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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuni 1 metponorum ot 1 oktabpa 2024 r. Ne 1363-cT

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

M3OENUA SNEKTPOHHOW TEXHUKN

QHEKTPOXMMHHECKHﬁ mMeTo4 onpegeneHMA TONMUWUWHBLI CnoeB MHOTOCMNOWHLIX
TOHKONNEHOYHbLIX CTPYKTYP

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

Oata BeepeHuna — 2025—03—01

1 O6bnacTtb NpUMeHeHunA

HacToswumin cTaHgapT pacnpoCTPaHAETCs Ha M3[ennsl 3reKTPOHHOW TeXHUKW (danee — wuaaenus) u
ycTaHaBnuBaeT 3MeKTPOXMMUHECKU MeTo onpeaeneHns TOMWWHbLI CNOeB MHOTOCMONHBIX TOHKOMMEHOUYHbIX
CTPYKTYP, COCTOALLMX U3 CMeayoLInX BeLLecTs:

Mo — MoNi — Ni; V — VSi,; Mo — MoSi,; V — VAl; — VgAlg — Al; Ni — TiNi — (TiNi + TiyNi) — Ti;
Al — Al3Ni — Al;Ni; — Ni; Ag — Cr; Sn — SnzCug — SnCuj; OBu — SngCug — SnCug — SnCujy;
noc — Sn;Cug — SnCus.

HacToawuin ctaHgapT cneayeTt NpUMEeHsATb NPu KOHTPONEe TeXHONOrMYeCcKMX NpoLeccoB W3roToBReHns
W3Aenunin ANeKTPOHHOM TEXHWKN 1 aHanuae oTKasos.

2 HopmaTuBHbIe CCbINKK

B HacTosillem cTaHgapTe UCNoNb30BaHbl HOPMATMBHbIE CChIMKW Ha cnefyoLwue cTaHaapThl:

FOCT 9.008 EauHas cuctemMa 3allMThl OT KOPPO3WUKN U cTapeHus. MNoKpbITUA MeTannnyeckne n Hemertan-
nuyeckne HeopraHudeckne. TepMuHbl U onpegeneHus

FOCT 12.1.004 Cuctema ctaHgapTtoB be3zonacHocTu Tpyaa. [NoxapHas 6e3zonacHocTs. Obwme Tpebo-
BaHUA

FOCT 12.1.005 Cwucrema ctaHgapToB be3zonacHocTu Tpyaa. Oblwmne caHuTapHo-rurneHudeckne Tpebo-
BaHWA K BO34yxy pabo4ei 30HbI

MOCT 12.1.016 Cuctema ctaHgapTos Be3onacHocTu Tpyada. Bosgyx pabodven 30Hbl. TpeboBaHUs K Me-
ToAMKaM M3MepPEHNST KOHLEHTPaunn BpeaHblX BELLECTB

FOCT 12.1.019 Cuctema ctaHgapTtoB BesonacHocTy Tpyaa. 3nektpobesonacHocTk. Obwme Tpebosa-
HWUS 1 HOMEHKNAaTypa BMOOB 3aLunThbI

FOCT 12.1.030 Cwucrema ctaHgapToB Be3onacHocTu Tpyaa. 3nekTpobesonacHocTb. 3alUTHOE 3a3eM-
nexHue, 3aHyneHne

MOCT 12.2.003 Cuctema ctangaptoB besonacHoctu Tpyaa. ObopygoBaHue nponssogcteeHHoe. OB-
wure TpeboBaHms 6e30nacHOCTH

FOCT 12.3.019 Cwucrema ctaHgapTtoB Be3onacHocTu Tpyaa. cnelTaHusa u naMepeHus aneKTpuyeckme.
O6buwue TpeboBaHua GesonacHOCTH

FOCT 12.4.009 Cuctema ctaHgapToB beszonacHocTu Tpyaa. MNoxapHas TexHuka ons 3awmtel 06bEeKTOB.
OcHoBHble BUAbl. PasmelleHne 1 obcnyxunsaHue

MOCT 1770 (MCO 1042—83, UCO 4788—80) lMocyna mepHasa nabopatopHas cTeknsaHHada. Llnnuugpel,
MEH3YPKK, Konbbl, Npobupku. O0LKne TeXHNYecKkne ycrioBns

FOCT 2603 PeakTtuBbl. ALETOH. TEXHUYECKNE YCMOBUSA

FOCT 3652 PeakTtuBbl. Kucrnota nuMoHHasi MoHornapart 1 6e3sofgHas. TexHuyeckue ycrnoBus

FOCT 4168 PeakTtuBbl. HaTpuin a30THOKUCTbIA. TEXHWUYECKUE YCNOBMUS

MapaHune ochbuumnansHoe
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FOCT 4204 PeaxTuBbl. Kucnota cepHas. TexHU4eckne ycroBus

FOCT 4207 PeakTuBbl. Kanui xxene3anctocMHepoaucTbiin 3-BOOHbIA. TEXHUYECKUE YCIOBUSA

FOCT 10067 PeakTtuBbl. Kanui pTopuCTLIA KUCNBIA. TeXHUYEeCcKUe YyCNoBMS

FOCT 13867 MNpogykTel xuMmuveckue. OBo3Ha4YeHne YACTOThI

FOCT 22752 Tapa npou3BOACTBEHHAas nnacTMaccoeas. Tunbl

FOCT 24363 PeaktuBbl. Kanus rugpooknch. TEXHUYECKUE YCNoBuMA

FOCT P 53228 Becbkl HeaBTOMaTu4eckoro Aencrtems. Yacte 1. MeTponormyeckne M TexHu4eckue Tpe-
BoaHus. McnbitTaHns

FOCT P 58144 Bopga OUCTMNNMPOBaHHasA. TEXHUYECKNE YCMOBUSA

FOCT P 58593 WcTOYHMKM TOKA XMMUYeCKUe. TEPMUHBI U onpefeneHus

MpumMmedyaHue — lMpK NONb3OBAHUM HACTOSALIMM CTAHAAPTOM LEenecoobpasHo NPOBEpUTL AEWCTBUE CCbINON-
HbIX CTAaHOAPTOB B MHHOPMALMOHHOW cucTeMe 06LLero nonb3oBaHus — Ha oduLMansHOM caiiTe defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryrMpoBaHWIO U METPOMOTU B CETU MIHTEPHET UMK MO exerogHoMy MHOPMaLMoOHHOMY yKasa-
Tenio «HaumoHanbHble CTaHAAPTLI», KOTOPLIA ONyBrMKoBaH NO COCTOSIHWIO Ha 1 AHBapA TEKYLUEro roga, v no Bbinyckam
EXEeMEeCAYHOr0 MHPOPMAaLIMOHHOTO yKa3aTens «HauuoHanbHble CTaHaapThl» 3a TeKyLUWi rog. Ecnu 3aMeHeH CCbiNOYHbINA
CTaHOapT, Ha KOTOPLIM AaHa HeaaTUpPOBaHHAash CCbINKa, TO PEKOMEHOYETCs UCTOoNb30BaTh AEUCTBYIOLLY BEPCUKD 3TOMO
CTaHOapTa C YYETOM BCEX BHECEHHbIX B AaHHYK BEPCHKD M3MeHeHW. Ecnin 3aMeHeH CCbINOYHBIA CTaHAApPT, Ha KOTOPbIN
[aHa [aTUpOBAHHAA CChbINKa, TO PEKOMEHAYETCS UCMONb30BaTE BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM BhILLIE FOAOM YT-
Bep#aeHUs (NpuHaTKS). Ecnv nocne yTREpXOEHUA HACTOALLEro CTaH4ApTa B CChINOYHEIA CTAHAApT, Ha KOTOpLIA AaHa
[aTypoBaHHas CCbiNka, BHECEHO M3MEHEHWE, 3aTparnBaiolLLee NonoXeHue, Ha KOTOpPOe AaHa CCbinka, TO 3TO NOMNOKEHVE
pekoMeHOyeTcA NpMMeHsATe 6e3 y4eTa 0aHHOTO U3MeHeHUs. Ecnu CcChinoyHbIn CcTaHgapT oTMeHeH 6e3 3aMeHsbl, To Nomno-
XEHWe, B KOTOPOM [aHa CCbINKa Ha Hero, pEKOMeHAYeTCs NMPUMEHSTh B YacTu, He 3aTparvBatoLLei 3Ty CCbInKY.

3 TepMuHbI U onpeaeneHus

B HacToswem cTaHgapte npumeHeHbl TepmuHbl no MOCT 9.008, MOCT P 58593, a Takke TEPMUHLI CO
cnegyrowumMmy onpegeneHnamu:

3.1 anekTpoxuMu4eckuin Mmeton: MeTod, OCHOBaHHLIN HAa 3aKOHOMEPHOCTSAX OKWCIUTENLHO-BOCCTAa-
HOBMTEMNbHbIX PEaKkUWiA Ha 3NeKTpoaax B pacTBOpax 3MeKTPONIMTOB NpW NMpoTeKaHu Mexay HUMUW anekTpuye-
CKOTO TOKa;

3.2 noTeHUMoCTaT: 3NEKTPOHHLIN Npubop, obecneynBarLLMiA NogaepKaHWe 3a0aHHOro YPOBHS MO-
TeHUMana uccrnegyeMmoro obpasila OTHOCWUTENbLHO 3MeKTpoda CPaBHEHUS NyTeM PerynupoBaHUs CWUMbl TOKa
nonsipMsauuu B a4erkKe NocpeacTBOM BCNOMOratenbHOro anekrpoga.

4 CywHoCTb MeTOAa

4.1 MeTtog OCHOBaH Ha MCMNOMbL30BaHWK pa3nnuyna 3Ha4YeHNI ANEKTPOAHbLIX NMOTeHUWanoB pa3findHbIX
BeLlecTB (MBTEIJ'IJ'IOB, MHTEPpMEeTannMooB U T. l'I.) B COOTBETCTBYHLLEM 3IrNEKTPONInTEe U Ha CBA3N MaccChbl 3IekK-
TPOXMMWYECKM paCTBOPEHHOIO BelwecTBa C KONM4eCTBOM 3NneKTpu4yecTea, 3aTtpad4eHHbIM Ha ero pacteopeHue
B COOTBETCTBMU C 3aKOHOM CDapa,u,eﬂ 1 BblHUCNAEMbIM MO cbopmyne

A 108

hy =K@ =Ky =5

lit;, (1)
rae h; — TonwuHa cnos, A;
K; — ko3 durumeHT nponopLnoHanbHoCTK, A/A - ¢ (onpenensembiit 9KCNepUMEHTaNbLHO AMNA KaXaoro
cnos uccneayemow MHOTOCIONHOW TOHKOMMEeHOUYHOW CTPYKTYPLI Ha KOHTpPONbHbLIX 0Bpasuax n3secT-
HOW TOrMLMHBI UMW paccYnTbiBaEMbIA MO popmyrne
K= FF s @
eCcrny BCe Y4NeHbl YypaBHEHUA U3BECTHbI, MNOTHOCTL MaTepuarna crnos cosnagaeT ¢ NMOTHOCTbO MaccuB-
HOro MeTanna u Bbixog no Toky coctaenseT 100 %);
Q; — KONM4EeCTBO aNeKTpU4ecTsa, 3aTpa4eHHoe Ha pacTBopeHue cros, Kn;
n; — KONMUYecTBO 3MEKTPOHOB, Yy4acTBYOLWWX B peakunn pacTBOpeHUs;
A; — macca BelecTsa, CoOOTBeTCTByOWan 1 r-atomy,
F — uncno ®apages, pasHoe 96 500 A - c;

i
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y; — MMOTHOCTb BELECTBa, N3 KOTOPOro COCTOMUT CIow, ricm3;
S — nnowaas NOBEPXHOCTU, NOABEPraeMoit pacTBOPEHMIO, CMZ;
J'I- — cuna TokKa, A;

f; — BpemsA pacTBOPEHMUA Cros, C.

4.2 MpuHUMN MeToda 3akMK4aeTcs B HEMPEPLIBHOM aHOOHOM PacTBOPEHWUN y4acTka NOBEPXHOCTU UC-
cnenyeMon CTPYKTypbl NMpY OQHOBPEMEHHOW 3arnWCh W3MEHEHWS 3MEeKTPOLHOro MoTeHuuana BO BpPEMEHMW.
Yucno y4acTKoB C NOCTOSHHbIM 3Ha4YEHWEM 3MEeKTPOAHOr0 NOTeHUKMAana onpeaensieT YACNOo CNoeB B uccneny-
€MOW CTPYKTYPE, 8 KONMYECTBO 3MEeKTPUYEeCcTBa, 3aTpadyeHHoe Ha pacTBOpeHWe Cnos, NpsaMo NponopLmroHarnb-
HO TonwMHe crnos. MeToq No3BonseT onpefenATh TOMWMUHY pasnuYHbIX MeTannumyecknx croes B AManasoHe
oT 50 go 10 - 10° A.

5 Annapartypa, peakTuBbl, MaTepuanbi

Onsa npoBefeHwWss aHanwWsa NPUMEHSIOT chegywwme npubopbl, peakTWBbl CTENEeHW 4YacToTbl MO
MOCT 13867: x. 4., 4. A4. a., OC. 4., U Mmatepuansbl:
noTeHUWocCTaT;
fyeika aneKkTpoxMMuyeckas B COOTBETCTBUM C pUCyHKoM A.1;
Boda gucTunnuposaHHas no FOCT P 58144;
Kanus rnapookncek no MOCT 24363;
Kanusa dpTopucTbii kKucnbld no MOCT 10067;
3-BoAHbIN Kanui xenesocuHepoaucTbiin no FTOCT 4207,
KKUcnoTa NMMOHHas MoHormapat 1 6essogHana no NOCT 3652;
kucnota cepHas no FOCT 4204;
HUKenb OBY(OTOPUCTLIN,
HaTpwuin asoTHokucnbin no MOCT 4168;
aMMoHWsa TeTpadTopbopar;
auetoH no NOCT 2603;
hunsTpbl 06e330MNeHHLIE;
Becbl NabopaTopHble aHanuTuyeckue obLlero HasHadyeHusa u obpasuoesle no NOCT P 53228;
CTakaHbl cTeknaHHbie BMecTUuMocThio 1000 mn no MOCT 1770;
nonuatTuneHosble baHkn BMecTumocTbio 1000 mn no FOCT 22752.

6 NoaroTroBka n nposBeaeHne N3IMepeHUn

6.1 MpuroTaBnMBalT aNEKTPOMNUT B COOTBETCTBMM C AaHHLIMU, NMpUBedeHHbIMK B Tabnvue 1. PaboTbl
No MPUroTOBMEHWID PACTBOPOR U CHATUIO KPMBLIX NOTEHLMaN-spemMs NpoBOAAT MNPy HOPMarbHbIX YCITOBUAX.

6.2 M3roTaBnuBawT KOHTPONbHbIE 0Bpasubl HanbIMEHWEM MeTanna Ha MoAMOXKY; TEXHONOrMYecKui
MPOLIECC HanbINEeHUA OOIMKEH COOTBETCTBOBATbL TEXHOMOTMMYECKOMY MPOLECcCY HanbINeHWs Ha UCCrneayemMoM
obpasue (TonwmHe cnost metanna = 4000 A).

6.3 XpaHaT obpasubl B DHOKCMKax COOTBETCTBYIOLLEIO pasMepa, paboTaloT NMMHUEeTOM. 3arpsi3HeHHble
o6pa3Libl UMW U30enna NPOMbIBAIOT B aLleTOHe, a 3aTeM B AMCTUMNMPOBaHHOI Boae U3 pacyeta 5—10 cm3 Ha
1 cM2Z NOBEPXHOCTH, npocyLwmMBaT QUILTPOBanbHOW Gymaron.

Tabnuua 1
o~ = -
= - =
S| 2] 8<| &
v @ o o I
g Sl g3 | .2
ToHkonneHo4Has ¢ a BnekTpo Hamep P 8¢g¢E g E 2T
HKOMNrneHo4YHanA prKTyp NEeKTPONUT pacmopa 5 '?:‘;E {% o (% §_O e
G T8 25 =
e | 88z| 82 |85 ¢
T g2aa o 89
o @ Q @ ==
g ES. = 2 29 <
C P8 = S F |2
Mo — MoNi — Ni 7,5 %KCl + 1% CzHgO4 - H,0O 1 0,023 625 11,18 —_
V—VSi2 8 %KOH 2 0,025 550 0,90 —
3 %KF-HF
3
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OkoHYaHue mabnuuysi 1

NE %i 5 -
L =
2 P g=< 5
. @ o © 2
g S| g% | .2
ToHKonneHoYHasi CTPyKTypa 3nekTponut p:;“;gga E g\% E“ % é u;;r § T?
s | 282| 5% | &3¢
= - a g 88 -
2 | 38E| &1 8853
= o= O = e &
Mo — MoSi, 8 %KOH 3 0,016 525 11,18 —_
3 %KF-HF + 1 %NiF
V — VAl; — VAlg — Al 8 %KOH 4 0,006 478 9,695 —
350 3,04
(478) (9,90)
Ni — TiNi — (TiNi +Ti,Ni) — Ti 1 %NiF, + 0,1 %KF-HF 5 0,025 525 29,76 —
(475) (12,5)
475 12,99
Al — Al;Ni — Al3Niy — Ni 1 %NiF, 6 0,042 376 25,16 —
0,1 %KF-HF 375 22,22
(5 mone/n NaNO,)
Ag —Cr 5 monb/n NaNO4 T 0,082 —_ — 0,154
0,055
Sn — Sn;Cugz — SnCuy NH,BF, 8 0,5 — — 0,219
2H 0,145
0,116
0,096
OBuU — Sn5Cug — SnCug— SnCuy | NH,BF, 9 06 — — 0,219
2H 0,145
0,116
0,096
noc — SnzCug — SnCuj, NH,BF, 10 0,5 — — 0,237
2H 0,145
0,116
0,096

MpumeyaHuqa
1 PactBopbl Ne 2, 3, 5, 6, 8, 9, 10 nepeHOCAT 1M XpaHAT B NONM3ITUNEHOBON NOCyOe.
2 PacTBOpbl CYATAIOT HENPUIOAHBLIMU, ECMW OHW 3MEHUITN CBOW LIBET.

6.4 MNMpOBOAAT KOHTPONb TOMLWMHBEI CNos MoObIM yKaszaHHbIM cnocobom [HanpuMmep, MOXHO codeTatb
MEeTOo[ 3MeKTPOXMMWYECKOro pacTBOpeHus (CM. 6.5—6.12) ¢ MHTepdepeHLMOHHBEIM MeTOA0M].

6.5 BkroudalT NOTEHLMOCTAT B COOTBETCTBUM C MHCTPYKLMER No akcnnyatauun npubopa.

6.6 YctaHaBnuBaeT KOHTPOMbHBIN 0Bpasel B aNeKTPOXMMUHECKYHD SHENKY, KOTOPYIO KPensT B CUCTEME,
obecrneYnBaloLLed ee NOCTOSAHHLIN NMPUXUM K KOHTpONMpyeMoil noeepxHocTu cunoin 1 kr. Cnocob kpenneHus
onpeneneH dopmon obpasya. OTBepcTue (B COOTBETCTBUM C NPUMOXEHWEM A) B SNMEKTPOXMMUYECKON SHenKe
onpenenseT Nnowanb NOBEPXHOCTH, MOABEPraeMoin pacTBOPEHMIO.

6.7 HanwueatloT B aNEKTPOXUMUNYECKYHO AYENKY 3NEeKTPONUT. YPOBEHb 3MeKTponuTa AOMKeH BbiTh Takum,
4yTobObI B HEro GbINK NOrpyXeHbl BCMOMOraTenbHbl 3NeKTpog W aMeKTPo4 cpaBHeHus (=1 mn); ansa yoaneHus
BO3[lyxa M3 KaHana pe3vHOBOW HAacafku M CO34aHWs YCMNOBUSA KOHTAKTMPOBAHWA 3MEKTponuTa C NOBEpXHO-
cTbio 0bpasua (M3genus) aNeKTPOXUMMYECKYH AYEKY HEMHOrO NMpUMNoOAHUMAaT U AT CTevyb O4HON-ABYM
Kannsam anekTponuta. MI3anuwKM anekTponvTa TwaTenbHo yaansoT unsTpoBansHon Bymaroin.

6.8 YcTtaHaBnuBawT BCNOMOraTenbHbIA 3NeKTpon M 3MNeKTpod cpaBHeHWs W nogkntodatT obpasey K
npubopy B COOTBETCTBUM C MHCTPYKLMER Mo 3KkcnnyaTauum npubopa.
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6.9 CHMMalOT KpPUBYK 3aBMCUMMOCTM MOTEeHUMana OT BPEMEHW PacTBOPEHUS MCCnedyemMOn MieHKn
(B COOTBETCTBMM C NpUNoxeHneM B) B ranbBaHOCTATMYECKOM PEXUME B COOTBETCTBUM C MHCTPYKLUMEN MO 3KC-
nnyatauun npubopa (NNOTHOCTL TOKa ykazaHa B Tabnuue 1).

6.10 ®UKCUpPYHT OKOHYaHWEe pacTBOPEHUS KaX4oro crnos no pe3koMy U3MEHEHUHD NoTeHUuana Ha Kpu-
BOM 3aBUCMMOCTW MOTEHUMAana oT BpeMeHW pacTBopeHus. KonnuuyecTBO CTYMEeHEeK Ha KPUBOW XapakTepuayeT
KONMMYEeCTBO CroeB Ha uccnegyemom obpasue (B COOTBETCTBUM C npunoxeHuem b).

6.11 lMpekpalaloT pacTBOpeHWe, OTKIYAOT s4Yeiky, yOuparT anekTpoabl B TOT MOMEHT, Korga Habnio-
0aeTcs pe3koe M3MeHeHue noTeHuMana.

6.12 CnvBaloT 3neKTPoNnuT (3NeKTPonuT MOXHO ucnons3oeats 10 pas).

6.13 MaroTaBnMBalT KOHTPOMbHbIE 06pasLbl TONWMHON MHTepMeTannuaa = 4000 A (TonwuHa mucxon-
HbIX CMoeB AomkHa 6biTb He MeHee 4000 A: M30TepMUYECKUIA OTXUT UCCriefyeMblX CUCTEM NPOBOAAT B BaKy-
yme 666 lMa wnn B nobeix ycnosnax O,, A, Hy, HO Npu OTCYTCTBMM 3arpA3HEHNA B COOTBETCTBUM C Tab-
nunuen 1).

6.14 lNoBTOpAKT onepauuu, npueeaeHHble B 6.4—6.11, Ha KOHTpPONbHbLIX 0Bpasuax co crnoem UHTepMe-
Tannuaa. Hannuve MCXoOHBIX CIOEB He MeLLaeT NPOBEAEHUID 3aMEPOR, TaK KaK 3NMeKTPOXUMUYEeCKoe pacTBo-
peHWe No3BONSAET BbIAENUTEL CNON MHTEpMeTannuaa (B COOTBETCTBUM C nNpunoxeHueM B).

6.15 lNpoBoasAT pacTROpeHME A0 NOSIBNEHUS NoAnoxKu. GUKCMpYoT NosABNeHWe MOAMNOXKKA N0 NOTeH-
uuany pacTBOPEHWUs MOANOXKW, KOTOPbIA ONpefenstoT no rpaduky 3aBUCMMOCTW MOTeHUwWana oT BpeMeHU
pacTBopeHus (cMm. 6.6—6.9, a Takke B COOTBETCTBUM C npunoxkeHuem b).

6.16 PaccuutbiBatoT K; Ana BCeX UCCNEAoBaHHbIX CNoes (cm. pasgen 7).

6.17 YcTtaHaBnuealwT Uccrnegyemoe nuagenue B a4erky.

6.18 lNoBTOpsAT onepauuu, NpuBedeHHble B 6.5—6.11 1 6.15.

6.19 PaccuuTbiBaOT TOMNWWHY CMOEB Ha UccneayeMom usgenuu no gopmyne (1) ¢ ncnonssosaHvem K;
no 6.16.

7 ObpaboTka pe3ynsTaTtoB U3MEepeHun

7.1 PaccuuTbiBaloT {; U3 rpachuka 3aBMCMMOCTM NOTeHUMana ot spemenu (cm. 6.10 n npunoxexne b).
7.2 Vicnonb3ysi AaHHble, NoNyYeHHbIe Ha KOHTPOMbHbBIX 00pa3suax, paccyuTeiBaloT KO3 hUUNEHT Npo-
nopuuoHansHoctu K, AJA - ¢, ana kaxpgoro cnos no dopmyne
i=7 hkt ' 3
Kk "k
rae h, — TonuiMHa crnos, M3MepeHHas ykasaHHbIM cnocobom, Hanpumep MHTepdEepeHLMOHHBIM, A;
l;, — TOK aHOAHOro pacTeopeHus cros, A;
t, — Bpems pacTBOPEHWA Gros, C.
7.3 PaccunTbIBalOT TOMWMHY Crnost h,-, A, no dopmyne
hi=K; 1t (4)

i

rae K; — ko2 uuUmMeHT NponopumMoHansHoCTH, AA - c;
l; — cuna Toka, A;
t; — BpeMsl pacTBOPEHNs Crnos, C.

8 lNoka3aTenu TOUMHOCTHU

OTHOCMTeﬂbHyI-O NMOrpewHoOCTb U3AMEePEHMA TONWWHBLI CNOA Eh- paccHMTbIBaAKOT NO cbopmyne
1

Ep =+ /E,%i +E} +EZ, (5)

rae E, — oTHOCWTenbHas NorpeLHoCcTy Toka aHOAHOMO PacTBOPEHWUA MpW onpeAeneHuy TOMNWKHbI Cnos Ha
uccnegyeMom obpasue;
E‘i — OTHOCWTEeNbHas NorpeLlHoCTb OnpeeneHna BpeMeHn pacTBOPEHMS Crosl Ha uccnegyemom obpas-
ue;
Ey. — OTHOCUTENbLHAA NOTPELIHOCTL OnpefeneHns kKoaduumeHTa NponopuMoHansHOCTH, paccHUTbIBa-
emas no gopmyrne
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{ 2 2 2
EK’_ = Ehk +E,k "'Etk' (6)

roe E, — OTHOCWTEMNbHas NOrpelHOCTs ONpeaeneHns TOMWWHLI CMost Ha KOHTPONbHOM 0bpasue;
E, — oTHOcUTenbHas NorpeLlHoCTb TOKa aHOAHOro PacTBOPEHWUA NpW onpeaeneHui TONMWKWHbI Cros Ha
KOHTponbHoOM o6pasue;
E; — OTHOCUTenbHas MOrpelHoCTb ONpeaerieHns BpeMeHU pPacTBOPEHUA CNoA Ha KOHKPEeTHoM 06-
pasue.

9 Tpe6oBaHua 6e3onacHOCTU

9.1 MeTeoponormyeckme yCrnoBus U cogepXaHue BpenHbix BellecTB B pabouyeil 30He NMoMeLLeHUh He
OOIMKHBI MPEBLILWATL HOPM, ycTaHoeneHHbix FTOCT 12.1.005.

KoHTponb Bo3gyxa paboyen 30HbI NOMELLEHW Ha copgep)aHWe BPefHbIX BELecTB cregyeT OCyLlecT-
BMNSTb MO METOAMKaM, CooTBeTCTBYoW MM TpebosaHusm MOCT 12.1.016.

[nsa npepynpexaeHns BO3LENCTBMA BPeOHbIX BelecTB Heobxogumo npefycMoTpeTh obweobmMeHHyo
NPUTOYHO-BBLITSIKHYHO BEHTUNALUIO B pabodyem nomeLLeHnu.

9.2 ObopynoBaHWe OOMKHO COOTBRETCTBOBATEL TpeboraHuam FOCT 12.2.003.

9.3 [na npegynpexaeHust NopaxeHWus 3neKTPUYEeCcKUM TOKOM MpK 3KCMnyaTaunu KOHTPONbHO-U3Mepu-
TenbHOW annapaTtypbl HE06Xxo4KUMO BbINOMNHATE Tpeboeanua MOCT 12.1.019, MTOCT 12.1.030 u FOCT 12.3.019.

9.4 [na npepynpexieHuss noxapa HeobxoguMmo cobnwpate Tpebosanms [OCT 12.1.004 w
FOCT 12.4.009.
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MpunoxeHune A
(obsAzaTensHoe)

3nekTpoxumMuyeckan A4erka

@17

T\ @6 |, |o48
i 4

29

R B RSN R K SN

46,8

|
I

9.1

AX X ]
e

20,07

@4

@20

1 — Hacagka (13 peanHsl); 2 — Kopnyc a4enkn (M3 opraHUYecKoro cTekna); 3 — oTeepcTue ANs BCoMoraTenbHOro anekTpoaa
(Pt, HepxxaBetowan cTanb); 4 — OTBEpPCTUE ANA 3NeKTpoaa cpaBHeHWA (xnopcepebpsHbIv 3nekTpon)

PucyHok A.1
7
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Mpunoxenune b
(o6azaTensHoe)

KpuBaa 3aBUCUMOCTH NOTEeHLUMaNa oT BpeMeHU pacTBOpeHUs

£l
=S|
Bl e e
el -
L —~ J 2 iy ) =t=c
t1 tz

t, — Bpems pacteopeHun cnosa Ne 1; t, — spema pacteopeHns crnoa Ne 2; — — ykasaH MOMEHT PeaKoro M3MEeHeHus noTeHuuana,
COOTBETCTBYIOLMIA OKOHYAHMIO NPOLecca pacTBOPeHUA cnos, £,, £, — noteHumansl pactsopeHus crnoee Ne 1 1 Ne 2 cooTBETCTBEHHO,
E; — noTeHuuan pacTBopeHus NoaIoKKN

PucyHok B.1
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YOK 621.357.12(08):006.354 OKC 37.080

Knwoyesble cnoea: wvagenusi SBEKTDOHHOﬁ TEXHWMKW, TOMLWWHbI CrNoeB, MHOTOCNOWHbLIE TOHKOMMEHOYHbIE
CTPYKTYpHbI, SHEKTDOXMMMLIECKMPI MeToa
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