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Cadmium. Methods of thallium
determination

OKCTY 1709

JlaTta sBenenns 01.12.80

Hacrosmuit ctaHmapT ycTaHaB/IMBaeT MOMApOrpadidecKuii MeToa ONpeAeIeHUs Tausa (IIpH Mac-
cosoit mone tautua ot 0,0005 % mo 0,1 %) m aToMHO-a6COPGLUMOHHDIN (IIPY MACCOBOM JIOJIE TAJUIMA OT
0,001 % mo 0,1 %).

CranpapT noiaHocTsio coorBeTcTBYyeT CT CHB 920—78.

1. OBIIUE TPEBOBAHHZ

1.1. Obmue TpeGoBaHUA K MeTOAAM aHaiu3a U TpeGoBaHusa GezonacHocty o I'OCT 12072.0.
(Azmenennas pegakmous, U3m. Ne 2).

2. IOJAPOTPA®UYECKUI METO]I,

2.1. CynmiHoCTh Me€TOZA

Meron ocHOBaH Ha 3KCTParMpOBaHUU TAUIMS OT MEILAIOIIMX 3JIEMEHTOB U3 COITHOKMCIION Cpeanl U
nojsporpaupoBaHUM TAUTU Ha (oHEe aMMOHUITHO-aMMHUAYHOTO PACTBOPA IIPU IIOTEHIINAIIE TIOJTYBOJIHBL
muHyc 0,45 B oTHOCHUTEIFHO HACHIIIEHHOTO KAIOMEJIBHOTO 3JIEKTPOA.

(U3menennas penaknus, U3zm. Ne 3).

22. AtmrapaTtypa, MaTepHuaJbl U peakKTHUBE

Tlonsaporpad ocuwuiorpadpmiyeckunit u mmosaporpad IMepeMeHHOTO TOKa C IPUHAIJIEXHOCTIMU.

Kucnora consguas mo I'OCT 3118, pasz6asinennas 1:3.

Kucnora azornas mo IT'OCT 4461, pasz6asienHas 1:1.

Kucnora ceprag mo TOCT 4204, paz6asiennas 1:1.

Ammuax BomHbii 1o TOCT 3760.

Bomopona nepexuck (nepokcum) mo T'OCT 10929.

Bpom o TOCT 4109.

Harpuit cepuucrokucierii mo TY 6—09—5313, HaCHILLIEHHEIN PacTBOD.

Kemaruna mumesoit mo TOCT 11293, pactsop 5 1/mM3,

Ddup 3TWIOBLIH (MEIUIIMHCKMH) Wi 3(pUp U30IIPOIIoBs o TY 6—09—3704.

AMMUAYHBIA (POHOBLIHM 3IEKTPOIINUT: B CKIAHKY BMecTUMOCTEIO 1 mv3 mmomemaior 100 ¢M3 HacbIIeH-
HOTO PacTBOPA CEPHUCTOKUCIIONo HaTpys, 50 T xyroprcToro aMMoHus, 100 cM® aMMuaka, IpuInBaoT OKOJIO0
500 cM3 BOZBI, TIEpEMEIIMBAIOT, IIPUOABIIAIOT 2 ¢M° PacTBOPA XKeJIATVHA B CIIydae IIoIAporpadupoBaHusa Ha
ociwuiorpadgudeckoM mosgporpade, goausanT 1o o6beMa 1 1M3 BOmoit M IepeMelIBaioT.

Cpok rogHOCTU (DOHOBOTO IEKTPOIUTA — 7 JTHEMU.

Tamwmmit mo T'OCT 18337.

CraHmapTHBIE PACTBOPBI TAJLTUS.

W3panne opunpaisaoe IlepenewaTka Bocupemena
*
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PactBop A: HaBecKy Tayuma Maccoil 0,250 I TOMEILAIOT B KOHUYECKYIO KOJIOY BMECTUMOCTBIO 250 cM3,
npwimBanT 10 cM3 a30THOM KUCIIOTHI, pa36aBIeHHOI 1:1, HarpeBaloT 10 PACTBOPEHUS METAILIA, IIPWINBAIOT
10 cM3 cepHOil KuCIIOTHL, pa3baBieHHOM 1:1, ¥ BBITAPUBAIOT IO BBIICICHUS IIAPOB CEPHOTO AHTHAPHUIA.
OXJIaXIAI0T, CMBIBAIOT CTEHKU 3—4 cM® BOOBI M CHOBa BBIIAPMBAIOT, KaK yKa3aHO Bbime. K ocrarky
OCTOPOXHO NpwiMBaT 50—60 cM3 BOmBI, NMEPEMENIMBAIOT, OXJIAXIAIOT, KOJIMYECTBEHHO IIEPEBOUAT B
MEPHYIO KOJIOY BMECTUMOCTBIO 250 ¢M3, TOMMBAIOT IO METKU BOXOM U IEPEMELIMBAIOT.

1 cM3 pactBopa A comepXuT 1 Mr Tayus.

PactBop B: B MepHyIo K06y BMECTMMOCTBIO 250 cM? oTMepMBalOT IMIIETKOM 25 ¢M3 pactBopa A,
MPWINBAIOT 3 CM3 CEpHOM KMCIIOTHI, pa36aBiIeHHOI 1:1, JOIMBAIOT 10 METKM BOAOM U II€PEMENINBAIOT.

1 cm3 pactBopa b comepxur 0,1 Mr tayuimd.

I'panyupoBouHbie pacTBOPBHI TAUIHUS (CIIOCOO CpaBHEHMA): B IIECTh M3 CEMU KOHMUYECKUX KOJO
BMecTrMOcCTEI0 100 cM? ormepuBalor coorBeTcTBeHHO 1,0; 2,0; 5,0; 10,0; 15,0 u 20,0 cM3 craHgapTHOrO
pacTBopa b ¥ BBIIApMBAIOT [I0 CJIETKA BIAaXHOro octatka. K ocratky npmwimsaior 1o 45—50 cm3 poHOBOTO
3JIEKTPOJINTA, TIEPEMEINMBAIOT, KOJIMYECTBEHHO IIEPEBONAT B MEPHBIE KOJIOLI BMECTUMOCTHIO 200 cM3,
JOJIMBAIOT A0 METKM (DOHOM U TepeMelnBaloT. [1epBhIe IIeCTh PACTBOPOB COIEPXKAT COOTBETCTBEHHO (,5;
1,0; 2,5; 5,0; 7,5 1 10 mMr/oM3 Tajuins, a CeABMOI pacTBOP CIIYXKUT JUIS KOHTPOJIBHOTO OIIBITA.

CpoOK TOTHOCTH pacTBOPOB — CEMb THEM.

I'panyupoBounbie pacTBOPH TAUIUA (CIIOCO0 M00GABKM CTAHOAPTHOTO PACTBOPA): K JIBYM HABECKAM
KagMUs OTMEPUBAIOT MUKPOIIMIIETKOI CTAaHIAPTHHIN pacTBop TaumsA b cornmacHo Tabi. 1, npwimBaioT
20 cM3 comstHOI KUCIOTHI, pasbaBieHHo 1:3, mo6asaoT 1,5—2 c¢M3 a30THOM KUCIOTHI, BLIIAPUBAIOT [0
o6beMa 3—4 cM3 1 ganee IIOCTYIIAOT, KaK yKa3aHo B II. 2.3.

Ta6numa 1
KommgecTBo mo6aBneHHOTO Maccoast
Mapxa KamMus Macca HaBeckH, CTaHIApTHOTO pacTBopa, b O6peM MCpH;)fI KOHTICHTpaNHS
T KOJIObI, CM 3
3 TAJUTHAS, MT/IM
M MT
Ka0A 2,000 0,1 0,01 25 0,4
Kn0A 2,000 0,2 0,02 25 0,8
Kn0 1,000 0,3 0,03 25 1,2
Kn0 1,000 0,5 0,05 25 2,0
Knl 1,000 1,2 0,12 50 2,4
Knl 1,000 1,8 0,18 50 3,6

(UsMmenennas penakmua, Usm. Ne 2, 3).

23. lIpoBeneHue aHanums3a

2.3.1. Hasecky xagmusa Maccoit 1,000 r (maccoBasg ponst tauimng 1o 0,015 %) wm 0,500 v (MaccoBas
goisa Taums cseimte 0,015 %) noMeIanT B KOHUYECKYIO KOOy BMeCTUMOCTLIO 100—250 cM3, IpuiuBaoT
20 cM3 COISHOM KUCIIOTHI, pa3baBieHHON 1:3, HArpeBAKOT 10 KUIIEHUA, JOOABIAIOT 110 KarusM 1,5—2 ¢m3
430THOM KUMCJIOTBL ¥ PACTBOP BBIITIApUBAOT 10 o0bema 3—4 cM3. TpwimBaror 20 cM3 CONAHON KUCIIOTHI,
pas6asnenHoi 1:3, mobasisaior 3—4 karumm 6poMa, HaKpPhIBAOT YACOBBIM CTEKJIOM, OCTABJISIOT B TEILUIOM
MecTe Ha 5—6 MUH, oxJ1axXaaoT (pacTBOP HOJIKEH OBITh XKEJITHIM WIN GYPBIM), IIEPEBOIAT B JICTUTEIHHYIO
BOPOHKY BMecTUMOCTBI0 100 ¢M3, 0I101acKMBaOT KOJIOY 5 ¢M3 COJIIHOI KUCIOTHI, pa3dasieHHoi 1:3, u
[IPUCOEIVHSAIOT K PACTBOPY B JEINTEILHONM BOPOHKE. B HENNTENHbHYI0O BOPOHKY NPWIMBAKOT 25 cM3
STWIOBOTO WIM M3OIPOIIWIOBOIO 3(pUpa M BCTpIXUBaOT B TedeHue 1,5—2 muH. KuakoctaMm maioT
pPacCIOUThCS, BOMHBIN CIIOM CMBAIOT B KOHUYECKYIO KOJIOY BMeCTUMOCTLIO 100 M3, a 3(pUpHBIi 3KCTpakT
BCTPAXMBAIOT 2 pasa ¢ 10 cm? comsaHoit KueaoTsl, pasdasineHHoi 1:3, B reuenue 30 ¢. [IpOMBIBHYIO KUAKOCTD
IIPUCOEANHAIOT K BOTHOMY CIIOI0 (B KOHMYECKYIO KOJIOGY BMecTHMOCTHIO 100 cM3?), B KOTOPOM MOXKHO
OIIpEAEIUTh COIepKaHUE CBUHIIA.

DOUPHBIA 3KCTPAKT ITOMELIAIOT B YUCTYI0 KOHUYECKYIO KOOy BMecTuMocThio 100 cM3, mpeasapu-
TEJIbHO J06aBUB B Hee 1 cM3 BOABI, OTTOHAIOT >(Up HA BOAAHOI GaHe, K 0CTaTKy IpubaBisaor 1 cM? cepHOit
KUCJIOTHI, pa3baBieHHoM 1:1, M BRIIAPUBAIOT IO BBIAECICHUS IIAPOB CEPHOM KUCTOTHI ¢ mobaBieHneM 5—6
Kallesb Iepokeruaa Bomopoaa. CTEHKY CMBIBAIOT 2—2,5 ¢M3 BOIBI U IPOJOJIKAIOT BHIIIAPUBATH IO CJIErKa
BJIAXXHOTO OCTaTKa.

K oxnaxkgeHHOMY ocTaTtKy npwimBaioT 10 cM3 (POHOBOIO 3JEKTPOIINTA, TIEPEMELIMBAIOT, IIEPEBOLAT
B MEPHYIO KOJIOY BMECTUMOCTEHIO 25 cm® (MaccoBag moid tawwmg go 0,005 %), 50 cm? (MaccoBag moist
Tayuua cseie 0,005 %), nonuBaoT 10 METKH (POHOM U IIEPEMEIINBAIOT.
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YacTts pacTBOpa 3aJIUBAIOT B JIEKTPOIM3EP U ITOIAPOTpadmpyIoT TAJUIMI IIPY TTOTEHIIMAJIE ITUKA MUHYC
0,45 B 110 OTHOLIEHMIO K HACHIIIIEHHOMY KAJIOMETHFHOMY 3JIEKTpoAy. B aHATOTMYHBIX YCIIOBUSX ITPOBOIST
nonstporpadupoBaHue TPATyUPOBOYHBIX PACTBOPOB TAJUIMS M COOTBETCTBYIOIIMX PACTBOPOB KOHTPOJIBHBIX
OTIBITOB.

[Ipu pacueTe cogepxaHUs TAILTHS CIIOCODOM CPAaBHEHUS C IPAXyUPOBOYHBIMU PACTBOPAMH U3 BHICOTBI
aHATTU3UPYEeMOI BOJHBI IIPOGHI BEIYUTAIOT BEICOTY BOJHBI KOHTPOJIBHOTO OITHITA.

TIpu pacuere comepXaHUA TAUTHS CHOCOOOM JOGABKYM CTAHAAPTHOTO PACTBOPA M3 BHICOTBHI BOJIHEHI
aHATU3UPYEMOI IPOOLI ¢ T00ABKOI BEIYUTAIOT BBICOTY BOJIHBI KOHTPOJIBHOTO OIIBITA.

(U3menennas pegakuusi, U3m. Ne 3).

3. ATOMHO-ABCOPBIIMOHHBI METO/I,

3.1. CymHocTh MeTOIA

Merton ocHOBaH Ha M3MEPEHUM IIOTJIOINEHWA AHATUTUIECCKON THHWM TAJUIMA IIPU IUTHHE BOJIHBI
276,8 HM ¢ BBeICHMEM PACTBOPOB aHAIM3UPYEMBIX IIPOG M IPaIypPOBOYHBIX PACTBOPOB B BO3MYIIHO-AIIE-
TIJIEHOBOE IUIaMsd. HaBecKu KaaMmus IIpeaBapUTeIbHO IIEPEBOAAT B PACTBOP KUCIIOTHBIM PA3IOXCHUEM.

32. AnmapaTtypa, MaTepualsl U PEaAaKTUBH

ATOMHO-a6COPOILIMOHHBIN CIIEKTPOGOTOMETD 000 MAPKU ¢ UCTOYHUKOM M3IJIyJEHMS JUIS TAJUIMS.

Bosnyx, cxarpiii mox masneHueM 2-105 — 6-105 Tla (2—6 atm).

AlteTiiieH B OajUIOHE.

Kuciora azoraaa o TOCT 11125, pas6asnennas 1:1, 2 mons/aM? pacTsop.

Tamwmuit mo IT'OCT 18337,

CraHmapTHHII pacTBOp TA/UTUA: HaBecKy Taumsd Maccoit 0,100 r moMemaioT B cTakaH BMECTUMOCTBIO
100 c»?, mpmwmmBaroT 10 cM? a30THOM KMCIOTHI, pa3daBieHHOi 1:1, HArpeBaloT A0 PACTBOPEHUS METAIUIA U
yIameHus OKCUIOB a3ora. Ilpmwimsaior 20—25 ¢cM3 BOIBI, IEPEMENINBAIOT, OXJIAXIAIOT, KOIMYECTBEHHO
MIEPEHOCST B MEPHYIO KOJIOY BMECTIMOCTBIO 1 M3, ONMMBAIOT MO METKU BOJOH U IIEPEMENINBAIOT.

1 cm3 pacrBopa comepxur 0,1 Mr Tams.

Kagmuit mo TOCT 1467 wiu mo TOCT 22860, comepxammii Tajumii He Gonee 2-10—* %, pactBop
100 r/mm3; 100 T XagMus B BUOE KYCOYKOB WM CTPYXKKM pacTBopsioT B 200—250 cM? a30THOM KUCIIOTBL
Kucnory mprinBaoT MeIjIeHHO, HeGobmMuy mopuuaMu (ipumepHo mo 10 em?). Ecmu mipu mo6GasieHuH
OYEPEMHON ITOPITMH KUCIOTHI PEAaKIMSI UIET 3aMEUIEHHO, CIIMBAIOT 06pa30BaBILIMIACS PacTBOP a30THOKMC-
JIOTO KaJIMUS B IPYTYIO KOJIOY U IIPOJOIKAIOT pa3jIoXeHUe. 3aTeM OOBEIUHSIIOT BECh PACTBOP, KUIIATAT AO
yIaNeHus OKCUIOB a30Ta, pasbaBisaioT BOIOW, IIEPEBOJAT B MEPHYIo Koiby BMecTMOcThio 1000 cM3 u
TIePEMETTHBAIOT.

(U3menennas penakuousi, U3m. Ne 3).

33. lIpoBegeHue aHanmsa

3.3.1. Hasecky xammusa maccoil 1,000—5,000 r moMelaloT B KOHUYECKYIO KOJOY BMECTHMOCTBHIO
250 cM3, nprmBaoT 15—25 cM? a30THOM KUCIIOTHI, pasGaBieHHOI 1:1, HarpeBaloT 0 PACTBOPEHM MeTa/UIa
¥ YIAIEHWS OKCHIOB asoTa. IlpmwmBator 20—25 cM3 BOABI, IEPEMEILNBAIOT, OXIAXIAIOT, KOINYECTBEHHO
NIEPEHOCAT B MEPHYIO KOJIOY BMecTUMOCTBIO 100 cM3, ToIMBaloT 10 METKM BOIOI1 M IIEpEMELMBAIOT. PacTBop
AHATM3UPYEMOH TIPOGBI U TPaIyNpPOBOYHBIE PACTBOPHI BBOIAT B BO3AYIIHO-ALIETWIEHOBOE IUIaMI U U3Me-
PSIIOT IIOIVIOLIEHNE aHAINTUYECKOM JmHuy Tajums 276,8 um mo 'OCT 12072.0.

IIpu HEOOXOIMMOCTH K3 PACcCTBOpa aHAJM3UPYEMOI IIPOOHI MOTYT OBITEH OTIPEAEIIEHBI TAKXKE COLepXKa-
HUSA CBUHIIA, XeJle3a, IIMHKA, MEAN M HUKEIIA.

(A3menennas penaknus, Uzm. Ne 1, 3).

3.3.2. I1s TOCTPpOEHUS TPalyUPOBOYHBIX rpahKOB FOTOBAT ABE CEPUU IPATyMPOBOYHBIX PACTBOPOB.

I cepusi: B ceMb M3 BOCBMU MEPHBIX K06 BMecTuMocThio 100 cm3 otmepusator 0,5; 1,0; 2,0; 4,0; 6,0;
8,0 1 10,0 cM3 cTanpapTHOTO pacTBopa (uro coorserctnyer 0,5; 1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 Mr/am3 Tasumsa),
B KaX/IyI0 13 Konb npwimsaioT 1o 10 ¢cM3 pacTBopa asoTHOM KUCIOTHL 2 MOJIb/IM3, JOMUBAIOT BOXOI IO
METKHU U IepeMelmBaioT. OCHOBOM 3THUX I'PalyipOBOYHBIX PACTBOPOB CIIYXKUT BOAA.

11 cepyd: B 4ETBIPE U3 TIATH MEPHBIX K0JI6 BMecTUMOCTHIO 100 cM3 otmepuBatot 0,5; 1,0; 2,0 u 4,0 cm3
cTaHIapTHOTO pacTBopa (uto coorserctByer 0,5; 1,0; 2,0 u 4,0 Mr/oM3 Tawiusg), B KaXAyl0 U3 KOJO
mpwnBaioT 10 cM3 pacTBopa a30THOM KMCIOTH 2 Monb/mM3, 50 ¢cM3 pacTBopa kagmusa 100 r/om3, nonuBaior
JI0 METKU BOJOI U MepeMelnBaoT. OCHOBOM 3TUX I'PATyMPOBOYHBIX PACTBOPOB CIYKUT PACTBOP KaaMUS.
TIo rpamynpoBOYHBIM pacTBOpaM I cepry M3MEPSIOT PACTBOPHI AHAIM3UPYEMBIX IMPOO M3 HABECKU Maccoi
1—2,5 r; II cepust rpagyMpOBOYHBIX PACTBOPOB CIIYXUT JUISL aHAJIM3a PACTBOPOB aHAIM3UPYEMBIX IIPO0 U3
HaBEeCKM Maccoif 5 T.
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C. 4 TOCT 12072.1—79

HpI/I OIIPCACIICHNN M3 OJHOIro0 pacTBOpa CBHUHIIA, XK€JI€3a, IMHKA, MEOW W HUKEIA B KaXIyro M3
YKa3aHHBIX BBIIIC KOJIO I[O6aBJ'UIIOT TaKMe KOJIN4YeCTBA CTaHAAPTHBIX PACTBOPOB 3THUX IJIEMCHTOB, KOTOPLIC
OBl COOTBETCTBOBAIM KOHIICHTPAIIMAM UX B TPaIyUPOBOYHBIX PacTBOPAX.

3.3.1, 3.3.2. (M3menennas pemakuusa, U3m. Ne 3).

4. OBPABOTKA PE3YJIbTATOB

4.1. Maccosywo npomo Tawma (X), %, nupu mnonsgporpadudecKoM OIPeNeIeHUH BBEYUCIIIOT 110
bopmyre
_ _H-V-C
h-m-10000 °
rae H — BbIcOTa BOJHBI TAJUINS aHAIM3UPYEMOTro pacTBopa MpoObl, MM;
V — 06beM MepHOI KOJIOLI, cM?;
C — MaccoBag KOHILIEHTPALUS TAUIMA B IPajiyipOBOYHOM PACTBOpE, MI/aM3;
h — BBICOTA BOJIHBI TAJUTUA TPagyrpOBOYHOTO PACTBOPA, MM;
m — Macca HaBeCKH, T.
4.2. Maccosyro pomo tamug (X), %, 1Ipu aTOMHO-aGCOPGIIMOHHOM OIPeReICHUH BHIYUCIIAIOT 110
dopmyiie
c-v
m - 10000 °
rme C — MaccoBas KOHLEHTPALUS TAJUIMA B aHAIM3UPYEMOM PACTBODE, MI/IM>;
V — 00beM MepHOI KOJOBI, ¢M3;
m — Macca HaBeCKHU, T.
(U3menennan penakous, Uam. Ne 1, 3).
4.3. AGCOJIOTHBIE JOITyCKAaeMble PACXOXIEHUS Pe3y/IbTaTOB MapaUIeIbHbIX OMPEACIICHUN U PE3YIIb-
TATOB aHAJIN3a HEe TOJDKHBI IIPEBLINIATh 3HAYCHUIA, IIPUBEACHHBIX B Tab. 2.

Taonuma 2

OITYyCKAaeMO€ paCXOXICHUE Z[O]'I CKAa€MOC€ pACXOXICHUE PE3YILTATOB
Maccopas gonst Tammus, % na)i-)[annﬁlcnbﬂmx oﬁpc;:[cncmm, % g I;Hanma, % P
Or 0,0005 10 0,0010 BxTOH. 0,0003 0,0004
Cg. 0,0010 » 0,0040 » 0,0005 0,0006
» 0,0040 » 0,0100 » 0,0010 0,0013
»> 0,010 » 0,020 » 0,002 0,003
» 0,020 » 0,080 » 0,004 0,005
» 0,080 » 0,100 » 0,005 0,006

(M3menennas pegakuusa, Usm. Ne 3).
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1. PASBPABOTAH 1 BHECEH Munncrepersom nsetHoii Metauryprua CCCP

NH®OPMAIIMOHHBIE JTJAHHBIE

cranpapram or 27.08.79 Ne 3230

. BBAMEH I'OCT 12072.1—71

. Cranpapr noanocreio coorsercteyer CT COB 920—78

5. CCBUIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTbDI

rocCT 12072.1—-79 C. 5

. YTBEPXKJIEH U BBEJEH B JIEICTBUE Ilocranosienuem I'ocynapcrsennoro Komurera CCCP mo

O6o3nagenue HT/I,
Ha KOTODBIH JJaHa CCHUIKA

Homep nynkTa

O6o3nagenne HT,
Ha KOTODPBIH JJAHa CChUIKA

Howmep nynkTra

TOCT 1467—93
T'OCT 3118—77
TI'OCT 3760—79
I'OCT 4109—79
T'OCT 4204—77
TOCT 4461—77
TOCT 10929—76
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2.2
2.2
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2.2
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T'OCT 11125—84
T'OCT 11293—89
T'OCT 12072.0—79
T'OCT 18337—95
TOCT 22860—93
TY 6—09—3704—74
TY 6—09—5313—87
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6. Orpannyende cpoka neicTBUA CHATO Mo mporokoay Ne 5—94 Mexrocynapcrsennoro Cosera mo
cTangapTuzanun, Merposorun u ceprupukamm (MYC 11-12—94)

7. UIBTAHUE ¢ U3smenenuavu Ne 1, 2, 3, yreepxnaennsivu B despane 1981 r., asrycre 1984 r., uroje
1990 r. (UYC 5—81, 12—84, 11-90)
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