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FTOCYODAPCTBEHHBINA CTAHAAPT COIO3A CCP

TEJUIYP BHICOKOW YACTOTBI

rocCT
XHMHUKO-CREKTPAJIbHbIE METOJ Onpe/eieHts npumeceik 24977.1-81*
Tellurium high purity. Method of chemical B3amen

and spectral for the determination of impurities COCT 17434—72

OKCTY 1709

[Tocranonsnennem Locynapersenqsoro kKomutera CCCP no cranzapram or 30 cen-
Ta0pa 1981 r. Ne 4486 cpok BBe/leHHA YCTAHOBJIEH

c 01.01.83

ITocranoBnensem I'occranmapra or 07.09.92 Ne 1123 chATo orpanHYeHHe Cpoka
JeHcTBHA

HacTosmmii cTaHAapT ycTaHaBAMBAET XMMHKO-CIEKTPAIbHBIN METOL
onpeneneHus MHAUA, TA/UTHS, XpoMa, CBUHLIA, MapraHua, cepebpa 1 Mequ
B TeJUType BbICOKOH 4ucTOThl Mapku T-B4 npu MaccoBoii fojie nmpuMeceit
B NMPOUEHTAX:

HHIUS 1-1075—1.107%
rajutus 3.107¢—1.107%
XpoMa 5-107¢ —1.107%
CBHYHIIA 5-107¢—1.10"%
MaprasHua 1-107%— 1~ 1074
cepebpa 5.1007—3.10-5;
MCAH 5-1077 —3.1075,

Meron OCHOBaH Ha OTHENEHMH OCHOBHOI MAacchl Te/UTypa B BHUIE IBY-
OKHCH M CIIEKTporpadi4ecKoM aHaIN3e NOMYYEHHOTO KOHLIEHTpAaTa NpruMe-
ceit. KoadduimeHt oboraweHns Haxogutes B npenenax ot 20 mo 25.

W3naume odrumanshoe [TepeneyaTka Bocnpemena
*

* [lepeusdanue (mapm 1997 2.) ¢ Himenenuamu Ne 1, 2, ymeepicoeHHbMU 8 UIOHE
1987 ., cenmabpe 1992 2. (HYC 11—-87, 12—92)
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CriekTpaibHbIN AHAM3 MOAYYEHHOrO KOHIIEHTpATa MPOBOASAT 10 Me-
TOAY «TpeX 3TAJOHOB» C NPUMEHEHWEM [UIst MCMApeHMs MpuUMeceil U
BO3DYXIEeHHUS CIeKTpa AYrH TIepeMEHHOro TOKA.

1. OBHINE TPEBOBAHUA

1:1. O6wme Tpe6osanuss — no F'OCT 22306—77 co crenyoLIMUM mo-
MOJIHEHUEM, YKa3aHHbIM HUXKE.

1.2. TlpoGy Te/rypa npeaBapuTeNbHO HCTUPAIOT B CTYNKE U3 OPTaHH-
YECKOTO CTeKJa 0 MEJKOAMUCIEPCHOTO NOPOLUKA, MPOXOAALIEro yepes
cetky 0,071 mm o T'OCT 6613-86. Jinst ananusa GepyT ABe HaBECKH
TEJULypa Maccoit mo 5 r.. |

1.3. PacxoXimeHust pe3ynsTaToB MapajuleNbHbIX ofpenaencHuit (d) u
Pe3yJbTATOB ABYX aHANU30B () He ZOMXHBI NPEBLILLATh YCTAHOBACHHBIX
CTaHIApTaAMHU AONYCKAEMBbIX PACXOXIEHHIA.

HucnoBble 3HAYEHMS PE3YNLTATOB AHANU3a OKPYIVIAIOT M BBIPAXKAIOT
YHMCJIOM C nocaeaHel uMdpoit Toro xe paspsaaa, 4YTo U 3HAYEHUSA COOT-
BETCTBYIOILIMX JOMYCKAEMBIX PacXOXIeHHUIA.

1.4. KOHTpPOJIb NPaBUIBHOCTH BBHIMONHEHMS AHAIM3A OCYILECTBISIOT
no FOCT 22306—77 kaxablii pa3 npu 3aMeHe NapTUH 0GPa3LioB cpaBHe-
HHS, TIPYM PEMOHTE YCTAHOBOK, MOCJ]€ JIMTENbHBIX NEepepLIBOB B paGoTe
U IpYTMX U3MEHEHMSIX, BAUSIOLLIMUX HA pe3y/NbTaT aHAIM3a.

1.3, 1.4. (M3amenennas penakuus, Uam. Ne 2).

1.5, Ina nposiBneHust POTOILIACTHHOK HCIIOMB3YIOT METOJIFUAPOXH-

HOHOBBIH NPOSIBUTENb, COCTOALUMI M3 ABYX PacTBOPOB, KOTOpble Mepen
MPOSABACHUEM CMELUUBAIOT 1:2. ‘

Pactsop I. Bosa ayctuninuposannas no I'OCT 6709—72 .. .. no | am®
Kanuit yrnexucnwiit no FOCT 4221—76 ..... .. 60r

Pacteop 1I. Boaa auctunauposannas no F'OCT 6709—72 ... po 2 am°
Meron no TOCT 25664—83 . ... ............ 6r
I'mopoxunon no FOCT 19627—74 . . . .. e 15r
Hatpuit cepuncrokucneiit (6e3pomHbIN)
no FOCT 19577 . ... ... ... .. ... ........ 9r
Kannit 6pomucreiit no FOCT 4160—74 .. .. .. .. 6r

lIpuwmedan ue Hdonyckaercs npuMeHATDH KOHTPacTHBIN 1pOSBUTENb
APYroro cCocCTapa.

Dukcax KMCIblil CAEAYIOIEro COCTABA!

Hartpwnii cepHoBarucrokucaniii no TOCT 244—76 .. .. ... . .. ~500r
AMMoHuMit xopucteiit o FTOCT 3773—72 . ... ... .. ... ... 100 r



16. Tpebopauuusg 0e30MacHOCTH |

1.6.1. Bce ycTtaHOBKM n1ab0OpaTopuy CHEKTPATLHOTO aHAJIKU3a AOJIXKHBI
ObITh pa3MeleHbl Ha pacCTOAHUK He MeHee yeM |,5 M ofHa oT Apyroi.
Anexrpuyeckue Npubopbl U YCTAHOBKHM, MCIOJb3YEMbIC IIpH aHAJIMU3aX,
OOJXKHBI COOTBETCTBOBAThH MpaBW/aM YCTPOMCTBA 3JIEKTPOYCTAHOBOK,
I'oCT 12.2.007.0—-75.

[1po6bl Tennypa B NONMITUNEHOBON YNAKOBKE M PEAaKTHBbI, IIpUMeE-
HsieMble Uil aHanu3a B (paOpU4HON YIMakoBKe, JOMKHbI XpPaHMTHCH B
cneuranbHoM Kady win 6okce, o6OpyNOBaHHOM BEHTWISLIUEH.

(U3menenHan peaakuma, Uzm. Ne 1, 2).

1.6.2. Tlpy Mcnonb30oBaHMM M IKCIUIyaTAUMH 3SJEKTPONpHOOPOB H
3/IEKTPOYCTAHOBOK B [POLECCE CHEKTPANbHOIO aHanuza tpebyercs co-
6;101aTh NpaBuia TEXHUYECKOM 3KCNyaTauMH 3JIEKTPOYCTAHOBOK ITOTpeE-
butesed M npaBwia TEXHUKM O€30MaCHOCTH MPH  3KCIUTyaTauHUH
3JIEKTPOYCTAaHOBOK ITOTpeOUTENIeH, yTBepXIeHHbIe [ 0caHEproHan3opoM U
FOCT 12.3.019—80.

IMpu aHanv3e Te/uTypa MCHOAL3YIOTCA CJAEAYIOiHE PEaKTHBBI M MaTe-
pUaIbl, OKa3bIBAIOLHE BpedHOe ACHCTBHE HAa OPraHU3M YeJIOBeKa: CBH-
Hel, XpoM, Melb, HHIWWA, MapraHeu, cypbMa, pTyTb, aMMHAK, a30THas
KHMCJIOTA, YroJibHbi€ JIEKTPOAbl, IIPY 3aTOYKE KOTOPBIX ofpa3yeTcs yrie-
poacojepxailas MbuUlb.

ITpu BBINONHEHUU aHANU30B HEOOXOAUMO COBJIIONAaTh OCHOBHBIE ITpa-
BwiIa 6e3onacHoit paboTbl B XUMHYECKHX J1abopaTopusX.

(M3menennan pepakuns, Vism. Ne 1).

1.6.3. Kaxablit HCTOUHUK BO3GYXIEHUs CIEKTPa JOJLKEH MOMEATh-
CS1 BHYTpU NPHUCIIocobaeHUs, 060pyd0BaHHOTO MECTHBIM OTCACHIBAIOLLIUM
YCTPOMCTBOM IS yAAJIeHUA W3 BO3/YILUHOI Cpelbl 030HAa, OKMCJIOB 230Ta,
OKHCJIOB METAIOB U OKMCH Yriepola, BbIAEHSIOUIMXCS B HCTOYHHKAX
BO30YXAEHUS CHIEKTPOB U BpeAHO AEUCTBYIOIMNX HA opraiuaM paboTalo-
luero, 3alllMTHBIM 3KPAaHOM [UIS TIpeJoTBpalleHUs1 oxora ynbTpaduoie-
TOBBIMM JIYYaMH. |

1.6.3.1. CraHOK, MCMOJAb3YEMBIil ISl 3aTOYKH YTOJBHBIX 3MEKTPO/IOB,
JOJIXKEH MMETh BCTPOECHHBIN BBITSXHONI BO3NYXONPHEMHHK IS NPENOT-
BpallleHUA MMOMAagAHUS YTIEPOROCOACPXALICH MbLUIM B BO3AYX paboueit
30HbI B KOJIMYECTBAX, MPEBBILAIOLIMX NpeAeSbHO JONMYCTUMBbIE KOHLIEHT-
palMH. : ,

(Mi3menennas pepakuun, Mam. Ne 1).

1.6.3.2. Tloaroroeka npo6 K aHaIM3y (B3ATHE HABECOK, U3MENbYCHHUE,

IepeMeLIMBAHNE C YTOJbHBIM [IOPOLUKOM) JOJ/DKHA NPOBOXMTLCH B Bhi-
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TAXHBIX WKadax win 6okcax, 060pyloBaAHHBIX BEHTHJIALIMOHHBIM YCT-
pPONCTBOM.

1.6.4. Ilpu npoBegeHuM aHaau3a Te/Ulypa B Bo3fyxe paboueidl 30HBI
00pa3yloTcsi BpellHbie BEleCTBa, YKa3aHHbIe B Tabu. 1.

Taonvwua |

[MpenensHo RonycTH-
BpeIIHbIe BEHLIECTBA Knacc onacHOCTH M BMA ONacHOCTH Mmas Kouu;m}'pauuﬂ,
Mr/m
Tennyp | — oTpaBneHue a3poO30NAMH 0,01
1 — oTparneHue napamu 0,01/0,005
CuHell | — oTpaBneHHe a3po30AMU 0,01/0,007
OzoH ] — oTpaBneHHe napamMu 0,1
XpoMa OKHKCb 2 — oTpaBjieHHE a3pO30JIIMH 1
MapraHeu » » » 0,3
CypbMa - » » » 0,5-0,2
A30Ta OKMC/IBI 2 — oTpaBineHHe MapaMu 5
Yrnepoaa neinb 4 — ¢pubporeHHOE BO3ACHCTBHE 6

KoHTponb 3a comepXaHMeM BpeOHBIX BeLECTB B Bo3ayxe paboueit
30HbI NOJIKEH ocyluecTBsATbes B cootBercTBMU ¢ TOCT 12.1.007—76 n
roCT 12.1.005—88.

AHanu3 npo0 Bo3ayxa Ha coiepXKaHUE BPEAHBIX BEILECTB OCYLLIECTBIIS -
€TCsl MO TEXHUYECKUM YCJIOBUSIM HA METOHbI ONpEAENeHUS BPEAHbIX Be-
ILECTB B BO3AYyXE, YTBEpXIEHHbIM MMUHUCTEPCTBOM 3APAaBOOXPAHEHUS
CCCP.

1.6.5. Bce ocTaTKy METaJLIMYECKOIO TEJUTypa, KOTOpbIE HE MUCIMOJb30-
BaHBI ISl aHAJIM34, JOJIXHbI BO3BPAILATHCS MU3rOTOBUTENIO (3aKA3YUKY).

IMpy HEOOXOAUMOCTH YTHIIM3ALMHM, 00€3BpEXMBAHNE U YHUUTOXEHUE
BPENHBIX OTXOLOB OT MPOU3BOACTBA AHATU30B OCYLUIECTBISETCS B COOTBET-
CTBUM C HOKYMEHTAalMeH, YTBEpXIEHHO! B YCTAHOBJIEHHOM MNOpsIKE U
COMIACOBAHHOM C CAHUTAPHO-3MUAEMHOJOTMYECKO ciayx6oit MuHuUC-
TepcTBa 3apaBooxpaHeHuss CCCP.

1.6.6. Jlabopatopusi CIIeKTPaJbHOIO aHAJAM3a JOMXKHA MUMeTh oOuIyIO
MPUTOYHO-BBITSDKHYIO BEHTHIISILUIO ¥ MECTHYIO BBITSIKHYIO BEHTUJSILIMIO
B cooTBeTcTBUU C TpeGoBaHuamu 'OCT 12.4.021—75.

s penoTBpalleHUs MonaaaHus B BO3ayX paboueit 30HbI BpeIHBIX
BELECTB, BbUICAAIOLIMXCSA B UCTOYHUKAX BO30OYXKIEHHUS CIIEKTPOB U Bpel-
HO OEHCTBYIOLUMX Ha OpraHu3M paboTalollero, a Takxe IS 3allUThl OT
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3JIEKTPOMArHUTHBIX U3TyYEHHUI U NPEeNOTBpAlLEHUS 0Xora yasTpacduone-
TOBBIMU JIydaMHM KaXIblif MCTOYHHUK BO3OYXIEHMS CMEKTPOB MOJDKEH
NMOMELUATBCSI BHYTPH MPHCMOCOOIEHUsS], 060pyHOBAaHHOIO BCTPOEHHBIM
BBITSIXKHBIM BO3[YXOIIPHEMHMKOM B COOTBETCTBHM C TpeGOBaHUSAMU
FOCT 12.4.021—75 n 3amumTHBIM 3KparoM nmo T'OCT 12.1.019—79.

1.6.6.1. Bce paGoTsl npu npoBeNeHWH aHATU3OB HEOBXONMMO BHINIOJI-
HATb B CYXOH MCNPABHOM Creuonexae M NpeIoXpaHUTENbHBIX MPHCIIO-
COG/MIEHUAX B COOTBETCTBHMHM C AEHCTBYIOLUMMH THIIOBBIMH OTpacHeBbIMH
HopMamu GecrUIaTHOM BbLIAYM CHELOAEXIbI, CrIElloBYBU M MpeSOXpaHHU-
TEJIBHBIX MPUCMOCOONEHUI pabounM U CTyXaLLUM.

Crneuoaexay HeoOXOAMMO XPaHHUTh B CHELIMAJIBHBIX MJIOTHO 3aKpblBa-
oliMxcst WKadax, OTAENBHO OT COOCTBEHHON OAEXIAbI, €XEHEemeNbHO
CllaBasi ee B CTHPKY. BblHOC cnienomexasl, a Takxke npebbiBaHue B Heil 3a
npegenaMu padouyero MOMeELLEHHS, 3aMpeLaloTCs.

1.6.6.2. PaboTalole B XUMHYECKON U CMIEKTPATBHOIN 1aBOpPaTOPHUSIX
obecrneynBaloTCsl MOJIOKOM B COOTBETCTBMM C MpaBWIAMM GecIUTaTHOM
BblIdYH MOJIOKA WMJIM JPYTUX DPaBHOLEHHBIX MUILEBBIX IPOAYKTOB
paboyYMM U CJIyXaLIUM, 3aHATHIM B IIPOM3BOJCTBAX, LI€XaX, HA YYaCTKaX
B JPYrux mOApa3JeNeHUsIX C BPEAHBIMU YCJIOBUSIMH Tpyaa, KOTOpoe
HEoOX0AMMO NPUHUMATh IO MM MOCAE OKOHYAHUSI paGoTHI.

1.6.6—1.6.6.2. (M3amenennas pegakuns, H3m. Ne 1).

1.6.6.3. ITocne okoHYaHHMs PaBOThI C TETYPOM HEOBXOAMMO TILATE b-
HO BBIMBITH PYKH, HE CHUMAs MTEPYaTOK, a 3aTEM CHATH MEPYATKH U elle
Pa3 BBIMBITh PYKH C MBUIOM M ILIETKOI.

1.6.7. K paGoTe B XMMMYECKMX M CHNEKTPAIbHBIX Nlabopatopusx
HOMYyCKAKOTCA JMLia He MoJioxe 18 yieT, o6yyeHHbIE OCHOBHBIM MpU-
eMaM pa6oTbl Ha MpUGOpax U 3NEKTPOYCTAHOBKAX COMIACHO MPAaBUIAM
TEXHUKM O€30MacHOCTH MpU IKCIUIyaTaLMU 3IEKTPOYCTAHOBOK 10-
TpebuTeneit, yrpepxaeHHsx I'ocaHeproHanzopom CCCP, u metomam
aHanu3a. [locrynaroue Ha paboTy, a Takke pabGoTalOLIME MOIKHDI
NPOXOJAHTD. TMpeIBAapUTEIbHbIE M TNEpUOAMYECKHE METHLIMHCKHE OC-
MOTpbI B COOTBETCTBMM C YKa3aHUAMM MMHMCTEpCTBA 3IpaBOOXpaHe-
Hug CCCP. [IlpenBaputensHoe ofydeHHe MetomaM paboThl ¢
BPEAHBIMU BELECTBAMYU M IMPaBHJIaM OOpalLEeHHUs C 3AIUUTHBIMU CPEACT-
BaMH; CNELMAIbHBIAN HUHCTPYKTaX IO TeXHHUKe 6e30MacHOCTH ¢ COOTBET-
CTBYIOLLIEH 32MMCBI0 B YCTAHOBJIEHHOM MOpSAIKE B COOTBETCTBUU C
I'OCT 12.0.004—90.

(H3amenennan pepaxkums, Usm. Ne 1).



2. AIITTAPATYPA, MATEPHUAJIBI, PEAKTHBBI

Cnekrporpad audpakunoHHblit Tuna JIOC-8 (pewrerka 600 wrp./MM,
nepBbiii nopsanoK) win tTuna CTI-1 ¢ TpexSIMH30BOI CUCTEMOM OCBeLLle-
HUA ILEJIM M TPEXCTYNEHYAThIM ocnaburenem.

MukpogoroMeTp, nNpeagHa3HAYEHHbIA 11 U3MEPEHHUSA MIOTHOCTH MO-
YyepHEHHUs CrIeKTPaNbHBIX JTHHUIA.

Cnextponpoexkrop tuna I1C-18.

IenepaTop akTHBU3MPOBAHHOI NyrK NEPEeMEHHOTO TOKa Ji1060T0 THMA.

CraHOK Iift 3aTOYKH YTOJIbHBIX 3JEKTPOROB.

Becwr naboparopHble 00mero HasHayeHMsi 2-To KJacca TOYHOCTHM ¢
[OTPELIHOCTHIO B3BelIMBaHUA He Gonee 0,0002 r no TOCT 24104—88.

Becol TopcuoHHbie THITA BT ¢ norpeiiiHoCThIO B3BEIUMBAHUA He Oonee
0,001 r no 'OCT 13718—68.

Tupu I'-2—210 no TOCT 7328—82, nuHueTHl MEeAUUMHCKUE U3 He-
pxasetowueit cranu no 'OCT 21241—89.

BOKCHI U3 OPraHMYeCcKOro CTeka.

Jlamna uHdpakpacHas ¢ jabopaTopHbIM aBTOTpaHcHOpMaTOpPOM THIIA
I[THO-250—2 wimn aHanoruyHasl.

DNIEKTPOIUINTKA C TEPMOPETYJISTOPOM.

[Tocyna kBapueBas (crakanbl, yauiku) no 'OCT 19908 —90.

Yawky BeinapuBaTesnibHble U3 (¢ropomiacta BMecTHMocThio 100—
200 cm3.

Annapar neperoHHbI KBapLEBbIK JUIsi MEPEeroHKNU peakKTUBOB.

CTynka u3 opraHMyecKoro CTeka ¢ IeCTHKOM.

AnekTpoabl U3 yrieit ocoboit yuctorel mo TY 48—20—78—75, nua-
MeTpoM 6 MM, pasMepoM Kparepa 3,8 x 4 MM.

KoHTpanekTpoasl u3 yraeit ocoboii yucrotsl mo TY 48—20—78-—-75,
auameTpoM 6 MM, inHoi 30—50 MM, oIMH KOHell 3aToYeH Ha nonyccbepy
WIN YCeYEHHBbIH KOHYC C AUaMeTpoM ILowaaku 1,5—2 Mm.

Kucnora azorHas ocoboit yuctornl o 'OCT 11125—-84 npu Heo6-
XOAMMOCTH [BaXIbl MeperHaHHasi B KBapLIEBOM anmnapare, ¥ pacTBOPbI
1:1 1 1:4.

TMopowmok rpadpurossiit ocoboit yuctotel no FOCT 23463—79.

Temnyp Bbicokoi 4yHMcTOoTEl Mapku T-B4 no TY 6—04—65—82 wau
«Kcrpa» nio TY 48—0515—028—89.

Cnuprt 3THMNOBBIA  TEXHUYECKMH  peKTH(PHUKOBAHHBIA MO
FOCT 18300—87.

AMMoOHMI xpoMoBokHcblit mo F'OCT 3774—76.



ITnacrunku ¢otorpadpuyeckue MOC-02, MPC-03, pasmepom
130 x 180 MM no TY 6—43—1475—88.

Mpumeyanne. Jonyckaercs npuMeHeHHe npuGopoB ¢ POTOINEKTPH-
YECKOH perncTpaumeil CnNeKTpoB M APYTHX CMEKTPAIbHBIX NPHGOPOB, APYTHX
PEaKTHBOB U MaTepHanos, GOTOMNACTHHOK, 06eCNIeYHBAIOLLMX MTOTyYeHHE TOKa-

3aTefied  TOMHOCTH, HE YCTYNAIOLIMX PErIAMEHTHPOBAHHBIM HACTOSILUMM CTaH-~
JapTaM.

HUuaumit no TOCT 10297—94.

laumii no T'OCT 12797—77.

Csuneu no 'OCT 3778-—-77.

Mapranei; no F'OCT 6008—90.

Menb no 'OCT 859—78.

Cepe6po o T'OCT 6836—80.

MaccoBas nons merannos He meHnee 99,99 %.

PacTBOpBI YHCTBIX METAJLIOB.

Pactsop rannus: 0,5 r Metasna pacrsopsior B 10 cm? pacrsopa asor-
HO# KHCJIOTHI 1:1, pacTBOp NOBOAAT 40 KMUNEHMA IS YAATEHUS! OKHUCIIOB
a30Ta, OXJTAXIAIOT, KOJIMYECTBEHHO TIEPEBOISIT B MEPHYIO KOJOY BMECTH-
MocTbio 100 cm3, nobasasior 5 cM? a30THOIM KMCOTBI, IOBOAAT 10 METKH
BOXOH U MepeMelnBaloT.

1 cM? pactBopa comepxut 0,005 r raynus.

PactBop uHaus: 0,5 r MeTasna pacrsopsior B 10 cM® pacTBopa a30THOI!
KUCHOTHI 1:1, pacTBOp NOBOASAT A0 KHIEHHUS, OXIAXAAIOT, KOMHYECTBEHHO
NepeBOIAT B MEPHYIO Konby BMecTUMOCThIO 100 cm?, moBonsT mo MeTKM
BONON U MepeMeIHBAIOT. '

1 cMm? pactBopa conepxur 0,005 r uHaUA.

PactBop ceuuua: 0,5 r MeTa/na pacTBOpSIOT B pacTBOpe a3OTHOM
KUCJIOTht 1:4, pacTBOp NOBOAST OO KUMEHHs, OXIAXAAIOT, MEPEBOLAT
KOJIMYECTBEHHO B MEPHYIO Konby BMectuMocTbio 100 cM?, mosoast mo
METKH pacTBOPOM a30THOM KHcnoThl 1:1 u nmepeMelinBaIOT.

1 cM3 pactsopa comepxut 0,005 r cBuHUA.

PactBop xpoMa: 1,4615 r XpOMOBOKHC/IOrO aMMOHHS PacTBOPSIOT B
50 cM? Bozibl, NEPEBONAT KONUYECTBEHHO B MEPHYIO K010y BMECTUMOCTBIO
100 cM3, 1oBOAAT 10 METKU BOJOW H I1EPEMEILHBAIOT; PacTBOp MCIOJIb3Y-
IOT B I€Hb MIPUTOTOBAECHUS.

I cm? pactBopa comepxut 0,005 r xpoma. |

Pacteop mapranua: 0,05 r Meraa pactsopsior B 10 cm? pacreopa
a30THOHW KHCHoThl 1:1, pacTBOp HOBOJAT KO KMUIEHMSI, OXIAXKIAIOT, Mepe-
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BOZIAT KOJMYECTBEHHO B MEPHYIO K06y BMecTUMocThbio 100 cm?, mosoasr
0 METKH BOIOU U MepeMELUUBAIOT.

1 ¢M® pactBopa coaepxut 0,0005 r MapraHua.

PactBop meau: 0,05 r Metasua pactBopsioT B 10 cM? pacTBopa azoTHoIk
KMCHOThE 1:1, KONIMYECTBEHHO NMEPEBOAST B MEPHYIO KONGY BMECTHMOCTBIO
100 cM3, n0BOAAT 0O METKM BOLOI M MepeMeElLUBaIOT.

1 cm® pactBopa conepxur 0,0005 r meau.

Pactsop cepebpa: 0,05 r cepebpa pacteopsioT B 10 cM? pacTBopa asor-
HOM KucnoTthl 1:3 npu cr1aboM HarpeBaHUy, pacTBOP OXJIAXKIAIOT, KOMU-
YeCTBEHHO TIEPEBOISAT B MEpPHYIO Koa6y BMecTtHMocTbio 100 oM,
H06aBaAIOT 5 cM? a30THOI KUC/IOTHI, ZOBOAAT A0 METKM BOIOI U mepeme-
LLIKBAIOT.

1 cM3 pacTtBopa conepxur 0,0005 r cepebpa.
~ Jnst NpuUroToBJCHUS pacTBOPOB MOXHO MCIONb30BaTh OKUCHBI, yIle-
KHCJIbIE WIK A30THOKHUCJ/IbIE COJIM YKA3aHHbBIX BbIllle METAJUIOB KBANTU(pH-
KalUMHK 4.4.2. MWIH X.Y.

(M3menennan penaxkumsa, H3m. Ne 1, 2).

3. ITIOAIrOTOBKA K AHA/IN3Y

3.1. JIByokuch Tesnypa. B kBapieBbiit cTakan BMectuMocTbio 200 cM?
wanualor 100 cM® pacteopa azortHoit kucnotel 1:1, romorperaoT Ha
aiektporutke no 40—50 °C u HeGonbiumu nopunamu (500 Mr) nodas-
JIIIOT HaBecKy TeJutypa Maccoit 15 r. PacTBopeHUe YacTULL 2JIEMEHTAPHOTO
TeJUTypa KaXI0W MOPUMHU HOJXKHO OBbITh NMOAHBIM. Peakuus nojxHa npo-
TEKaTh HENpEepbIBHO, I 3TOI0 PacTBOP CJIerka MmoAorpeBaroT Ha cnaboii
3JEKTPOIUIUTKE.

[TonyyeHHBIt pacTBOp BMECTE C OCAJKOM BBINIAPUBAIOT MMOJ JaMIMoi
10 TIONYYEHMSl BIAXHbBIX cojieil (ocTaBulMiicd 00bEM KHMCIOTHI AQJDKEH
ObITb HE MeHee 3—5 cm?). |

K octatky npubasnsiior 150 cM® ropsiueit Bobl, MpH 3TOM BBIMANAET
NBYOKHMCH Tejypa. CrakaH OXJIaXAaloT B MPOTOYHON BOAE M OXJIAXACH-
Hblit pacTBOp AeKaHTHpYIOT. Ocanok ABaxabl NMpoMbiBaloT 30 cM> BombI,
3aTEM BBICYLUMBAIOT IO/ JJAMIOM 0 YHaJIEeHHs 3amaxa a30THOM KUCAOTHI.
BricylileHHYIO ¥ TILATEBHO MEpPEeMelIaHHYIO JBYOKUCDH TEJUIypa XpaHAT B
NOJUITHIIEHOBOI HaHOUKe.

OGpasupl cpaBHeHUs. LISt NpUroTOBACHUA OCHOBHOIO o0pa3ua cpas-
HeHUs1, coaepxauwiero o 0,1 % vHousA, TaUA, XpoMma, CBUHLIA U MO
0,01 % mapraHua, cepebpa, MeaH, B KBaplieBylo yalllky rnomewalor 5,0 r
rpadpMTOBOro MOpOLIKA M HAKAMBIBAIOT 10 1 cM? yKa3zaHHBIX pacTBOpOB.
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[Ipu BBENEHUH PacTBOPOB CNIEAAT 32 TeM, YTO6bI PACTBOP, MPOMUTHIBAIO-
LUMA OCHOBY, HE IoNnagal Ha CTEeHKM M JHO 4Yaluku. JJst 3Toro no mepe
BBEICHMSI pacTBOpPOB IMpHUMecedl rpadUTOBLIA MOPOMIOK TMOACYILIHBAIOT
NOJ JIaMITOM N0 UCYE3IHOBEHHUS 3araxa a3oTHOI KHCJIOTHI. _

[TonyyeHHy10 cMech TILATENLHO MEpeMEIUMBAIOT B CTYNIKE B TeYeHUE
60 muH. Pas6aBneHuem rpaduTOBBIM MOPOLIKOM OCHOBHOIO 0Gpa3ia
CPaBHEHMS B IATh pa3, KAXIOro M3 MocaelyiOlIMX — B MSATh WIM JBa pa3a
FOTOBAT CEpHIO pabouux oOpa3loB CpaBHEHHS, KOTOPbIE CMELLIUBAIOT C
YHUCTOH! JABYOKHUCHIO TeJulypa 4:1.

OGpasupbl cpaBHEHHUS, CMELIAHHBIE C JBYOKHCHIO TEJLIypa, CONEPXAT
KOJIMYECTBA MPUMecei, YKasaHHble B Tabil. 2.

Tabnuua 2

Maccosas nons npumeceit, %
HowMmep obpa3ua
CpaBHCHUA Mapraneu, cepebpo, Mean Wnui, Cl;a;]:;? » 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

[IpurotoBneHHbIE 06pa3Lbl CPaBHEHHS XPAHAT B MOMHATWIEHOBOM
Mocyle C MIOTHO 3aKPbIBAIOLIMMHUCS KPBILLKAMM.
(Mamenennan pepakunsa, Mam. Ne 2).

4. [IPOBEXEHHUE AHAJIU3A

[IpoGy Tennypa mpenBapUTenbHO WCTHUPAIOT JO MENKORUCHEPCHOTO
MOPOLLKA B CTYIKE U3 OPraHMYECKOro CTEKJIa.

Jins aHanu3sa 6epyT aBe HaBeCcKH TeJutypa Maccoii mo 5,0 r.

B xBapuessbie ctakaHbl BMecTuMocTbio 100 cM? nomewator no 30 cm>
pacTBopa a3oTHoi KucnoThl 1:1, HarpesaloT 1o 40—50 °C U BbICHIMAIOT B
HUX HaBECKHM TeJUTYpa OTIAEJbHBIMU MOPUMAMU (Kaxnas Mopuus npuoiu-
autesibHO 500 Mr). Kaxnmyio mopuuio 106aBisioT Mocie MmoJHOro pacTso-
PEHHUSA YaCTHLI 3JIEMEHTAPHOTO Te/Ulypa U3 NMpeablLIyllei mopuuu. Peakuus
AOJIXHA MPOTEKaTh HEMPEPLIBHO, IS YETO PacTBOP CJIErKa NoJOrpeBsaloT
Ha cnaboHarpeToii 2IeKTpOIIMTKE.



Kaxnabiii U3 NojJydyeHHbIX PacTBOPOB BMECTE C BbIMABUIUM OCAAKOM
BRI[TAPHBAIOT MOX JIAMITOI O IMOJyYeHUsl BJIZXHBIX COJNEH, Tocie 3Toro
npwiusatotr o 50 cM? ropsayeit Boabi. Ilpy MenieHHOM BbIMapHUBaHUH
KMCJAOTHOCTh PacTBOpa JOMXKHa GbiTh okoao 19 r/aM® no MeTunoBoMy
buoeToBOMY (XKeTo-3ejeHass oKpacka). PacTBopbl ¢ 0CaJKOM KHIATAT
3 MUH 3aTeM OXJAXAAloT B MPOTOYHO#M Boxe B TeueHHe 60 Mun. Oxax-
JIeHHbI€ pacTBOPB! AEKAHTUPYIOT B NPEABAPUTENIbHO B3BELIEHHDIE YAIUKH
u3 ¢roporutacta. Ocaaxy ABaxibl NPOMBIBAIOT AexaHTauueh no 10 oM’
BoIbl. [IpoMBIBHBIE BOABI IPUCOEAUHSIOT K PACTBOPAM U BCE BLIMAPUBAIOT
qocyxa.

Yamku ¢ CyxMMH OCTaTKaMH B3BELIMBAIOT, ONpEAEAIoT Maccy KOH-
LEHTpaTa ¥ BbIMKCAAIOT KoadduiumeHT oboraweHus (K) no popMyne

k=2,
m,
rae m — macca aHaau3upyeMoi npobsl, T,

m; — Macca KOHLEHTpara, T.

Jna npoBeneHUS] KOHTPOJBHOIO OMBITA B 4YalIky M3 ¢Toporacra
BMecTUMocTbio 100 cm® momemator 200 Mr AByOKHCH TeJUTypa, NpWIMBa-
1oT 30 cM® a30THOI KHUCIOTBI, BbIIAPMBAIOT N0 Hebonbluoro obbema,
npuanBaloT 70 cM? Bolsl ¥ BRINapMBalOT Jocyxa. Bee onepaunu npoBOIST
OJHOBPEMEHHO ¢ MPUIOTOBJCHUEM KOHUEHTpatoB. [Lis KaXnoi cepuu
npo6, MPUroTaBlMBaeMbIX OJHOBPEMEHHO, [POBOOAT ABA KOHTPONb-
HBIX OMBITA. :

Kaxaplit KOHLEHTPAT U KOHLEHTPAT KOHTPOJILHOI'O OIBbITa CMELIUBA-
I0T ¢ rpapuTOBLIM MOpolIKOoM 4:1. OT NMoAroToOBJEHHBIX KOHLUEHTPATOB
npo6 M KOHTPOJIBHBIX OMBITOB, 4 TAKXe 00pa3loB CpaBHEHUs] OTOMpAIOT
Ha TOPCHOHHBIX Becax HaBeckM Maccoif rmo 40 Mr M momeraloT MX B
KpaTepbl YroJIbHbIX 3JIEKTPOAOB, YIUIOTHsSI HAChINKY HaOMBaJKol. U3
OpPraHH4Y€ecKoro CTekia. |

Koapduumnent oboramierust (K;) KOHTPOABHOIO OIBITA BBIYMCISIOT
no ¢opmyne

_m
m,
Tie m — Macca HaBECKU Tenypa, B3sTas )11 aHa/lin3a, T;

m; — Macca HaBECKM [BYOKHCHM TeJUTypa, B3ATast B KaYeCTBE OCHOBBI'
IS aHAJIU3a, T.

DieKTpoabl MpeaBapUTENBbHO OGXHIAOT B Ayre NEpeMEHHOro ToKa
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cunoit 10 A B TeueHue 15 c. OT Kaxmoro KoHUeHTpara M obpasua
CpaBHEHUS FOTOBSIT IO JBA 3JIEKTPOJA.

CrniekTpbl 06pa3LoB cpaBHEHHUS U Npob GoTorpadupyIOT MPH NMOMOLLM
nugpakuHoHHOro cnekrporpaga Ha GOTOMNACTUHKY Yepe3 TPEXCTYIEH-
YyaTbid ocnabutens nNpu WHpHHE wWenu cnektporpada 0,025 mMM. Mex-
3JIEKTPOAHBIN MPOMEXYTOK 2,5 MM.

Ucnapenue npobel U BO3GYXIEeHHE CHEKTPOB IMPOM3BONAT B Ayre
nepeMeHHoro toka cunoit 12 A. 3kcrroauuus 40 c. Ha onHoit ¢pororunac-
THHKE ¢doTorpadupyloT no ABa CHeKTpa KaXIoro obpasLia cpaBHEHUS
KOHLIEHTpaTa aHAIM3UPYEeMOit rTpoObl U KOHTPOJBHOTO OIbITA.

(N3menennan penaxkumsi, Mam. Ne 1, 2).

S. OBPABOTKA PE3YJ/IbTATOB

5.1. Tlpu noMoly MUKPOPOTOMETPa U3MEPSIOT NOYEPHEHHUS TUHUN
OMPENENAEMBIX JJIEMEHTOB (.S,+4) ¥ MUHUMATbHOE [0YepHeHHE GpoHA (Sp)
OKOJIO KaXAOi U3 3TUX JMHMI (JUTMHBI BONH B HM):

uHaui Inl 303,94;

raumuid Gal 294,36;

xpoM Cr II 283,56;

cunen Pbl 283,31;

MapraHern, Mnl 279,83;

meas Cul 327.40;

cepebpo Agl 328,07. .

Ha mukpocdoroMerpe H3MEPAIOT MIOTHOCTh MTOYEPHEHHS JUHUM OII-
Pele/ISIEMOrO 3/IEMEHTA B CHEKTpaX IpalyMpOBOYHBIX 06pa3LOB BO BCEX
TpeX CTYMNeHbKax ocnaburenst (cM. mpusioxeHuss 1—2), cTposAT xapakre-
PHUCTHYECKYIO KPUBYIO H HAXOIAT 10 HEil COOTBETCTBYIOLLIME U3MEPEHHBIM
BENUYMHAM S+, Sg 3HAYeHUS Igliiq ¥ Igly. Boluncasior Bennuuuy

' 1
Ig 7:—,, HaxodAT cpelHee 3HaueHue (Ig I_:, )ep IUIS OBYX CIEKTPOB KaXAOIO
o0pa3uia CpaBHEHUs!, KOHLEHTpaTa npoGbl U KOHTPOJIBHOrO orbita. ['pa-
I
AYHpPOBOYHbIE rpa¢UKU CTPOSIT B KOOpAMHATAaX g -Ii, lgC u HaxomaAT Mo
/ o

HUM colmepXaHUs TNpUMecedl B KOHUEHTpaTax Mpo6 M KOHTPOJbHBIX
OINbITaXx. '

Maccosyio noo anemeHTa (X) B NpOLEHTAX BBIYMCISIOT Mo GopMyIie
11



c_ G
X=%x%

rae C — Maccosasi 1oJsl ONIpefie/IiEMOro 31eMEHTa B KOHLIEHTpATe aHa-
JU3UpPYyeMoif pobul, %;
C) — MaccoBas 10l ONpefeNsieMOro 3JeMEHTa B KOHTPOJbHOM
onbire, %;
K — xo3dpduuuent oboraueHus;
K; — ko3duLmeHT 06GoraleHuss KOHTPOJbHOrO ONbLITA.
3a pesy/bTaT aHaNM3a NPUHUMAIOT CpeaHee apUPMETUYECKOE pe3yib-
TaTOB ABYX NMapaJUIeNIbHBIX ONMpee/ieHHt Mo ABYM CIICKTpOI‘paMMaM Kax-
J0€, MOJyYeHHBIX Ha ofHOM ¢oToracTUHKe.
(Msmenennas pepaxkums, Mam. Ne 1, 2).
5.2. PacxoXpeHusl pe3y/ibTaToB ABYX MapaiiebHbIX onpeaeneHui (d)
M pe3yJIbTaToOB OBYX aHaIN30B (D) npy noBepUTEabHOM BepositHocTH 0,95
He TOJUKHBI MpEBbILUATh 3HAYEHM, YKa3aHHbBIX B Taba. 3.
HomnyckaeMble pacxoXIeHHs LISl TIPOMEXYTOYHBIX MacCOBBIX LOJIEH
- MpUMecei pacCYUTBHIBAIOT METONOM JIMHEHHONW MHTEPMNONSALMH WIU TIOo
dbopMynaM ISt MHAMS, MEIU, XpOMA U CBUHIIA;

d = 04 C D=C — B AMArnazoHe MAacCOBBIX JoJeil oT 5 - 10~7
1.107 %;

d=0, 3 C D=10,6 C —B JUana3oHe MaccoBbIX nosieit or 1 - 10~ =5
o 1.107* %
1 MapraHua:

d= 05 C D=C —B JIYarazoHe MaccCOBbIX mojeitor 1 - 10~° J10
1.1073 %;
s cepebpa:

d=90, 4 C.D=0,6 C —» [Mana3oHe MaccoBbIX Hojeit ot 1. 10>
go1.107* %, | |

d= 04 C D=C —3 AUarna3oHe MaccoBbIX aonaeil or 3 - 10
1.1073 %,

d= O 3 C D=10,6 c — B IKAIa3oHe MaccoBbIX goJieit or 1 - 10~ no
1.10~* %,
JUTA TaJUTUSL:

d=10,5 C D=C — B AMana3oHe MaccoBbIX goseil oT 3 - 10~% no
1-103 %,

12



d=04C, D=0, C —8 AManasoHe MaccoBbix goneit o1 1 - 1073 1o

1-10% %,

rae C — cpenHee apupMeTHYECKOE pe3ybTaTOB MapajlIeabHbIX OINpe-

JeNeHUMN;

C — cpenxee apudmeTHyeckoe ABYX pe3yJIbTaTOB aHAIM3a.

Ta6bnuua 3

PacxoxneHue
OnpenensieMbiit Maccosast zonst pe3ybTaToOB ABYX Pacxoxaenne
INEMECHT - IJICMCHTAa, % napaJulCNbHbIX pe3yJIbraToB JZ}’ZYX

onpeaeneHuit, % aHa/U30B,

WHauit, Meab, 5.107"7 2. 10—7 5.10~7
XpOM, CBHHe 1.1078 0,4- 10“ 1-10“6
5.107¢ 2.10°¢ 5.10°

1.1073 0,3 10— 0,6 - 10"

5.1073 1,5 10- 3.107°

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

MapraHel 1.10~¢ 0,5 10—6 1-10—6
5.107¢ 3.10°° 5.107°

1.1073 0,4 10— 0,6 - 10—

5.107° 2.1073 3.107°

1.10~* 0,4.10™* 0,6-10~4

Cepebpo 5.10~7 2- 10_7 5.1077
1.107 0,4 10* 1.10°8

5.1073 1,5 10— 3.1077

1.10~* 0,3.10~* 06-10~*

Tanuit 3.10°¢ 2. 10-6 3. 10—‘S
1.1073 0,4 10- 0,6 - 10-

3.107° 1. 10— 2.107°

1.1074 04.10~* 0,6-10~4

(A3meHennan pepakuus, Ham. Ne 2).
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ITPHIOXEHHE 1
Cnpaeouroe

TIOCTPOEHHUE XAPAKTEPUCTHYECKOM KPUBOM
POTOILTACTUHKH I10 CITEKTPAM OBPA3LIOB CPABHEHHA,
CHATBHIM YEPE3 TPEXCTYNEHYATHIN OCJIABUTEND

Ha doromerpe u3MepsloT nouepHeHWe NHHHWM ONpENENIEMOro 3MEMEHTA B
crieKTpax o6pa3lioB cpaBHEHMA BO BCEX TPEX CTyneHbKax ocnaburtens. O6o3Hauva-
10T YCIOBHO 3TH CTyNeHbKM Kak 100, 50 u 10 %. BeiunMcaAOT pa3HOCTD NMOYEpHE-
Hu# iuHui B 100 u 50 %-Hoit cryneHbKax AS100—s0. s TeX CNEKTPOB, B KOTOPBIX
ABE CTYNEHbKM ocnableHus JieXar B oONacTM HopManbHbLIX TIOYEPHEHMH, 3Ta
Pa3HOCTb ABNAECTCH NNOCTOSAHHOM BeNWYMHOMN, paBHOH AS100—-50 = Y Alg/i100-50,
rae y — $aKkTop KOHTPAaCTHOCTH GOTOMNACTUHKH Alglig0-—-50 — pasHOCTb Npornyc-
- KaEMOCTH CTyneHeK ocnabutens (rno nacnopry).

OcH KoopAMHAT HaHOCAT Ha MMIMMETPOBOIl Gymare, oTKiIagsiBasd MO OCH
opAMHAT noyepHeHus B Macwtabe 1 mmM=0,01 eavHnubl, HauKMHas ot S=0.

Bulyncngior  cpeiHee M3 NATH-1UECTH 3HAYEHHMH Pa3HOCTH TNOYEpHEHMIA
mexay 100 u 50 %-HbiMM cTyneHbKaMy Ui 061acTH HOPMabHBIX TIOYEPHEHHIA
(AS100—50)cp.

Touky 7 HaxonAaT ¢ Mpon3BONLHO BLIGPAHHOM aGCLIMCCOM U OPAMHATO!M, paBHOM
NMOYEPHEHHUIO Hauaia NPAMOJIMHERHOTO YyYacTKa XapaKTepUCTHUYECKOM KpUBoii (S
npuonuanrensHo 0,50 mns naactmHox TMna BC). Ot TouxM [ OTCUMTBHIBAIOT
BIIPaBO YHCNIO MHJUIMMETPOB, paBHOE pa3HOCTH niponyckaeMoctd 100 1 50 %-Hbix
CTyneHek ocnaburens — Alglio0—s50 (no nacnopry ocnaburens), yYMHOXeHHOU Ha
100, 1 craBsAT Touky 2.

Ot nonyyeHHOH TOYKM 2 OTKIAABIBAIOT BBEPX UMCIO MMINMMETPOB, PABHOE
CpeAHeH BENMUYMHE PA3HOCTH NodepHeHUM (AS100-—-50)cp, YMHOXeHHOE Ha 100, u
CTaBAT TOYKY 3. . .

[TonyyeHHYI0 TOUKY 3 COCAUHSIOT MPAMOIt IMHMEH ¢ TOUKOM [ M NMPOAOIKAIOT
npsaMywo Ao S=1,80. Dra npaMasi cCOOTBETCTBYeT 06/1aCTH HOPMaJIbHLIX TIOYEPHE-
HHUH XapaKTepHCTHUECKO KPHBOIA.

B Tex cnyyasx, Koraa noyepHeHue TMHUI B 100 %-HOH CTYHEHbKE CIHLIKOM
BEJIMKO, BMECTO pazHOCTH Mexay 100 u 50 %-Hoii cryneHbKaMM NOCTpoeHHUe
NPOBOIAT MO pasHocTH Mexay 50 u 10 %-Holt cTyneHbKaMH.

Jns nocTpoeHys o6nacTi HEAOAEPXKEK UCTIONB3YIOT CIIEKTPhI, B KOTOPBIX OIHA
M3 CTYIICHEK JIEXHWT B HOPMajIbHOH ob1acTi, a Bropasi — B 06JIaCTH HEAOACPXKCK.

Haxonsit inst oqHoro criektpa Ha NpsAMOJIMHENHOM Y4acTKe XapaKTepHCTHYEC-
KON KpPHMBOit TOYKY, OpAMHATa KOTOPOi paBHa NoyepHEeHHIO TMHUM B 100 %-Hoit
(unn 50 %-Hoit) cryneHbke. OT 3TOM TOYKM OTCYUTHLIBAIOT BIAEBO YMC/IO MUJUIH-
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METpPOB, paBHO€ PA3HOCTH MPONYCKAEMOCTH CTYNEHEK ocabuTeNns, YMHOXEHHOM
Ha 100, n ana 3Toit abcuMcchl HAXOAAT TOYKY C OPAMHATO!, paBHOH NOYEPHEHUIO
TOW Xe JIMHHU B 6osee ocnabsieHHOM CTyTNeHbKeE.

Tax moctynaior co BceMU U3MEPEHHLIMH NoyepHeHUsIMU. TTonyueHHBIE TOUuKH
COCHHSAIOT IIAaBHOH KPHUBOHM ¢ HAYa/IOM NPAMOAMHEHHOroO y4yacTKa.

Ha ocu abGcumcc HaHocaT 3HayeHns Igl B macwrabe 1 MM = 0,01 equHHUIIBI,
HaYyMHas OT NMPOH3BONLHO BbIOPAHHOTrO Hayala KOOPAMHAT.

(M3meHennas penaxuns, M3m. Ne 2).

ITPH/IOXEHHE 2
Cnpaeounoe

[MOACHEHHE K PACYETY PE3YJIbTATOB AHAJIU3A ITPH ITOMOILIH
TABJINII )11 YYETA ®OHA

I[lo xapakrepucTHyeckoil KpHBOH (GHOTOTUIACTUHKHM HAXOBAT IS M3MEPEHHBIX
NMOYEPHEHUI NTHMHHIA BMecTe ¢ PoHOM Sp+¢p M GoHa Sp COOTBETCTBYIOIIME UM
3HavyeHus lgli+¢ u Iglyp.

BblynTas U3 BenHYHHBI 1g/n ¢ COOTBETCTBYIOWYIO BEIMYMHY Iglp HaxoaaT

Ig he o TaGiHLe, 1A KaxIo# BenHunHbi lg it
Iy o

I
KOJIOHKE, HaxoAiT COOTBETCTBYIOMIEE €/ BO BTOPOH KOJIOHKE 3HaYeHHe lg 1—¢

, NOMELIEHHONH B NepBoi
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