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Tellurium high purity. Method of chemical Baamen

and spectral for the determination of impurities FOCT 17434—72

OKCTY 1709

IocTanosnenuem locymapeTeennsoro komutera CCCP no cramaapram or 30 cen-
Ta06ps 1981 r. Ne 4486 cpox BBe/IeHHA YCTAHOBJIEH

¢ 01.01.83

IToctanosnensem occranpapra or 07.09.92 Ne 1123 cHATO orpaHMYeHHE CpOKa
neiicrens

Hacroswumii cTaHaapT ycTaHaBJIMBAET XMMMKO-CIIEKTPAIbHBIN METO[L
onpeaeneHUs] MHIUS, TAJUTHS, XpoMa, CBUHLA, MapraHua, cepebpa M Meau
B TeJUIype BbICOKO# YucTOThl Mapku T-B4 npu mMaccosoit foae nmpuMeceit
B MPOLEHTAX:

MHIHS 1-1075—1.107%
rauust 3.1076—1.107%
Xpoma 51076 —1.107%
CBUHLIA 5.-107¢—1.107%
MapraHiua 1-10-6—1- 104
cepedpa 5.10°7—3.10-5;
meau 51077 —3.107°.

MeTton ocHOBaH Ha OTHEJEHMM OCHOBHOI MAacChl Te/UTypa B BHAE IBY-
OKMCH Y CrieKTporpathuyeckoM aHalIN3e NOTyYeHHOTO KOHLIEHTpara NpuMe-
ceit. KoadpuuueHT oboraweHust Haxogurtest B npenenax ot 20 no 25.
W3nanne oduupnanbioe [TepeneuaTka Bocnpeimena

*

*[lepeusdanue (mapm 1997 2.) ¢ Himenenuamu Ne 1, 2, ymeepxcieHHoiMu 8 uone
1987 ., cenmabpe 1992 2. (HYC 1187, 12—92)

© HaparenbcTBo cranpzapros, 1981
© UIIK HUanarenncTBo cranmapros, 1997
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C. 2 TOCT 24977.1—81

CrnieKTpanbHbIH aHATN3 NMOAYYEHHOrO KOHLIEHTPAaTa MPOBOMAT 110 Me-
TOLY «TpeX 3TaJOHOB» C MPUMEHEHWEM [UISl MCNAapeHUs MpuUMeceil M
BO30YXIEHUs CIIeKTpa Ayru IMePEMEHHOrO TOKa.

1. OBIIHUE TPEBOBAHUSA

1:1. O6wwue tpe6oanms — no F'OCT 22306—77 co crenyloLnM 10-
MTOJIHEHUEM, YKAa3aHHBIM HUXeE.

1.2. TIpo6y Temnypa npeaBapuTebHO UCTHPAIOT B CTYIIKE M3 OPTaHM-
YECKOTO CTeKJIa 0 MEJKOAMCIEPCHOTO MOPOLLKA, MPOXOAALLEro yepe3
cetky 0,071 MM no I'OCT 6613—86. [Insi aHanusa GepyT aABe HaBecKH
TeJUTypa Maccoit mo 5 ..

1.3. PacxoxmeHust pe3yibTaToB MapaulefbHbIX onpeneneHuit (d) u
PE3YJLTATOB ABYX aHANN30B () He ZOXHbI NPEBBIILATh YCTAHOBJIEHHBIX
CTaHIAPTAMU JOMYCKAEMBIX PACXOXIEHHUIA.

YncnoBble 3HaYEHUS Pe3yNbTATOB AHANN3A OKPYMISIOT M BBIPAXAIOT
YHMCIOM C nocneaHen Unudpoit Toro xe paspsaga, YTo U 3HAYEHUS COOT-
BETCTBYIOLLUX XOMYCKAEMBIX PACXOXACHUI.

1.4. KoHTposib NPaBUABHOCTH BBIMOJIHEHUS aHATH3A OCYLIECTBISIOT
no F'OCT 22306—77 kaxnplit pa3 npu 3aMeHe NapTHH 06PA3LOB CpaBHe-
HUs, TIDU PEMOHTE YCTAaHOBOK, MOCJE JUIMTEbHBIX MEpepbiBOB B paGoTe
W APYrUX U3MEHEHHUSIX, BAMSIOUINX HAa Pe3y/bTaT aHAIN3a,

1.3, 1.4. (MamenenHas penaxkums, Uam. Ne 2).

1.5. ins nposiBieHus (HOTOMIACTHHOK MCMOJB3YIOT METOJTMAPOXH-
HOHOBBIH TPOSIBUTENb, COCTOSILUMI U3 JBYX PacTBOPOB, KOTOpBIe nepen
MPOSIBICHHEM CMelunBaioT 1:2. ’

Pacteop 1. Bopa amcrwinuposannas no T'OCT 6709—72 .... no 1 am’
Kanwmii yrnexucneiit no TOCT 4221—76 ... ... 60 r

Pacteop I1. Bosa mucrwinuposaninas no FOCT 6709—72 ... no 2 am°
Meron no F'OCT 25664—83 .. .............. 6r
I'mapoxuHoH no FOCT 19627—74 . . . . . e 15r
Hatpwit cepHucrokucnbiit (6e3BoaHbIN)
noFOCT 19577 ...... ... ... .......... 90r
Kannit 6pomucrsiit no FOCT 4160—74 .. .. .. .. 6r

IMIpuMewyanue [onyckaercs NpUMEHATh KOHTPACTHbIA NpOSIBUTENh
ApYyroro cocrasa.

Dukcax KUCIBIA CeyIOLEro cocTapa:

Hatpwii cepHoBatucrokucamiii no FOCT 244—76 . . ... ... .. 500r
AmMonwmit xitopuetsitt no TOCT 3773—72 . ... ........... 100 r
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16. Tpe6oBauusa 6e3omacHOCTH

1.6.1. Bce ycTaHOBKH 1a0OpaTOPHH CIIEKTPATLHOIO aHAIM32 JOJXKHBI
ObiTh pa3MelieHbl HA PAacCTOAHUM HE MeHee YeM 1,5 M ofHa oT Apyro#.
DneKTpuyecKkue NpHbopbl M YCTAHOBKH, MCIOJAb3yeMbie NIpH aHAIM3aX,
IOJDKHBI COOTBETCTBOBaTh IPaBWIaM YCTPOICTBA 3JIEKTPOYCTAHOBOK,
I'OCT 12.2.007.0—75.

[Mpo6b1 Tennypa B NMOMMITUIEHOBON YNAKOBKE M PEakTHBbI, IpHUMe-
HieMble U1 aHanu3a B pabpuuHOU YIIakoBKe, AO/KHbI XPAHUTbCA B
crneuunaibHoM wWwkacdy wian 6okce, 060pyaIOBAaHHOM BeHTWISILIMEIA.

(A3menennan peaakuna, Mam. Ne 1, 2).

1.6.2. Tlpu ucrons30BaHWKU W IKCIUIyaTaUUM 3JIEKTPONPHOOPOB M
3JIEKTPOYCTAHOBOK B MpPOLECCE CHEKTPAIBHOIO aHanusa tpebyercst co-
61101aTh MpaBUIa TEXHUYECKOi 3KCIIyaTalMH 3JIeKTPOYCTaHOBOK I10Tpe-
O6uTeneit M mpaBWwia TEeXHUKHM 6€30MacHOCTH MNpH  IKCIUTyaTaluH
3JIEKTPOYCTAHOBOK MNotpebuTesieil, yreepxaeHHble TocaHeproHan3opoM
FOCT 12.3.019—80.

ITpu aHaM3e TeUTypa MCMOJB3YIOTCA CAEOVIOLNE PeaKTUBBl U MarTe-
pHAJIbI, OKa3bIBAIOLIME BpenHOE AeHCTBHE HA OPraHU3M YeJIOBEeKa: CBH-
Hell, XpoM, M€Ib, MHIMII, MapraHeu, cypbMa, PTyTh, aMMMAK, a30THast
KUCJIOTA, YTOJbHbIE 3JIEKTPOIbl, TIPU 3aTOYKE KOTOPBIX oOpa3yeTcs yrie-
polcojiepXxallast nbulb.

Ipu BBINONHEHUH aHAIN30B HEOGXOOMMO COBITIONATh OCHOBHBIE MTpa-
Buja 6e3onacHoit paboThl B XUMHUYECKUX 1aOOpAaTOPHSIX.

(Mamenennas penaxuns, Msm. Ne 1).

1.6.3. Kaxnslit HCTOYHMK BOIOYXIEHHUS CNEKTPA NOKEH TOMEIATh-
sl BHYTpH NpUcrocobeHus, 060pynoBaHHOTO MECTHBIM OTCACHIBAIOLLIUM
YCTPOHCTBOM IS YIAICHHUA W3 BO3MYLIHOM Cpefibl 030Ha, OKHUCJIOB a30Ta,
OKHMCJIOB METAJUIOB U OKHUCHU YIJepona, BbLUIENSIOUIMXCA B MCTOYHMKAX
BO30YXAeHUs CIIEKTPOB U BpeAHO AEMCTBYIOIIMX HA opraHuaM paboTalo-
Iero, 3alllUTHBIM 3KPaHOM ISl NPEeJOTBpaUIeHHUsT OXora YabTpaduoJe-
TOBBIMM JIYYaMH.

1.6.3.1. CraHoK, MCITOJb3yeMBIi Ul 3aTOYKH YrOJIbHBIX 3JIEKTPO/IOB,
JOMXXEH MMETh BCTPOCHHBIH BBITSIKHOI BO3NYXONPHEMHHUK I MPeNoT-
BpallleHUA TMMONaAaHUs YIJIEPOAOCOAEPXALLEH MMbUIM B BO3AYX padouyeit
30HbI B KOJIHYECTBAX, NMPEBbILAIOLMX NIPEIEAbHO JONYCTUMblE KOHLICHT-
pauuu. : ,

(Mi3menennas pepaxuua, Mam. Ne 1).

1.6.3.2. MoaroToBka nMpo6 K aHANK3Y (B3ATHE HABECOK, U3MEIbUEHUE,

nepeMeLIMBaHKUE C YIOJhHBIM MOPOIUKOM) JOJDKHA NMPOBOAUTHCSA B BbI-
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C. 4 TOCT 24977.1-81

TAXHBIX 1ikadax win 6okcax, 060pyl0BaHHBIX BEHTHIALHOHHBIM YCT-
POMCTBOM.

1.6.4. Tlpu npoBseqeHUM aHaNM3a TeUypa B Bo3fyxe paGouell 30HbI
06pa3yioTcs BpeJHbIE BELIECTBa, yKazaHHbie B Tab. 1.

Ta6bnnua 1

[MpeaenbHo aonmycTH-
Bpe}lele BelCCTBa Knacc onacHOCTH ¥ BMI ONacHOCTH Masi KOHLUECHTpauum,
MI/M
Tennyp 1 — oTpaBieHHe a3pO30AMH 0,01
I — oTpamieHHe napaMu 0,01/0,005
CaHHell 1 — oTpaBneHHe a3pO30NAMHU 0,01/0,007
O3oH 1 — oTpaBieHHe NIapaMHy 0,1
XpoMa OKHCh 2 — oTpaBJicHHE a3pO30JsIMH 1
Mapranen » » » 0,3
CypbMa - » » » 0,5—0,2
A30Ta OKHCITBI 2 — oTpaB/icHHE MapaMu 5
Yrneposaa nbinb 4 — PpubporeHHOE BO3AEHCTBUE 6

KoHTpoab 3a comepxaHuMeM BpefHbIX BelleCTB B Bo3ayxe paGouei
30HBI JAOJIKEH OCYILECTBIATLCS B cootBeTcTBMH ¢ TOCT 12.1.007—76 u
roCT 12.1.005—88.

AHanu3a mpo0 Bo3ayXa Ha COAepXXaHUE BPEAHBIX BELLIECTB OCYLLECTBJIS -
ercsi Mo TEXHUYECKHM YCJIOBUAM Ha METOIbI ONpeacieH s BpedHbIX Be-
IIECTB B BO3AyXe, YTBEpXIEeHHbIM MHUHUCTEPCTBOM 3ApaBOOXpAHEHHS
CCCP.

1.6.5. Bce ocTaTku MeTaJLUIMYECKOTO TEJUTypa, KOTOPbIE HE UCIOMb30-
BaHBI [UIS1 @HAJIN34, NOJXHbI BO3BPALLATECA M3rOTOBUTENIO (3aKA3UHKY).

IMpu HeoGXoMUMOCTH YTWIH3AUMHU, 06e3BPEXMBAHUE U YHUYTOXEHHUE
BPEIHBIX OTXOXOB OT MPOU3BOJACTBA AHAJTU30B OCYILECTBISAETCS B COOTBET-
CTBUU C JOKYMEHTALNEH, YTBEPXIECHHON B YCTAHOBJIEHHOM IOPSUIKE U
COIJIAaCOBAHHON! C CaHUTApPHO-3IHIEMHUONIOTHYECKON ciayx60oit MuHuC-
TepcTBa 3apaBooxpaHeHus CCCP.

1.6.6. Jlabopatropusi CITEKTPaJbHOTO aHANM3a HOMXKHA UMETh o6uIyIo
MIPUTOYHO-BBITSDKHYIO BEHTHWISILHMIO Y MECTHYIO BBITSIKHYIO BEHTUJISILIMIO
B cooTBeTcTBUM ¢ TpeGosanuamu FOCT 12.4.021—75.

s npenoTBpalleHUs MONagaHus B BO3AyX paboyeif 30HBI BPEIHBIX
BELLECTB, BbUACASIOLIMXCA B MCTOYHHKAX BO3OYXIEHUS CEKTPOB U Bpeld-
HO NEefiCTBYIOUIMX HA OpraHM3M paboTalollero, a TakXe IS 3alIUThI OT

4



IrOCT 24977.1-81C. 5

37IEKTPOMArHUTHBIX U3NYYEHUI M NMPeJOTBPALLUEHHUS 0XOora yiasTpaduose-
TOBBIMU JIyYaMH KaXIblif MCTOYHMK BO30YXIEHUS CMEKTPOB HOJDKECH
NMOMELUATbCS BHYTPH MPUCTIOCOONEHHUs!, 060OpPYAOBaHHOTO BCTPOEHHBIM
BBITSXKHBIM BO3yXOIIPUEMHHUKOM B COOTBETCTBHH C TpeGOBaHUAMU
FOCT 12.4.021—75 u 3awmTHBIM 3KkpaHoM mo F'OCT 12.1.019—79.

1.6.6.1. Bce pa6oTbl Mpu NpoBeJeHUH aHATU30B HEOBXOXMUMO BBIMOJI-
HATb B CYXOM MCMPaBHOMN CELONEXAE M MPEeAOXPAHMTENBHBIX MPHUCITO-
COGNEHMAX B COOTBETCTBUM C HEHCTBYIOIMMU THIIOBBIMH OTpacleBbIMH
HOpMaMu GecnuIaTHOM BbLIAYM CMELONEXKIbI, CMIEHOBYBM M MpPENOXpaHH-
TEJbHBIX MPUCTIOCOONEHUI paboYuM U CITyXaLIUM.

Cneuonexny HeoO6XOAMMO XPaHHTh B CMIELUATBHBIX MUIOTHO 3aKpbIBa-
Iowmxcst Wwkagax, oTAENIbHO OT COGCTBEHHON ONEXIDbI, €XEHEHENbHO
claBasi ee B CTHPKY. BblHOC crienonexast, a Takxe npebbiBaHHe B Heil 3a
npeaenamMu paboyero MOMELLEHHS, 3AMPEILAIOTCS.

1.6.6.2. PaGotaioLine B XMMHUYECKOR M CMIEKTPATBHOI 1aGOPaTOPHsIX
ofecrneynBaloTcs MOJOKOM B COOTBETCTBHM C NMpaBWIaMM GecruiaTHoit
BbIIaYH MOJNIOKA WIM JIDYTMX PABHOLEHHBIX MHUILUEBBIX MPOLYKTOB
paGouMM M CIyXaluMM, 3aHATHIM B POU3BOACTBAX, LIEXaX, HA YYacTKax u
B JIpyI¥X MOAPA3NENeHUAX C BPEAHbIMM YCJOBUSIMH Tpyaa, KOTOpOE
Heo6X0aMMO MPUHUMATB [0 WM NOC/IE OKOHYAaHMsI paGoThI.

1.6.6—1.6.6.2. (Mamenennas penakuus, Ham. Ne 1).

1.6.6.3. ITocne okOHYaHMUsI paGOTBI C TEJUTYPOM HEOBXOAUMO TIIATE N b-
HO BBIMBITb DYKH, HE CHMMasl [IEp4YaToK, a 3aTeM CHATb IEPYATKH U ellle
pa3 BBIMBITh PYKH C MBLUIOM M IUETKOM.

1.6.7. K paboTe B XUMHMYECKMX H CMEKTPAIbHBIX Jniaboparopusx
AOIMyCKAKOTCS JMLa He Mouoxe 18 jiet, 06yyeHHbIe OCHOBHBIM MMpH-
emam paboThl Ha MpUGOPax U 3/MEKTPOYCTAHOBKAX COMIACHO IpaBUJIaM
TEXHUKM 6€30MacHOCTH TMpM IKCIUTYaTalMM 3IEKTPOYCTAHOBOK IO~
Tpeburenei, yreepxaenHbix I'ocaHepronamzopom CCCP, u Metomam
aHam3a. [loctynaiomme Ha paboty, a Takxe paboTalolMe HOIXKHBI
NPOXOAMTDL: TMpENBapUTENIbHBIE U MEpHOIUYECKHE MEIULIMHCKHE OC-
MOTpbI B COOTBETCTBUU C YKa3aHMsIMM MUHMCTEpPCTBA 31paBOOXpaHe-
Hus CCCP.  [lpensapurennHoe  ofydeHue MeTomaM paGoThl C
BPEIHBIMM BELIECTBAMU M MPAaBUNAM OOpALUEHUS C 3AIUTHBIMU CPEACT-
BaMH; CMELHATbHBIA HHCTPYKTaX IO TEXHHKE 6e30MacHOCTH C COOTBET-
CTBYIOWIEH 3anMCBI0O B YCTAHOBJIEHHOM [OpAAKE B COOTBETCTBUM C
I'OCT 12.0.004—90.

(M3amenennan penakumsi, Mam. Ne 1).



C. 6 TOCT 24977.1—81
2. AIIITAPATYPA, MATEPHAJIBI, PEAKTHBbBI

Cnekrporpad audpaxumonsiit tuna JIPC-8 (pewerka 600 wrtp./MM,
nepBblit nopsinok) win Tuna CTD-1 ¢ TpeXJIMH30BON CHCTEMOIl OCBeLLe-
HUSA LUEJH M TPEXCTYMeHYaThiM ocaabureneM.

MuxkpodoToMeTp, NMpeaHa3HaYeHHBIA 11 U3MEPEHHS [IOTHOCTH MO-
YepHEeHUS CHEKTPATbHBIX JUHHIA.

Cnekrponpoekrop Tuna I1C-18.

TenepaTop akTMBU3UPOBAHHOM AYTrM IEPEMEHHOTO TOKa JH060r0o TUIIA.

CraHOK M1t 3aTOYKH YTOJIbHBIX 3JIEKTPOIOB.

Bechl naGopatoprble o6liero HasHaueHMs 2-To Kjacca TOYHOCTM €
MOrPELLHOCTDIO B3BelIMBaHus He Gonee 0,0002 r no TOCT 24104—88.

Becni TopcuonHbie Tina BT ¢ norpeliiHocThIO B3BeliMBAHKUS He Gonee
0,001 r no I'OCT 13718—68.

Tupu I'-2~210 no F'OCT 7328—82, nUBUETH MEAMLMHCKUE U3 He-
pxasetowieit cranu no F'OCT 21241—89.

Bokchbl U3 OpraHMYECKOro CTeKNa.

Jlamna ungpakpacHas ¢ 1abopaTopHbIM aBTOTpaHCc(hOpMaTOpOM THNA
IMHO-250—2 win aHaOrMyHas.

DeKTPOIUIMTKA C TEPMOPErYISTOPOM.

IMocyna kBapueasi (crakanbl, yaiiky) no FOCT 19908—90.

Yawky BuiMapuBaTenbHble U3 ¢roporiacta BMecTHMOCThio 100—
200 cm?,

Annapar neperoHHblil KBapLIEBbI# IIsI MEPEroHK! peaKTHUBOB.

Crynka U3 opraHM4YecKoro CTekJa ¢ IECTHKOM.

BnexTpoabl U3 yrineit ocoboit yucrorsl o TY 48—20—78—75, nua-
MeTpoM 6 MM, pa3MepoM Kpartepa 3,8 x 4 MM.

KoHTtpanekrpoas! U3 yraeit oco6oil yrctorst mo TY 48—20—78—75,
nuameTpoM 6 MM, utiHOoM 30—50 MM, OIMH KOHEI[ 3aTO4eH Ha nonycdnepy
WJIM yCceYeHHbIM KOHYC ¢ AMAMETPOM ILIowanku 1,5~2 MM.

Kucnora aszorHasi oco6oii unctotel no FOCT 11125—84, npu Heo6-
XOAMMOCTHM [BAXIbl MEeperHaHHas B KBapLEBOM amiiapare, 1 pacTBopbl
1:1 u 1:4.

Tlopomok rpadurtosslii ocoboit uucrorsl no TOCT 23463—79.

Tesnyp Bblcokoit yucrorel Mapku T-B4 o TY 6—04—65—82 unun
«KcTpar no TY 48—0515--028-—-89.

Cnuprt STHJIOBbIA ~ TEXHUYECKHMIt  pEeKTU(PHUKOBAHHBIA MO
roCT 18300—87.

AMMOHHUI xpoMoBokucasli mo F'OCT 3774—76.
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IInactunku dororpadpuueckue MPC-02, MPC-03, pasmepom
130 x 180 MM no TY 6—43—1475—88.

Mpumeyanue [Jonyckaercs npumeHeHHe nNpuGopoB ¢ HOTONEKTPH-
YECKOW perucTpauMeif CneKTpoB W APYTUX CHEKTpaibHBIX NpHGOpOB, JApYTHUxX
PeakTHBOB U MaTepHaioB, GOTOMNACTHHOK, 06ECNIEUHBAIOILMX MOTyYeHHE TIOKa-
3aTefieil  TOMHOCTH, HE YCTYMAIOINX PErflaMEHTHPOBAHHBIM HACTOSIUMM CTaH-
JapTam.

HUnauit mo FOCT 10297—94.

Taunuit no TOCT 12797—77.

Csunen no I'OCT 3778—77.

Maprasen no F'OCT 6008—90.

Meas no 'OCT 859—78.

Cepebpo no I'OCT 6836—80.

MaccoBas nons Merannos He MeHee 99,99 %.

PacTBOpBI YHCTBIX METAJLIOB.

PactBop ranmsa: 0,5 r Metasna pactsopsiior B 10 cm? pactopa asor-
HOM KHCNIOTHI 1:1, pacTBOp OBOIAT [0 KMIEHMS IS YAATEHUSI OKUCIIOB
430Ta, OXJIAXKAAIOT, KOJIMYECTBEHHO MEPEBOIST B MEPHYIO KOJIGY BMECTH-
mocThio 100 cm3, no6asasiior 5 cM3 a30THOI KUCJIOTHI, JOBOAAT A0 METKU
BOMOW U MepeMelInBaloT.

1 eM? pactBopa conepxut 0,005 r rasms.

PactBop uHaus: 0,5 r MeTana pacreopsior B 10 cM® pacTBopa a30THO#
KHUCJIOTHI 1:1, pacTBOp AOBOIAT 10 KHIIEHHS, OXIAXIAIOT, KOJTUYECTBEHHO
NepeBOIAT B MEPHYIO KoJby BMecTUMocTbio 100 cM?, noBomaT mo MeTkm
BOIOH U MepeMellunBaloT. '

I cm? pacTBopa coaepxut 0,005 r uHan.

Pacteop cBunua: 0,5 r MeTa/ia pacTBOpSIIOT B pacTBOpe a30THOI
KUCNOTBI 1:4, pacTBOp NOBOAAT NO KHMMEHMS, OXIAXHAIOT, IMEPEBOIAT
KOJIMYECTBEHHO B MEPHYIO KOGy BMectuMocTbio 100 cM?, mosoast no
METKH pacTBOPOM a30THOM KUCHOTHI 1:1 U mepeMelnBaloT.

1 cM> pactsopa comepxut 0,005 r cBUHIA.

PactBop xpoma: 1,4615 r XpOMOBOKHMCIOrO aMMOHMSI PacTBOPSIIOT B
50 cm? Bonbl, NEPEBONAT KOMUUECTBEHHO B MEPHYIO KOJIGY BMECTHUMOCTBIO
100 cM>, HOBOIAT 1O METKM BOOI M MEPEMELIMBAIOT; PacTBOp HCHOJIb3Y-
IOT B IeHb MIPUTOTOBNEHHS.

1 cM3 pactBopa comepaxut 0,005 r xpoma.

Pacteop Mapranua: 0,05 r Meramia pactsopsior B 10 cm? pactBopa
A30THOM KHMCNOTHI 1:1, pacTBOp JOBOAAT D0 KMUIEHHsI, OXJIAXAAIOT, Mepe-
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C. 8 TOCT 24977.1-81

BOIAT KOJIMYECTBEHHO B MEPHYIO Koy BMecTHMOcThio 100 cM?, nosoasr
O METKH BOJOH M MepeMEeLUBaIOT.

1 cm?® pactBopa comepxut 0,0005 r MapraHua.

PactBop Meau: 0,05 r MeTamna pacropstior B 10 cM? pacTBopa a3oTHo#
KMCJIOTHI 1:1, KOJIMMECTBEHHO NEPEBOMAT B MEPHYIO KOJNGY BMECTHMOCTLIO
100 cM>, 1OBOAAT 0O METKK BOLOH M MEPEMELLINBAIOT.

1 cMm® pactBopa comepxut 0,0005 r meau.

PactBop cepedpa: 0,05 r cepebpa pacTsopstioT B 10 cM? pacTBopa a30T-
HoW xucnothl 1:3 npu chaGom HarpeBaHWU, PacTBOP OXJIAXAAIOT, KOMU-
YECTBEHHO [1EPEBONAT B MEPHYIO KoaGy BMecTMMocThio 100 cm?,
106aBasIoT 5 cM> a30THOM KMCAOTHI, JOBOAAT A0 METKHM BOLOH U NepeMe-
LIIMBAIOT.

1 cm? pactBopa conepxut 0,0005 r cepebpa.

JIis NpUroTOBIEHUSI PACTBOPOB MOXHO HMCMOJbL30BaTh OKUCIIBI, yIile-
KUCJIble WM a30THOKHMC/IbIE COJIM YKA3aHHBIX Bblllle METALIOB KBanudu-
KalMy 4.1.a. WIK X.Y.

(Namenennas penakuma, Uam. Ne 1, 2).

3. TIOATOTOBKA K AHATIN3Y

3.1. JIByokuchb Tennypa. B KBapueBblit cTakaH BMeCTUMocTbIo 200 cuM>
HanusaoT 100 cM® pactBopa a3oTHOM Kucnotel 1:l, MomorpeBailoT Ha
anextporuiutke o 40—50 °C u HeGonbiMu nopunamu (500 Mr) nobas-
JISIIOT HaBeCKy TeJutypa Maccof 15 r. PacTBopeHuUe 4acTHLL 3JIeMEHTapHOTO
TeJUTypa KaXAOW MOPUUM JOJXKHO ObITh MOJHLIM. Peakuus qo/okHa Mmpo-
TeKaTh HeTpepbiBHO, I 3TOrO pacTBOp CJlerka MoAorpeBaloT Ha ciaboi
3JIEKTPOTUIHTKE.

IMony4eHHBIl pacTBOp BMECTE € OCAJKOM BBIIAPUBAIOT MOA JIaMIIOH
IO TOJyYeHMs BIaXHBIX cofeil (ocTaBuuMiicsi o6beM KHUCIOThI AQEKEH
GbITh He MeHee 3—5 cm?). _

K octarky npubasnsiior 150 cM> ropsueit Bofbl, M 3TOM BBINANAET
AByokuch Tesutypa. CrakaH OXJIaXOAOT B MPOTOYHON BOAE M OXJITaXAEH-
Hblil pacTBOp AeKaHTUpYIOT. Ocanok ABaxasl mpoMbiBaioT 30 cM® Bobl,
3aTeM BBICYILMBAIOT MMOJ JIAMITOH 10 YIaJeHHs 3amaxa a30THON KUCAOTHI.
BricynieHHYIO ¥ TILATEIbHO MEpeMEIaHHYIO ABYOKMCH TEJUTypa XPaHST B
MOJAUITUIEHOBOH BaHouKe.

OGpa3ibl cpaBHeHUs. [Uist IPUTOTOBNEHUS OCHOBHOro oGpasua cpas-
HeHus1, cogepxauiero ro 0,1 % WHIMsA, TaUMA, XpoMa, CBHHLA U IO
0,01 % mapraHua, cepebpa, MeaM, B KBaplEBYIO YalIKy moMetwalor 5,0 r
rpacMTOBOrO MOPOLIKA M HAKAMbIBAIOT Mo 1 cM? yKa3aHHBIX PACTBOPOB.

8
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[Ipu BBENEHMM PACTBOPOB CJEAAT 32 TEM, YTO6BI PACTBOD, MPOMUTHIBAIO-
KA OCHOBY, HE Ionagal Ha CTEHKU U AHO YawKu. JUIst 3Toro no Mepe
BBENCHMSI pacTBOpOB MpHUMeceil rpaUTOBbIA MOPOMIOK MOACYILMBAIOT
NoJ IaMITOil 10 UCYE3HOBEHHS 3araxa a3oTHOH KHCIOTHI.

[MonyyeHHyI0 cMeCh TLIATENBHO MEPEMELIMBAIOT B CTYNIKE B TeYEHUE
60 MuH. Pa3baBneHuem rpaduToBbIM MMOPOLIKOM OCHOBHOro 06pasiia
CPaBHEHMS B ISITb a3, KaXIOro U3 MOCNEAYIOIUX — B MATh WIH ABa pa3a
FOTOBAT cepHio paGouux oOpa3LoB CpaBHEHHS, KOTOPbIE CMEILUMUBAIOT C
YHCTOM ABYOKHCBIO TeJutypa 4:1.

OGpasubl cpaBHEHHs, CMELUIAHHBIE C ABYOKHMCBIO TEJUTYpa, CONEpXaT
KONMYeCcTBa NMpUMecei, ykasaHHbIe B Tabi. 2.

Ta6nuua 2

Maccosas nons npumeceit, %
Homep o6pasua
CPaBHEHUA Mapraneu, cepebpo, mean M, cl;;?::: » XPOM,

1 0,0005 0,005

2 0,0001 0,001

3 0,00005 0,0005

4 0,000025 0,00025

5 0,00001 0,0001

[IpurotoBneHHble 06pa3Lbl CPABHEHUS XPAaHAT B MOJTHITIICHOBOM
MoCyAe C TUIOTHO 3aKPbIBAIOLIMMUCS KPBIILIKAMHU.
(M3menennas penaxkuus, Ham. Ne 2).

4. IIPOBEJEHUE AHATU3A

[Ipo6y Tennypa npenBapuTebHO HCTHUPAIOT O MEIKOIMUCHEPCHOTO
[OpOLIKA B CTYNKE U3 OPraHU4YECKOro CTEKIa.

HIna ananu3a GepyT nBe HaBeCKM TeJuTypa Maccoii mo 5,0 T.

B xBapueBble cTakaHbl BMecTUMOcCTbIo 100 cM? nomewator no 30 cm3
pacTBopa a3oTHOM KUcaoTh 1:1, HarpesaioT 1o 40—50 °C u BBICHINAIOT B
HUX HaBECKHM TeJUTYpa OTAEIbHBIMHU NOPLUMAMM (KaXaast MopLus mpubIu-
autesibHO 500 mr). Kaxayio mopuuio 1o6asisiior nocie nojHoro pacTso-
PEHHS1 YaCTHLL JIEMEHTAPHOTO TeJUTypa U3 NpeabLIylueit mopuuu. Peakuus
JOJIXHA MPOTEKATh HEMPEPBIBHO, VI YeT0 PacTBOp CJIETKa MONOTPEBAIOT
Ha cyaboHarpeToii 3eKTPOIUIMTKE.
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Kaxaeit 13 MoNy4eHHbIX pacTBOPOB BMECTE C BBIMABIUUM OCAIKOM
BBIMAPUBAIOT MOJ JIAMITOH IO NOJYyYEHUs BJIAXHBIX COJIEH, rocie IToro
npwiusaiot no 50 cM? ropsiyeit Boabl. Ilpu MemieHHOM BbIMAapUBaHUH
KMCJIOTHOCTh PacTBOpa JOMKHa GbITh okono 19 r/amM® mo MeTusioBoMy
¢drosteToBOMY (XKenTo-3eneHast oKpacka). PacTBopbl ¢ 0calKoM KUNATSAT
3 MMH 3aTeM OXJaXAalOT B IMPOTOYHOM Bone B TeueHHe 60 MuH. Oxax-
IeHHBIE PACTBOPHI AEKAHTUPYIOT B MPEABAPUTEIbHO B3BEILEHHBIE YalUKH
3 ¢ropornacta. Ocaiky ABAXIB NPOMBIBAIOT AeKaHTauuer no 10 cm?
Bofbl. [IpOMBIBHBIE BOABI IPUCOETUHSIOT K PACTBOPAM M BCE BbINMAapUBAOT
nocyxa.

Yamku ¢ CYyXMMH OCTaTKaMH B3BEIIMBAIOT, ONpelessiioT Maccy KOH-
LEeHTpaTa ¥ BeIMUCIAIOT K03 duimeHT oboraieHus (K) no popmyne

k="
: m,

b

rae m — Macca aHaIu3upyeMoi npobel, T;

m; — Macca KOHLEHTpaTa, I.

st nposemeHHs KOHTPOJBHOIO OMbITA B 4alIKy M3 dToporuiacta
BMecTHMocThio 100 cM® nmomernator 200 Mr AByOKMCH TeJUTypa, MpWIMBA-
10T 30 cM® a30THOH KMCIOTHI, BbIMApUBAIOT A0 HeBosibloro obbema,
npuaupaloT 70 cM> BoBI U BHINAPUBAIOT Jocyxa. Bee onepauyu npoBoasT
OJHOBPEMEHHO ¢ NPUIOTOBJICHMEM KOHuUeHTpaToB. [las Kaxamoi cepuum
npos, MPUroTaBlUBAEMbIX OJHOBPEMEHHO, IMPOBOOAT OBA KOHTPOJb-
HBIX OMbITA. A

Kaxblit KOHIEHTPAT 1 KOHLIEHTPAT KOHTPOJIBHOTO OMNbITa CMELINBA-~
10T ¢ rpaduToBbIM NMopolukoM 4:1. OT NMOAroTOBAEHHBIX KOHLIEHTPATOB
npo6 U KOHTPOJbLHBIX OMBITOB, a TAKXKEe 06pa3LioB CpaBHEHUSI OTOMUpPAIOT
HA TOPCHOHHBIX Becax HaBecKM Maccoit 1no 40 Mr ¥ noMelamoT UX B
KpaTepbl YroJbHBIX 3JEKTPONOB, YIUIOTHSISI HACHINKY HaOMBaIKoi. U3
OPTraHWYECcKOTO CTEKJIa. ' ‘

Koadduument oGoramerus (K;) KOHTPONABHOIO OIBITA BBIYMCISIOT
no ¢opMmyne

_m
K==,

my
rJie m — Macca HaBECKM TeJUIypa, B3ATas I aHAJIN3a, T;

m, — Macca HaBeCKH ABYOKHCH TeJnypa, B3ATas B KaYeCTBE OCHOBHI'
IS aHaIHu3a, T.

DneKTpoab! MpeABapUTENBHO OGXHIaloT B Iyre NepeMEHHOTo TOKa
10
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cwioii 10 A B TeyeHue 15 c. OT kaxmoro KoHLEHTpata M obpasua
CpaBHEHMS TOTOBAT 110 ABA 3JEKTPOIA.

CriexTpbl 06pa3LoB cpaBHeHHS U P06 ¢oTorpadupyioT MpH NMOMOLLK
aMppakUMOHHOTO cnekTporpada Ha GOTOIIACTUHKY Yepe3 TPEXCTYIEH-
YaThiil ocnabutenb npu wMpHHe wenu cnektporpada 0,025 MM. Mex-
3JIEKTPOAHBII IPOMEXYTOK 2,5 MM.

Hcnapenue npoGel M BO3GYXIEHHE CNEKTPOB NPOM3BONAT B Iyre
nepeMeHHOro Toka cunoii 12 A. 3kcro3uuus 40 c. Ha onxoit ¢poronnac-
THHKE ¢GoTorpagHpyioT Mo IBa CrekTpa Kaxmoro obpasla cpaBHEHUS
KOHLIEHTpaTa aHAIU3UpYyeMOoil POkl U KOHTPOJBHOIO OIBITA.

(Mamenennas penakumsi, Mam. Ne 1, 2).

5. OBPABOTKA PE3VYJIbTATOB

5.1. Tlpu oMol MHUKpPohOTOMETPa U3MEPSIOT MOYEepHEHMUsl JIMHUIA
OMpeNeNAEMbIX NEMEHTOB (5,+4,) ¥ MUHHMATbHOE MoYepHeHHe GpoHa (Sp)
OKOJIO KaXAOW M3 3TUX JIMHUI (LIHHBI BOJH B HM):

unHaui Inl 303,94;

rayumit Gal 294,36;

xpoM Cr 11 283,56;

ceuHel Pbl 283,31;

MapraHer, Mnl 279, 83;

mens Cul 327,40;

cepebpo Agl 328,07. .

Ha mukpodotoMerpe H3MepsIIOT IUIOTHOCTb MIOYEPHEHUS JIMHUM OII-
peNessIeMOro 3JIEMEHTA B CTEKTPaX [palyMpOBOYHbIX 0BPA3LIOB BO BCEX
TPeX CTyNeHbKax ocjaaburessi (CM. MpUIOXEHUST 1—2), CTpoAT XapakTte-
PHCTHYECKYIO KPMBYIO M HAXOAT MO HE# COOTBETCTBYIOLIME U3MEPEHHBIM
BETMYHHAM Sy14, Sp 3HaueHUs lgliiy M lgly. BhraMCAIOT BeAMYHHY

I 1
Ig —[ﬂ, HaxoIsT cpefHee 3HaveHue (Ig 1—" )ep IUISL ABYX CIIEKTPOB KaXIOTO
) ®
o0pasua cpaBHEHUs!, KOHLIEHTpaTa Npobbl U KOHTPOJIBHOIO ombita. ['pa-
1
AyUpOBOYHbIE rpaduKU CTPOSIT B KOOpAMHATax Ig l—", lgC ¥ HaxomsT Mo
®

HHM colepXaHUs1 NpuUMeced B KOHUCHTpAaTax l'[p06 H KOHTPOJIBHBIX
OIbITAX. '

Maccosyio nomo aneMeHTa (X) B MpoLieHTax BBIYUCISIOT Mo opMyie
11
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CCI

K K’
rae C — maccoBasi 10151 OTIPENE/AEMOrO 3JIEMEHTA B KOHLIEHTpATe aHa-
JM3upyeMoit npobul, %;
C) — MaccoBasi [0/l OMpeEdeNsieMOro 3JEMEHTa B KOHTPOJIbHOM
onerte, %;
K — xoadpduument oboraieHus;
K, — xoadpduumeHT 06orauieHUss KOHTPOJLHOTO OMbITA.
3a pesynbTaT aHaNM3a IPUHUMAIOT cpefiHee apUPMETHYECKOE Pe3yiib-
TaTOB ABYX Mapajule/IbHBIX OMNpeleNieHHit 110 IBYM cnex’rporpammaM Kax-
Iloe, MoJy4eHHbIX Ha OXHOM doToIUIacTUHKE.
(M3menennas penakums, Usm. Ne 1, 2).
5.2. PacxoXueHust pe3ynbTaToB ABYX NapaUIENbHBIX onpeaeneHuit (d)
1 pe3yJIbTaToB OBYX aHann308B (D) npu noBepuTteabHoM BeposiTHocTH 0,95
He JOJDKHBI MPEeBBILLIATh 3HAYEHHU, yKa3aHHbBIX B Tabn. 3.
HormyckaeMbie pacxoXIeHusi sl MPOMEXYTOUHBIX MAaCCOBBIX HOJEH
- MIPUMeECEN PACCYMTHIBAIOT METOIOM JIMHEHHON MHTEPMOMALMM WIK MO
¢dbopMynaM It MHAUS, MM, XPOMA U CBUHLA:

d= 04 C D=C — B Mana3oHe MacCcoBBbIX MAOJEiH oT 5 - 10~7
1-1073 %;

d=0, 3 C D=0,6 C —s JMAna3soHe MaccoBbIX Aojiei ot 1 - 10~
mo1.107* %,
JUIS MapraHua:

d= 05 C D=C —8 JIMariazoHe MaccoBbIX JonaeitoT 1 - 10— 1o
1.107° %:;
s cepebpa:

d=0, 4 C D=0,6 C —s AUANa3oHe MacCOBbIX Jonei oT 1 - 10 —3
go1.10~% %,

d= 04 C D=C —5s Auana3oHe MacCoBbIX Jojeit or 3. 10
1-1073 %,

d= 0 3 C D=10,6 ¢ — B IMana3oHe MacCoBbIX fojeifor 1 - 10 z(o
1.10~% %,
IJISL TAJLTUS:

d=0,5C.D=C —B [Mana3oHe MACCOBBIX nosneit ot 3 - 1079 o
1-10-3 %,

12



TOCT 24977.1-81 C. 13

d=104 Z‘; D=0,5 ¢ —8 JMana3oHe MaccoBbix goneii ot 1 - 1073 go

1-107% %,

rae C — cpeaHee apudMeTHYECKOE pE3yIbTATOB MApAUIEAbHbIX ONpe-

NeNeHUi;

C — cpennee apucdMeTHYECKOE JBYX Pe3yJIbTATOB aHAIN3A.

Ta6nuua 3

PacxoxneHue
OnpeaensieMblit Maccosas gons pe3ynbTaToOB OBYX Pacxoxacnne
SNIEMEHT J/ICMCHTA, % NapaulCIbHbIX Pe3y/IbTATOB J.;Z)’X

onpegenennit, % aHa/u308,

WHaui, Mens, 5.1077 2.1077 5.1077
XpOM, CBHHeLl 1107 0,4. 10"6 1.10~¢
5-1078 2-107° 5.10~°

1.1073 0,3 10—5 0,6-10~3

5.107° 1,5 10— 3.107

1.10~4 0,3-10~* 0,6-10~*

Maprasew 1.10~¢ 0,5- 10—6 1-10—6
5.107° 3.107¢ 5.10°°

1.1073 041073 0,6-10~3

5.1073 2.1073 3.107°

1-10~* 04-107* 0,6-10~*

Cepebpo 5.10~7 2.1077 5.1077
1.107¢ 04 - 10—‘ .10

5.1073 1,5-1073 3.1073

1.107* 0,3.10~* 0,6-10~*

Tawmit 3.10~ 2.1078 3.107°
11073 04 10—5 0,6 - 10‘5

3.107 1.1073 2.107°

1-1074 0,4.10~* 0,6-10~*

(U3menennan pepaxkuma, H3m. Ne 2).
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ITPHJIOXEHHE 1
Cnpaeouroe

ITIOCTPOEHUE XAPAKTEPUCTHYECKO! KPUBON
P®OTOILIACTUHKH ITO CIIEKTPAM OBPA3110B CPABHEHUA,
CHATBIM YEPE3 TPEXCTYTNIEHYATBHIN OCJIABUTEJD

Ha doTtoMerpe M3MepAIOT MovepHeHNWe AMHWM OTpEAENseMOro 3/leMEeHTa B
criekTpax o0pa3lioB CpaBHEHHS BO BCEX TpeX CTyNeHbKax ocnaburens. O6o3Haya-
0T YCJIOBHO 3TH CTYNeHbKH Kak 100, 50 u 10 %. Briuucnasior pasHOCTb MoYepHe-
Huii TuHui B 100 1 50 %-Ho# cryneHbxax AS)00—s0. s Tex CieKTpoB, B KOTOPHIX
ABe CTYNMeHbKM ocnableHus iexaT B o0llacTM HOpMaibHbIX TMOYEPHEHHUM, 3Ta
PasHOCTb ABIAETCA NOCTOSHHOW BeIMYMHOMN, paBHOK ASi00—-s50 = y Alglioo—s0,
e y — GaxKTop KOHTPACTHOCTH (HDOTOMNACTUHKM Algl100—50 — pasHOCTh NMponyc-
KaeMOCTH CTylieHeK ocnaburens (no nacnopry).

Ocyu KOOpAMHAT HAHOCAT HAa MWUIMMETPOBo# GyMmare, oTKIanbiBag MO OCH
opIvHaT noyepHeHUs: B Macwtabe 1 MmM=0,01 eavnuubl, HauKMHas or S=0.

BeluMcndioT  cpeaHee M3 NATH-LUECTH 3HAYEHMI PasHOCTH MOYepHEHMA
mexay 100 u 50 %-HbiMM cTyneHbKaMHM WIS 061aCTH HOPMANbHBIX OYEPHEHUH
(AS100—50)cp.

Touky I HaxomAT ¢ NPOH3BONLHO BEIGPAHHO aGCLIMCCON K OpAMHATO#!, paBHOI
TIOYEPHEHHUIO Havyasa NpAMOJIMHEHHOTO yyacTKa XapaKTepUCTHYECKOI KpUBoil (S
npubnansurenbHo 0,50 ans mnactuHok TMna 3C). OT TOYKM | OTCUMTHIBAIOT
BNPaBO YMC/IO MMJUIMMETPOB, PaBHOE PasHOCTH nponyckaemocTd 100 u 50 %-Hbix
cTyneHek ocnaburens — Alglio0—so (1o nacnoprty ocnaburens), yMHOXeHHOH Ha
100, u craBsT Touky 2.

OT nony4yeHHON TOYKM 2 OTKJIAABIBAIOT BBEPX UHCJIO MHIIMMETPOB, paBHOE
CPefHEN BEIMYMHE PA3HOCTH MNouepHeHUH (AS100—50)cp, YMHOXeHHOE Ha 100, u
CTaBAT TOYKY 3. ; ,

[lonyueHnyio Touky 3 COEAMHSAIOT NMPAMOIl JIMHKEHR C TOUKOM | M NPOOMKAIOT
npsamyio ao $=1,80. Dta npsAMasi COOTBETCTBYET 0G/1aCTH HOPMAJIBHLIX TIOYEPHE-
HHI XapaKTepUCTHUYECKOH KPHBOIA.

B Tex cnyyasx, xorna nouepHenue nUHMIA B 100 %-Hoil CTYNEHbKE CITMLIKOM
BE/IMKO, BMeCTO pasHOCTH Mexay 100 u 50 %-Holi crynmeHbKaMM MocTpoeHUe
MPOBOIAT 10 pa3HocTH Mexay 50 u 10 %-Hoit cryneHbKaMu.

Hns nocTpoeHns o6nacTi HeoOAEPXKEK HCNIONB3YIOT CIIEKTPhI, B KOTOPBIX OfHA
M3 CTYNEHEK JIEXUT B HOPMajibHOM 0611acTH, a BTopasi — B 0611aCTH HENOAEPXKEK.

Haxoast s ogHoro cnekrpa Ha NpsSMONMHEHHOM YYacTKe XapaKTepHCTHYec
Koif KpMBOH TOYKY, OpAMHATa KOTOPOit paBHa NMOYepHEHHMIO JTMHUYU B 100 %-Hoit
(unm 50 %-Hoi) cryneHbke. OT 3TOH TOYKM OTCYMTHIBAIOT BJAEBO YHCIIO MUIIIH-

14
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METPOB, PaBHOE Pa3HOCTH NPOMNYCKAEMOCTH CTyIeHeK ocnabuTens, yMHOXeHHOMN
Ha 100, 1 s 3T10M abCLMCChl HAXOAAT TOYKY C OPAMHATON, PaBHOM NMOYEpHEHUIO
TOi Xe TMHUHU B 6onee ocnabieHHOM CTYMEHBKE.

Tak MocTynaior co BCeMH W3MEpEHHBLIMHU NnouepHeHUsAMU. TTonydeHHbIE TOUKH
COEAMHAIOT MIaBHOW KPUBOH ¢ Ha4ya/loM NMPAMONKHEIHOrO yyacTKa.

Ha ocu abcumcc HaHocar 3Hadenns Ig/ 8 macwTabe 1 MM = 0,01 eaqnHULD,
HayMHas OT NPOU3BONBLHO BbIGPAHHOTO Hayala KOOPAMHAT.

(M3Menennan penaxkuns, Mam. Ne 2).

ITPHIOXEHHE 2
Cnpaeounoe

[NOSACHEHHME K PACUYETY PE3YJIbTATOB AHAJIM3A I1PH ITIOMOILIH
TABJIMII JJ1 YYETA ®OHA

ITo xapakrepucTHyeckoit KpuBOiH (OTOIIACTUHKH HAXOMAT I M3MEPEHHbIX
NoYepHeHu NHHUIA BMecTe ¢ PoHOM Si+¢p M GoHa Sy COOTBETCTBYIOLINE MM
3HayeHus lgh+o u 1g/p.

Boiuntas u3 sennymnel 1g/y3¢ COOTBETCTBYIOLIYIO BeNWYMHY Igfp HaxomsaT

Ig I"I;d’ ITo TaGnuue, A8 Kaxnoit BETHUYHHDBI lgl Iq,(b’ MOMELUEHHON’ B 1epBoit

I
KOJIOHKE, HaXO[AT COOTBETCTBYloLIEe €if BO BTOPOM KOJNIOHKe 3HaueHHe Ig To
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