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TOCYAAPCTBEHHBIH CTAHJZAPT COIO3A CCP

BUCMYT
CrieKTpaibHblie METOIBI aHA/IH32 rocCt
. 16274.8—77
Bismuth.

Spectral methods of analysis

OKCTY 1709

IaTa snenerns 1978—01—01

Hacrosiumii cTaHmapT pacrpocTpaHsieTcss Ha BucMyT Mapok Bu00,
Bul, Bu2 ¥ YyCTaHABIHMBAET CIIEKTPATbHBIE METOMIbI OIPEEEeHUs colep-
KaHMsa cepebpa, Mequ, KaJMUs, CBUHIIA, TEJUIypa, MHKA, CYPBMBI, Xe-
ne3a, KobaTbTa, MApraHila U XMMHUKO-CIIEKTPAIbHBINA METO/I ONPENEICHUS
MBILILSAKA U TEJUTYpa.

(MamenenHas pepakums, Mam. Ne 2, 3).

1. OBIIINE TPEBOBAHUSA
1.1. O6uue TpeboBaHus K MeTomaM aHanu3a — 1o FOCT 16274.0.

2. CIHEKTPAJIBHBIM METOJ AHATN3A BUCMYTA MAPOK Bu2 1 Bul

2.1. CymHocTs MeTojaa

Meton ocHOBaH Ha BO3OYXIEHUM U PETrUCTpAll SMUCCHOHHOTO
CIeKTpa Npobsl.

OLeHKY KOHLIEHTPALMM 3JIEMEHTOB IPOU3BOIAT IyTEM CpPaBHEHUS
[OYEPHEHM M WHTEHCUBHOCTEN CNIEKTPANIbHBIX TMHUIA B Ipobax u rpa-
JYWPOBOYHEIX 00pa3uax.

Metor obeclieudBaeT ONpene/icHHE IIpuMecel B IMPOLIEHTaX B KOH-
HeHTpaLVISIX:

W3panne odpunpamnoe IlepeneyaTka BOCHpemeHa
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TOCT 16274.8—77 C. 2

cepebpa ot 51072 110 510

CBHHIIA > 81071 » 3,0

MeIu > 11072 » 210_

Xeje3a » 51073 » 1.107%; ;

CYPBbMBI » 51073 » 110‘~1

LUHKa » 51073 » 1107

MBIIIBSIKA » 110> » 5. 10—3 € XMMUYECKUM KOHIIEHTPHPO-
TeJUTypa > 11075 » 5.1073. [ BaHeM

2.2. AnmapaTtypa, peakTUBBI U pacTBOPBI

CnexTporpad ksapuesbiii Tuma MCIT-28 ¢ TpexIMH30BOI CHCTEMOi
ocBellleHHs1 (MOXHO MCIHOJIB30BaTh KBaplLEBbIA CHeKTporpad cpenHeit
IUCTIEpCHH JI000TO APYroro TUIa).

Ocnabureny Tpex- ¥ IeBATUCTYIIEHYAThIE.

I'eneparop wckposoit tTura UT-2 wm UT-3.

I'edeparop myru Tuna JI'-2.

Muxpodoromerp, npegHa3HAYeHHBIH I W3MEPEHMS] MOYEpHEHUMN
CIIEKTPaIbHBIX JTHHUH.

Turmu dapdopossie Ne 5 u 6.

Yamku dapdopossie Ne 2.

Turnu xene3nrie BMecTuMocThio 150—200 cm3.

ITeyr MycdenbHasE MM TUTENBHAS C PETYIATOPOM TEMIIEPATYPHI JO
600 °C.

Hanoxuuua st OTIMBKY 3J1€KTPONOB IIWIMHAPHIECKOH hOPMBI -
MetpoM 8 MM, mmHOH 50—100 MM.

Becnl aHamTHYeCKHE.

HanuibHUKM U1 3aTOYKHM 3/1EKTPONOB.

CraHoK ISl 3aTOYKH 3EKTPOLOB.

DoToIUIaCTHHKY criekTporpadpudeckre tuna 11 auano3uTueHbIe.

BNeKTPOIBI YrolbHbIE M3 CIIEKTPANbHBIX yIielk Mapku C-2; HIXHMA
€ KparepoM IiybuHON 3 MM, AMaMetrpoM 4 MM H TOJIUMHONW CTEHOK
0,5—0,7 MM, BepXHHUI1 — 3aTaunUBAETCS HA YCEYEHHBIN KOHYC C TUIOLIAM-
kol guameTrpoM 1,5—2,0 MM.

[IpuGop KBapueBbIil [UISI NEPErOHKM BOABI M KHUCIOT C KBaplIEBBIM
XOJIOHWIBHUKOM U IIPUEMHHKOM.

Kucnora azotnas OC.Y.21—4 win OC.Y.21—5 o TOCT 11125 u
pazbapnenHas 1:1, 1:2.

Corip nMHAaTpyeBast STIWICHIMAMUH TETPAYKCYCHOM KUCIOTH! (TpHIoH B)
no F'OCT 10652, 10 %-mbuit pacTsOp.

Kanpuuii xiaopucrtsiit mo TY 6—09—4711, pactsop 0,05 Mosb/mm3.
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C. 3TOCT 16274.8—77

AMMoHu#t asorrokucibli mo FOCT 22867, 5 %-Hblit pacTBOp.
AMMuak BoHbIX ocoboit guctorst o TOCT 24147 u pactsop 1:1.
KcunenonoBaiil opanxesslif, 0,5 %-Hbiii BOIHBINA pacTBOP.

Bucmyt asorHokmcensnit mo T'OCT 4110.

BucmyTt mapku Bu00 mo TOCT 10928.

CrieKTpadbHO-YUCTHIM OKCHI BUCMYTA; TOTOBSIT CJISAYIOIIUM 00pa3oM:
300—400 r Bucmyra Mapku Bu00 pacrsopsitor B 1000—1500 cm? asoTHOIA
KHCJIOTHI, pa3baBiernoit 1:1. PacTBopeHHe NMPOBOIAT OTHAEIBHBIMUA MTOP-
msiMe 110 4050 T Meraymia. TlosydeHHBIE pacTBOp HMTpAaTa BUCMYTA
BBITAPHBAIOT 10 CHPOIOOOPA3HOTO COCTOSIHUSI Ha BOJSIHOM 6aHe.

CnexTpanbHO-YUCTHIA OKCHJI BUCMYTa MOXHO IPHTOTOBUTH K3 a30T-
HOKHcIoro BucMyTa. B atoM ciayyae 300-—400 r a30THOKHCIIOTO BUCMYTA
pacTBOPSIOT B HEOONBIIOM KOJHYECTBE NUCTUJUIMPOBAHHOM BOXBI, NOI-
KUCJIEHHOM a30THOM KHMCHOTOM, ¥ BHITIAPUBAIOT PACTBOP A0 cMponoobpas-
Horo cocrosHusA. [lonydeHHBIH rycToit pacTBOp NepeauBanT HeOOMbLIN-
My nopuusaMu (o 5—10 cm3) mpM TIHATENPHOM MEpPEMELIMBAHUU B
KOHUYECKYIO KOoJIOy, comepxainyro 2000 cM3 kunsieit BOmbL.

IIpu 3TOM BHINANAET KPUCTAUIMIECKUANA OCAIOK OCHOBHOTO HMTpara
pucMyTa. JIIs nyviei KpUCTAUIAZAINU COOEPXIMOe KOJIObI BHOBh JO-
BOIAT KO KUIEHMA M ocTaBiasgioT Ha 2—3 4. Ilocae atoro ciauBaioT
pacTBOp, OCTaBJIsisI OCalOK OCHOBHOIO HWUTpara BHcMyTa. Ocalok OT-
GWILTPOBHIBAIOT Yepe3 TUTOTHBIM GUABTP U [IPOMEBIBAIOT TPH pa3a BOIOH,
ITOJKMCACHHON a30THOM KWMCJIOTOM, IOCHEe 9ero OCaaoK MEepeHOCHIT B
KBAapUEBBI CTAaKaH, PACTBOPSAIOT HOOABIEHMEM ropsdyeil KOHLEHTPUPO-
BaHHOW 430THOM KKCIIOTHI, BHOBE BBITAPMBAIOT KO CHPONooOpasHOro
COCTOSIHMS, 3aTeM BBICYIIMBAIOT, MpoKanuBaioT npu 500 °C no cnekTpaib-
HO-YHCTOI0 OKCHAA BUCMYTa M XPAHAT €r0 B 3aKphITOM DaHKe.

Becnt Topauonnsie Tuma BT, npegen p3semmsadus no 1000 mr.

IIpumeyanue [lomyckaerca npuMeHeHue IpubopoB ¢ hoTosnexTpu-
YecKolf pervcrpauMeil CHEKTPOB M JIPYTHMX CIIEKTpaNbHBIX NPHOOPOB, APYrux
PEaKTUBOB, MaTepUaNIOB U (HOTOIVIACTHHOK, 00eCIIeYrBaIOLIMX I10JyYeHUE IT0Ka-
3aresiell TOYHOCTH, YCTAHOBICHHBIX HACTOSWUM CTaHAAPTOM.

(M3menennan penakuusg, Wam. Ne 1, 2, 3).

2.3. OmnpeneneHue colepXaHus cepedpa, CBUHLA U MeIU

2.3.1. Hoarororxa npob

CriekTpaNsHOMY aHAIU3Y MOABEPraioT NMpoOsl B BUIE CTEPXHEH qua-
metpoM 8 MM 1 mHOM 50—100 Mm.

TTpo6y oTOMPAOT JIOKKOM U3 KOTIA BO BpEMS PasNIMBKU METAUIA WU
pacIIaBiasgiOT MOPOLIOK METAUIHYECKOT0 BUCMYTA IO CIOEM YTOJBLHOTO
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IroCT 16274.8—77 C. 4

NIOPOLUKA B XEJIEe3HOM Turje. PacruiaBneHHbIH BUCMYT OTJIMBAIOT B M3-
noxHuy. ITpoOel 1 oOpaslbl cpaBHEHHS 3aTAaYUBAIOT Ha IDIOCKOCTh
HAIWIBHUKOM,

(A3menennas pepakuma, Vam. Ne 1, 2, 3).

2.3.2. TlpuroToBiieHre 0OPa3HOB CpaBHEHUS.

ToToBAT JUraTypy CBMHIIA M BUCMYTa, cepedpa M BUCMYTA, MERAU U
BUCcMyTa. [ToydeHHbIE AUraTyphl AHATU3UPYIOT XUMUMECKHIMM METOXAMHU
U CILIABJISIOT B HEOOXOAMMBIX IIPOIIOPUMAX. 3aTeM JIUTaTypy pa3tasisiior
pucMyToM Mapku Bu00 u monyvarot o6pasithkl cpaBHEHUS, COMEpKAILVIE
oIlpeeieHHOe KoJIu4ecTBoO npuMeceit (tadna. 1). KoHueHTpanyo npume-
ceit B oOpasiax CpaBHEHMS YCTaHABIHUBAIOT XMMHYECKMMU METONAMH,
MpUBENCHHBIMUA B HACTOAIIEM CTAaHIApTE.

Tad6nunua !

Maccosas nons npuMmeceit, %
HomMep obpazna
CpaBHEHMS
CBMKLA cepebpa Meny
1 3,0 0,50 0,020
2 1,5 0,20 0,008
3 0,8 0,08 0,003

[IpuMevyaHue MaccoBsle TOMH NpUMeced B 06pasiiax CpaBHEHUs: MOTYT
OTIMYATBCA OT YKa3aHHBIX B Tabiaune Ha +30 otH. %.

(Mamenennas pexakund, M3m. Ne 2, 3).

2.3.3. IposexncHue aHATK3a

B kauecTBe HCTOYHHKA BO3OYXKICHHS HCIIONB3YIOT HCKPOBOM reHepa-
top tana MUI-3 wmm WUTI-2, BKIIOYEHHEBIH MO CIOXHOH cxeme. Pexum
paboThl TeHepaTopa:

CHJIa TOKA B NMEPBUYHOW LNy TpaHcdopMmaTopa — 1,2 A;

BCIOMOTATENBHBINA MCKPOBOM IPOMEXYTOK — 3 MM;

AHATUTUYECKUA MIPOMEXYTOK — 4,5 MM;

BeIUYHHA WHIYKTUBHOCTH— 0,15 MT;

eMKOCTh KoHneHcatopa — 0,005 mx®.

Crnextpnl dortorpadupyror Ha criekrporpade tuna UCII-28 ¢ tpex-
JIMH30BOI cucteMoit oceemenus. 1linpuna menu cnexrporpada 0,02 Mmm.
Bxcerrozumst — 45 c.

ITposBrenvie u GUKCUPOBAHNE TUIACTHHOK BEAYT, Kak yKkaszaHo B TOCT
16274.0.
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2.3.4. O6paboTKa pe3yjibTaToB
TTpuMeHsAeMbIe AHATATHYECKME JIMHUU U JIMHUHN CPaBHEHUS TIPUBEIE-
HH B Ta0J1. 2.

Ta6nuuma 2

JIsivHa BOJIHBI aHa/IuTHdec- In
OnpeneaseMblil 3NEMEHT KOM JIMHUM OTIpefesisieMOTO _"Ha BOITHBI JIMHHM BHCMY -
SIEMEHTA, HM Ta — IEMEHTA CPaBHEHUSA, HM
CBHHEI 244,62 249,95
Cepebpo 243,78 249,95
Menp 327,39 279,87

KoHleHTpauy mpuMeceii ompeensioT 10 METOLY TpeX obpasioB
cpaBHenus. Ilo Tpu criekTpa o6pa3LoB CPaBHEHMS U IO WIECTH CIIEKTPOB
npo6 ¢oTorpadupyoT Ha OTHON (OTOIUIACTHUHKE.

H3mepsiioT MovyepHeHHEe JIMHAN KaxkIoi NpUMeCH MpH TTOMOIIKM MHUK-
podoroMeTpa S, ¥ JMHUM CPABHEHHUS Sp;i- Haxomar pa3sHOCTb MeXny
MOYEPHEHUSIMY JTMHUIA ONpee/sieMON MPUMECH M JIMHMHM BUCMYTa, BBI-
OpaHHOW B KauecTBE JIMHMM CPaBHEHUA:

AS=8,,—Sg;

W3 Tpex napaUIe/IbHbIX CIIEKTPOTPAMM OIIPEIENSIOT CpellHee apudpme-
TUYECKOE 3HAYECHUE PASHOCTH NOYEPHEHUH AS,,.

Ho pesynepraraM QoToMeTpupoBaHUs OOpa3lOB CPaBHEHUS CTPOST
rpamgyHpoBOYHbIE TPAGUKK U ONpee/IeHHs] IPUMECeH.

o ocH OpAMHAT OTKJIANBIBAIOT Pa3HOCTH MOYEPHEHUH IIPUMECH W
OCHOBHOI'O BEHIECTBA, 4 IO OcH abcuuce ~ JorapudMel KOHIIEHTPALIMIA
IpuMecu B o0pasile cpaBHEHUS.

ConepxaHye NpUMecH B METALINYECKOM BUCMYTE HAXOAT I10 U3BECT-
HBIM 3HAYEHMAM AScp 1O COOTBETCTBYIOIMM PATyMPOBOYHbBIM Ipadu-
KaM.

CXOIMMOCTb METOIA XaPAKTEPU3YETCSt OTHOCUTEIBHEIM CTAHIAPTHBIM
oTKJIoHEeHUEM S He Gonee 0,03 mpu onpeReneHUH CBMHLA, cepebpa U He
Gonee 0,1 — npu ONpeNEICHUM MEOM.

PacxoxmeHue pe3y/bTaToB ABYX HapaJUleJbHBIX olpeneaeHui (d) u
pE3yJIbTatoB ABYX aHain3oB (D) npu noBeputenbHo# BeposTtHocTH 0,95
He [JOJDKHO IIpeBBIIATH JOI[YyCKACMEIX PAacXOXIEHMM, YKa3saHHBIX B
TabJ. 2a.
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Tabnuna 2a

PacxoxneHue pesynib-
HanmeHoBaHue Maccosas fons TaTOB JIBYX Napaj- pegzggﬁiﬂ:;yx
3JieMeHTa aseMeHnTa, % nem;:;x; ;n%ene- aHanusos, %
Caunen 5-10—2 1.10-2 2102
1.10-1 0,2-10~1 0,3-10—1
5.10—! 1-10-1! 2.10~1
810! 0,2-10—! 0,3-.10—1
Cepebpo 2,0 0,4 0,6
3.0 0,6 0,9
Mens 1.10—3 0,3-10—3 0,4-10—3
1.10-2 0,3-10—2 0,4.10—2
1-10-1 0,3-10-! 0,4.10—1
2-10-! 0,6-10~! 0,8.10—1

HOHYCK&CMBIC PaACXOXICHHA I IMMPOMEXYTOUYHBIX MacCOBBIX nosien
PAaCCYMTHIBAIOT METOLOM JIMHEHHON HHTEPIHOJMAIIUNA WA I10 cbopMynaM:

d=02C: D=0,3C
d=0,3C; D=0,4C

MIpY OTIpENeIeHWH CBUHIA U cepebpa;

TIPH OIIpEeJeCHHM MEIH,

rne C — cpenHee apuMETHIESCKOE PE3YIBTATOB IBYX HapAUIENbHBIX OII-
_  penencHW;
C — cpenHee apudMeTUIECKOe pe3yabTaTOB JBYX aHAJIM3OB.

3a pe3yibTaT aHATH3a IPHHUMAIOT CpefHee apuPMeTUYECKOe pe3yilb-
T4TOB ABYX MapajUIeNbHbIX OIIpeneIeHuH, IO TpeM CHEeKTPOrpamMmMam
KaXJ/oe, TTOMyYeHHbBIX Ha OJHOU (POTOIIACTHHKE.

(A3menennas pegakuua, Mam. Ne 3).

2.4. OnpenesieHHe COAEPXAHHSA CYpbMbI, Xejie3a, IIUHKA, MbIIIbIKA U
TeJUTypa.

2.4.1. TpurotorieHue mpoObl Iist ONpeieSIEHUS CYPbMBI, XeJe3a, IHKA

1 r BucMyTa oMeinaioT B apdopoBblif THUIeNb, MpUiInBaloT 5—10 cm3
a30THOM KHCIOTHI, pa3baBieHHOK 1:1, ¥ pacTBOPSIOT IIPU YMEpPEHHOM
HarpeBaHuu. PacTBOp BBINAPHBAIOT HOCYXa, OCTAaTOK IIPOKAIMBAIOT B
tedeHue 30 muH B mydene npu 500 °C Ko 1onydeHHS OKUCH BUCMYTA.
[MoaroToBeHHYIO NMPoOY pacTUPAIOT B AraTOBOM CTYIIKE A0 YacTHIL pas-
MepoM MuHyc 0,074 MM U TIepenaloT Ha CreKTpanbHbIi ananus. Onupene-
JIEHWE BeAyT U3 JBYX NapaJUieJIbHBIX HaBECOK.

{(A3menennas pemakumsa, Mam. Ne 1, 3).

57



C. 7TOCT 16274.8—77

2.4.2. IpuroroBneHKe KOHIIEHTPATa MbIIIBSIKA U TeJLTypa

KoHlieHTpaT MBIIbSIKa ¥ TeJUTypa HONYJaloT TPHJIOHOMETPUIECKIM Me-
TOIOM, OCHOBaHHBIM Ha CBOMCTBE KOMILIEKCOHATA BUCMYTa B AMMUAYHOH
cpene (mpu pH 8) ripy mprGarieHU# CoMY KATBITUS IEPEXOUTh B KOMIDIEK-
COHAT KaJbIMs. BhITECHEHHBI BHCMYT BRINAJAET B BHIE TMIPOOKWCH,
yBJIeKast ¢ oot MBIUBAK, TEJUTYD X IPYI¥e TPeXBaieHTHEIE METa/UThL.

Iects HaBeCOK BHCMYTA 110 3 I IOMEILIAIOT B KOHWYIECKUE KOJIObLI U3
KAPOCTOMKOro crekya BMectuMocTthio 250 cM3, npwmsaior 15 cm? azor-
HOM KHWCIOThI, pasbaBneHHOM 1:1, 3aKphIBAIOT YAacOBBIM CTEKJIOM U TIpHU
YMEpPEeHHOM HarpeBaHuH pacTsopsior. [locsie pacTBopeHust HaBeCKHM 4acoBOe
CTEKJIO CHUMAXOT M PACTBOP KUILTTST MO YAAJeHUs MapoB OKUCIOB 430Ta.
3atem mpwinBaior 45 cM? ropstaero 10 %-Horo pacrsopa TpwioHa b u
ropsiyeif BojOil HoBogAT 0ObeM pacrsopa mo 100 cm3. Tlocie sroro
JIOGABIISIOT HHAUKATOP KCIUICHOJIOBBINH OpAHXKEBBIN (2—3 Kailin) U TUT-
pyior pactBop 10 %-HbIM ropgyuM pacTBOpOM TpuyioHa B mo mepexoxa
MAJMHOBOM OKPAacKH B XENTYIO.

PactBop HelrpanusyoT ammuakoMm Ao pH 5 1o nHoukaropHo#i Oymare,
TUTPYIOT TOPSYMM PacTBOPOM TPWIOHA b [0 TOSIBJIEBUs XKeITOro OKpaiiu-
BaHVs1, JOGABIAIOT 5 cM3 pacTBopa aMMmuaka, pasbasnentoro 1:1, 4—5 cm?
pactopa xjopuctoro kabiws 0,05 Mosb/IM3 M KANSTAT 2 MUAH 10 BbIIlajie-
HHS ocaika. M30BITOK XTOpHCTOrO KANIBLMS IPUBOIMT K YBEITIMUEHUIO MACChI
KOHIIEHTPATa, T.¢. YMEHbLIEHIO KO3 duiMeHTa 000TalueHus.

Ocagok oTcTaMBalOT MPH cJaboM HarpeBaHUM B TedeHHe 15 MuH,
OUIBTPYIOT Yepe3 IUIOTHBIN (UIBTP U POMBIBAIOT rOPSIMM 5 %-HbIM
PacTBOPOM a30THOKMCIOrO aMMOHMS. 3aTeM ocaloK Ha GhuibsTpe pacTBo-
PSIIOT B HEGOJIBILIOM KOJIMYECTBE TopsAYeit A30THOW KWC/IOTHI, pa3daBieH-
Holt 1:2, cobupast pacTBop BO BiBelUleHHYI0 (apdopoByro Jamky s
BHITTapuBaHMs. B 31y Xe gamky coGupaloT pacTBOp elle OT ABYX Hapaj-
JIEJIbHBIX HABECOK BMCMYTA. PacTBOp BBIMTAPUBAIOT IpH claboM Harpena-
HHH, 3aTeéM HA ropsueil ayekrporvtuTKe. Kpas ocTeIBIEH YalllKy OOMBI-
BaloT 2—3 cM3 a30THOM KMCIOTHI M CHOBA BBHIMAPUBAIOT NpU cliabGom
HarpeBaHuu. Ocazox npoxkamusaroT B mygene 30 mun npu 500 °C o
00pa3oBaHUAg CHEKTPANBHO-YUCTOrO OKCHAA BUCMYTA. Yamky ¢ oKCHIOM
BHCMYT2 B3BEIIMBAIOT, OMNPEASIAIOT MACCY OCAlKad M YCTAHABIIUBAIOT
k03 duneHT odoralicHUA JexeHeM HCXONHOM HaBecKu 9 r (3 HaBecku
1o 3 r) Ha Maccy NMoJIydyeHHoro ocanxa. KoHIIEHTpaT nepeJaroT Ha CIeKT-
panbHBIA aHaH3. OMHOBPEMEHHO Yepes3 BECh X0 aHAIM3a ¢ KONMYECTBOM
PEAKTHBOB, PACXONYEMBIX HA TPH IMApA/UIEABHBIX HABECKU, YIPOBONAT
KOHTPOJIbHBIH OITBIT JUIS BHECEHUS TIONPaBKU B PE3Y/NbTaT aHATHM3A.
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2.4.3. TlpuroroBieHue 0GpPa3LIOB CPABHEHUS

10 r cHeKTpanTbHO-YMCTOr0 OKCHIA BUCMYT4 PACTBOPSIOT B a30THOM
kucnore, npubasnaior mo 10 cm? pactBopos, comepxkammux 1 Mr/cm3
KeJe3a, CYPbMEI, IMHKA M MBILIbSIKA.

PacTBOp BBIMApMBAIOT JOCYXa, OCTATOK MNpokanusaloT mpu 500 °C.
Octarox cmauuBaloT Bofoit (2—3 cM?) u nobasnsizor 10 cM3 crannapTHoro
pacTBopa Tesutypa (KOHLEHTpauus 1 Mr/cm3). OCTaTok BBICYIIMBAIOT [IPU
cnaboM HarpeBaHMu. IIpUroToBlICHHWE CTAHIAPTHBIX PAacTBOPOB — IO
npunoxeHuo K 'OCT 16274.1.

TToywaror ocHoBHOIT obpaselr, conepxanmii o 0,1 % Xenesa, CypbMbl,
IIMHKA, MBIIUBSIKA U Tesutypa. O6pasiibl CpaBHEHMS C COEPKAHUEM IIpUMeE-
ceit 0,03; 0,01; 0,003; 0,001 % roToBAT MOC/ENOBATENBLHBIM pa3GaBIeHUEM
OCHOBHOTO 00pa3ia CpaBHEHUS CIIEKTPAIbHO-YKHCThIM OKCHIOM BHUCMYTA.

24.2,2.4.3. (A3menennas penakuus, Uam. Ne 1, 2, 3).

2.4.4. TlposeneHue dHaIM3a

Haseckn 1o 30 Mr NoAroToBiIeHHBIX Npob M 06pa3LOB CPABHEHUS
HOMELIAIOT B KPAaTephl YrOAbHBIX 31EKTpoZoB. OT Kaxmoil mpobbl U
o0pasia cpaBHEHMsI TOTOBAT TIO JBA JJEKTPOIA.

Crextpsl dotorpadupyror Ha criekrporpacde tunia UCIT-28 ¢ tpexiiH-
30Boit cucremoii ocsewienvsi. Mupuna wemu — 0,025 MM, cuia Toka Iyru
— 15 A or reneparopa tuna JT'-2. Dxcnosuuus — 40 c. B Kaccety nome-
LAkOT 1B HOTOIUIACTHHKN: B KOPOTKOBOJIHOBYIO 06/1aCTh CIIEKTPA — CHEKT-
porpaduyeckyro Tina I, B IIMHHOBONHOBYIO — IHANO3UTUBHYIO.

JUisi MOCTPOeHUST XapaKTepUCTUYECKOH KPUBOI Ha Ty XK€ IUTaCTUHKY
GboTorpadupyIoT CIIEKTp Xeje3a Yepe3 JeBSITUCTYIIEHIAThIA OCaa6UTeND.
HposiBieHue 1 puKCHpOBaHUe IUIACTMHOK BEAYT, KaK yKa3aHo B [OCT
16274.0.

2.4.5. O6paboTKa pe3y/lbTaToB

Ha nonydeHHBIX cITeKTporpamMmax M3MepsIOT IOYepHEHHe (Si+g)
JUHUM CIEAYIOUIMX [UIMH BOJH (Ta6i. 3) ¥ MHUHHUMAIbHOE IMOYEPHEHUE
¢$oHa crpaBa U cjleBa OT HUX.

Tabnwua 3

OnpenensgeMbiii 37IEMEHT IlnnHa BOJHBI aHATUTHYECKOM JINHHMM, HM
XKeneso 302,06
CypbMa 231,15
nnk 334,50
Mainbak 234,98
Tennyp 239,57
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CpemHee U3 IBYX ITOYCpHEH M HOHA MPUHUMAIOT 33 HCTHHHOE TTOYep-
HeHue dona. U3MepsioT crereHb MHTEHCUBHOCTH JUISI TIOCTPOEHUsI Xa-
PaKTEpUCTHYECKOH KPHBOIA.

Ilo xapakTepucTH4eCKOM# KpHBOI (HOTOILUIACTUHKY HAXOIST COOTBET-
CTBYIOILIME U3MEPEHHBIM IIOYCPHEHMSIM 3HAYCHUS JOTapudPMOB MHTEH-
cusHocTH 181, 4, 181,

1
Boruucnsiior 3HaueHue lg I—" , HAxXomsT cpeiHee apudMeTHIecKoe
®
Pe3yNBTATOB, MOJYIeHHBIX 10 TPEM CITEKTPOrPAMMAaM KaXIOTO Ipagyupo-

BOYHOro obpasua |lg —ﬂj o M CTPOAT IpaIyHpOBOYHBIE PaGUKU B

Lo

KOOpIMHATAX lg I—” , 1gC, tne C — comepxaHue npuMecu B olbpasiax
¢

cpaBHeHMs1 B IpoleHTax. Bce pacyersl Ipou3BomsIT, NOAb3YSICh pacyer-
HbIM NPUOOPOM.

ITo momy4eHHBIM rpaZyMpoBOYHBIM IpadMKaM HAxXOASIT COLEpXaHUe
IIpUMECEN, COOTBETCTBYIOMUIEE BEIYUCHCHHBIM JUISL TIPo0 3HAYEHUAM

]H
[e7)-

PacxoxneHusi pe3ynbTaToOB IBYX TapaJUieNIbHBIX ompeneneHnii (d) u
pe3yssTaToB ABYX aHaau3os () nopu moBeputessHON BepoaTHoctd 0,95
HE [ITOJDKHbI IIPEBBIIATH AOITYCKAEMbBIX PACXOXACHMMA, YKAa3aHHBIX B
Taba. 3a.

Tabnuua 3a

PacxoxzeHne pesynhs- | PacxoxnaeHue pesysib-
Haumedosanue Maccosasi fons
3TEMEHTa 3j1eMeHTa, % T:;E;(B ﬁggugzggjpﬁ?n%— Taros nBy’%aHaﬂnt’
XKeneso 5-10—4 2:10—4 2.10—4
1.10-3 0,3.10—3 0,4-10—3
5.10-3 2.103 2.10-3
1.10—2 0,3.10—2 04102
2:10—2 0,6.10—2 0,8-10—2 B
CypbsMa 5103 2:10-3 2:10-3
08705074 1.10—2 0,3-10—2 0,4-10—2
2102 0,6:10~2 0,8-10—2
MbibsiK 1.10—3 0,4-10~3 0,6-10—5
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Ipodoaxncenue maéa. 3a

HanMeHOBaHHE Maccopast Zoist Pacxoxaenue pe3ynb- | Pacxoxmenue peayib-
mevera onewenra, % | I08 IOV NapAICiy | TATOB NBYX HQTa0,
Temnyp 5103 2105 3103
1104 0,4-10—* 0,6-10—4
5.10—4 2104 3104
1-10-3 0,4-10-3 0,6-10—3
2.10-3 0,8-10-3 1.10-3

JonyckaeMble pPacXOXIEHUS] Ui IPOMEXYTOUYHBIX MAaCCOBbBIX
Hosiedl pacCYMUTHIBAIOT METONOM JHMHEHHOW HHTEPIONSIMU HIH IO
dbopMynam:

d=0,3C; D=0,4C MIPHU ONpPEAC/ICHUH XeJle3a, CYPbMbI M LIMHKA;

d=0,4C: D=0,6C= [IpH OIIpelieNIEHMUH MBILIbSIKA U TeJUTypa,

rie C— cpenHee apuMETUUECKOE PE3YILTATOB IBYX aHATU3OB;

C — cpenHee apudMeTHIECKOE PE3yIbTaTOB MapajUiebHbIX Olpee-
JIEHU .
3a pe3ynbTaT aHATM3a IPUHUMAIOT CpeflHee api(MeTHYeCKOe pesyiib-
TATOB [[BYX NApa/UICHAbHbIX OINpEXeNeHU i, MOMy9eHHBIX Ha OQHO# (doTo-
IUTACTUHKE (IIPH OfpeeICHUH MbIIIbSIKA U TeJUTYypa FOTOBAT JBA KOHIIEHT-
paTa, KaXABIH U3 KOTOPBIX MOMY4al0T OObeAMHEHWEM PACTBOPOB OT TPeX
HaBECOK BHCMYTA).

2.4.4,2.4.5. (Uamenennas pegaxumsa, Mam. Ne 2, 3).

3. CIIEKTPAJIBHBI METOJI AHAJT3A BUCMYTA MAPKH Bu00

3.1. CymHocTs MeTONa

Meroa ocHOBaH Ha BO3OYXACHUH U PErMCTPALIMK CTIEKTPA JIEMEHTOB
OCHOBEI U IIpUMECeii B Ayre MOCTOSSHHOrO ToKa. KoM4YecTBeHHYIO OlLIEHKY
COAEPXXAHMSI IPUMECEN MTPOBOISAT METOAOM CPABHEHUSI MHTEHCHUBHOCTEMH
CIIEKTPOB Hpob ¥ 00pas3loB CpaBHEHHU.

TIpsimoit criekTpanbHBIA MeTo 06ecIieYuBaeT openeieHue IpuMeceit
B METAJUIMYECKOM BUCMYTE B IIPOLEHTAX B CJAEAYIOUIMX KOHUECHTPALMIX:

cepebpo or 3-10~¢ o 3-10“4;

Menb > 3107% » 1-10_3;

KaaMuiA » 1107 » 1.107%
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TEJUIYp » 31074 » 3-10"2;
CBUHEIL » 31072 » 2'10'2;
LIMHK » 11073 » 1~10"1;
cypbMa > 31074 » 1~10_2;
XeJe3o > 31074 » 3-10-2;
KODANTBT » 1.1074 » 1-10“2;
MapraHer] » 11077 » 31074

(M3smenensas penakums, Fsm, Ne 2, 3).

3.2. Amnaparypa, peakTUBbl U PACTBOPBI

Cnexrporpad ksapiiepbtii Tnua MCII-28 ¢ TpexntuH30BOW CHCTEMOM
ocBeLIeHMSI (MOXHO MCIIONB30BaTh KBAapILEBBIN cnekTporpad cpenHeit
IMCIePCUU JTI0BGOro APYToro TUMA).

Ocna6Gurenu Tpex- ¥ JeBATUCTYIICHYATHIE.

I'eneparop ayru tuna JAI-2.

UCTOYHMK ITOCTOSIHHOrO TOKA, 06eCIMeYMBaIOIUUN HAaNpsbKeHUE HE
meHee 200 B 1 paccuuTaHHBIM Ha Harpy3ky He meHee 30 A.

MukpodoToMeTp, MpeIHa3HAYSHHBI Ui M3MEPEHMs MOYEePHEeHUH
CHEKTPAITBHBIX JUHUM.

Bechl aHaIMTAYECKUE.

DeKTPOAB! YTONbHBIE U3 CEKTPAIBHBIX YTiIei Mapku C-2 — HUXHUM
C KpaTepoM DIyOHHOH 6 MM U IMaMeTpoM 4,5 MM.

CTYNKH ¥ IeCTUKHN CTATbHBIC U araTOBBIE.

®dortomnacTuHKy criekrporpaduyeckue tvros 11 u YOIII.

CTaHOK JUIsS 3aTOYKH YrOJBHBIX 2JEKTPOJAOB.

Boxchl, KIOBETHI, CTEK/ISHHBIE KONMAYKI AU XPAHEHMS 3JIEKTPONOB.

®opmanun o F'OCT 1625.

Crmpt 3TioBbli pekTrdukoBanubiit o TOCT 18300.

®enon o TY 6—09—5303 wm wieid MemuuumHckui bd-6, pa3das-
JIEHHBIA STHAOBBIM cIIUpTOM 1:5.

BakenuTOBBIH KIIEii; TOTOBSIT CleAyIOUIM obpasoM: 25 r ¢peHoma u 25 1
dopMaHa IOMeIUaioT BO B3BelleHHYI0 (hapdopoByIO YAIlIKY K HArpeBa-
10T Ha BOISIHOM OaHe, 3areM No6aBigior 5—7 ¢M? aMMHaka M CTaBAT Ha
BOLASHYIO KUTIANIYIO 6aHI0 (AaMMUAK TOTOBSIT HACBILEHUEM TPUIUCTIILISATA
sonbr). Kieit Bapsit 56 4, roMeneas ajio4koil no Tex ¥op, 1oxa oH
HE CTAHET XKEJITO-SIHTAPHBIN, IPO3pa4HbIil. BEITAHYTad KBapleBOH Na10Y-
KO HMTh KJies HoJLKHa OBITH TOHKOH M XpYIKOH, Kneit He HOJDKEH
naxHyTe. Korma ket rotos, ero B3BeUIMBAOT ¥ Cpady J00aBJISIIOT CIIUPT
I monydeHus 5 %-Horo pacrtsopa.

BaxkenwToBbIil K€l XpaHSIT B CTeKIAHHON ©OaHOYKe ¢ INPUTEPTOH
npoOKou.
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Becr! Top3uonnsie Tera BT, npemen B3semnBanusa go 1000 Mr.
O6pasipl CpaBHEHHUS, TIPUTOTOBIEHHBIE 110 TIPWIOXEHUIO.
(U3menenHas pexakums, Msm. Ne 1, 2, 3).

3.3. Moaroroeka npob

5—10 r MeTaLTMYECKOTro BUCMYTa APOGAT JO IOPOIIKOOOPAa3HOIO CO-
CTOSHUSL, PACTUPAIOT B araToBoi crymnke. [Topolrok MeTaiia cMelnBaoT
B KBApLIEBOM THUIJE C rpadUTOM MOPOHIKOBHIM B cooTHoireHuu 30:1. K
cMecH To0aBNIAIOT S %-HBli CIUPTOBOM pacTBOp GaKEIMTOBOTC KIIEsl WIN
cuproBoro pacrsopa kies b®-6 us pacdera 2 cm3 Ha 25 r nopolka.
CMech TILATENbHO pa3MeliuBaioT, noacyumsaoT npu 100 °C 1 pacTtUpalor.

(M3menennan pegakuusa, Msm. Ne 1, 2).

3.4. (Uckmoven, Ham. Ne 2).

3.5. IIposenenue aHamM3a

VronpHEIE 3EKTPONLI MPeJBAPHTENLHO 0GKUTAIOT B IYTe IIOCTOSIHHO-
ro Toka cwioit 12 A B Teuenue 15 c.

Tlocne ob6xura B KpaTep YroibHOIO 3JEKTPOMAA 3arpyXaior 1o 30 mMr
ropotiilka rnpo6sl ¥ 06pasiop cpaBHeHMA. [Uig kaxgoro obpasiia cpasHe-
HUs OepyT 1O TPH, IIPOOBL — IO [HECTb HABECOK.

Jns perucTpaiuy CieKTPOB UCTIONB3YIOT criekTporpad tuna MCIT-28
C TpexXJIMH30BOH cuctemoil ocBeurenms. IupmnHa wenux — 0,01 mm.
Iepen weneio criekTporpada. yCTaHABIUBAIOT IBYCTYIIEHYATHIA OCaabu-
TeAb CO cTyleHpKaMu mporryckaemoctdt 10 u 100 %. Ipo6er u obpasiibt
CPaBHEHMS CXKUTraloT B IyTe MOCTOSSTHHOIO ToKa cujioit 12 A. DKkcnoaunyst
— 2 MuH. CrieKTpbl 06pa3ioB cpaBHEHHS U Ipod doTorpadupyIoT 110 Tpu
pasa Ha [BYX NMapaJUIeNbHBIX INTACTHHAX. XapaKTepUCTHYECKYIO KPHUBYIO
$OTOIUTaCTUHKM CTPOSAT mo MapkaM unteHcuBHoctn (TOCT 24977.1,
ApWIOXEHUE 2).

IposiBnenue u dbuKcupoBaHUe ILIACTIHOK BEAYT, KaK yKazano B TOCT
16274.0.

3.6. O6paboTkKa pe3y/IbTaToB

Ioncyer pe3ynpTaToB aHAIM3a MPOBOAAT, KK YKa3aHo B II. 2.4.5.

IIpyMeHsIeMble aHATUTHYECKUE JIMHUY TIPUBENEHH B Ta6. 5.

Tabnuua 5

JUIiHa BOJIHBI AHAIMTHYECKOH JIMHUU
OTIPENENIIEMOTO 2JIEMEHTA, HM

Cepebpo 328,07
Mensb 324,76
Kanmaix 228,80

OrnpenessieMEIi a1eMeHT
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Hpodoaxcenue maéa. 5

WHA BOTHH AHATMTHYECKOWM JIMHHNA
OHPCECMCMMVI SMEMEHT lIn ONpeACAsiEMOro 3JIEMECHTa, HM
Temnyp 238,57
Cauneir 283,31
1InHK 334,50
XKeneso 271,90
MapraHeu 279,48
CypbMa 259,81
KoGaner 341,26

CXOoIMMOCTh METOA XapakTepu3yeTCsd OTHOCHUTENIBHBIM CTAHNAPTHBIM
oTkjIoHeHUeM S He Gosee 00,2 Tipu onpeneieHNd cepebpa, Menu, CBUHIA,
xo0ajbTa, Mapralia, cypbMbl, Xejiesa U He Oonee 0,3 — npu onpenene-
HHHM KaAMUS, TeJTypa, [HHKA.

PacxoxieHHs pe3yabTaToB JIBYX IapajUIeAbHbIX olpedeneHuil (d) u
pesyJIbTaToB JIBYX aHanw3os (D) npH moBepuTenbHOM BepositHocTH 0,95
He JOJIKHGL ITPeBBIUIAaTh 3HAYEHNH, YKa3aHHBIX B Ta0I. Sa.

Ta6uuna Sa

PacxoxJienue pedyis- | PacxoxneHue pe3yib-
HaxmeHoBaHKe MaccoBas gons
J7IEMeHTa aneMenTa, % TSLT&B :‘I?py;‘ugg,%?”;é' TaToR nsy)ééananmos,
Cepetpo 3.10-6 1.10—6 2.10-6
Menp 1.10-3 0,4.10-3 0,6-10—3
3.10-3 1.10-3 2:10-3
1.10—4 0,410 0,6-10—4
3.10—4 1.10—4 2.104
CauHel 3.10-3 1.10-3 2:10-3
1102 0,410 0,6-10—2
2:10-2 0,8.10—2 1.10—2
Kob6aner 1.10—4 0,4-10—4 0,6-10—4
510~ 2:10—4 3.10—4
1.10-3 0,4-10-3 0,6-10—3
5.10-3 2:10—3 3.10-3
1.10—2 0,410~2 0,6-10—2
Maprasei 1103 0,410~ 0,6-10—5
2105 1.10-3 2:10-3
1.10~4 0,410 0,6-10—4
3104 1-.10—4 2:10—¢
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ITpodoancenue maba. Sa

HauMeHoBaHME MaccoBast 105 Pacxoxnenne pesyinb- | PacxoXineHue pe3yiib-
3JIEMEHTa gj[eMeHTaf[ % T:ﬁ?;fg;gﬁgﬁgnﬁfn% TaTOB may)é{7 aHAJIM30B,
CypsMma 3.10—4 1.10—4 2.10~4
1.10-3 0,410—3 0,6-10—3
3.10-3 1103 2.10—3
1.10—2 0,4-10—2 0,6:10—2
XKeneso 3.10—4 1.10—4 2.10—4
1.10-3 0,4.10—3 0,6-10—3
3.10-3 1.10-3 2.10—3
1-.10—2 0,4-10—2 0,6-10—2
3102 1.10—2 2.10—2
KalIMI’Iﬁ 110—‘5 0,610——5 0’810_5
3103 2103 2.10-3
1.10—4 0,6.10—4 0,8-10—4
3104 2104 2:10—4
1-10—3 0,6.10—3 0,8-10—3
Tennyp 3.10—4 2-10—4 2:10—4
1-10—3 0,6-10—3 0,8-10—3
3.10—3 2.10-3 2103
1-10—2 0,6-10—2 0,8.10—2
3102 2-10—2 2:10—2?
Tunk 1.103 0,6.10—3 0,8:10—3
3103 2:10-3 2-10—3
1.10—2 0,6.10—2 0,8-10—2
2:10—2 2-10—2 2:10—2
1.10—1 0,6-10—! 0,8-10—!

JlommycKkaeMbie PAaCXOXIeHHUS Uil IPOMEXYTOYHBIX MAaCCOBBIX HOJIei
PACCYMTHIBAIOT METOIOM JIMHEHHON MHTEPIIONSILUHA WiK 110 popMyiaM:

d=0,4f‘ ; D=0,65 TIpH OIIpeieIeHUN cepebpa, MeIu, CBUHIIA, KobaibTa,
MapraHiia, CypbMbl U XeJje3a;

d=0,6C; D=O,85 [IpH ONIPERCICHUM KaIMUs, TeJUTypa M LIMHKA,

rme C — cpenHee apupMeTHIECKOe Pe3yNBTaTOB IBYX aHAIN30B,

C — cpennee apu¢pMeTHYCCKOe Pe3yIbTaTOB HAPALICIBHBIX Olpeae-

JIEHWH.

3a pesyabTaT aHaau3a NIPUHUMAIOT cpeHee apudMeETUIECKOe Pe3yJib-
TATOB [BYX NApALICIBHBIX OIpeleleHui, Mo TpeM CHEKTporpaMMam

KaxJl0€e, IOTy4eHHbIX Ha ONHON (POTOIUIACTUHKE.

3.5, 3.6. (A3menennas penaxkums, Vam. Ne 1, 2, 3).
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ITPHIIOXEHHE
0Ob6a3zamenvroe

INPUTOTOBJIEHUE CTAHJAPTHBIX PACTBOPOB M1 OBPA3I10OB
AT TTIOCTPOEHWA I'PAIYHIPOBOYHOI'O TPAOUKA

OcHoBoOM Il IPUTOTOBJICHUST 00OpPa3ilOB CPaBHEHUS COYXUT BHCMYT Mapox
Bu0000 wim Bu000. IlpnMecu BBOOAT CTAHOAPTHBIMM PacTBOpamMM Ha rpadur
TIOPOILKOBBIHA, KOTOPHIM CMEIUBAIOT B cooTHoleHHU 1:30 ¢ BUCMyTOM.

CraHaapTHbie PAacTBOPBI TOTOBAT 110 Npuinoxenuio k TOCT 16274.1 ¢ nmo-
MTOTHEHHAEM.

CraHmapTHH# pacTBop B Memu v xagMus: B MepHY10 Koa6y BMECTUMOCTRIO
100 cM3 meperocar mo 10 cM? craHZapTHEIX PacTBOpPOB A, COAEPXAlMMX IO
5 mr/cm3 Menm ¥ xagmus. JToBOAAT O METKH BOLOI, IEpEMEIIHBAIOT.

1 cm3 pacteopa B conepxur mo 0,5 Mr Meay ¥ KaaMus.

CranaapTablii pacTBop JI Mapradua u cepebpa: B MepHYIO K0Jiby BMeCTAMOC-
Th10 100 cM3 nepeHocaT mo 10 cM3 cTaraapTHBIX pacTBopoB B, comepxaiumx no
1 Mr/cm3 MapraHna U cepebpa. JIoBOAST 10 METKYU BOJOI, fiepeMELIHBAIOT.

1 cM3 pactropa JI comepxut no 0,1 Mr Mapradua 1 cepebpa.

O6pasent cpaBHeHust Ne 1: B KBapleBylo ¥A¥ ¢TOPOINACTOBYIO YAIIKY TIOMe-
WaloT 2 T rpaduTa NOPOLIKOBOTO ¥ PACYETHOE KONMUECTBO CTAHIAPTHBIX PacTBO-
pOB, yKa3aHHOe B Tabmuile.

PacTBOp BhINapuBaloT gocyxa o m—xcbpaxpacnou JIaMIIOi NIpY TeMIiepaType
(100+10) °C.

MeTtonom nocnenoBarebHOTO paszbasiiedns obpasna Ne 1 ¥ Kaxaoro BHOBb
TIPUTOTORNEHHOrO 06pasila rpadUTOBLIM TIOPOHIKOM B 2— 3 pasa Io/Ty4daloT CEpHIo
pabounx oGpas3LoB cpaBHEHUS.

ITo 1 r xaxmoro u3 NPUTOTOBJICHHBIX 06PA3LIOB IOMELIAIOT B CTYNKY, A00aB-
mmor o 30 T MenxousMenbYeHHoro BucMyra Mapok Bu0000 wnm Bu000, Tia-
TENbHO TIEPETUPAlOT. 3aTeM B Ba NpUeMa No 2 CM? AOGABILIOT CIIYPTOBOM
pactBop GakenuToBoro kies unM kies B®-6, Kak bl pa3 BEICYUINBAs PACTBOP
kneq nipu temneparype (100:10) °C, 1 BHOBb IlepeMEIUMBAIOT.

OO0pa3Lpl cpaBHCHHA XPaHST B Gl0Kcax MM 6aHKaX ¢ KpBILIKAMH.

1 KonmuecTBo CTaHAAPTHOTO PACTBOPA, CM, Maccosast nosus
HeOoOXoIMMOE VIS H3TOTORMeHMA obpasta Ne 1 npumMecH, %, B
OnpeneysicMbIi pacyete Ha 30 r
JIEMEHT BHcMyTa (rpadpur
3 HOPOILXOBBIi:
pacTBop 5 Mr/cm pacrBop B pactsop [ BHoMyT 1:30)
MapraHen - — 1,8 0,0003
Cepebpo - —_ 1,8 0,0003
Kagmuit — 1,2 - 0,001
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IIpodonscenue mabauypt

KonuuecTBo CTaHAapTHOTO PACTBOPA, CM,
Heo6XonuMoe s H3roToBieHusi obpasiia Ne 1

MaccoBas aons
npumMecy, %, B

OnpenenAemuit pacuere Ha 30 r
37IEMEHT BHCMYTa (Tpa dzm'
e Sufod | omopd | punop | oS
Mens —_ 1,2 _ 0,001
Kobansr 1,2 _ _ 0,01
Cypbema 1,2 - _ 0.01
XKeneso 3,6 _ _ 0.03
Tewtyp 3,6 _ _ 0.03
CpuHell 3,6 _ _ 0.03
HuHk 12,0 - _ 0.1

(A3menennas penakums, M3m. Ne 2, 3).
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NHPOPMAILINOHHBIE JAHHDBIE

1. PASPABOTAH M BHECEH MuHHCTEPCTBOM UBETHOH METANIYPIHH
cccp

PABPABOTYUKH

I1.C. Tloxnoncknii, ®.M. Mymmxku, I'.B. Xabaposa

2. YTBEPXJIEH U BBEJIEH B JNEVICTBUE Ilocranosnennem Tocy-
JapcTBeHHOro KomHrera cranaaproB Cosera Mummerpos CCCP or
25.01.77 Ne 172

3. IlepuoauynocTb MPOBEPKH 5 jeT

4. B3BAMEH TI'OCT 16274.8—70

5. CCBUIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

O6osnayenwe HT/I, Ha kKoTophit
JaHa cChUIKa

I'oCT 1625—89
roCT 411075
FOCT 10652—73
I'OCT 10928—90
IoCT 1112584
T'OCT 13911.6—68
roCT 16274.0—77
I'oCT 16274.1-77
I'oCT 18300—87
I'oCT 2286777
IoCT 2414780
FOCT 24977.1—81
TV 6-—-09—4711-81
TY 6—09—5303—86

Homep myHkTa

3.3,244,35

5
3,2
3,3

N
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6. ITocrasosnennem Ioccrannapra ot 30.07.92 Ne 836 cusiro orpannuenune
CpOKa AeHCTBUA

7. IEPEM3IAHHUE (monn 1997 r.) ¢ Usmenenuavm Ne 1, 2, 3, yreepx-
JeAubiME B sgasape 1983 r., mone 1987 r., mone 1992 r. (MYC 5—83,
1187, 10-92)
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