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MNpepgncnoBne

1 PASBPABOTAH AKUMOHEpHbIM 06wWecTBOM «POCCUINCKMA Hay4HO-UCCen0BaTe/IbCKUI  UHCTUTYT
«3nekTpoHcTaHfapT» (AO «PHUWN «3nekTpoHcTaHgapT»)

2 BHECEH TexHuuyeckum KoMmuteTom no ctaHgaptusaummn TK 303 «3nekTpoHHass KOMNOHeHTHas 6as3a,
mMartepuasbl n o6opyfoBaHue»

3 YTBEPX/JEH W BBEJEH B JOEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa Mo TEXHUYECKOMY
perynuposaHuio u metponorun ot 1 okta6psa 2024 r. Ne 1363-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHOB/IeHbl B CTaTbe 26 ®defepanbHOro 3akoHa
oT 29 uiwoHa 2015 r. Ne 162-93 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa ob ns-
MEHEeHMAX K HACToAlemMy cTaHgapTy NnybMkyeTcsa B eXerogHom (No coCTOAHUIO Ha 1aHBapsa TeKywero
roga) nHopmauymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWui
N NonpaBoK — B eXeMecsa4YHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) WK OTMEHbl HACTOALWLEro cTaHjapTa CoOOTBETCTBYKLULEee yBegoMNeHne byneT
ony6a11MkoBaHO B 6amxalillem BbIMYyCKe €XeMeCA4YHOro uHgopmauMoHHOro ykasaTensa «HauuoHasnbHble
CcTaHgapTbl». CooTBeTCTBYOWAaa MHpopMmaumsa, yseioMneHne U TeKCThbl pasMeLwalnTCca TaKxe B WH-
hopMayMoHHO cucTeme 06LENO NONb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHNYeCcKoMy perynmpoBaHunio U meTposiorunm B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHuns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

N3AENNSA DNEKTPOHHON TEXHUKN

DNEeKTPOXUMUMYECKUIT MeTog onpeneneHns TONWMHbI C/I0EB MHOTOC/OHbIX
TOHKOM/IEHOUYHbIX CTPYKTYpP

Electronic equipment products. Electrochemical method for determining the thickness
of layers of multilayer thin-film structures

Jata BBegeHns — 2025—03—01

1 O6nactb NpUMeHeHUs

HacTosawmii ctaHgapT pacnpocTpaHsaeTcs Ha U3genus 3/1EeKTPOHHOW TeXHUKU (ganee — wusgenus) u
ycTaHaB/IMBAET 3/IEKTPOXMMUYECKUI MeToq OnpefeneHns TONWMHbl C/IOEB MHOTOC/IOMHbIX TOHKON/TIEHOYHbIX
CTPYKTYpP, COCTOALWNX N3 CNEAYILMNX BELLECTB:

Mo — MoNi — Ni; V — VSi2; Mo — MoSi2; V — VAI3— V5AI8 — Al; Ni — TiNi — (TiNi + Ti2Ni) — Ti;
Al — AI3Ni — AI3Ni2 — Ni; Ag — Cr; Sn — Sn5Cu6 — SnCu3; OBu — Sn5Cu6 — SnCu6 — SnCus3;
noc — Sn5Cu6— SnCus3.

HacTtosiwumini ctaHpapT cnegyeT NPUMEHSTb MPU KOHTPO/ME TEXHOIOTMYECKUX NPOLECCOB U3roTOBEHUS
n3nennii 3NeKTPOHHOM TEXHMKM U aHanM3e OTKa30B.

2 HopMaTuBHbIE CCbI/IKU

B HacToswWwem cTaHfapTe MCNosb30BaHbl HOPMATUBHbIE CCbINIKU Ha cnegylolme ctaHfapTbl:

FOCT 9.008 EpguHaa cuctema 3aluTbl OT KOPPO3UN U cTapeHus. NMoKpbITUA MeTan/IMvyeckme n HemeTasl-
nmyeckue HeopraHuyeckne. TepMUHbl 1 onpegeneHus

FOCT 12.1.004 Cwuctema cTtaHgapToB 6e3onacHocTu Tpyaa. MNMoxapHasa 6e3onacHocTb. O6uwme Tpebo-
BaHUA

FOCT 12.1.005 Cuctema cTtaHgaptoB 6e3onacHocTu Tpyga. Obuime caHUTapHO-TUrMeHnyeckne Tpebo-
BaHMSA K BO34YyXy paboyeii 30Hbl

FOCT 12.1.016 Cuctema cTtaHgapToB 6e3omnacHocTu Tpyaa. Bosayx paboueli 30Hbl. TpeboBaHUsA K mMe-
TOAMKaM M3MepeHUs KOHLEHTpauuin BpefHblX BELLECTB

FOCT 12.1.019 Cwucrtema cTaHgapToB 6e30macHOCTM Tpyfda. dnekTpobesonacHocTb. Ob6uime TpeboBsa-
HUS M HOMEeHKNaTypa BUAO0B 3aliunThl

FOCT 12.1.030 Cuctema cTaHAapToB 6e30nacHOCTM Tpyga. dnekTpob6e3onacHoCcTb. 3aluTHOe 3a3eM-
neHuve, 3aHyneHune

FOCT 12.2.003 Cucrtema cTtaHgapTtoB 6e3onacHoctu Tpyga. O6opyaosaHne npousBoncTtBeHHoe. O6-
wune TpeboBaHNA 6e30NacHOCTHU

FOCT 12.3.019 Cuctema ctaHgapToB 6e3onacHoOCTM TpyAa. VICcnbiTaHna U U3SMEPEHUA 3/IEKTPUYECKMe.
O6uwme TpeboBaHua 6e3onacHoOCTU

FOCT 12.4.009 Cuctema cTaHgapToB 6e3onacHoCTM Tpyga. lNoxapHasa TeXHMKa gnsa 3awuTtbl 06BHEKTOB.
OcHoBHble BuAbl. PasmelleHne n o6cnyxmBaHue

FOCT 1770 (MCO 1042—83, NCO 4788—80) lNocypa mepHas nabopatopHas cTeknsHHas. Llmnnugpsl,
MEH3YPKKN, KOM6bl, NPO6UpKN. O6LLMe TEXHUYECKME YCNOBUSA

FOCT 2603 PeaktuBbl. ALLeTOH. TeXHU4Yeckne ycnosusa

FOCT 3652 PeakTuBbl. Kucnota nuMoHHasi MoHoruapart n 6e3sogHas. TexHU4eckme ycnoBus

FOCT 4168 PeaktuBbl. HaTpuii a30THOKUCALIA. TexHUu4Yeckne ycnoBums

M3pgaHne odmumnanbHoe
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FOCT 4204 Peaktusbl. Kucnorta cepHasa. TexHuyeckue ycrioBus

FOCT 4207 PeakTtuBbl. Kanuii )Xene3nctocMHepoANCTbIA 3-BOAHbIN. TexHU4Yeckne ycnoBus

FOCT 10067 PeakTuBbl. Kanuii dhTOPUCTLIA KNCAbIA. TEXHUYECKME YCNTOBUS

FOCT 13867 [MMpoaykTbl xuMmuyeckne. O603HavYeHne YUCTOThI

FOCT 22752 Tapa npou3BOACTBEHHAA njactmaccosas. Tunbl

FOCT 24363 PeakTtuBbl. Kanna rugpookucb. TexXxHu4eckne ycnosus

FOCT P 53228 Becbl HeaBTOMaTudeckoro gencreusa. Yacte 1. MeTponornyeckme n TexHuveckme Tpe-
60BaHuA. NcnbiTaHus

F'OCT P 58144 Bopga guctunnuvposaHHas. TexHu4eckue ycroBus

FOCT P 58593 WCTOYHUKM TOKaA XMMUYECKME. TepMUHbLI 1 onpeaeneHus

MpumeyaHune — MMpy NONMb30BAHUMN HACTOSILLMM CTaHAAPTOM LEe/ecoobpasHo NPOBEPUTL AeCTBME CCbIIOY-
HbIX CTaHOAPTOB B MHPOPMALMOHHONM cucTeme O6LLEro nosib3oBaHns — Ha oduumanibHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMI0 N METPO/IOTMN B CETU VIHTEPHET MM NO €XerogHoMy UHGOPMAaLMOHHOMY yKa3a-
Tento «HauuoHanbHble cTaHaapTbi», KOTOPbI ONy6/IMKOBaH MO COCTOSIHUIO Ha 1 sSiHBaps TEKYLLEro roga, v no Bbinyckam
eXemMecsiYHOro MHhopMaLMOHHOIO yKkasaTensi «HauvoHanbHble CTaHAAPTbI» 3a TeKYLWWiA rof. EC/m 3aMeHEH CCbITOYHbIN
CTaHZApT, Ha KOTOPbIi faHa HeAaTMpoBaHHAs CCblIKa, TO PEKOMEHAYETCS WCMO/b30BaTb AEWCTBYIOLLY BEPCUIO 3TOTO
CTaHfapTa C y4eTOM BCEX BHECEHHbLIX B AA@HHYH BEPCUIO U3MEHEHWI. ECnM 3aMeHEH CCbINIOYHBbIA CTaHAapT, Ha KOTOpbIiA
[JaHa faTupoBaHHasi CCblnka, TO PEKOMEHAYETCS UCNONb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM BbILLE TOA0M YT-
BepXaeHUs (NpuHATMS). Ecnm nocne yTBEpXAEHUs HACTOALEro CTaHAapTa B CCbIIOYHbIA CTaHZApT, Ha KOTOpbI AaHa
[JaTupoBaHHas CCblka, BHECEHO M3MEHEHMWE, 3aTparnsaloLllee nosioKeHve, Ha KOTOpoe AaHa CCblika, TO 3TO NOMOXeHne
pekoMeHayeTca NPUMEHSTL 6e3 ydeTa AaHHOTO U3MEHeHUs. ECnn ceblioyHblli cTaHaapT OTMeHEH 6e3 3aMeHbl, TO Moso-
XEHWe, B KOTOPOM fj@aHa CCblfika Ha HEero, peKoMeHAyeTcsl NMPUMEHSTL B YacTW, He 3aTparvBatoLLen 3Ty CCblKy.

3 TepMUHbI 1 onpeaeneHns

B HacToflwem ctaHpgapTe npuMmeHeHbl TepMuHbl no FOCT 9.008, TOCT P 58593, a Takxe TepMWHbI CO
cnefywwmuMn onpepeneHnsamm:

3.1 aneKTpoXmMMunyecknin metopn: MeTon, OCHOBaHHbI Ha 3aKOHOMEPHOCTAX OKUC/UTENIbHO-BOCCTA-
HOBUTENbHbLIX peakuuin Ha anekTpoLax B pacTBOpax 3/IEKTPOSINTOB NPU NPOTEKAHUN MEeXAY HUMWU 3feKTpuye-
CKOrO TOKa;

3.2 noTeHUMOCTaAT: DNEKTPOHHbIA nNpubop, obecneunBawWnii nogaepxaHne 3afaHHOro ypoBHS Mo-
TeHumana uccnegyemoro obpasla OTHOCUTENbHO 3/1€eKTpoAa CPaBHEHUA NyTeM peryinpoBaHWs CU/bl TOKa
nonsipusaymn B suelike NocpeacTBOM BCMOMOraTenibHOrO 3/1eKTpoga.

4 CyuHoCTb MeToga

4.1 MeTof OCHOBaH Ha MCMOSIb30BAHWUMW Pa3INUUS 3HAYEHUI 3NEKTPOAHbLIX NMOTEHUMANIOB Pa3/IMYHbIX
BeulecTB (MeTasnsIoB, UHTEPMETA/IIMAOB U T. M.) B COOTBETCTBYIOLLEM 3/IEKTPO/IMTE U HA CBSI3U MacChl 3/1eK-
TPOXMMUYECKM PACTBOPEHHOTO BelleCTBa C KOJIMYECTBOM 3/1€KTPUYECTBa, 3aTpayeHHbIM Ha ero pacTBopeHue
B COOTBETCTBMM C 3aKOHOM ®apajges W BbluMCAsieMbIM N0 hopMmyse

Aj-108

hf=K& T njeF my/+SV/. (1)

roe hj — TonwmHa cnos, A,
K; — koathdunymeHT nponopuymoHanbHocT, A/A « c (onpefensieMblil 3KCMEpPMMEHTaNbHO A/ KaXAoro
cnosi uccnepgyemoii MHOroC/IOMHOM TOHKOMMIEHOYHOW CTPYKTYPbl HA KOHTPO/IbHbIX 06pa3uax n3BecT-
HOli TOMWMHBI WM paccUYMTbiBaeMblii No popmyne

"_ A
-1-nrF-yrS’ )

€Cc/ BCE YJIeHbl YpaBHEHUSI N3BECTHbI, NNOTHOCTb Matepuana cfosi coBnajaeT ¢ NJ0THOCTbH0 MacCuB-
HOro MeTasifla U BbIXog No Toky coctaBnsieT 100 %);

Q j— KonnMuecTBO 3fieKTpuyecTBa, 3aTpayeHHOe Ha pacTBopeHue cnos, Kn;
nj — KOMMYECTBO 3/1€KTPOHOB, YYaCTBYIOLMX B peakunn pacTBOpeHus;

A, — Macca BeliecTBa, cooTBeTcTBylOWwasa 1 r-atomy, r;

F — uyucno ®apapes, pasHoe 96 500 A mc;
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yj — MNOTHOCTb BeWecTBa, 13 KOTOPOro COCTOUT C/ol, ricm3;
S — nnowapb NOBEPXHOCTU, NOABEPraemMoli pacTBOPEHUD, CM2;
/, — cuna ToKa, A;

- BpeMs pacTBOpeHus cfos, C.

4.2 MpuHUMN MeToAa 3ak/nyaeTcs B HENPEPbIBHOM aHOAHOM PacTBOPEHUU ydyacTka NMOBEPXHOCTU UC-
criegyemoii CTPyKTypbl MpyM OAHOBPEMEHHON 3anMcuM W3MEHEeHUs 3MeKTPOAHOro noTeHunasa BO BPEMEHWU.
Yncno yyacTkoB C NOCTOSAHHLIM 3HAYEHUEM 3/1eKTPOLAHOro noTeHumana onpegenset YACAO C/I0EB B uccneny-
€MOW CTPYKTYpe, a KOIMYECTBO 3/IEKTPUYECTBA, 3aTpa4yeHHOe Ha pacTBOpPEHME C/105, NPAMO NPONopUMOHanb-

HO ToNUWMHe cnosi. MeTog NO3BONSET ONpPeAeniATb TOAWMHY pas3/IMyHbIX MeTaslZIMYeCKnx C0eB B AnanasoHe
oT 50 o 10 ¢ 105A

5 AnnapaTypa, peakTuBbl, MaTtepuasibl

[Ons npoBefeHMs aHanu3a nNpPUMEHAT chnegywlwmne npubopbl, peakTuBbl CTENEHWM 4YacToTbl NO
FOCT 13867: X. 4., 4. 4. a., oC. Y., U Matepuanbl:
- noTeHuuocTar,;
Ayelika 3NeKTpoXnmMnyeckas B COOTBETCTBUN C PUCYHKOM A.1l;
Bofa auctunnupoBaHHaa no NOCT P 58144,
Kanua rmgpookucb no NOCT 24363,
Kanua propucTblilt kucnbli no FTOCT 10067,
3-BOAHbIN Kanwuii xenesocuHepogucToliii no FOCT 4207,
Kucnota NMMOHHas MoHorugpart un 6e3sogHasa no NOCT 3652;
Kmucnota cepHasa no NOCT 4204,
HUKeNb ABY(TOPUCTLINR;
HaTpuii a3oTHokucbI no FTOCT 4168;
amMMoOHua TeTpadTopbopar;
aueToH no NOCT 2603;
PUNbLTPLI 06€330/1EHHbIE;
Becbl NabopaTopHbie aHaNMTU4Yeckne obwero HazHavyeHms n obpasuosbie no NOCT P 53228;
cTaKaHbl CTeKNsAHHble BMecTuMocTbo 1000 mn no NOCT 1770;
noNnaTUEeHOBbIE 6aHKM BMecTMMOCTbio 1000 mn no FOCT 22752.

6 MNoaroTtoBka 1 NpoBeAeHe N3MepeHIi

6.1 MpurotaBnMBalT 3/1EKTPONUT B COOTBETCTBMM C AaHHbIMW, NPUBEAEHHbIMU B Tabnuue 1. Pab6oThbl
No NPUTOTOBMEHUIO PACTBOPOB U CHATUIO KPUBbIX NOTEHUMAN-BPeEMS MPOBOAAT NPY HOPMasbHbIX YCOBUSIX.

6.2 M3rotaBNMBalT KOHTPOJIbHble 06pa3ubl HanblIEHWEM MeTajssla Ha NOLMOXKY; TEXHOIOrnYecKuii
NpoLecc Hanbl/IEHUS [OMKEH COOTBETCTBOBATb TEXHO/IOTMYECKOMY MPOLLECCY HaMnblEeHWA Ha uccnegyemom
obpasuye (TonwmnHe cnos metanna * 4000 A).

6.3 XpaHAT obpasybl B GHOKCMKax COOTBETCTBYHWOLW,Ero pasMepa, paboTalT MUHUETOM. 3arpsi3HeHHble
o6pasubl UM n3genns NPomMbIBalOT B aleToHe, a 3aTeM B AUCTUNNNPOBAaHHON Boge u3 pacyeTa 5— 10 cm3 Ha
1 cm2 noBepxHOCTU, NpOCYyWMBaT (PUAbTPOBANILHON Gymaroi.

Tabnuya 1
N x
S0 -
5 o i3 5
= o (8]
< - @ . o
_ © O I
g =8 g = 4
Howmep o © ® E oy é E3 ~
ToOHKOMEeHOoYHasa CTpyKTypa dnekTponut = o s g S = oI !
pacTBopa 2 >Ic P 52 @
153 © % Q - QO =
Q So= O = 82 o
= 2®a 9 o -8-0 .
S o Q o =
S 38 g5 838¢%
c o = O = X Cc <
Mo — MoNi — Ni 7,5 %KCI + 1% C6H80 7 mH20 1 0,023 625 11,18 —
V — VSi2 8 %KOH 2 0,025 550 0,90 —

3 %KF HF



FOCT P 71656—2024

OkoHuaHve Tabnuupl 1

S fo :
5 5= 5
< - Q. o
- o] Q2 « I
g T g3 £
Homep ° © x o g = E S
TOHKOMEeHoYHasa CTPyKTypa anekTponut Qs g o = oz !
pacropa o =3E S @ 39
g g8¢ g g 33
T L @na ° o g o ?
'5 E © o % ) 8 c
g 38 gt 838%
C o= O = X C 2
Mo — MoSi2 8 %KOH 3 0,016 525 11,18
3 %KF HF + 1 %NiF
V — vai3— v&i8— ai 8 %KOH 4 0,006 478 9,695 —
350 3,04
(478) (9,90)
Ni — TiNi — (TiNi +Ti2Ni) — Ti 1%NiF2+ 0,1 %KFHF 5 0,025 525 29,76
(475) (12,5)
475 12,99
Al — AI3Ni — AI3Ni2— Ni 1 %NiF2 6 0,042 376 25,16 —
0,1 %KFHF 375 22,22
(5 monb/n NaNO03)
Ag — Cr 5 mons/n NaN03 7 0,082 — — 0,154
0,055
Sn — Sn5Cu6— SnCu3 nh4bf4 8 0,5 0,219
2h 0,145
0,116
0,096
OBuU — Sn5Cu6— SnCu6— SnCu3 nh4dbf4 9 0,5 0,219
2h 0,145
0,116
0,096
noc — Sn5Cu6— SnCu3 nh4bf4 10 0,5 0,237
2h 0,145
0,116
0,096

MpumeuvaHusa
1 PactBopbl Ne 2, 3, 5, 6, 8,9, 10 nepeHOCAT 1 XpaHAT B NMOM3TUIEHOBONW Nocyge.
2 PacTBOpbl CUMTAIOT HENPUIOAHBLIMU, EC/TN OHU U3MEHWIN CBOIA LIBET.

6.4 TpoBOAAT KOHTPO/Ib TOJIWMHBI CNOSA AO6LIM yKa3daHHbIM CNOCO60M [Hanpumep, MOXHO coveTaTb
MeTo/ 3/1eKTPOXUMMUYEeCcKoro pactsopeHuns (cM. 6.5—6.12) ¢ nHtepgepeHUNOHHbIM MeToAOM].

6.5 BknwoualT noTeHUMocTaT B COOTBETCTBUM C MHCTPYKUMel Mo akcnayaTtauuyu npubopa.

6.6 YcTaHaBnmBaeT KOHTPOJIbHbIV 06pasel, B 3/1EKTPOXNMUYECKYIO A4Yeliky, KOTOPYI KpenaT B CUCTEMeE,
obecneunBatLLeli ee NOCTOSHHbIA NPUXMM K KOHTPOSIMPYEMOW MoBepxHOCcTu cunoii 1 k. Cnocob kpenneHus
onpegeneH chopMoii obpasua. OTBepcTne (B COOTBETCTBUM C MPUIOXEHNEM A) B 3/IEKTPOXMMUYECKON AYeiike
onpegenseTt naowagb NOBEPXHOCTW, NOABEPraeMoli PacTBOPEHUIO.

6.7 HanuBaloT B 3/1EKTPOXNMMUYECKYIO AYEliKY 9NEKTPOSIMT. YPOBEHb 3N1€KTPONMTA AO/DKEH ObiTb TakMM,
4yTOGbl B HEFO GbINM NOrPYXEHbl BCNOMOraTesibHbl 3NeKTPOL U 3/1eKTpos cpaBHeHua (=1 mn); ansa ypaneHus
BO3JyXa M3 KaHana pe3vMHOBOI Hacajku W cO3JaHus yCNOBUSA KOHTAKTMPOBAHWS 3/IEKTPOANTa C MNOBEPXHO-
CTbto obpasuya (n3genus) aNeKTPOXMMMUYECKY siyeliky HEMHOroO MPUMNOAHMMAKT U fakT CTedb OA4HONM-ABYM
Kanasam anekTponuta. M3aunwkn anekTponuTa TuwartesnbHo yaansanT uabTpoBaibHON 6ymaroi.

6.8 YcTaHaBnuBaloT BCnomMoraTesibHbIli 3M1EKTPOA4 W 3/IEKTPOL CpaBHEHUA W nogkndyawT obpasel, K
npnbopy B COOTBETCTBMU C MHCTPYKLMEW No akcnayaTauum npubopa.

4
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6.9 CHMMalOT KpMBYH 3aBUCMMOCTM MNOTeHuMana OT BPEMEHW pPacTBOPEHUS WCCNefyeMOil MNNeHKN
(B cooTBeTCTBMY C NpuioxeHnem B) B ranbBaHOCTATUYECKOM peXUMe B COOTBETCTBUM C MHCTPYKUMEN NO 3KC-
nnayatayum npubopa (NN0THOCTb TOKA ykasaHa B Tabnuue 1).

6.10 ®UKCUPYHOT OKOHYAHME PacTBOPEHUA KaXAOro C/108 Mo pe3KoMy U3MEHEHWUID noTeHuuana Ha Kpu-
BO 3aBMCMMOCTM NoTeHuunana OT BPEeMeHM pacTBOpeHus. KonmuecTBO CTyNeHeK Ha KpMBOW xapaktepusyeT
KO/IMYEeCTBO C/10€B Ha uccriegyeMom obpasue (B COOTBETCTBMM C NpuaoxeHnem b).

6.11 MpekpawalT pacTBOPEHME, OTKIOYAKT A4eiiky, youparT 3/1eKTpoAbl B TOT MOMEHT, Korga Hab/to-
JaeTcs pe3koe M3MeHeHue noteHumnana.

6.12 CnuBaloT 3N1eKTPONUT (3NEKTPONUT MOXHO Mcnosab3oBaTtb 10 pas).

6.13 W3rotaBnuBalT KOHTPO/bHbIE 06pasLbl TONWMHON UHTepMmeTanauaa * 4000 A (TonwuHa mucxog-
HbIX C/I0€B [0/XHA 6biTb He MeHee 4000 A, N30TEpPMUYECKUI OTXUT UCC/IeyeMblX CUCTEM MPOBOAAT B BaKy-
yme 666 Ma unm B nobbix ycnosuax 02, Ar, H2, HO npn OTCYTCTBUM 3arpsi3HEHUii B COOTBETCTBUM C Tab-
nuuen 1).

6.14 TMoBTOpAKT onepauyun, NnpuBegeHHble B 6.4—6.11, Ha KOHTPO/IbHbLIX 06pa3uax co C/1I0eM MHTEpMe-
Tannuga. Hanuune NCxofHbIX C/I0EB He MelwaeT NPoBeAEeHNI0 3aMepOB, Tak Kak 3/IeKTPOXUMMUYECKOe pacTBoO-
peHne Mo3BONSAET BblAENUTb C/ION MHTepMeTannmaa (B COOTBETCTBUM C npusioxeHnem B).

6.15 TNpoBOAAT pacTBOpeHME A0 MOABMEHUA MOAJIOXKA. PUKCUPYIOT NOSABNIEHUE NOAJIOXKMA MO MOTEH-
umany pacTBOpeHWs MOAMOXKMW, KOTOPbI onpeaenstT no rpadyuky 3aBUCMMOCTM MOTEHUMana oT BpeMeHMU
pacTBopeHus (cM. 6.6—6.9, a Takxe B COOTBETCTBUW C NPUIOXEHNEM B).

6.16 PaccuuTbiBaloT K, 4151 BCeEX nccnefoBaHHbIX crioeB (CM. pasgen 7).

6.17 YcTaHaBnuBawT UccaefyemMoe usgesine B sUenky.

6.18 [lMoBTOpAlOT onepaunu, npneeneHHble B 6.5—6.11 n 6.15.

6.19 PaccuuTbiBalOT TOJIWMHY CNOEB Ha uccnegyemom msgenuu no popmyne (1) ¢ ucnonbsosavnem K
no 6.16.

7 O6paboTKa pe3ysibTatoB U3MEPEHUIA

7.1 PaccunTbiBatoT tj U3 rpachuka 3aBUCUMOCTM NOTeHUMana otr BpemeHn (cm. 6.10 n npunoxexne b).
7.2 Vcnonb3ya AaHHble, NOJyYeHHbIEe Ha KOHTPO/bHbLIX 06pasuax, paccunTbiBalT KO3MEMULMEHT Npo-
nopunoHansHocTn Ki A/A e c, ANa Kaxaoro csioa no gopmyne

bk
K= e (©)
rge hk — TonuwmHa cnosl, n3amMepeHHas ykasaHHbIM CNOCO60M, Hanpumep NHTepPEePEHLNOHHbIM, A;
X — TOK aHOQHOro pacTtBopeHus cnos, A;
tk — Bpemsa pacTBOpeHus cnos, C.
7.3 PaccuuTbiBalOT TONLWUHY cnos A, no popmyne

ty = K/ /4, (4)
roe K, — koappuumneHT nponopymoHanbHocTn, A/A «c;

/, — cuna ToKa, A;
tj — Bpems pacTBOpeHus cnos, C.

8 TllokasaTesnn TOYHOCTU

OTHOCWTE/IbHYI0 NMOTPELIHOCTb M3MEPEeHUss TONWMHBLI cnost Eh. paccunteiBaloT no hopmyne

+£r +e; (5)

roe E,. — OTHOCWUTeNbHaA NOrpewHoOCTb TOKa aHOAHOINo pacTtBOopeHua npun onpeneneHnn ToNWnHblI Cnoda Ha
nccnegyemom obpasue;
Ef.— oTHOCUTEeNbHasA NOTrpeLHOCTb onpefenieHnss BpeEMEHN pacTBOPEHMUSA C/0Si HAa uccnegyemom obpas-
Le;
EK.— OTHOCUTeNlbHasi NOrPeLWHOCTb ONpeAeneHns KoadduumeHTa NponopumoHasbHOCTH, paccuyuTbiBa-
emasn no copmyne
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Re=H +HK &

roe Eh — oTHocuTesibHas NOrpelwHoCTb onpefesieHns TOJWKUHbI CM0si HA KOHTPOJIbHOM 06pasLe;
E,K — OTHOCUTe/IbHas MOTPeLIHOCTb TOKa aHOAHOr0 PacTBOPEHWS NpW onpefeneHnn TOMWMHbI CMos Ha
KOHTPO/IbHOM 06pasLe;

Et — OTHOCMTE/IbHAA MOrPELWHOCTL ONpefesieHUss BPEeMEHM pPacTBOPEHUs CNos Ha KOHKPETHOM 06-
pasue.

9 TpeboBaHuA 6e30MacHOCTM

9.1 MeTeoposiornyeckne ycnoBuss U cogepxaHve BpedHbiX BelecTB B paboueli 30He NOMeLEHWUA He
OOJ/IKHbI MpeBbiWaTs HOPM, ycTaHoBsieHHbIX TOCT 12.1.005.

KoHTponb BOo3gyxa paboyeil 30HbI NOMELLEHNA Ha COoAepXaHne BpefHbIX BellecTB CrefyeT oCyLlecT-
BNATb MO MeToAMKaMm, COOTBeTCTBYyOWMUM TpeboBaHuam FOCT 12.1.016.

[na npegynpexaeHns BO34eWCTBMA BpefHbIX Bel,ecTB HeobXoAuMO npeaycMoTpeTb 06Le00MeHHY0
MPUTOYHO-BBITSXKHYIO BEHTU/IAALUIO B paboyem MoMeLLeHnn.

9.2 O6opygoBaHune OO/MKHO COOTBETCTBOBATL TpeboBaHnam MOCT 12.2.003.

9.3 [inAa npepynpexneHus nopaxeHusa 3/IeKTPUYECKMM TOKOM MpW 3KCnyataunm KOHTPOJSIbHO-U3Mepu-
Te/NIbHOWN annapaTtypbl HEO6X0AMMO BbINOMHATL TpeboBaHna FOCT 12.1.019, FOCT 12.1.030 n FOCT 12.3.019.

9.4 [na npeaynpexaeHna noxapa Heobxogumo cob6nwogate TpeboBaHua TOCT 12.1.004 wn
FOCT 12.4.009.
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MpunoxeHve A
(o6s3aTeNBLHOE)

JnekTpoxumMuyeckas siueika

017

Hacafka (M3 pe3uHbl); 2 — KOpnyc A4Yeiikn (M3 opraHnyYecKkoro ctekna); 3 — oTBepcTue A4/ BCMOMOraTe/ibHOro 3nekTposa
(Pt, HepxaBetowas cranb); 4 — OTBEPCTME AN1A 3/1eKTPofa CpaBHeHNs (Xopcepe6psHbIil 3N1eKTpoa)

PucyHok A1
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MpunoxeHve b
(ob6s13aTeNIbHOE)

KpvBas 3aBUCMMOCTM MOTeHUMasia OT BPEMEHN pacTBOpPeHus

f1 — Bpemsa pacTBopeHusi cios Ne 1; (2 — Bpemsi pacTBopeHust cnost Ne2;-> — ykasaH MOMEHT PE3KOro M3MEHEHWsi moTeHuuana,
COOTBETCTBYIOWNI OKOHYaHMIO Mpouecca pacTBopeHus cnosi; Ev E2 — noTeHuuansl pacTBopeHust cnoeB Ne 1 v Ne 2 cOOTBETCTBEHHO;
E3— noTeHUWan pacTBOPEHUsI NOAJIOXKM

PucyHok B.1
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