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M E XKT OCYITIAPCTIBEHHGB A CTAHIATPT
BPOH3bI BE3OJIOBAHHDBIE
IocCt
MeTtoabl onpeaeseHns MbIIIbIKA 15027.8—77

Non-tin bronze.
Methods for the determination of arsenic

OKCTY 1709

NlaTa BBenenus 01.01.79

HacTosgmmii ctannapT ycTaHaBIUBAeT (POTOMETPHUIYCCKNIN METOO OMPEAC/ICHUS MBIIbIKA C IIpeaBa-
PUTCIBHOM OTTOHKOM €T0, 3KCTPAKIIMOHHO-POTOMETPHUICCKIIM METO, ONPEACICHMS MbBIIIbsKa (IIpH Mac-
coBoll agoje Mblbgka oT 0,001% no 0,4%) 1 a30THO-aOCOPOLIMOHHBIA METOJ OIIPCSAC/ICHUSI MbIIIbSKA

(ripu MaccoBol gose MblbsKa oT 0,005% no 0,4%) B 6e3onoBsiHHbIX OpoH3ax 1o 'OCT 18175, T'OCT 614
n 1'OCT 493.

(U3menennasn pesakousa, U3m. Ne 2, 3).
1. OBIIIUE TPEBOBAHUA

1.1. Oomme TpedoBanus K MetonaM aHaianza — 1o ['OCT 25086 ¢ monomaenmneMm no paza. 1 TOCT
15027.1.

(U3menennasa pegakuusa, Usm. Ne 2).

2. POTOMETPUYECKUU METO/1 C TIPEABAPUTEJIBHOU OTTOHKOU MBIIIbSAKA

2.1. CymnocTs MeToaa
MeTton ocHOBaH Ha BbIICJICHUH MBIIIbSIKA aMMHUAKOM Ha KeJIe3HOM KOJUIEKTOpe, TUCTUUISIIINUT XJ10-

PUCTOTO MBIIBAKA U IMOCICAYIOLIEM (POTOMETPUUYCCKOM OIIPCACICHUU MBILIbIKA B BUAC MBILILAKOBO-MO-
JTUOJICHOBON CUHU IIpU AIWHE BOaHBI 750 mam 660 HM.

(U3menennas pegakuusa, Usm. Ne 1).

2.2. Ammapartypa, peaKTHUBbl 1 PACTBOPbI

D oTORACKTPOKOIOPUMETP WIH CIICKTPOo(POTOMETP.

[Ipuoop ang puctTwrisainy Mbiibska mo 1OCT 14204.

Kucnora coisgHag o 1'OCT 3118 u pazbasieHHas 1:3.

Kucaora azotHadg o 1 OCT 4461 n paszoasnennaga 1:1.

Kucnora cepuas o 'OCT 4204, pas6asnennas 1:1, 1:5 u pacrsop 3 Moab/mMm>.

Kucnora dpropucropogopoanas mo 1'OCT 10484.

[Iepexucs (miepokcun) somopoaa o 'OCT 10929, 30%-ublil pacTBOp.

[iopasun ceprokucabiii mo ['OCT 5841 u pactsop 1 r/mMm°.

Kamnii opomuctsiii o I OCT 4160.

AMMOHUN MonanoaeHoBoKUCIBIN 110 ['OCT 3765, mepeKpucTa/mITM30BaHHBIN U3 3TUJIOBOTO CIIHUPTA,
pactsop 10 r/oMm° B pacTBOope 3 MOIB/IM? CEpHOI KUCIIOTHL.

[TepeKpUCTaIIN3ALMIO TTPOU3BOAAIT cieayiomM oopasom: 70 T conn pactBopdioT B 400 cM’ ropaueii

BOABI U ABAXABI (PUALTPYIOT Yepes TUIOTHEIN GuasTp. K pactsopy nodasngior 250 cM? 3TUJIOBOTO CIUPTA U
IIOCJIC OTCTAUBAHUS B TeUCHHUE | 4 BBIACIUBIINECS KPUCTA/UIBI OTCACHIBAIOT HA BOPOHKE broxHepa, IIpoOMBbI-

BAIOT IIOJIYVHYCHHDBIC KPHUCTAJ/JIbl, CHOBA PACTBOPAHIOT B 400 CZM3 BOAbl U INIOBTOPAHIOT IICPCKPHUCTAVIN3ALNUIO.

HN3nanue opunuaisHoe Ilepeneyarka BoCHupenmeHa
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[Tocisie BTOporo orcachlBaHUS KPUCTALIBI IPOMBIBAIOT HECKOJBKO Pa3 CMECBIO CIIMpTa ¢ BOAoU (J:8) U
BLEICYIIIMBAIOT HA BO3IAYXE.

PeakiimoHHad cMechb, CBEXKCIIPUTOTOBICHHAM:

50 cMm® pacTBOpa MOJINOICHOBOKHUCIOTO aMMOHUS Pa30asidior Bonol 1o 150 cm?, mobasigior 50 cMm?
PACTBOPA CEPHOKUCIIOTO THUAPA3UHA U JOJIUBAIOT Boxoli no 500 cm’.

Harpus ruopooxiich (ruopokeuzn) mo I'OCT 4328, pactsop 100 r/om°.

AHTHUIPUI MBIIITbAKOBUCTBIN.

Oenondranend, pactsop 10 1/AM° B 3THIOBOM CIIAPTE.

Crupt >TUnoBBIA pekTU(dUKoBaAaHHBIN 110 [ OCT 18300 1 paszdbaBjeHHBIN J:8.

Cyxas cMechb CepHOKHUCJIOTO THUAPAa3uHA U OPOMUCTOIO Kajusd B cooTHoLIeHUH 1:1.

PacTBOpBI MBIIIIBSIKA.

PacTtBOop A; TOTOBMIT ciaeayiolliuM oopaszoM: 00,1320 T MBIIIBAKOBHUCTOTO AHTUAPHUIA PACTBOPIIOT IIPH
HarpeBaHuu B 10 cM’® pacTBOpa egKOro Harpa, MEPeBOOAT PACTBOP B MEPHVIO KOJIOY BMECTHMOCTBIO
500 cM?, HeUTpaTu3yIoT 1o (peHOADTATIENHY COMYHON KUCIOTON, pa3basieHHoN 1:3, 1oMUBAIOT 1O METKU
BOJJOM U IEepeMEIINBAaIOT.

1 cm? pactBopa A comepxut 0,0002 © MbILLIBIKA.

PactBop Bb; roToBgT creayoimm oopazoM: 25 cM> pacTBOpa A TIEPEHOCAT B MEPHYIO KOJIOY BMECTH-
MocThIO 500 ¢M?, TONMUBAIOT O METKU BOAOW U TEPEMELLNBAIOT.

1 cm? pactBopa b comepskut 0,00001 T MBILIBSIKA.

Menps Mmapkun MO0 o I'OCT 859.

AvMmunak BogHbid 1o I'OCT 3760 u pazoasneHnbiin 1:20.

CMech KMCJIOT CBEXKCIIPUTOTOBJICHHAS; TOTOBST CACAYIOIINM 00pa3oM: TpHU 00ObeMa COISTHOU KUCIOTHI
CMCEIIUBAIOT ¢ OJHUM OOBEMOM A30THOM KUCJIOTHI.

Kene3o, BOCCTAHOBJICHHOE BOJOPOIOM.

Kerneso xjopHOe, pacTBOP; TOTOBAT claeayiolmM oopazoM: 0,75 r xenesza pactBopaioT B 20 cM® KOH-
LCHTPUPOBAHHOMU COJIIHOM KUCIOTHI ¢ JOOABKOU IIEpOKCHAA Boaopoda. PacTBop IEpEHOCIT B MCPHVIO
KOOy BMeCTUMOCTBIO 250 ¢cM?, JOMMBAIOT 4O METKU BOAOHW U TIEPEMELLIUBAIOT.

(U3menennasn pesakousa, U3m. Ne 1, 3).

2.3. IIpoBenenue ananusa

2.3.1. /[ ecex 6ponsz, kpome 6ponzet mapku bp KMy 3— 1

Hasecky 6poH3bl Maccol 0,2 T OMEIIAIOT B CTakKaH BMecTUMOCTBIO 600 cM® 1 pacTBOpLIOT 0€3
HarpeBaHud B 10 cM” cmecu kucaot. Pactsop pasz6asngior Bogoit 1o oobema 100 cm?, mpubasisaor 10 cm?
pacTBopa XJIOPHOTO Xkenes3a, HarpeBaloT 1o 70 °C U go0aBiagi0oT aMMHUAK O IIOJHOIO Iepexoda MEIU B
aMMHUAYHBIN KOoMIUIeKC. Yepes 30 MUH ocamgoK OTPUILTPOBLIBAIOT HA (PUALTP CPEAHEU IIJIOTHOCTHU U IIPO-
MbIBalOT HECKOJBLKO pa3 aMMHaKoM, pasdoaBiaeHHBIM 1:20, 3aTeMm Temon Boaou. OcamoK THAPOKCHIOB
PACTBOPAIOT B 25 ¢cM? CepHOM KUCIOTHI, pa3bapiicHHON 1:4, B cTaKaH, B KOTOPOM IMPOBOIMIOCH OCAXKIE-
HHE, U IIPOMBIBAIOT (PUALTP d—7 pa3 ropsuci BOAOMH.

PacTBOp ymmapusaroT o 0e10ro AbIMa CEpHOM KHMCIOThI, OXJIAXKIal0T, OMNOJIACKUBAKT CTCHKH CTaKaHa
BOJOM U CHOBA TIOBTOPSAIOT VIIApHUBAHUC OO OCIOro AbIMA.

OcTaToK OoXJ1aXIalT, OOMBIBAIOT CTCHKM CTAKaHAa BOJOM M PacTBOPSIOT OCTATOK B HEOOIBIIIOM O0OBHE-
Me BoObl (0koio 20 ¢M’), pacTBOp MEPEBOMAT B NUCTWILILHNOHHYIO KOJOy mpHuoopa, comepxXauyo 1 T
CYXOU CMECH TUApa3rHa ¢ OpOMUCTBIM KAJIUEM, U COCIUHSIIOT KOJOY C XOJOAUIbHUKOM.

[TpunuBaoT B Kooy 50 ¢cM’ KOHLEHTPUPOBAHHON COJSHOW KHUCIOTHI U OTTOHSIOT MBILIBAK B BUIE
TpUXJIOpUAa, OTTOHMIA 2/3 mepBOHAYAJILHOIO OObeMa, IIPpHU PaBHOMEPHOM KHWUIICHHWM (/s PAaBHOMEPHOTIO
KHIICHHS B KOJIOY MOMEIIAIOT CTEKIISIHHBIC Oychl). AMCTUIAT cOOMpaloT B KOJOY-IIPUEMHHUK BMECTHMOC -
TBI0 250 cM?, comepxaliyio 25—30 cm? Boanl. Bo n3bexaHne 4aCTHYHOTO YISTYYHBAHUSA MBIIITBSIKA TIPHUCO-
eNUHIIOT KOHTPONLHBIN pueMHUK ¢ 10—15 cm’ Boasl. B 06e kos10b1 106aBAMIOT 110 1—2 KATUIN NEpOKCHUAA
Bogopona. JUCTUANAT U KUIKOCTh KOHTPOJIBLHOTO MPUEMHUKA OOBEANHIIOT, IPWINBAIOT 10 ¢cM® KOHILIEHT-
PUPOBAHHOMN a30THOU KHMCJIOTBI U BLIIAPHUBAIOT PacTBOP JOCyXa, HE AOIyCcKasd HATrpeBaHUS OCTATKA BBIIIC
130 °C. CtakaH ¢ CyXHUM OCTATKOM BBIICPKHMBAIOT B CYIIWIbHOM 1Kadgy B TeueHue 1 4 mpu 120—130 °C.
[locie oxmmaxkaeHU CyXoM OCTAaTOK cCMauyMuBaloT 1—2 KarisiMHu pacTBOpa TUAPOKCHUAA HATPUS, TIPUINBAIOT
20 cM? BOABI U KMOATAT 3—35 MuH. OXJIAXISHHDBINA PACTBOP HEUTPAJIN3YIOT CEPHOM KUCIOTOM, pa30aBiIcH -
HoM 1:5, mo mepexola KpacHOM OKPacKW MHAMKATOPHOMU OyMaru KOHIO B CHHIOK U NMPWIHUBAIOT elle 3—5
KATIEJIb PACTBOPA CEPHOM KHMCIOTHI. 3aTeM TIEPEBOIIT PACTBOP B MEPHVYIO Kooy BMecTUMOCThIO 100 cm?
(mpu MaccoBoOM noie MblbigKa 10 0,025% ucnoab3yioT BeCh pacTBOP).
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IrocTt 15027.8—77 C. 3

PaCTBOp B MepHOﬁ Konoe AJOJINBAKOT 1O MCTKH ﬂHCTHHHHpOBaHHOﬁ BOIOU U NCPCMCILLINBAIOT.

Taoawuiral

MaccoBag g0 MBIIIBbSIKa, % Q0BeM aJIMKBOTHOU YaCTH Macca HaBeCKH, COOTBETCTBYIOIIAM
pPacTBOpa, CM- B3ATOU AJIMKBOTHOW YaCTH, T
J1o 0,025 Bechk pacTtBOp 0,2
Cs. 0,025 » 0,05 20 0,04
> 005 » 0,20 10 0,02
> 0,20 » 0,40 5 0,01

AJIMKBOTHYIO 9acTb pacTBopa (TadJ. 1) mam Bech pacTBOP NOMEIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO
50 cM?, 1oGaBALIOT 35 cM’ PeakIIMOHHOI CMECH Y HATPEBAIOT HA BOASHOM 6aHe 10—15 MUH 11 pa3BUTUSA
OKPacCKH.

OKpalllcHHBIN pacTBOP OXJIAKIAIOT, AJOJIUBAIOT PCAKIIMOHHOM CMECBHIO 1O METKH, ICPEMEIIUBAIOT U
U3MEPSIOT €TO ONTHUYCSCKYIO IUIOTHOCTb Ha (POTORICKTPOKOJIOPUMETPE ¢ KPACHBIM CBESTOPUILTPOM IIPHU
annHe BoaHbI 600 mim 750 HM B K1oBeTe AJIMHOU 5 CM MJIM Ha ceKTpodoToMeTpe B KIOBeTe JJIMHOU 1 cM.
B KauecTBe pacTBOpa CpaBHCHUY IIPUMCHSIOT PAaCTBOP KOHTPOJIBLHOTO OIIBITA.

ConepKaHUe MBILIILSIKA HAXOASIT MO TPaayHPOBOYHOMY TpapUKy.

(U3menennaa pesakousa, U3m. Ne 1, 3).

2.3.2. s 6ponsz mapox bp KMy 3— 1

Hasecky Maccoli 1 T mOMelamoT B THIATUHOBYIO YallKy, TPHInBaoT 20 ¢M? a30THOM KHUCIOTBI, Pas-
casineHHoll 1:1, 2 cM® HTOPUCTOBOIOPOIHON KUCAOTHEI U HATPEBAIOT AO PACTBOPEHUS HABECKU. PacTBop
BEIMIAPUBAIOT MOYTH JOCYXA. 3aTeM MPpWInBaIoT 10 cM? cepHOIl KUCIOTHI, pasdasiceHHol 1:1, u ymapusaiT
10 TYCTOTO OEJIOTO ABIMA CEPHON KUCIOThI. OCTATOK OXJIAXAAIOT, PACTBOPIIOT B 50 ¢M” BOABI U HEOOIBIIIOM
KOJTUYECTBE CONSHOW KUCIIOTEI, Pa30aBiieHHON 1:2, pacTBOp MEPEHOCIT B CTaKaH BMecTUMOCTBIO 600 cM? 1
IIPOAOJIKAIOT aHaJIN3, KaK yKa3aHo B 1I. 2.3.1.

(U3menennasa peaakuusa, U3m. Ne 1).

2.3.3. llocmpoenue epadyuposounoeo epaghuxa

B crakansr BMectuMocTEIO 110 100 cM? moMermaror 1o 0,2 T Meau, HATWBAIOT CTAHAAPTHBIN pacTBOp b
B kommmuectse 0; 1,0; 2,0; 3,0;: 4,0 u 5,0 cm’, mpusuBaror no 10 cM? a30THOM KUCIIOTEI, pa3oasieHHon 1:1,
1 pacTBOPSIOT TIpu HarpeBanun. [locie pacTtBopeHms nmpoonl BBoaAT o 10 cM? cepHOM KMCIOTHI, pa3oas-
JeHHoU 1:1, ¥ HaMMBaIOT O BBIACJICHHUS OSIOro JbIMa CEpPHOU KUCIIOTHIL. /lanee aHaIW3 BeayT, KaK yKa3aHo

B1I. 2.3.1.

IlpumMe gaaue. llpy nocrpoeHun rpagyupoBOYHOrO rpadprka aHaaimn3 OpoHs3sl Mapku bpKMir 3—I1,
VKa3aHHBIA B II. 2.3.2, IIPOBOJIAT B ILIATMHOBBIX YalllkaX M BBOIAIT 110 1 I MeJIn.

PacTBOpoM cpaBHEHHUS CIYKUT pacTBOpP, HE coacpKallluid MalllbsaKa.

2.4. O0padoTKa pe3ybTaTOB
2.4.1. MaccoBy10 JOJI0 MBIIILSIKA (X ) B IIPOLEHTAX BBIYUCISIOT IO (hopMyJIe

m-100
X = ————,
M
e M — Macca MbIIbiIKa, HAaUACHHAY 110 I'PaayupPOBOYHOMY IpadpuKy, I;

M, — Macca HaBECKH, COOTBETCTBYIOLIASA AJIMKBOTHOM YaCcTHU pacTBOpa, T.
2.4.2. AGCOTIOTHBIC pacXOXICHUS PE3yAbTaTOB NapaJUICAbHBIX OIIpeAcAcHUN (d — TIoKa3aTeb CXOOH-
MOCTH) HE DOJDKHBI MIPEBBIIIATh JOITYCKACMBIX 3HAYCHWH, IIPUBCACHHBIX B Ta0I. 2.

Taodoaxwumira 2

MaccosBaygd noid MaccoBagd noid
MBINIBIKA, % d, 7 D, 7 MBIIIIBIKA, % d, 7 D, 7
JTo 0,005 0,001 0,001 Cs. 0,02 10 0,05 0,007 0,01
Cs. 0,005 » 0,01 0,0015 0,002 > 0,05 » 0,15 0,01 0,01
> 0,01 » 0,02 0,004 0,006 > 0,15 » 0,40 0,02 0,03

(U3menennan peaaknua, Usm. Ne 2, 3).
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C.41T0CT 15027.8—77

2.4.3. ABCOJIIOTHBIC PacXOKACHUS Pe3yIbTaTOB aHAJIN3a, MOJYYSHHBIX B ABYX Pa3/IMYHBIX JIA0OpaTo-
PUIX, WIN ABYX PE3yJIbTATOB aHAJIU3a, HMOJYYCHHBIX B OMHOU JIabopaTOpUH, HO IIPU Pa3IMYHBIX YCIOBUSIX
(D — moxkazaTreiib BOCIIPOU3BOAMMOCTH ), HE JOJLKHBI IIPCBHINIATh 3HAYCHUI, IPUBSACHHEBIX B Ta0J. 2.

2.4.4. Konmpoae mounocmiu pe3yiomamos anaiusd

KoHTpoJIb TOYHOCTHU Ppe3yJIbTAaTOB aHAIM3a IIPOBOIST METOAOM A00ABOK MAMU 1O | ocymapcTBEHHBIM

CTAaHOAPTHBIM oOpa3naM Oe30J0BIHHBIX OpPOH3, aTTECTOBAHHBIM B YCTAHOBJICHHOM MHOPSAKE B COOTBET-
ctBUHU ¢ TOCT 25086.

2.4.3, 2.4.4. (BBenennl gonoanurenbao, U3m. Ne 2).

3. DKCTPAKLIMOHHO-®OTOMETPUYECKUNA METOJ ONPEAEJEHUS MbIIIbSKA

3.1. Cymnocts MeToaa

MeToa OoCHOBAH Ha OOpa30BaHUM KEITOTO MBIIBIKOBO-MOJHUOICHOBOTO KOMIIJIEKCA C MOCJICAVIO-
1M BOCCTAHOBJICHUEM €TO CEPHOKMCABIM THAPAZUHOM B CJIA00OKUCIIOM PACTBOPE 1O MBIIBAKOBO-MOJIHO-
JTCHOBOM CUHU YU M3MCPCHUHU ONTUYCCKOU IIOTHOCTH OKPALLICHHOTO pacTBOpA.

MBIIBIK OT OCHOBHBIX KOMIIOHCHTOB CILIABOB IIPESABAPUTEILHO OTACIISIOT COOCAXKICHUEM C TUAPO-
KCUOOM KeJie3a U MOCJCAYIOIIe SKCTpakKien B BUAe moanaa Mbimbgka (111) deTeIpexxiiopucThIM yIJie-
POOOM M PEIKCTPAKIIMECH €TI0 BOIOM.

3.2 Annapartypa, peakTHUBbl U PACTBOPbI

YcTtaHoBKaA 14 3JICKTPOAN3a ¢ INIATUHOBLIMHA 3JcKTpogaMu 110 ['OCT 6563.

(DOTOIJICKTPOKOAOPUMETP WIH CICKTPOPOTOMETP.

Kucaora azornadg no 1 OCT 4461 u paszoasnennag 1:1.

Kucnora cepras o 'OCT 4204, paszoasiaeHHas 1:1, 1:4 u 6 Monab/oM® pacTBop.

Kucnora ¢dpropucrosogopoaHas mo 1'OCT 10484.

Kucnora coisgHasg o 1 OCT 3118 u pazbasineHHas 1:3.

Avmunak BogHbid 1o I'OCT 3760 u pazoasneHnbiin 1:50.

Harpusa rugpookucs (ruapokenn) o I'OCT 4328, pactsop 100 r/mm?’.

AMMoHNH MomnoaeHoBoKUCIbIN 1o ['OCT 3765, nmepekpucTaLIM30BAaHHBIN U3 CIIMPTOBOIO PACTBO-
pa, pactBop 10 r/oM’ B pacTBOpe 6 MOJIL/IM> CEpPHOM KHUCIOTHI (ITEPEKPUCTAUTA3ALINIO MOITNOIECHOBOKIIC-
JJOTO aMMOHHMS CM. B II. 2.2).

Kamit tionucterii o TOCT 4232, pactsop 0,12 MoiIb/IM° B KOHLIEHTPUPOBAHHON COJISTHOM KUCIIOTE;

TOTOBYT CJEAYVIOLIUM oOpaszoM: 10 T MogucToro Kanus pactBopdioT B 500 cM® KOHLEHTPUPOBAHHOM COJIY -
HOM KHUCA0ThI. PacTBOp TOTOBYIT B ICHb IPUMCHCHUS.

['mopasun cepuokucnbiii o F'OCT 5841, pactsop 1,5 r/om>.

['Mapa3suH-MoINOIATHEIN PACTBOP; TOTOBIT CAEAVIOIINM o6pa3oM: K 50 cM? pacTBOpa MOINOIEHOBO-
KUCIOTO AaMMOHUA TIPUOABJIAIOT 5 CM> CEpHOKUCIIOTO TUAPA3rHA U paszdasndioT Boxoi 1o 100 cm?’. [Tpume-
HAIOT CBEKCIIPUTOTOBICHHBIN PAacTBOP.

Ksaciipl xenezoamMmoHuitHbIe o TY 6—09—5359, pactBop 100 1/0M°; TOTOBSIT CIIEAVIOLINM O0Opa-
3o0M: 10 T KBacLOB pacTBOPLIOT Py HarpeBaHuu B 70 ¢cM® BOABI U 5 ¢cM’ KOHLEHTPUPOBAHHON A30THOM
KUCJIOTEI, pacTBOp MUWIBTPYIOT U pa3dasiaior Bogol 1o 100 cm?.

Kamiit Mapranmosokucabiii mo I'OCT 20490, pactsop 1 r/om°.

Yeteipexxmopuctsinl yriiepod mo 1OCT 20288.

OecHondranend, pacrsop 10 r/oM° B 3THIOBOM cHUpTE.

Crupt >TUnoBBIN peKTUdPpUKOBaAaHHBIN 110 [ OCT 18300.

Menps mapku MO0 o I'OCT 859.

CTaHgapTHBIC PACTBOPHI MBIIIIBSIKA (IPUTOTOBJICHHUE CM. B II. 2.2).

3.3. IIpoBenenue anaausa

3.3.1. /lua ecex 6pons, kpome d6ponset mapox bp KMy 3—1 u bp(C30

Hasecky 6poH3bl Maccoi (.2 T mMOMewamT B CTAKAH BMECTUMOCTHIO 250 cMm?, mobasugior 1 oM’
pacTBOpa KeJIe30aMMOHMHNHBIX KBAcHOB (€CIM KeJae30 He SBISICTCS OOHHUM M3 KOMIIOHCHTOB OPOH3bI),
10 cM’ a30THOM KHCJIOTHI, pa3dasieHHON 1:1, HAKPBIBAIOT CTAKAH YACOBBLIM CTEKJIOM U PACTBOPHIOT TIPU
HarpeBaHuX. PacTBop oxi1azkaaioT, oOMBIBAIOT 4aCOBOE CTCKJIO M CTCHKM CTakKaHa BOAOM M pa30aBIISIOT
BoAoM 10 oobeMa 150 cm’. K monyyeHHOMY pacTBOPY AOOABILIOT PACTBOP AMMHAKA 1O OOPA3OBaHUY TEM-
HO-CMHET0 aMMHUAYHOTO KOMIIJIEKCa MSIN M BBIICPKUBAIOT pacTBop B TedeHUe 30 muH ripu S0—60 °C oia
KoaryJslMy ocajka ruapokcuaa xkenesa. Ocanok oThpUIbTPOBLIBAOT HA PHILTP CpeAHEW MJIOTHOCTH U
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I'oCT 15027.8—77 C. 5

IIPOMBIBAIOT 6—8 pa3 pacTBOPOM aMMHMakKa, pasdaBiaceHHBIM 1:50. Ocagok Ha GHUABTPEe PACTBOPSIOT B
20—25 cM’ TopgYein cepHOM KUCIOTHI, pa3baBieHHON 1:4, B cTAaKaH, B KOTOPOM TIPOBOAWIOCH OCAXKICHUE,
U IIPOMBIBAIOT PUALTP J—7 pa3 ropsauycii BOAOMH.

PacTBop BhIIApHBAIOT OO MOMBICHHUSI OCJIOro AbIMA CEpPHOM KUMCIOTBHI, OOMBIBAIOT CTCHKH CTaKaHAa
BOJJOM, CHOBaA INOBTOPSIOT BbIIIApUBAHUEC OO MOSBICHHUS OCIOIo JbIMa CEPHOU KHWCIOTBI, OIOJIACKUBAIOT
cTeHKHU ctakaHa 5—10 cM’ Boabl, noGasiadioT B ctakaH 0,2—0,3 T CepHOKUCIIOrO TUAPA3ZUHA U HATPEBAIOT
5—10 MuH. PacTBOpBI OXJ1aXKIAaI0T.

[Ipu MaccoBoil foJie MbIIbsIKA B OpoH3e a0 0,025% nnsg aHanmza UCIIONb3YIOT BeCh pacTBOP, IIPHU
MaccOBOM nose MbIlbika oT 0,025% 1 BbIlle pacTBOP MEPEHOCIT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 cM>,
NOMUBAIOT O METKH BOIOH, MEepEeMELINBAIOT M IS aHAJIW3a OTOMPAIOT AJIMKBOTHVIO YacTh 5 cMm® (Ipu
MaccoBoil mone MbIbsgka ot 0,025% no 0,1%), 2,5 em® (o1 0,1% mo 0,2%) n 1 e’ (o1 0,2% 1o 0,4%).

Bech pacTBOp WM aJIMKBOTHVIO YacTh TIOMEILAIOT B JSTUTEILHYIO BOPOHKY BMECTUMOCTLIO 250 cM?,
CTEHKM CTAKaHA OMOJACKUBAIOT 5 ¢M° BOABI. ECIIM UCTIONB3VIOT HE BECh PACTBOP, 4 ATMKBOTHVYIO YACTh, TO
no6asagior 20 cM? cepHOM KUcaoThl, pazdasieHHoi 1:4. [Tpubasngor 60 cM® pacTBopa MOAUCTOTO KAJTH,
30 cM® 4eTBIPEXXIIOPUCTOTO YIVIEPOAA U SKCTPATUPYIOT MEBIIIBIK B TeyeHue 2 MuH. OpraHudecKuil ciaoi
CIUBAIOT B APYIVIO AEIUTEIBHYIO BOPOHKY BMecTUMOCTBEIO 100—150 cMm’, a B miepByio nobasnsgior 15 cm?
YSTBIPEXXIIOPUCTOTO VIJICpPOda M IOBTOPSIIOT AKCTPAKIIMIO €llle pa3. DKCTPAKThI IPOMBIBAIOT B TCUCHUC
2 MuH ¢ 20 cM® pacTBOpa, KOTOPBIN TIOAYYAIOT CMEIIMBAHUEM TPEX YACTEeN pacTBOpPa MOLUCTOTO KATUS U
OMHOM YacTU BoAbI. 11pOMBITBHIN OpraHUYeCKUH CJI0U CJIUBAIOT B TPETHIO ACSIUTEILHYIO BOPOHKY BMECTUMO-
ctbio 100—150 cm?, mpunmmBaoT 15 ¢M® BOOBI U MTPOBOAYT PEIKCTPAKIIMIO MBILILIKA BCTPIXUBAHUEM B
TeueHUe 2 MHUH. OpTraHUYECKUN CJIOM CAMBAIOT B YSTBEPTYIO ACIHUTEIIbHYIO BOPOHKY BMECTUMOCTBLIO 100—
150 cM? ¥ MOBTOPLIOT PEIKCTPAKLIUIO B TEX XKe YCIOBUAX. BOIHbBIE CII0M CIAUBAIOT B MEPHYIO KOJIOY BMECTH-
MOCTBIO 50 cM?, OGABIAIOT MO KATUIAM PACTBOP MAPTAHLIOBOKUCIOIO KAJIUS 0 PO30BOM OKPACKHU, KOTO-
PYIO 3aTe€M YCTPAHSIIOT, JO0ABIIA 110 KAILUISIM PAaCTBOP CEPHOKUCIIOTO TUAPa3uHa. K MoJIydeHHOMY pacTBOPY
NOBABISIOT 4 CM> CBEXEIIPUTOTOBIECHHOTO THUIPA3ZUH-MOMIUOIATHOTO PACTBOPA U KOJOY ¢ pPeaKLIMOHHOM
CMECBIO MOMEILNAIOT B KUIIMLIYIO BOASHYIO 0aHIO. Yepe3 10—15 MHUH pacTBOp OXJIazKAalOT, AOJIHUBAIOT OO
METKHW BOJOM, HEPEMEIINBAIOT U U3MEPSIOT ONITUYCCKYIO IIJIOTHOCTD Ha (POTORNCKTPOKOIOPUMETPE C Kpac-
HBIM cBeTo(puUabTpoM (A = 656—700 HM) B KIOBEeTE¢ AJIMHOM 5 CM WIHM Ha CHOCKTPOPOTOMETPE B KIOBETE
aarHou 1 cM npu aauHe BoOJIHBL 340 HM. PacTBOpoM cpaBHEHUS CIVKUT PAaCcTBOP KOHTPOJIBLHOIO OIIBITA,
MIPOBCACHHBIN Yepe3 BCe CTAANU aHaIM3a.

(U3menennasa pegakuusa, Usm. Ne 2).

3.3.2. s 6ponszet mapku bp KMy 3— 1

Hasecky 6poH3bl Maccoil | I MOMEIIAOT B IIATHHOBYIO YalllKy W pacTBOPLIOT B 10 cM® a30THOII
KWUCJIOTEI, pastasiaeHHOU 1:1, 1 2 cM’ (pTOpUCTOBOOOPONHOI KUCIOTEI. [locne pacTBOpeHUs NPUWINBAIOT
10 cM? cepHOM KUCAOTHI, pa3basieHHOM 1:1, U BEINApUBAIOT 4O BbIACAECHUS 6EJI0T0 AbIMA CEPHON KUCIOTHI.
[locne oxitazkaecHHUs pacTBOPSIOT COJIM B HEOOJBIIOM KOJHUYESCTBE BOABLI U PAaCTBOP IICPCHOCHAT B CTAaKaH
BMecTUMOCTBIO 250 cM’. JloBasnaioT 1 cM? pacTBoOpa XKeJe30aMMOHUNHBIX KBACLIOB, Pa30aBIsIOT BOOOM A0
150 cM® ¥ TIPOIOIIKAIOT AHAJIN3, KAK VKA3aHO B 11. 3.3.1, McTionb3ys A1 aHAIU3a BeCh PACTBOP.

3.3.3. Jaa 6ponszer mapxu bp C-30

Hasecky 6pon3sl maccoit 0.5 r pactBopaioT B 15 cM® a30THON KUCHOTHI, pasdasieHHoil 1:1, npwu
HATPEBAHUM B CTaKaHe BMecTUMOCTEIO 250 cm’. [Tocne pacTBOpeHN yIAISIOT OKCUABI A30Ta KUTITYCHUEM
1 TIEPEBOAAT PACTBOP B MEPHYIO KO0y BMecTUMOCTLIO 100 cM?, oOMBIBag ctakan Boaoii. PactBop B koibe
pPa30aBISIIOT BOOOM O METKM W NEpeMELINBAIOT, OTOMPAIOT AIMKBOTHVIO 4acTh pactsopa 10 cM’ (wim
5 cM?, ecri MaccoBas DO MBIIbgKa cBbile 0,1%) B ctakaH BMecTUMOCTERIO 250 em?, mobasmsaior 10 cM?
MIPOKUMNIYESHHON A30THOM KUCJIOTHI, pasdasiieHHoil 1:1, monusaior Bomy no oonema oxkono 100 cMm® u
BBIACIISIOT OCHOBHYIO MACCY MEIM U CBHHIIA 3JICKTPOJINU30M B TeucHUEe 30 MUH. 110 OKOHYaHUU 371€KTPOIHN-
3a OOMBIBAIOT AJCKTPOAbl U3 HPOMBIBAJIKM HEOOJIBIIUM KOJIHMYCCTBOM BOABI B TOT K€ CTAKAH, IPHWINBAKOT
1 cM”® pacTBOpa XKeIe30aMMOHHUIHBIX KBACIIOB M aMMHUAKa, TIPOAOIIKAY AHAJIN3, KaK yKa3aHo B 1. 3.3.1.

3.3.4. [locmpoenue epadyuposouroco epaghurxa

B 1miecTh cTakaHOB BMecTHMOCTEIO 110 250 cM® momeraror no 0,2 r Meau (IIpy aHajm3e OpOH3bI MApKH
BpKMu 3—1 no 1 1), mobasagior 1o 1 cM’ pacTBopa XKeJe30aMMOHNUMHBIX KBACLIOB W BBOAAT IOCIIEIOBA-
teabHo 0; 1,0; 2,0; 3,0, 4,0 u 5,0 cm® ctangapTHoro pactsopa b. B xaxawiii crakan gobasisior no 10 cm?
a30THOM KHMCJIOTBI, paszdapieHHOM 1:1, ¥ gajee aHaIW3 BeAyT, KaK yKazaHo B 1I. 3.3.1.

I1lo HaliieHHBIM BeIUYMHAM OINTUYCCKUX INTOTHOCTCH CTPOMIAT TPAdyUPOBOYHBIN TpadHK.

3.4. O0padoTKa pe3yabTaToB
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3.4.1. MaccoByio 1oI10 MBIIIbIKA (AX,|) B IPOLEHTaX BLIYUCIIAIOT IO GOPMYIIE

m-100
X 1 — )
4|
rac m — MAcCCad MbILIbAKA, Haﬁ,ﬂeHHaﬂ o IpaadynupoBOYHOMY Fpa(I)I/IKyj I,

m, — Macca HaBECKM, COOTBETCTBYIOLLIAS aJIMKBOTHOM YaCTH pacTBOpa, T.

3.4.2. AOCOMIOTHEBIC PacXOXICHUS Pe3YJIbTaTOB HapaUIC/IbHBIX ONPeacIcHUN (d — MOKa3aTe/Ib CXOIH -
MOCTH) HE OOJDKHBI MIPEBBIIATh JOIMYCKACMBIX 3HAYCHWH, IIPUBCACHHBIX B Ta0I. 2.

(U3menennas pegakuusa, Usm. Ne 2).

3.4.3. AGCOJIIOTHBIC pacXoXICHUS Pe3yIbTaTOB aHAJIM3a, HMOJIVUYCHHBIX B JABYX Pa3IMYHLIX JabopaTo-
PUIX, WIN ABYX PE3YJIbTATOB aHAJINW3a, IIOJYYCHHBIX B OIHOU JIAOOpaTOpUH, HO IIPU PA3IMYHBIX YCIOBUSX
(D — moxazaTesib BOCIIPOU3BOAMMOCTH ), HE JOJKHBI IIPESBLINIATh 3HAYCHNH, IPUBCSACHHEBIX B Ta0J. 2.

3.4.4. Konmpo.ab mounocmiu pe3yabmamos anaius3d

KOHTpOJIb TOYHOCTH PEe3yJIbTATOB aHAJIMU3a MpoBOAAT 1o 1I. 2.4 .4.

3.4.3, 3.4.4. (BBeaennl aonojnureabno, Usm. Ne 2),

4. ATOMHO-ABCOPBLIMOHHBINA METO/ ONPEJAEJEHUS MbIIIbSKA

4.1. Cymnocts MeToaa

MeTon OCHOBAH Ha pPacTBOPCHUHM IPOOblI B KUCJIOTAX, BLIACJICHUU MBIIBIKA COOCAXKICHUECM C TH/I-
POKCHUAOM XKeJe3a, PACTBOPECHUH OCAAKa B COJISTHOM KHUCIOTS U U3MEPCHUH AaTOMHOM a0COPOIIMK MBbIIIIbSIKA
B IJIAMCHH allcTUICH-BO3AYX WIH allCTUICH-3aKHUCh A30Ta IIpU IJIMHE BOJHLBI 193,7 HM.

4.2. Ammaparypa, peaKkTUBbl 1 PACTBOPbI

ATOMHO-a0COPOIIMOHHBIN CIHEKTPOMETP ¢ UCTOUYHUKOM M3JIYYCHUS [JIS MBIIIbIKA.

Kucaora azornadg no 1 OCT 4461 u paszoasnennag 1:1.

Kucnora consgHag o 1OCT 3118 u paszoasinenHada 1:1 u 1:5.

CMech KMCIOT. CMEIIHUBAIOT OJUH O0bEM a30THOW KMCJIOTHI C TPeMS 00ObeMaMU COJISIHOU KHMCJOTHI.
Kucnora dpropucropogopoanas mo 1OCT 10484.

Kucraora cepnag o 1OCT 4204, pazdbasnecHHag 1:1.

Avmuak BogHbid o I'OCT 3760 u pazoasneHHbid 1:99.

Bonopona nepexkucey (nmepokcun) mo 'OCT 10929.

Harpus rugpookucsd (ruapoxcnn) o F'OCT 4328, pactsop 80 r/om?, cBEXEIIPUTOTOBICHHBIN.

Kene3o0, BOCCTAHOBJICHHOES BOJOPOIOM.

Keneszo xnopun, pacrsop: 0,75 1 xene3za pacTBopsaioT B 20 cM> CONMSHON KHUCIOTBHI ¢ JOOABICHUEM
pacTBOpA MEPOKCHUAA BOAOPOLA, PACTBOP MEPEHOCIT B MEPHVIO KOJIOY BMECTUMOCTEIO 250 cM> M JOMUBAIOT
BOOOW OO METKHM.

1 cm? pactBopa conepxut 0,003 T xenesa.

MBILIBLIKA OKCHUL.

CTraHgapTHBINA pacTBOP MBIIBAKA: 1,3200 r oKCHaa MBILIBIKA pacTBOPAIOT B 20 cM? pacTBOpa r’Mapo-
Keuga Hatpud, nooasiasior 10 cM® Boowl, 10 ¢cM® pacTBopa comstHON KUCTIOTHI (1:5), mepeHOoCIT B MEPHYIO
KOJIOY BMECTUMOCTBIO | IM° W JOJUBAIOT BOIOW HO METKH.

1 cm? pactBopa comepxkut 0,001 T MBILIBIKA.

4.3. IIposenenue ananusa

4.3.1. /laa cnaasos, codeprcauiux kpemuuil ne ooaee 0,05 %

Hasecky cruiaBa Maccoil 5 T moMelaloT B cTakaH BMecTUMOCTBLIO 400 cM® M pacTBOPAIOT IPU HATpe-
Bannu B 40 cM> cMecu kucaoT. PactBop pa3tasiagior Boaoil 1o oonema 200 eM?, nobasagior 10 cMm? pacTBopa
xjopuia xeiuesa, HarpeBaloT o 70 °C, oCTOpOXXKHO HEUTPAIN3YIOT aMMHUAKOM 1O O0pa30oBaHUS PacTBOPHU-
MOTO AMMHUAYHOTO KOMITJIEKCA MEAU U JOOABALIOT ele 5 cM? B U30BITOK. PACTBOp KUTIATAT U OCTABIISIOT B
TeIUIOM MecTe Ha 30 MUH, 3aTeM (PUIbTPYIOT yepe3 PUABTP cpeaHeU IIOTHOCTH. Ocanok Ha (pUibTpe
IIPOMBIBAIOT TPH pasa TopsauIuM pacTBopoM aMMHuaka (1:99), zateMm aBa paza ropsgueit Bogoi. Ocaloxk pa-
cTBOPAIOT B 10 cM’ ropsiuero pactBopa cosstHoil Kuciorsl (1:1), codupast pacTBOp B CTaKaH, B KOTOPOM
MTPOBOAWIOCH OcaxkaeHue. PAacTBOp mepeHOoCIT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 CM° M JOMUBAIOT BOLOM
10 MeTKH. OJHOBPEMEHHO MPOBOAST KOHTPOJIbHBIN OIIBIT.

B 3aBHCMMOCTH OT MAacCOBOM AOJIU MBIIIBIKA OTOUPAIOT AJIMKBOTHYIO YacTh pacTBOpPa U MOMEIIAIOT B
MEPHYIO KOJIOY (CM. TabJ. 3), JOJIMBAIOT 1O METKH PAaCTBOPOM COJISTHOM KHUCJIOTHI (1:5).

76



IocCT 15027.8—77 C. 7

Taoaxuira 3

MaccoBag g0 MBIIIBbIKa, % O0beM AJIMKBOTHOM 4YaCTH BMeCcTUMOCTE MEPHOM KOJIOEI, CM>
pacTBOpa, CM>

Or 0,005 mo 0,05 Bechb pacTtBOp —
Cs. 0,05 » 0,25 S 23
> 0,25 » 04 S 50

N3Mepa1oT aToOMHYIO aOCOpOLIMI0 MBINILIKA B IIAMCHM alleTUWICH —BO3AYX WIN alleTUJICH—3aKHUCh
a30Ta IIPU JJINHE BOJHBI 193,7 HM mapajieIbHO ¢ TPaAyUPOBOYHBIMHU PACTBOPAMH.

4.3.2. g cnaaeos, codepiicausux kpemuuil ceviie 0,05 %

HaBecky mpoObl Maccoll 5T NOMCHIAIOT B IUIATHHOBYIO YAalllKy M pacTBOPSIOT IIPH HATPSBAHUU B
30 cM® pacTtBOpa azoTHOM KMCIOTHI (1:1) 1 5 eM® pTOpHUCTOBOOOPOAHON KUCAOTEI. 3aTteM nobasisior 10 cm?
cepHOl KHUCaOTHI (1:1) 1 ymmapmBaloT 4O HOSBICHUS O€JIOro AbIMAa CEPHOM KMCJIOTHL. YalllKy oxXi1azkKaaroT,
nobGasagior 50 cM’ BoAbI M HATPEBAIOT 4O PACTBOPEHUS cojieil. PacTBOp mepeHocsT B CTAKAH BMECTUMOCTLIO
400 cm?, nobGasnsnor 10 cM? pacTBOpa XJopHaa Xejesa U gajee MOCTYNalT, KaK yKasaHo B 1. 4.3.1.

4.3.3. [locmpoenue epadyuposournoeo epaghurxa
B 1miects U3 ceMu MepHBIX Koab BMecTUMOCTBIO o 100 em® momernaror 0.5; 1,0; 2,5; 5,0; 7,5 u 10,0 cm?

CTAHAAPTHOIO pacTBOpa MbILIbIKa, 4YTO cooTBeTcTBYET 0,5; 1,0; 2,5; 5,0; 7,5 1 10,0 Mr MbILIbIKA, JOJINBA-
10T O MCTKHM PAaCTBOPOM COJISTHOM KHUCAOTHI (1:5). M3MepsioT aToMHYI0 a0COopOIMIO MBIIIBSIKA, KaK YKa3aHO
B1I. 4.3.1. 1o moay4eHHBIM JAHHBIM CTPOAT I'PAIVUPOBOYHBIN I'pad UK.

4.4. O0padoTKa pe3yabTaToB

4.4.1. MaccoByio JOMIO MBIIIbSIKA (X,) B IPOLICHTAX BBEIYHUCIAIOT 11O (popMyIe

_(g-a) K-V

X, 100,
m
e ¢, — KOHIEHTPAIMs MBIITbSIKA B AaHATU3UPYEeMOM PAacTBOPE CITIaBa, HaliIeHHAs TI0 TPagyHpPOBOYHO-
My TpadUKy, I/CM>;
¢, — KOHIICHTpPAIMsl MBIIITBSIKA B PACTBOPE KOHTPOJIBHOTO OMBITA, HAWICHHAS TI0 TPaTyHPOBOUYHOMY

rpaduKy, T/CM>;
K — xoadpdpunueHT pazdbaBiIcHUS;
V' — 00beM pacTBopa TPoOLI, CM>;
M — Macca HaBeCKH IIPpoObI, T.

4.4.2. AOCOTIOTHBIC PacXOXICHUS PE3yAbTAaTOB NapaJICAbHBIX OIIpeAcAcHUN (d — TIoKa3aTeb CXOOH-
MOCTH) HE DOJDKHBI MIPEBBIIIATh JOITYCKACMBIX 3HAYCHWH, IIPUBCACHHBIX B Ta0I. 2.

4.4.3. AOCONIOTHBIE PACXOXKICHUS PEe3yIbTaTOB aHAJIU3a, MOJIYYCHHBIX B ABYX Pas3IMYHBIX JJadOPpaTO-
pUSIX, WIN ABYX PE3yJAbTAaTOB aHAIU3a, HOJIYYCHHBIX B OMHOU JIabopaTOpHUH, HO IIPU Pa3IMYHBIX YCIOBUSIX
(D — moxazaTresib BOCIIPOU3BOAMMOCTH ), HE JOJKHBI IPEBLINIATh 3HAYCHWI, IPUBSACHHEBIX B Ta0J. 2.

4.4.4. Konmpoae mounocmiu pe3yavmamos anaius3d

KOHTpOJIb TOYHOCTH Pe3yabTATOB aHAJIM3a IIPOBOAAT IO TOCYAapCTBCHHBIM CTaHAAPTHBIM OOpaslaM
0C30JIOBSIHHBIX OPOH3, ATTECTOBAHHBIX B YCTAHOBJICHHOM MOPSAKE, WJIN METOJ0OM 100aBOK WIN COIIOCTAB-
JICHUEM Pe3yabTaToOB, MOJAYUYSHHBIX (poToMeTprHIYecKUMH MeTogaMu, B cooTBeTcTBUU ¢ ['OCT 25086.

Pazn. 4. (Beenen aonoanaurenbno, U3m. Ne 3).
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NHOOPMAILINOHHDLIE TAHHBIE
1. PASBPABOTAH U BHECEH Munucrepcreom nsetHoin meraaayprun CCCP

2. YTBEPXKXJEH U BBEJIEH B IEMCTBUE IlocranoBienuem 1'oCyaapCTBEHHOI0 KOMMTETA CTAHAA-
T0B CoBera MunuctpoB CCCP ot 28.06.77 Ne 1614

3. BBAMEH IOCT 15027.8—69

4. Crangapt noanoctbio coorBercTByer CT CHOB 1541—89

5. CCbIUIOYHbIE HOPMATUBHO-TEXHUYECKHUE 1OKYMEHTDbI

0603HaquHe H1/, Ha Homep pasiena, TVHKTa 0603HaquHe HT1/, Ha HoMep pa3iena, TyHKTa
KOTOPBIN JlaHa CChIIKA ’ KOTOPBIM JlaHa CCBhUIKA ”
['OCT 493—79 BBomHasg 9acTh ['OCT 5841—74 2.2, 3.2
['OCT 614—97 BBomHasg gacTo ['OCT 6563—75 3.2
['OCT 859—2001 2.2, 3.2 ['OCT 10484—78 2.2, 3.2, 4
[TOCT 3118—77 2.2, 3.2, 4 [OCT 10929—76 2.2, 4
['OCT 3760—79 2.2, 3.2, 4 ['OCT 14204—69 2.2
['OCT 3765—78 2.2, 3.2 [OCT 18175—78 BBojHast 9acTh
[OCT 4160—74 2.2 ['OCT 18300—8&7 2.2, 3.2
['OCT 4204—77 2.2, 3.2 ['OCT 20288—74 3.2
[OCT 4232—74 3.2 [OCT 20490—75 3.2
[TOCT 4328—77 2.2, 3.2, 4 ['OCT 25086—87 1.1, 4
[OCT 446177 2.2, 3.2, 4 TY 6—09—5359—87 3.2

6. Orpanryenne CpoKa AeMCTBUA CHATO MO NPoTokoay Ne 3—93 Mexrocyaapcrsennoro CoBera nmo CraH-
aaprusanuu, Merpojaorud u ceprupukamuu (MYC 5-6—93)

7. UBTAHUE ¢ HN3venenmamu Ne 1, 2, yrBepxkaennnivMu B (peBpase 1983 r., mapre 1988 r., aexaope
1990 r. (MYC 6—83, 6—88, 3—91)
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