—77)

4.4.3. AGcomoTHBe PACXOXAEHHs Pe3yJbTaTOB aHAa/H3a, MOJY4YeHHEX B ABYX pas-
. JMUHHX J1a60paTOPHAX, HIH ABYX Pe3yJbTATOB aHaJM3a, MOJYYeHHHX B OfHOH Jabo-
PATOPHH, HO NIPH pPa3JHYHBIX ycaoBusx (D — mokasaTeslb BOCIPOHSBOJAMMOCTH), He
JLOJIKHBI IIPeBHIIUATh 3HAYEHU, NpUBeeHHNX B Tabu. 2.

4.4.4, KOHTPOA®L TOYHOCTU PE3YAbTATO8 QHAAU3A

(I podosxenue cu. c. 68)



(Ilpodorscenue usmenenus x FOCT 15027.8—77)

Kontpoas TouHocts pesysbratos anammusa TMPOBOAAT IO rOCYZAapCTBEHHHMM CTaR-
A2pTHEIM 00pasuaM Ges0JOBSHHHX GDOH3, aTTeCTOBAHHBIX B YCTaHOBJIEHHOM MNOPSA-
KE, MM METOLOM A00aBOK HJH CONOCTAaBJEHHEM DPe3yJbTaTos, IOJIy4eHHBIX hoTOMeT-
PHYECKHMH MeToxaMH, B cooTBercTBuu ¢ TOCT 25086—87>».

(IYC Ne 3 1991 r)



