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M EXTOCYTAPCTEBEHTHUH 0 CTAHIAPT

SeEEL rOCT
MeTonn onpeneesna cepedpa 13938.9—78
Copper,

Methods for determination of sibver
OECTY 1709

Mata seegenna 01.01,79

Hacrosmuil cTanoapT yoTaHaBMHEGST poromeTprYeckuit 1 aToMHO-abcopOiuuoNHLt MeTons! ortpe-
ZeneHWA cepeDpa B Medu (P Maccosoit one cepeBpa ot 0,001 1o 0,004 95).

1. OFITHE TPEBOBAHHSA

Oftpe TpefoBaHNA X METORAM AHATHIA TpeGoBaHA Del0MACHOCTH NPH BRIMIOMHEHKH AHATHI0N
—no FOCT 13934.1,

Paan. 1. (Hamenennas penasumn, Ham, Mo 3.
2. @OTOMETPHYECKHH METO/ OIMPEJEJIEHHSA CEPEEPA

21l CYmHOETE MeToga

MeTon ocHosaH Ha 06paIOBANNE MHOTOKOMITOHEHTHOTO OKPALIEHHOMD COBMHHEHHA cepeBpa-Gpon-
MHPOTAUIOBBIH KpPACHbI-0pTOdeHANTPONMH-HenaTHH®, Hamepsior onTHYeckyi0 MIOTHOCTE MpH IIHHE
BOMHEL B35 HM,

Cepefipo OT seny M MeINAIWMX NpHMecell OTIENAIT B BHge Gpomiga cepefipa coBMmecTHO ©
Spomunom Tatea (1),

22 ANmapaTypa, PeaKTHBE K PACTBOPH

POTONEKTPOKONOPHMETD HITH CHEKTPODOTOMETD €O BOEMH NPHHALTEKHOCTSMEH,

Kitenota asotnas mo [OCT 4461, pasSaanenman 1:1,

Kucnora cepran mo TOCT 4204, pasBapnexsas 1.1, 2 H. pactaop.

Kuerora congras mo FOCT 3118, 1 w. pacTEOp.

AMMOHMA 430THOKHCTIL.

Avmimak somHedt no FOCT 3760, pasGasmenyuii 1:5.

BpoMmuporatnosif epacet (BITK); 0,0002 M pacrsop: 0,115 r BINTK pacteopsior B 1 am? pogmr

Oprodenartpomiy, 0,02 M pacrsop: 3,96 r pacTeopsoT 8 1 ov® SO

AMMOHKH YxcycrokHenstt no [OCT 3117, pacTeop 200 r/ond.

Come munatpuesan stiwtennnanis-N, N, N', N'-TerpaykcycHoR Koo, 2-porHas {rprnon B) no
['OCT 10652, 0,1 M pacrsop: 37,22 r const pacTBopmor B | o) 5oIsI.

Kenatun muuesoit mo FOCT 11293, pacteop 2.5 r/om?; ceemenpuroTonIeHHLIf,

Kamu# Spomuctsift no FOCT 4160, pactsop 5 r/am>,

Harpwit cepuucTokMenim Geaponmutit o TOCT 5644,

Tawmh ceprosmensidt (1), pacteop 10 r/md.

Bymara MHIOMKETODHA, YHHBEDCATHHEA.

PacTeop 079 MpoMslBAHHA; [OTOBAT caegyiouts ofpasos: 20 cv’ pactsopa BpoMHCTOrD Katia
50 ca? CEpHOMR KHCHOTH, paifanteHHol 1:1, mepeMelIMBAT W DOMHBAKT Bodoit go 400 owd,

*B DaHHOM coyyac KeNaTHM ARTASTCR He CTABHANIETOPOM, & EXOIHT B COCTAR COSMHMEEN.

Hazame odmmmasnoe Mepenewarea socnpeniena
w

© Hamaremsctso crampgapros, 1978

© HNK Hanarenscrso crangapros, 2000

[epewaganme ¢ MameHe My
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C. 2 T'OCT 13938.9—-78

Cepefipe asjordHokucaoe no FOCT 1277,

Pacteophl cepefpd CTAHIADTHERLE.

Pacteop A; rotorar cnemyiowns ofpazos: 0,1374 r a30THOKHCAOrD cepelipa NOMEILAIOT B MEPHYIO
konby eMecTHMocTaio 100 cm’, toansaloT Bogof Mo MeTEA K MepeMeHBAIIT.

1 cad PRcTEOpA coXepwMT 1| Mr cepebpa.

PactBop B; rotoBsT enemyounts o6paioM: 5 e’ pACTBOPA A MOMEWINIOT B MEPHYIO KOMGY BMECTH-
mocTrio 100 cM?, nonmeaoT mo MeTKM BomOi M MEpeMEUIMBaCT

i cm? pacreopa comepaut 50 mxr cepeGpa.

Pacteop B; rotesar caexyrowms ofpasom: 10 cm? pacteopa B momemaoT B MEDHVIO KONDY BMECTH-
MocTei0 100 oM, DONHBAIOT 00 METKH BOAOA M MEpEMELIHAAIOT.

1 cM® pacTBOpPE CONESPMHT 5 MKT cepefipa.

Bee pacteopel cepelipa HeoOXODHMO XPAHHTE B TEMHOM MECTE,

(Hamenennaq penasums, Haa, Ne 3).

13. MlpopeneHue aHaaMla

1.3.1. Hasecky maccoit 1,0 r moMelaioT B KOHHYECKYO Kanby BMecTHmMocTE 250 cm?, npuBasnmoT
20 cm? asoTHOH KMCROTH, pasBasaskroft 1:1. [octe oXOHYAHMA GYPHOR PEAKIIHM pACTROP HArpEBAKT 10
MOMHOTO pacTBOpeHHA Meau. Pacteop oxnawpalt, mpuBaemmior 10 cq’ cepHofl smenoTh, pastaEIeH-
HOR 111, H BMNAPHERIOT 10 BELICSNEHKA MApoOB CEpHOR kwcnoTel. Ecaw pacteop OKPALIEH B #eNTHIE UBeT
(oprafyxa), K cogepxumomMy B Koifie DoDABARIOT AIOTHOKMCABIE AMMOMHI (H3 KOMHTMKE UMTATENA) W
HArperawt Ao ofecuseuBanua pacTsopa. CoOEpMMMOE KOAGH OXTALKIAKT, CTEHKH KOMGEl oBMABAIOT
5—7 cM? BONB M HATDEBAHME MPOLOMNKAT 10 BEIIETEHMA MapoB cepHON KMCIOTEL BTV OMepaiidm
MOBTORALST £63 pasa. Ofees OCTATHA CepHOR EMCNOTE DomweH ORTE OKONO 2 oume. Cogep#HMoe Kombal
ownaxnaoT, npubasraor 10 em? BODB H HArPEBAIOT N0 KMiterHA. PAcTBOP OXIAMIAIOT, HEPACTEODHMEL
OCAROK PHABTPYIOT Ha HHILTP cpegHel IOTHOCTH, MOMELLAT PUILTPAT B CTAKAH BMECTHMOCTRIO 50 cm?,
QRALTP MPOMBIBACT BOAOK, HEOOTBIIAMH MOPUKAMH, OObeM QHIBTPETE K MPOMBIBHEI BOX He LODKEH
npepsnats 20 cmt

K pectsopy npuamsarot 3 oM’ pacTBOpa CEpHOKMONOTO TANTHA M ADH MepeMellHBAHMN — 5 oy’
pacTsopa SpoMUCTOre KATHA. CofepkuMOoe CTAKAHA B TeyerHe 30 MHH MepHOIMYCCKH TepeMelHBROT, 4
JATEM OCTARMANIT HA I o,

Ocalok OTOMILTPOBEIBAIOT HA [UTOTHELL (HIBTD H MPOMAIBAIOT LTS PA43 OPOMBBHOA MHIKOCTRI
TopUHAME 10 5§ oM’ Ocanok cMeBA0T BOIOH B CTAKIH, B KOTOPOM MPOBOIHAH CcAMIeHKS, T0DaBAR0T
2 ca? ceproft kHenOTRL, pasBamientoft 1:1, H yMapHBaoT Lo NOARTEHMA MAPoB cepHoll EMCROTH 100aE-

AT 1—2 KamTM a’oTHOR KMCMOTH (MR palpylieHws GpoMuma u voaneHHA GpoMa) M OpoIoIXAnT
HElPeRaT: O0 MoABRTEHHA ETHPQH G:p[—]ﬂﬁ EMCIOTEL.

ComepaHMOE CTAKAMA OXAANKIANOT, OOMBIBAIT CTeMKM 5—7 oM? BOOM PACTROD YTIAPHBAIOT OO
BRIIETEHHA MApOB cepHOl KHMCAoTH. 3TY ONSpalHid MOBTORAIOT TEAKIE, & JATSM PACTBOR YTIAPHBAKT IO
HeGonsiworo ofbemMa (1o 1—2 xamens cepHoft xucnors)). Comepiiimoe cTakana OMTANKIAIOT, MPHOARAATOT
10 cm? momst, 0,1 r cepHucTOXMENnoro HATPMA ¥ KMIATAT | MuH. PacTeop oxnaxmasor, mobaammier 2 ca?
pacTeopa TpwioHa B, pacteop ammuaka, paiSasnenusit 1:5, memwamsa pH pacTeopa monmHa GwTE 4
(PH pacTBopa npoBepsioT mo uHmMKaTApHOR Bymare). JaTem nofarnmior 2 cM? pacTBOPA YKCYCHOKHCIOTD
aMoHKA (eniimea pH pacteopa nps Tom gomkua 6uTs oxono 6), 2 em? pacteopa henanTponnia, 1 oad
pacTeopa MenatuHa, 2 cw’ pacteopa SpoMOMporaLtoBoro KpacHoro. [locie MpHOARTEHKA KIRRaro
PCArcHTa pacTBOP MepeMelinamwT. PAcTBOP NEPEROLAT B MEPHYIO Koy BMeCcTHMOCTRID 23 oM, ToIHBEIOT
BOLOH 20 METKH H NepeMeLMBaioT. HiMepsioT o THYeCKYI0 MTOTHOCT PACTBOPA NMpH LTHHE BOTHE 635 Hu
B KIOBCTE C OMTHMANBHOH TONILMHOR IO,

PacTeopoM CpamHeHHS MPH HIMEPeHHH OMTHYECKOH [UIOTHOCTH CAYANGHMT PAacTBOp, MpOoDedeHHLIR
“Epes Boe CTANMH AHANHIA, HAYHHAA C OCLKASHNA, K CONCPRALINI BCe PEAreHTH 38 HCKTIONEHHeM cepefpa.
Maccy cepefipa yeTaHaBNHBAIOT MO [PATYHPOBOMHOMY rpadHEy, MocTpoSHHOMY, KK yKasako 8. 2.3.2

4.3.2. [locmpoenue spadyuposounoss spaguca

B crakan sMectioctsio 50 ea’ nomewaor 0; 1,0; 2,0; 4,0; 6,0 w 8,0 e crannaptHoro pactsopa B,
aro cootsercreyer 0; 5,0; 10,0; 20,0; 30,0 u 40,0 mxr cepefipa, npuGasnaoT 2 oM cepHOR KHOTOTH,
pasbannennoft 101, u NpoBondT Bce ONepalIHM, KAK YKIIAHO B 1. 2.3, BETIONAA CTAIHI) OCAKESHMA nocite
CTATHH OCAMIeHN.

Mo momyYeHHEIM IHAYSHMAM OMTHYECKIX IIOTHOCTe i PACcTEODOE H COOTEETCTEYIOWMM MM CONEPMa-
HHAM Cepedpa CTPOAT rpamyupoBodHL rpadimy.

(Hamemenman penaguma, Ham. Ne 1).
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FOCT 13938.0—78 C. 3

3. ATOMHO-ABCOPEIHOHHBIA METOI OMMPENEITEHHS CEPEEPA

3.1, MeTon ocHOBAH HA pACTBOPeHHH Npodel B A30THOR KHCNOTE ¢ D10BaRTEHWEM CONTHOM KHCIOTH

W HHTPATA PTYTH M HIMEPEHMH MOMMOWEHHA THHHH cepelpa TMpH SBeleHMH COARHOKHCIOUD MM
SI0THOEHCAOID PACTEOPOE B ILTaMA aUeTHASH-BOIOYN.

{Havenennan penakuma, Ham, Ne 3).

32 Annmaparypa, PeaKTHER M PacTBOpL

CrexrpodoTomeTp aToMH0-a8copGUHOHNEE, BITIGYAI0MHE TaMITy ¢ cepeGpAHBIM TIOTEIM KATOIOM,
TOPE/TKH LA TLIAMEHH: AUSTH/IEH-BOJTYX HIH MPONAH-GYTAH-BOIMYX H PACMBUIHTENLHYK CHCTEMY.

Auerwner no ['OCT 3457,

Mpoman-Gvrax oo DOCT 20448,

KoMmmpeccop BOIMYyTLIHER.

Boga SunHcTHRIHpOBIHHEAA.

KHonoTta conaHas mo MOCT 3118,

Kucnota asotnan o FOCT 4461, pasBarnenran 1:1 u pacrsop 0,1 moms/ o,

KucnoTs asoTHan, oc,q., (Be3 xropa) mo FOCT 11125,

Pryte (IT) asotHoxmcnan |-sognas mo FOCT 4520, pacreop 25 rfov’ B pacTEOpe A30THON KHCEOTR!
0,1 mons/ o

Mens, cTaHzapTHLE o0palusl 0Id cHEKTPATLHOID aHanK3a M 308 u Me 309 no Focpeectpy Ne 217,
comepmacme 25,5.10—* u 13,610~ % cepefipa, cooTReTcTReHH. Momuo NPHMEHATE 3MEKTPOANTHYIO
MeIb C YCTAHORMCHHEIM COTEpHAHHEM cepelpa.

Pactaop meme 100 r/om: 10,0 r eramazpriore obpaiua Me 308 wam Ne 309 PACTBOPHIOT TNPH Harpe-
Bauu B 70 oM 230THOR KMCTOTH, pasSamtenmoft 1:1, w PACTREOD YVNAPHBAKT LA YEUIEHHA OCHOBHOH
Macchi KHCMOTw. JateM nprbasnaooT 10 cm? Boxkl u HarpesawT go FRCTBOPEHHA coNel. PacTsop oxnasmanT
 npubannsmor 16 cm? conaxot kKucnoTa. PAcTBOp NEPeBONAT B MEDPHYID KoNBy BMecTHMOCTbIo 100 o3,
OOMHBAHT 00 METHH BOAOH H NepeMellHBaT,

L0 em? pacTeopa Memn comepxuT: 25,5 MK cepefipa MM HCMIONEIOBAH i CTRHIEPTHOrO oOpalLa Mems
Ne 308 i 18,6 Mr cepefipa MpH HCMOMBIOBAMHM CTAHIAPTHOr ofpasua M 309

Cepedpo nmo DOCT 6834,

Pactropst cepefpa cTaHmaprHbe.

Pactaop A; rotosar cremyiowmy ofpazom: 0,1 r cepefpa pacTsopawT B 5 oM} a30THON KHOIOTE
0co00i HMCTOTRI, PACTBOP MEPCBOLAT B MepHylo konby smectumoctsio | am?, mTomWsmor oo aema
SHONCTILTHDOBAHHON Bomod H MepeMElUHBAKT. Pacteop xpaHaT B TemHOM MecTe.

Taxoft ke pacTsop MOXeT GLIT: [IPHIOTORTEH cnemyroliHM ofpasom: 0,1 r cepefpa pacteopswiT B
25 cv pacTBOpa a30THoW kHenots: (2:1), neBantior 5 cw? pactsopa mmTpaTa PTYTH H HMATPeBAKIT 40
YOATEHHA OKCHAOOB a30Td. PacTBOp ONTAMIAIOT, NOMELIAKIIT B MEDHYIO KonGy EMecTMocTsis 1000 oM?,
pasbaRIAKIT [0 MeTEH GHAHCTIWUTHPOBAHHON BOOR U MepeMelHBAsOT. PacTeop XpaHAT B TeMHOM MecTE,

1 e pacTeopa comepmmT 0,1 Mr cepebpa.

Facteep B! rorosar crenysounm ofpasom: 10 em? pacteopa A NoMELIAKT B MEDHYIO Konby BMECTH-
mocthio 100 cm®, monumaor o MeTiH CHOHCTWLTHPOBAHHON BOZ0M K MepeMe HBAIOT. Pactpop xpaHar He
Danee 5y,

Taxoil ¥e pacTeop MOMET GEITh IPHIOTORNEH cremyoiHM ofpasos: 10 cv’ pacteopa A nomellaoT
B Mepiy10 konby aMecTiMocTsio 1000 en?, mpictsaior § e’ pacteopa HuTpata prymie w 10 end pactsapa
azoTHoH kicroter (1:1), paIfasndoT Do MeTH SHIHCTHWLIHPOBAHHON BOOOM M MepeMelIMBaKT.

1 cam? pacTeopa cogepsMT 0,01 Mr cepefpa. '

{Hmenerman pezaxuma, Ham. Mo 3).

33 MMposegenue avatusa

3.3.1. Hasecky meaw maccolt 1,0 r pacTeopsmioT npu marpesasmm 5 10 em® asotHoR EHCAOTHI,
padfamnenHof 1:1, W pactsop yIapHBAlOT 0 BALKHEX cotelt, Jates mpubasaior 10 cv® somst 1 HarpeRamoT
00 PRCTEOPEHHA coed. PacTeop oXIaMIa0T H ApHGARTAIOT 18 oM’ coMmHOl KNCToTS, Pactaop nepepoaat
B MEpHYI0 KOSy BuecTimMoctsio 100 cv, DonueaioT oo MeTsM W nepesemmBaT. [lomyyeHsHsg pacteop
MEIH DAcTIBUIAIOT B [UIAMA ATOMHO-20COPOUHOHHOID CHEKTPOGOTOMETPE ¥ MIMEDMOT a6copSimmo a
TUTAMEHHM TIDH TTHHE Bonsel 328,1 HM.

OIHOBPEMEHHO [POBOIAT KOHTPOASHEIN ONBIT CO BCEMH MPHMEHAEMBIMH PEANTHEAMM, Besntrimery
OOTHYECKOH ITOTHOCTH PACTROPA KOHTPOMBHOTO OMATE BECYMTAMT M3 BETHIHHS OOTHYeCKOH MIoTHOCTH
EHANHIHDYEMOTD PACTRODA.

Maccy cepefipa 8 pacrrope YeTAHABIHBAOT Mo MPAOYHPOROTHOMY [padHiy.
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C. 4 I'OCT 13938.9—78

[onyckaetes 11 onpeneteHHs MaccoBOl J0MK cepefpd HCMOMLIOBATE MeTOD NOBABOK.

{Hamesernan penasusa, Ham, Mo 1, 3).

3.3.12. Hapecky mems maccoit 1,0 r nomewuaior s craxad esectiMoctsis 100 end, nprmsamor 10 o’
AI0THOH KucnoTel, pasGastensof 111, u 2 em? pacteopa wutpeTa prymu. Harpesawr go pACTHOPEHMA
HapeckM. PacTeop jatem OXMANIIIOT, [MOMELIAIOT B MEPHYIO KoAOY BMECTHMOCTER 100 M2, pa3GasmanT
BOOOH M0 METHH M IepeMeil HBa T,

HamepaioT mornomexe muHuy cepefipa B riaMet AUETHIEH-BOIMYN MpH LTHHE BogHel J28,1 w,
OQIHOBPEMEHHO C PACTRCPAMM KOHTPONBHOTO OMBITA M A4 [TOCTPORHMKA IPASYHPOBOTHOrD rpaduxa.

Jomyckaercs ONHOBPEMEHHOS ONpENCACHHE B AHANHIHDYEMOM pacteope wmHxa (ot 0,0005 mo
0,006 %), Hexens (ot 0,1 go 0,5 %), caurua (ot 0,005 1o 0,06 %) i weresa (ot 0,01 no 0,06 %).

(Baegen monommmtessio, Flas Ne 3).

3.3.2. [Tocmpoenue spadyuposounoss zpa?mm

B mepHsie xonBel smecTMocTsio 100 ex*nomeuaor 0; 1,0; 2,0; 3,0 1 4,0 on? CTAHIAPTHOID PRCTEODA
cepebpa B, no 10 cu® azorHoxmcrof e, no 16 ciconanod KHCTOTRL, JONHBAIOT BOOOR OO0 METEM M
nepeMeutneanT. JonyckaeTCR NpETOTORIEHHE PAcTBOPOR CASMYIOWMHM obpaioM. B mepHEle KONGE BMes-
ThHMOcTBO 100 cv? momewsior mo 10 em? asotHol KHcAoTH, pasbaBnEHHON 1:1, # mo 2 cm® pacTeopa
HHTpaTa pTyTH. 3aTem B KoNGLl NPHIHBAIOT Mocnetosatemsie 0; 1,0; 2,0; 3,0: 4.0 1 5,0 em? crammaprioro
pacteopa b, pasfamnsior sogol g0 METKM W MepeMelLHBaOT.

TomyyeHKble pacTBOpH cogepsat 19, 29, 39, 49 1 59 uxr cepelpa MPH MCMONLIOBAHHM pacTEOpa
MELH, MPHIOTORTEHHOMD 3 cTaHAapTHOro ofpasua Ny 309, wm 26, 36, 46, 56 u 66 mxr cepefpa npu
HCTIONEIOBAHKY PACTBOPA MELH, MPHIOTORTEHHOID W3 CTAHAApTHOrO ofpasua Mo 308.

Hanes nposogaT aHATH3, KAK yKa3aHo B m. 3.3,

Tlpurcrosnenusie pacTeopsl dotoMeTpHpyioT Ha aTOMHO-20copOUMOHHOM cneKTpodoToserpe. [lo
MOMYMEHHBM JHAYCHHAM ONTHYECKHX IUIOTHOCTER PACTBOPOB H COOTBETCTEYIOLIMM HM COOEPRAHMKEM
cepefpa CTPOAT rPaNyHpOBOIHET rpadims,

(Hamenemuas penaxunn, Ham. Ne 3).

4. OBPABOTEA PE3YIILTATOR
4.1. Maccomywo donmo cepedpa () & npouenTax mpu DOTOMETPHYIECKOM H 2TOMHO-26COpBLHOHHOM
QMPEISNeHHE BEMHCIAIT Mo GopMye
™y
m - 10000

rae m| — Macca cepeQpa, HafleHHAA 0 [PATYHDPOBOYHOMY TpadiHiy, MK
m — Mdced HABSCKH MEIM, .

4.2. PAcXomAeHWs pelynLTiTOB OBYX DEPANUTENBHELX ONPeqeIcHHA W OBYX AHATHI0B He JODKHE
MPEBAIEATE IHAMCHHA, PUECIEHHED B TaGnuoe.

X=

|
| ABCOIDOTHES IOITyEKa=MOE PACKERISHHS, §, peayastaros

Maccosan pons cepefipa

IL TAPAMARLHL oTpeasneHHH AHATHION
Or 0.,0010 a0 0,0025 s 00003 00,0004
Ca. 00025 » 00050 0,0005 00,0047

(Mamenesnan penakumn, Fam, Mo 3).

4.3. IlpH paHOTNacHAX B OLSHKE MACCOBOH Ho.TH cepebpa MPHMEHMIOT ATOMHO-aGcopBuHoHHbIH
METOL

(.HH,!I!H somommmTensao, Hiw. Nz 3).
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- PAJPABOTAH M BHECEH Mumnctepersom useTsoi metannyprid CCCP

PAIPABOTYHEHN
L.IL Turawoe, E.M. @emmesa, A A, Bruoowan, E.JT. lIysanoea, A.H. Caseinena

- ¥TBEPXIEH H BBENEH B IEACTBHME TMocramoriennen lNscynapeTaensoro KoMuTeTa CTAaHIAPTOR

Cosera Mumnerpos CCCP or 24.01.78 No 155

. B3JAMEH I'OCT 13938.9—68
- CCBLTOYHBIE HOPMATHEBHO-TEXHHYECKHE JOKYMEHTRI

Ofoanaqerne HTIL wa xovopadt mea cenmn Homep pazmena, myssra

rocT 1277—75 '
[OCT 311778 '
TOCT 3118—77
TrOCT 3760—79
rOCT 4160—74
MocT 4204—77
FoOCT 4461—77
TOCT 4520—78
TOCT 545775
FOCT 5644—73
FOCT 6836—30
FOCT 10652—73
FOCT 11125—84
TOCT 11293—89
T'OCT 13938.1—78
TOCT 20448—90
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5. Orpasmyenme cpoxa DeficTERE CHATO N0 npotoxoay Ne 3—93 Meucocyaapersesmore Corera no CTARgAp-

THIZUMH, METPOIOTHH H cepriduxamn (HYC 5-6—-93)

6. IEPEM3JAHHE (montps 1999 r.) ¢ Havememsmm MNe 1, 2, 3, FTBE[EHICHHLIMH B anpede 1983 r., mone

1985 r., anpene 1988 r. (HYC 7—83, 8—8s, T—88)
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Maa. mai, Me 021007 ot 10.08.95, Chamo = mafop 231159, [T iy N
Trpax 147 353, TN TR ex. mew. 1.0,93. Ya-mz n 0,60

HITK Haeremcrso crasumpros, 107076, Mocksa, Konopeasm nep,, 14,
Hafipaso 5 Hﬂﬂt'l'ﬂ'litl'll: ua [I3BM
Ovmean HITK Huisrememo cratmgron — mﬁapummmmz newarsoa”, 103062, Mockaa, Mam nep., 6.
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