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roCT P UCO 10993-15—2009
Mpeaucnosune

Lienu n npuHumnbl cTaHAapTu3aumm B Poccuiickoit Pepepaunm yctaHoBeHbl ®efepasibHbIM 3aKOHOM OT
27 pexkabpsa 2002 r. Ne 184-d3 «O TeXHUYECKOM perynmpoBaHumn», a npaBuia NPUMMeHEHUs HaunoHaNbHbIX
cTaHpapToB Poccuiickoii Pegepaunm — FOCT P 1.0 — 2004 «CTtaHgapTusauymsa B Poccuiickon depepaymn.
OCHOBHbI€E NOJTIOXEHUSA»

CBefieHusi 0 cTaHgapTe

1 NOArOTOBJ/IEH ABTOHOMHOW HEKOMMEPYECKON opraHusaunein «<MHCTUTYT MenKO-61MON0rmyecKmnx
nccnefoBaHuii n texHonornin» (AHO «MMBUNT»)

2 BHECEH TexHn4Yeckum KoMUTeTOM No ctaHgapTusaumm TK 422 «OueHka 6M0N0rMyeckoro encTems
MeANLNHCKUX U3aennin»

3 YTBEPX/JEH WBBEJAEH BENCTBUE MNpukasom ®egepasibHOro areHTCTBa Mo TEXHUUYECKOMY pery-
NIMPOBaHUIO U MeTpoiornm ot 14 nekabps 2009 r. Ne 754-cT

4 HacTosiwmii cTaHgapT UAeHTUYEH MexayHapoaHoMy cTaHaapTy MCO 10993-15:2000 «OueHka 6uo-
NOrNYeCcKoro AeicTBUA MeAULMHCKNX n3genuii. Yacte 15. geHTudrkayms n konnyectBeHHoe onpegeneHme
npoAyKTOB Aerpagaunum mnsgenuni n3 metasisioB un cnnasob» (ISO 10993-15:2000 «Biological evaluation of
medical devices — Part 15: Identification and quantification of degradation products from metals and alloys»).

Mpy NpUMeHeHNM HaCTOALWEero cTaHgapTa pekoMeHAyeTCa MCNOoJb30BaTb BMECTOCCHINTIOYHbIX MeXAyHa-
pPOAHbIX CTaHAAPTOB COOTBETCTBYIOLME UM HaUMOHa/IbHble CTaHAAPTbl Poccuiickoii degepauunm, cBeAeHUs O
KOTOPbLIX NpUBeAeHbI B AONO/THUTENILHOM NpuioxeHun D

5 B3AMEH I'OCT P NCO 10993-15—2001

MHopmaumsa 06 M3MEHEHUAX K HacTOosILEeMy CTaHAapTy Ny6/MKyeTCsi B eXerofHo 13gaBaeMoM
NHhopMaLUMOHHOMYKa3aT ene «HaunoHanbHble CTaH4apThi», @ TEKCT U3MEHEHU N MONPaBOK — BeXeMe-
CAYHO M34aBaeMbIX MHOPMALMOHHbIX yKaszaTensax «HaunoHanbHble cTaHgapThi». B ciydas nepecmoTpa
(3ameHbl) UM 0 TMeHbl HACTOSILLEr0 CTaHgapTa CooTBeTCTBYloLWEee yBeloM/ieHne GyaeT ony6/MKoBaHO
B €XXeMeCsUHO n3faBaB\toM MHPOPMaLMOHHOM yKasanione «HaunoHasibHble CTaH4apThi». COOTBETCTBY-
toLLast MHopMaLUms, YBeAOM/IEHNE N TEKCT bl pa3MelLLaln T Cca Takke B MUH(OPMALMOHHOI ccTeme 06LLEero
Nnosib30BaHusl — Ha odMuManbHOM caiiTe defepasibHOro areH TCTBa Mo TeXHUYeCKOMY PeryipoBaHuio n
MeTposiorun BceTn UHTepHeT

©CTtaHpapTuHdopm, 2010

HacToswmii ctaHAapT He MOXeT 6bITb MOTHOCTBLIO UM HACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B kayecTBe ohuLManbHOro n3gaHus 6es paspeleHna degepasbHOro areHTCTBa Mo TEXHNYECKO-
My PerysimpoBaHuio 1 MeTposiorumn
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BeBegeHve

Co6ntogeHne NONOXEHU cTaHaapToB cepun MCO 10993 «OueHKa 6GUOOrMYeckoro AeiicTBust meaun-
LMHCKUX U3aenuii» no3BosimT o6ecnevynTb CUCTEMHbIA NOAXOA K NCCnefoBaHMi0O 6GMONOrMYecKoro gencteuns
MeANUMNHCKUX N3AeNNN.

Llenbo aTnx cTaHfapToB He ABNsieTcsA 6e3yc/1oBHOE 3aKpensieHne efuHoobpasHbIX MeToA0B uccenosa-
HWIA N NCNbITaHWIA 3a rpynnamm 04HOPOAHbIX MEAULNHCKNX N3AeNNM B COOTBETCTBUN C NPUHATON Knaccudmkaum-
el X No BMAy W ASINTE/IbHOCTU KOHTaKTa C OpraHM3mMoMm uyesioBeka. [103TOMy MiaHMpoBaHWe 1 NpoBefeHne
nccnefoBaHuii  CNbITaHUA AOMKHbI OCYLLLECTB/IATL CMeLNaincTbl, MMetoLLe COOTBETCTBYIOLLYIO NOArOTOBKY U
OnbIT B0O61aCTV CAHUTAPHO-XUMUYECKOW, TOKCUKOOTMYECKOW 1 6MO/I0rMYeCKOo OLLeHOK MeULIMHCKNX U3aenuii.

CraHpapTbl cepun MCO 10993 ABnAOTCA PYKOBOAALWMMMY AOKYMEHTaMU /15 NPOrHO3MPOoBaHNA 1 uccrie-
[0BaHNA 6MONOrMYeCcKOro 4eNCTBUA MeAULNHCKUX 34eNnii Ha cTagmn BbIGopa Matepnanos, NnpeaHasHayeH-
HbIX A5 VX U3rOTOB/IEHUS, a TaKxe A/151 UCC/ie0BaHNA rOTOBbIX N3AENNIA.

B cepnto MCO 10993 BXogAaT cregylowime vyactm nof obwmm HaszBaHnem «OueHka 6MOI0rMyeckoro
OencTBma MegULMHCKNX U3AeNNi»:

Yacte 1 — OueHka v uccnefoBaHus;

YacTb 2 — TpeboBaHWUA K 06paLLEHNIO CXUBOTHBLIMU;

YacTb 3 — lVccnegoBaHnsi TeHOTOKCUYHOCTW. KaHLePOreHHOCTU M TOKCUYECKOro AeiCTBMS Ha penpo-
OYKTUBHYHO OYHKLMIO;

YacTb 4 — ViccnepgoBaHue usgenuii, B3aMmoaelicTBYOLWNX C KPOBbIO;

Yactb 5 — WccnepoBaHune Ha LMTOTOKCUYHOCTL: METOAbI in Vitro\

YacTb 6 — WccnepoBaHue MeCcTHOro AeCTBMA NOC/e UMNAaHTauum;

Yactb 7 — OcTaTo4yHOe cofepxaHune aTunenokcuia noesno ctepuinsannu;

YacTb 9 — OCHOBHbIe NPUHLMMbI NAEHTUUKALUN N KONYECTBEHHOTO onpeAesieHns NoTeHUMaIbHbIX
NpoAyKTOB Aerpagaumnu;

YacTb 10 — ViccnepoBaHus pasgpaxaroLero v CeHCUBMIN3NPYHOLLLEro AelicTBUS;

Yactb 11 — MccnepgoBaHue 06LETOKCUYECKOro AelicTBIS;

YacTtb 12 — lMpurotoBrieHne Npob 1 KOHTPOJIbHbIE 06pasybl;

YacTb 13 — MpgeHTudprkaums n KonmyecTBeHHOe onpeaesieHne NpoaykToB Aerpajaumn nonMMepHbIX
MeANUMNHCKUX 3aenunii;

YacTb 14 — VpgeHTndmrkaumsa 1 KonmyecTBeHHOe onpegesieHve NpoAyKTOB Aerpajaunn usgenvii us
KepamMuKn:

YacTb 15— WVpaeHTndmkaums v KonmyecTBeHHOe onpegesieHve NpoAyKTOB Aerpajaunn usgenvii us
MeTas1/10B 1 CMN1aBoB:

YacTb 16 — MopgenupoBaHue n nccriefoBaHne TOKCUKOKUHETUKN NPOAYKTOB Aerpajaumn v BbIMbIBaHUS;

YacTb 17 — YcTaHOBJ/IeHME MOPOroBbIX 3HAYEHWUI A/151 BbIMbIBaeMbIX BELLECTB;

YacTb 18 — liccriegoBaHue XMMUYECKMX CBOMCTB MaTepuanos;

YacTb 19 — MccnepoBaHue OU3NKO-XMMUYECKNX, MOPKOSIOrNYEeCKMX U Tonorpaguyeckmx CBOWCTB
MaTepuanos:

Yactb 20 — MpuHLMMbI 1 METOALI UCCNEAOBAHUSA UMMYHOTOKCUYECKOTO AeACTBUSA MeULINMHCKUX N3AENNIA.

O6beKkToM CTaHAapTa ABNAKTCA MeTOAbl UAEHTUDNKALNN N KONTMYECTBEHHOTO ONpe/esieHns NpoayKToB
Aerpagaunn MeTasizioB U CN/1aBoB, KOTOpPasi BO3HUKAET B pe3y/ibTarte 3/1eKTPOXUMUYECKOro passioxXeHus npu
B3avMOEeNCTBUM MEANLMHCKOrO U34e/nsa Npy KOHTakTe ¢ 61oorMyecknMmn cpefamm opraHnama.

B Takux 6uosiormyeckux cpefax pasHbie NpoAyKTbl pa3/sioxXeHUs MoryT B3anmogeinctsosartb ¢ 61010ru-
YecKol CUCTEMON pas3fIMYHbIMU Ny TAMU. NMO3TOMY MAEHTUDUKALNA N KONMYECTBEHHAs OLEeHKa 3TUX NPOAYKTOB
pas3noxeHns ABASAOTCSA BaXHbIM LLarom A/151 OLeHKM 6M010rM4eCcKoro AeincTBUs MeAULMHCKUX U34eNuii.

[aHHble, nonyvyaemble B pe3ynbraTe naeHTUMKaLUN N KONMYECTBEHHOTO onpeaesieHNs XMMNYecKoro
cocTaBa NpoAyKTOB AerpajaLlun, cayxart OCHOBOW A/151 OLLeHKN pucka 1. Mpu He06X0ANMOCTH, GUONOTNYECKOo
6e30MacHOCTM MefULVNHCKUX N34ennii n3 MeTaslsioB 1 cnaasoB B cooTBeTcTBUM ¢ MICO 10993-1.

[onyckaeTcsa NpuMeHeHne Apyrux MeTofoB, ob6ecneyunBaroWmx NAeHTUANKALUIO U KOSTMYEeCTBEHHOE
onpejesieHne NpoAyKToB Aerpajaumn MeTaslsioB 1 CniaaBoB B COOTBETCTBUU C TPeBOBaHUAMN MeXAyHapos-
HbIX CTaHAapPTOB.
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HALWMWOHANBbHBIN CTAHAOAPT POCCUMNCKOMN PELEPALUMN

N3LENNA MEANLUHCKUE
OLEHKA BMONOTMUYECKOTO AENCTBUA MEANLUHCKUX N3LENNN

YacTtpb 15

NaeHTudrKaunsa v KonmyecTBeHHOE onpegeneHne NPpoAyKTOB Aerpagaumv usgenvii U3 metansios
M cnaaBoB

Medicaldevices. Biological evaluation of medical devices. Part 15. Identification and quantification of degradation
products from metals and alloys

fAata BBegeHna — 2010—09—01

1 O6nacTb NpUMeHeHUs

HacTosiwumii cTaHAapT COAEPXUT OCHOBHbIE TPE6OBaHUSI K CUCTEME METOL0B MCC/efoBaHusl A KOJn-
YeCTBEHHOro aHasin3a NpoayKToB Aerpagaunmn MeguunuHCKNX n3genuii U3 MeTasisioB 1 CrjiaBoB Win COoTBe-
TCTBYHOLWMX 06pa3L0B MaTepuanos, roToBbIX A5 KIMHUYECKOTO MPUMEHEHUs.

HacTosiwumii cTaHAapT pacnpocTpaHsaeTcs TO/IbKO Ha KccriefoBaHus NPOAYKTOB Aerpagauumn, o6pasyo-
LUMXCA B pesysibTate XMMUUECKUX U3MEHEHUI cOCTaBa MeAULMHCKUX U3AE/NIA, NPU NCNOb30BaHNN MeTOA0B
YCKOPEHHOI Aerpaganmm BycioBusx in vitro. CnegyeT noguepkHyTb, UTO pe3ysibTaTbl UCC/eA0BaHU YCKOPeH-
HbIX MCMbITaHWU MOTYT HE OTpPaxXaTb NOBeAEHUsI U3AENA UM MaTepuasios B OpraHusmMe YesioBeka. /15 nosHo-
ro onucaHus MpoayKTOB Aerpajauun Heo6X04UMMO MpUBeKaTb CYLECTBYIOWME METOAMKU XMMUYECKOro
aHanusa.

HacTosiwmii cTaHAapT He pacnpocTpaHsieTcs Ha NPOAYKTbl Aerpajaumu, o6pasylolmnecs B pesysbtarte
MEXaHUYEeCKNX Harpy3oK.

NMpumeuaHune — [nsonucaHus NPpoLECCOB MeXaHU4YeCcKoi ferpagalnmnm, Takux Kak U3HOCOCTOWKOCTb, HE06X0-
AVMO NPU HANUYUM NPUBAEKATb CTAHAAPTHI 415 KOHKPETHOTO BUAA NPOAYKLMM, B KOTOPbIX KOIMYECTBEHHbI aHann3 npo-
LYKTOB ferpajauuy npoBogMTCS C MOMOLLbIO CMeLManbHbiX METOAUK.

M3-3a LUIMPOKOro cnekTpa MeTasl/IM4eCKNX MaTtepnasnios, NPUMeEHSEMbIX /13 U3rOTOBIEHNSA MEANLNHCKNX
n3genuii, He cyllecTByeT crneLnasibHOro aHaMTUYeckoro o6opyAoBaHus AJ/1s1 KOIMYeCTBEHHOIO aHaIm3a npo-
OYKTOB Aerpagauuun. aeHTndrkaums ciefoBbixX KOIMYECTB 3/1EMEHTOB (MeHee 10~B), COAepXalnXcsl B KOH-
KPeTHbIX MeTaniax u cniasax, He siBAseTcs 3ajadveli HacTosLWero ctaHgapra. B ctaHgapTe He cyulecTByeTt
crneymanbHbIX Tpe60BaHW K YPOBHIO NPOAYKTOB Aerpajauunu.

HacToswwnii ctaHgapT He NpegHa3HayYeH AN nccnefoBaHns 61MoNorMyeckolr akTMBHOCTY NPOAYKTOB Aer-
pagaumun. KoTopble U3/I0XeEHbI BCOOTBETCTBYOWMX pa3genax NCO 10993-1 n NCO 10993-17.

2 HopmaTtuBHbIe CCbI/IKM

B HacToswem cTaHAapTe UCNOb30BaHbl CCbIIKM HA HOPMaTUBHbIE OKYMEHTbI, coAepiallue nosoxe-
HUS, KOTOPbIE ABMISIIOTCS COCTaBHOM YacTblo MOIOXEHWIA HACTOALLEro cTaHAapTa. B npuBefeHHble HOpPMaTMB-
Hble AOKYMEHTbI Hesflb3s BHOCUTb /106ble UCNpaB/ieHna U AoNoNHeHns. O4HaKo AoNycKaeTcs BO3MOXHOCTb
MCMNONb30BaTh MocsefHVe M3AaHus HOPMaTUBHOW AOKYMeHTauuu, NpuBefeHHOW Huxe. Mpu ceblikax Ha
HOBbIE MOIOXEHUS NOCNeAHNX U34aHN T HOPMATUBHbIX AOKYMEHTOB 3Ta HOPMaTUBHAA [OKYMEHTaLNA AO/HKHA
npunaratbes. UneHbl NCO 1 MOK A0/MKHbI NOCTOAHHO C/NEAUTL 3a COXpPaHEHNEM OPUANYECKON CUMbI MeXay-
Hapo/HbIX CTaHAAPTOB.

NCO 3585 Crtekno 6opocunukaTHoe 3.3. CBoiicTBa

MCO 3696 Bopa ansa nabopaTtopHbiX aHa/IM30B. XapakTepucTmnka n MetTogbl TECTUPOBaHUSA

N3paHne opuymnanbHoe
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MCO 8044 Koppo3ua meTasi/1oB 1 CM1aBoOB. TEPMUHBI 1 ONpeaesieHns

NCO 10993-1 OueHka 6UON0rMYECKOro AeiCcTBUA MegULMHCKNX n3aennii. YacTb 1. OueHka n uccnepo-
BaHMA

NCO 10993-9 OueHka 6MONOrMYecKoro AelicTBUsa MegULMHCKNX n3gennii. Yactb 9. OCHOBHble MPUHLUU-
Nbl NAEHTUUKALMN U KONNYECTBEHHOIO onpeaesieHns NoTeHUMabHbIX MPOAYKTOB Aerpajaumnmn

NCO 10993-12 OueHKa 6UO/I0TMYECKOrO AeiCTBUS MeAULNHCKUX n3genuii. Yactb 12. MpurotoBneHne
npo6 ncTaHAapTHble 06pasLbl

MCO 10993-13 OueHkKa 61MoA0rniyeckoro AeicTBma MeanLmMHCKx ngenuin. Yactob 13. WaeHTudmnkayms
1 KO/IMYECTBEHHOE onpeaesieHne NPOAYKTOB Aerpagaunm NnosIMMepPHbIX MeANLMHCKUX N3aenni

NCO 10993-14 OueHka 6M0ON0rM4ecKoro AeNCcTBUA MeANLNHCKNX n3genuin. Yacte 14. aeHTUdmKaums
1 KO/IMYECTBEHHOE OnpeaesieHre NPOAYKTOB Aerpajaunmn n3gennii N3 kepaMmmkm

NCO H0993-160ueHkabunonornyeckorogencTenamMegmumnHckuxmnsgennii.4acte 16. MogenvposaHue
1 nccnefoBaHne TOKCUKOKUHETUKM NPOAYKTOB Aerpajauunm u BbIMbIBaHNS

3 TepMuHbI 1 onpeaeneHns

B HacTosdwem ctaHgapTe npuUMeHeHbl TepMuHbl no NCO 10993-1, MCO 10993-9. NCO 10993-12,
MCO 8044, a Takxe cneayroLline TepMnUHbI C COOTBETCTBYIOLWLVMUY OnpeaeneHns Mmun:

3.1 cnnaB: Matepuan, COCTOALMIA U3 MeTa/I/INHECKOro 3/1IeMeHTa ¢ 0gHol unu 6onee gobaskamu apy-
rMx MeTaI/INYECKUX N (UTN) HEMETaI/TMYECKNX SNIEMEHTOB.

3.2 npoaykKTbl gerpagaumun: MpoayKTbl, KOTOpble NONYy4YaOTCA NPU 3/IEKTPOXMMUYECKOM pacnage uivn
perpagaumn matepuana.

3.3 norpaHuYHbI/ NoTeHUMan naccmBHoi o6nacTtm Ea: MoTeHunan Hayasa Toka KOppo3um (CM. pucy-
HOK 1).

3.4 anekTponuT: PacTBop, cogepxaliunii NOHbl, CNOCOOHbIe MPOBOAUTL 3/IEKTPUYECKUIA TOK.

3.5 noTteHyunan npo6os Ep: Kputuueckmii noTeHumasn, Bblle KOTOPOro NpoucxoamuT TpaHcnaccuBHas
Koppo3us.

3.6 paBHOBECHbI MOoTeHUWan: 3/1eKTPOAHbIV NOTeHuMas, Npy KOTOPOM COOTBETCTBYHIOLLME 3/1IeKTPO-
[OHble peakunm TepMogMHaMNYECKN PaBHOBECHbI.

3.7 noTeHuwnan pasoMKHYTOW Lenu: NMoTeHunan anekTpoaa, NU3MepeHHbIN N0 OTHOLLEHUIO K3/1eKTPoAY
CpaBHEHUSA NN OPYTOMY 3/1EKTPOAY NPV OTCYTCTBUM TOKa MeXAy HUMKM (CM. puc. 1).

4 MeToabl nccnegoBaHusa aerpagauunm

4.1 O6ume NONOXeEHUs

[na naeHTUdUKaLmMm n KONMYeCcTBEHHOW OLEHKM MPOAYKTOB AerpajaLmnn MeTansioB U CNiaBoB, BXOAs -
LWMX B COCTaB MeAUNLMHCKUX U34e/niA, UCNOMb3YyIOT coyeTaHne ABYX MOAXOAOB K UCCNeA0BaHMIO Aerpagaumnm
MeTaslsI0B U CN1aBoB.

MepBbIli Noaxon, 3akntovaeTcs B UCNONb30BaHUN ABYX 3/IEKTPOXMMUYECKMX MEeTOA0B MCC/ef0BaHUs:
NOTEHLMOAMHAMNYECKOrO M NOTeHLMOoCTaTM4ecKoro. BTopoli cnoco6 npeactaBnsieT cob6oi MMMEPCUOHHbIN
MeTo/, UCNbITaHWA. Bblibop MeToAa UcnbITaHUi onpefenseTcs MYHKUNOHA/IbHbIM HadHauYeHeM MeANLUHCKO-
ro usgenvs.

MoTeHunoANHaMUYECKU MeToA NPUBEKAIOT AN U3yHeHUS O6BLLErO 3/IEKTPOXMMUNYECKOTO NoBeAEHNS
nccnegyemMoro matepuana v o HaXoXAeHNUst onpefesieHHbIX cneunduyecknx Touek (Ep u En) Ha kpuBoii
NOTeHLMan/NNoTHOCTb TOKa. [OTEHUMOCTATUHYECKN METOA NPUMEHSIIOT A/151 aKTUBHOIO Pas/IoXeHUs uccrieny-
emMoro martepuana npu onpegeneHHoM noTeHumane assi NoAyyYeHUs NPoAyKTOB 3/1IEKTPOXUMUYECKOr0 paspy-
LeHMs C Lenblto AasibHellwero aHanmsa.

VIMMEpPCUOHHBbIN MeToA NPUMEHSIOT 418 XMMUYECKOro pa3pyLleHns nccaegyeMmoro matepuana ¢ Lenbto
nosly4eHusi NPoAyKTOB Aerpajauun onsa aanbHenwero aHanmsaa.

4.2 HeobxoauMble ycrioBus

CKOpOCTU peakuunii 3N1eKTPOXMMMYECKON Aerpagaumn matepmana 4yBCcTBUTE IbHbI K HE6ONbLIMM NU3Me-
HEHUSAM YC/I0BUIA UCMbITaHWA, K Npnbopam n3mMepeHuii, CoOCcTosIHUIO obpasuya 1 cnocobam ero N3roToB/IEHUSA.
MosTomy nccriefoBaHUA 3N1EKTPOXMMMYECKON Aerpaganmn (pas3pyLueHuns) o6pasLos A0/DKeH NPOBOANTL KBa-
NndnLMpoBaHHbI/ NepcoHan B cneunanbHO 060pyAoBaHHbIX nabopaTtopuax. TexHuyeckoe o6CcnyxmBaHue n
KannbpoBKy annapaTypbl HEO6XOAUMO OCYLLECTB/IATbL BCOOTBETCTBUM C SKCM/lyaTalMOHHOW AOKYMeHTaLUnen,
YTBEPX/AEHHOI B yCTaHOB/IEHHOM NOPSiAKe.

2
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5 PeareHTbl nnoarotoBka o6pasuon

5.1 OnucaHue obpasyoB
CocTtaB maTepuana(oB) O/HKEH ObITb BHECEM B MPOTOKOJI.
5.2 PacTBOp AN UCNbITaHWUi (3/IEKTPOSTNT)

Mpwn BbIGOPE 31eKTponinTa cnegyeT NPUHUMaTbL BO BHUMaHWE YCI0BUS, NPU KOTOPbIX 6YAET NUCNOo/b30-
BaTbCA MegULMHCKOe nsfenve. Bce xuMmnyeckume peareHTbl A40/MKHbI ObITb aHA/IMTUYECKOWN CTENEHN YNCTOThI U
pacTBOpeHbI B BOAE aHA/IMTUYECKOW CTENMEHN YNCTOThI Knacca 2 B cooTBeTcTBUM ¢ ICO 3696.

Mcnonb3yloT criegytolmne 3NeKTponnTbl:

- N30TOHMYeckunin 0.9 %-Hblii pacTBOpP XS10pMaa HaTpus;

- WUCKYCCTBEHHYIO C/THOHY:

- UCKYCCTBEHHYIO Nnnaasmy.

MpumeyvaHne — CocTasbl MCKyCCTBeHHOVI C/IOHbI ¥ MNa3mbl NpUBeAeHbl B npuaoxexHun C.

Mpy HEO6XOAMMOCTU MOXHO UCMOJb30BaTh APYT1e 3/1IEKTPOIUTbI, EC/IN OHU COOTBETCTBYIOT Npeanosna-
raeMoMy NPUMEHEHUIO MEeAMLUHCKOTO U3aenus.

B oTueTe 06 Uccnef0oBaHUsiX BbIGOP 3/1EKTPO/IMTA AO/IKEH 6bITb 060CHOBaH. EC/IM UCMOMb3YHOT HEM30TO-
HUyecknii 0.9 %-Hblii pacTBOP X/10pMAA HATPUS], TO BOTUYETe yKasbiBaloT pH NpYMeHAeMOoro pacTeopa.

5.3 MoproToBka o6pas3yos

5.3.1 O6pasybl 4Na ncnbiTaHni

UyBCTBUTENIBHOCTL METOAOB XMMMUYECKOW gerpajauuy 3aBWCUT OT cocTaBa maTepuasna, 06paboTku
MaTepuasna u okoH4yaTeslbHOl 06paboTkm NoBepxHocTn. OT60p o6pasLia, ero chopma 1 NoAroToBKa NOBEPXHOC-
TV MUMEIOT CyllecTBeHHOe 3HaveHune. ObpasLbl NpeAcTaB/IAT B TOM BUAE, B KOTOPOM OHWU MUCMOJMb3YIOTCA B
roTOBOM MeANLMHCKOM U3Aesnn.

5.3.2 OT60p 06pasuos

B cootBeTcTBUM ¢ NCO 10993-12 ANnA UCNbITaHWi U3aenuii Ha CK/IOHHOCTb K XMMUYECKOW aerpagaumnmn
rOoTOBAT He MeHee ABYX 06pas3LoB. Ec/inm 06HapyXeHbl 3HaunTe IbHble OTK/IOHEHUSA B pe3y/ibTarax nccnenoBa-
HW, BbISCHSAIOT NPUYMHBLI OTK/TIOHEHUI U UCCeA0BaHUIO noAsepratoT 60/bLIee YNCNo 06pasLoB.

Ecnun metannuyeckuii o6pasel, o61agaeT aHN30TPOMHbLIMW CBOCTBaMU, 0O6yC/IOBIEHHLIMW YC/TOBUSAMU
npon3BoOACTBa, B UCC/IeA0BaHNA, CBA3aHHbIE C U3yYeHeM TO/IbKO CBOMCTB NOBEPXHOCTU, AO/MKHbI ObITb BK/HO-
YeHbl 06pa3Lbl, padpe3aHHble B MPOAO/IbHOM M NOMEPEYHOM Harnpas/IeHUSX.

5.3.3 ®opma obpasuyoB

[nsa vcnblTaHWii MCNONb3YHT OAHOTUMNHbIE 06pa3Lbl (MPSIMOYTO/IbHbIE UMW KPYT/ible CTEPXHU, NAACTUHBI
W 06pasLbl C O4HOW CBO6GOAHON NOBEPXHOCTLIO), N3rOTOB/IEHHbIE CNOCO60M, aHa/TOTMYHbIM U3rOTOB/IEHWNIO
MeamumMHCKOro nsgenus. O6pasubl, NnpeacTaBnstolwmne cobor HacTb KOHKPETHOrO MeANLMHCKOro YCTPONCTBA,
MOTYT 6bITb N110601 (hOpMbI 1 /TIO60r0 COCTOAHMS, OAHAKO UCCNEAO0BaHUS AO/MKHbI NPOBOAUTHLCS B TLATENbHO
KOHTPOJINPYEMbIX YC/TIOBUSIX, KOTOPbIe (OUKCUPYIOT B MPOTOKOE.

Mnowanb NOBEPXHOCTU 06pasLia, KOHTAKTMpPYOLWas ¢ 3N1EKTPOIMTOM, IOJKHA GbITh onpesesieHa ¢ Tou-
HOCTbI0 10 10 % 06 eli reomeTpuyeckoi naowaaun, 4715 Toro 4Tobbl 06ecnevnTb 4OCTOBEPHOE N BOCNPOM3BO-
AVMOe onpejesieHne CKOpoCcTu gerpagaumnm.

5.3.4 KauyecTBO NOBEPXHOCTU

Tak KaK Ka4ecTBO NMOBEPXHOCTU MaTepurasa MOXeT B/INATb Ha Er0 3/IEKTPOXMMUYECKME CBOICTBA, Kavec-
TBO NOBEPXHOCTU UCCNeayemMoro o6pasua 1 roToBoro MeguLMHCKOro n3aenust f0/HKHO 6bITb UAEHTUYHO.

COoOTBETCTBYHLLME XapaKTePUCTUKM NMOBEPXHOCTU 06pa3La v U3Lenvs AOKHbI 6bITb NPeACTaBEHbI B
oTyeTe 06 MccnefoBaHUW. [1/719 CpaBHEHUS pe3y/ibTaToB UCTbITaHUI pa3INYHbIX MaTeprasioB KA4eCcTBO NoBep-
XHOCTV 06Pa3L,0B A0/TKHO 6bITb O MHAKOBbIM.

6 DMEeKTPOXUMUYECKME METOAbI UCTIbITaHWI

6.1 O6opypoBaHue

6.1.1 VismepuTenbHble AYeiikn 13 GOPOCUINKATHOIO CTek/a COOTBETCTBYHOLWMX pa3MepoB COr/iacHo
MNCO 3585, TepmocTaTMpoBaHHble, KOHTPO/1b TeMMNepaTypbl C TOUHOCTLIO + 1 eC.
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6.1.2 lMoTeHuwnocCTart camana3oHoOM N3MepeHnsa NnoTeHumana B npegenax+2 Bn3HayeHAMM BbIXO4HOTO
Toka oT 10'9 40 10-1 A

6.1.3 BOMIbTMETP C BbICOKMM BXOAHbLIM conpoTuBneHnem (6onee 1011 Om), C TOUHOCTbIO perncrtpayum
+1 mBBAanana3oHBl 2 B.

6.1.4 AmnepmeTp AnanasoHOM M3mepeHus Toka oT 10 940 10'1A 1 OTHOCUTE/IbHOW NOrPELLHOCTLIO B
npepenax+ 1%.

6.1.5 Pabounii anekTpop (Mccnepyembliii obpaseL).

6.1.6 V3mepuTenbHbIN aNeKTPOA, HanpumMmep naaTuHa (ceTka, NnacTuHKa UM NPoBOJ0Ka) UAn rpadunTo-
Bblli 971€KTpOA n/iowaabo, He MeHee YeM B 10 pa3 npesbiwatoLeli naowaab paboyero asiekTpoaa.

6.1.7 2nekTpopjcpaBHEHUA.

6.1.8 pH-meTp c TOYHOCTbIO U3MepeHua 10,1.

DYHKUNOHA/IbHasA CXeMa 3/1eKTPOXUMMNYECKON N3MepPUTENbHONM Leny npeactaBnieHa B NPUaoKeHUn A.
CxemMaTnyecknii pucyHoK anekKTpoIMTUUHECKOWN SUeiikn NnpuBefeH Ha pucyHke B. 1 npunoxeHus B.

6.2 MoparoTtoBka o6pasLoB

O6pa3zel (pabounii 3NeKTpoa) ycTaHaBNMBalT B BOAOHENPOHULL@EMbIN AepxaTenb 31eKTpoga Takum
ob6pa3omM, 4TOObI TONLKO UCCreayeMas NoBEePXHOCTb KOHTaKTMpoBasa C 3/1eKTPONUTOM. MNpuHUMaloT Mepbl
npefoCTOPOXHOCTHU, AJ/151 TOr0 YUTOObI MeXAy AepxaTesieM a/iekTpoga 1 o6pasLom He 6b110 3a30pa, Tak Kak B
3TOM C/ly4ae BO3MOXHa LeneBas kopposus. MNepes nccnegosBaHnem paboumini anekTpos ounLLatoT B 3TUI0BOM
CNMpTEe CMNOMOLLbIO YIbTpasByka BTeveHne 10— 15 MyH. TuiaTe1bHO NPOMbIBatOT BOAoM kniacca 2 no MCO 3696
1 cpasy Xe nomMeLLarT B USMEPUTESIbHYIO SUEKY.

6.3 YcnoBusi NpoBefeHNA N3MepeHnii

Ayeliky 3ano/IHAIOT PacCTBOPOM (3/1eKTPO/IUTOM). Tak Kak CKOPOCTb 60/IbLUMHCTBA 3/1EKTPOXUMUYECKMX
peakuuii 3aBUCUT OT TeMnepaTtypbl BamnanasoHe ot 10 °C go 50 °C, To n3mepeHns pekoMeHAYT NPOBOAMUTL B
TepMoCTaTMpOBaHHOW A4eiike Npu Temnepatype (37 « 1) °C.

YpoBeHb K/CM0poga B 3/1eKTPOIUTE CHUXAIOT NyTem 6ap60TMpoBaHMsa pacTBopa a3oToOM W/IN aproHOM
6e3 npumeceli kucnopoga co ckopocTbio 100 cM3MUH-1 B TeyeHMe He MmeHee 30 MVH 4,0 Havana U3MepeHuii.
DNEeKTPONUT nepemMellBatoT nytem 6ap60TUPOBAHNA ra3oM WAV MEXaHUYeCKN A1 YCTpaHeHUs rpajneHTa
KOHUeHTpauuii. MNpun nepemelwinBaHnN MNysblpbkaMy rasda Heobxoanmo msberatb UX aaresvn K nccnegyemon
NOBEPXHOCTMW.

Mpun MCNONb30BaHMM MarHUTHbIX Mellasiok He06X0ANMO yUnTbiBaTb BO3MOXHOE UX B3aumogelicTeue ¢
31EKTPOXMMMNYECKOWN AHENKON. JaHHbIN 3hheKT [0MKEH ObITb YUTEH NpY Bangaunum nameputenbHoro obopy-
[oBaHuA (cm. 4.2).

6.4 MoTeHUMOAMHaAMUYECKNE N3MepPeHUs

MoTeHUMan pa3oMKHYTOM Lienu N3mMepsatoT BTeHeHNe He MeHee 2 4 noc/ie NorpyxeHns paboyero anekTpo-
Aa. 3HayeHue 3TOro NoTeHuMasna aBseTCcs HayaslbHOM TOYKOM A1 NOTEHUMOANHAMNYECKMX U3MepeHNiA. CKo-
pOCTb pa3BepTKM NOTeHuMana [o/ikHa cocTaBnAatb 1,0 mB/e-’. B Tex uccnegoBaHusx, rae CKOpPOCTb
M3MeHeHNs NoTeHunana okasbliBaeT He3HauYNTeNbHOE BAUAHWE, BPEMS N3MEPEHUSA MOXHO COKPaTUTb, yBen-
ymBas CKopocTb 3anucu o 10 mB/C 1. KpuByto NOTEHUMaN/NAOTHOCTb TOKa 3an1cbiBaloT 0 MakCUMasibHOIo
noteHuwnana 2000 MB nnn makCMManbHOM NIOTHOCTM TOKa, paBHOM 1.0 MA €M '2 (4TO HaCTynuT paHee), 4,0 A0C-
TUXeHUSA 061acTy TpaHCNaccuBUpoBaHUA (PUCYHOK 1). UTo6bl y6eanTbCSA B BOCNPOU3BOANMOCTU MOSYyYEHHbIX
pe3ynbTaTtoB, NPOBOAAT 3aNNCb B 06paTHOM Hanpas/ieHMW, NO KpanHel Mepe, A0 NOTeHLMana pa3oMKHyTOM
Lenn. 3aTeM BHOBb KPMBYHO MOTEHLNa/MIOTHOCTb TOKa 3anncbiBaloT 4,0 3Ha4YeHuin 2000 mB nam 1,0 MA cm 2.
Ecnu kprBasi He BOCNpOM3BOAUTCSA, TO NOBTOPAIOT umkn oT 540 10 pa3. Ecnunocne 5— 10 yMknoB He byaeT goc-
TUTHYTO BOCMpoOu3BeaeHne KpUBOM NOTEHUMaN/NAOTHOCTb. HEO6XOAMMO UCCef0BaTb BO3MOXHbIE NPUYMHbI,
Takue Kak MpaBu/IbHOCTb MPOBEAEHNSA NCC/Ief0BaHUsA, COCTOSIHME 3/1eKTPOa, 0CO6eHHOCTM CBOICTB MaTtepua-
nawnap. Takxe KpuBY NOTEHUNaA/NIOTHOCTL TOKa NPeACTaB/saoT BiorapuMmnyeckmx koopauHartax (pucy-
HOK 2). ®uKCMpyroT noTeHuuan npo6os Ep, onpefeneHHbIn Ha KpMBOW NOTEHUMan/MNoTHOCTb TOKa Ha
nocsiefiHeM uuksne (PUCYHOK 1).
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BTOMOCTHIOKY, HKACU-L

NMpumeyaHune — 3HayeHne £ponpeAensitoT HANMPOAJO/IKEHNN INHENHON YacTh NPUBOI OKUCTEHUS NPU 3HAYe-
HWUW NIOTHOCTU TOKA, PABHOM HYJI0.

PucyHok 1 — KpuBas 3aBMCMMOCTU MJIOTHOCTM TOKa OT NoTeHUKMana, nokasbipatlas Ha4yasno Toka Koppo3uu npu £ a
nnoteHunan npo6os Ep

6.5 TloTeHuymocTaTuyeckne namepeHus

3TOT MeTof MO3BOJIAET MPOBECTU KAYeCTBEHHOE M KOJIMYEeCTBEHHOE onpeaesieHne pacTBOPEHHbIX B
3/1eKTPO/INTE NPOAYKTOB Aerpagaumm o6pasua.
WccnepytoT o6pasel, Npu NOCTOSIHHOM NOTEHLMane v perucTpupyoT KpMBYHO NAIOTHOCTL TOKa/BPeEMS.

NonpudHTONO MM TOM

PucyHok2 — Kpusasi3aBucuMocTu norapudgma n10THOCTU TOKA OT NOTeHunana, unacTpupylowas notedyman npo6os £p
B TOuke nepern6a KpuBoii
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3HayeHMe NoTeHUmasa Npobos, KOTOpPoe UCMOJIb3YIOT A/1A onpeAesieHns NPoOAYKTOB Aerpagaunm, paBHO
3Ha4YeHuno NoTeHymana npobos naoc 50 MB. B 3aBUCUMOCTM OT M3y4aemMoro maTepuana Bpems nonspusaumm
cocTaBnfeT 1 nunn 5u.

MpoAo/HKUTEeNIbHOCTL NONIApU3aLmn N 06 bEM UCNONb3YEMOT0 3/IEKTPONITa BHOCAT BOTYET A/1A nocneny-
HOLWNX BbIYNCNEHNIA.

7 IMMEPCUOHHBbIN MeToS,

7.1 O6opypoBaHue

7.1.1 W3mepuTesibHble AYelikn (kamepbl, KOHTeHepbl) U3 60POCUINKATHOrO CTeK/1a COOTBETCTBYHOLLNX
pa3mepoB cornacHo CO 3585, TepmocTaTMpoBaHHble, KOHTPO/1b TeMNepaTypbl C TOYHOCTbIO £ 1 °C.

7.1.2 pH-meTp c TO4YHOCTbIO U3MepeHus i 0,1.

7.2 TMoaroTtoBka 06pas3yoB

Mcecnepyemblii o6pasel, nomellaeTcs B OTAENbHYIO U3MEPUTENBLHYIO AYeliky. Pasmep nameputensHoi
AYerkn A0/KeH BObITb TaKUM, YUTOObl 06bEM 3N1eKTponuTa 6bi1 He MeHee 1 M1 Ha 1 CcM2 NOBEepXHOCTN o6pasuan
NOJTHOCTbIO MNOKPbIBas1 ero. YTo6bI NolyyaThb AOCTOBEPHbIE pe3yNbTaTbl, 3/1EKTPONIUT NPUroTaB/IMBaloT Bacen-
TUYECKUX YCNOBUSX.

Mnowaab NOBepxXHOCTN ob6pasua 1 06bEM 3/1eKTPONUTA AOMKHbI ObITh OCTATOYHbLI A4NA NpoBeAeHUs
HeobxoauMbIX aHanIn30B (CM. pasgen 8).

O6palatoT 0co60€e BHMMaHME HaTO, YUTOObI 06paseL, HAr4e He CoNpuUKacasiCsa Co CTEK/IIHHO NOBEpPXHOC-
TbiO, 33 WCK/IKOYEHVWEM MWHUMaSIbHOW NIMHUM WUAN TOYKW, HEOBXOAMMOWN ANSA nogaepXku. MNpu He6onbLOoM
obpasue Tpebyemoe COOTHOLIEHNE Nowadb NOBEPXHOCTU/O6BbeM MOXeT He gocTuratbcsa. B aTom cnyvae
nccnegyemblii o6pasel, COCTaBIAIOT M3ABYX UK 60ee YacTel, NaTU HaCTUHE [O/DKHbI KacaTbCs Apyrapyra.

7.3 TlpoBefeHNE NMMEPCUOHHOIO U3MepPeHNA

N3mepstoT pH asiekTponinTa B M3MepuTesibHOM Avelike € nccnegyemMbiM 06pasLoM 40 Hayana ucnbita-
HWIi. 3aTeM M3MepUTENbLHYIO AYeliKy NI0THO 3aKpbIBaOT A1 NPefOoTBPaLLeHNs UCNapeHns pacTBoOpuUTens 1
MHKYyOupyloT npu Temnepatype (37 + 1) °C B TeueHue (7,0 ¢ 0,1) cyTok. [Mocne okoHYaHUS NHKybaLmn obpasel,
BbIHUMAOT U U3MEepPAIT pH afiekTponuTa.

8 AHa/IN3 NoJIyYeHHbIX pe3ysibTaToB

C MCNOMb30BaHWEM OMNTMYECKOW MUKPOCKONWU WCCMEeAyloT COCTOSIHME MOBEPXHOCTW o6pasua npu
He6Oo/IbLINX yBenuueHusix (6osiee 50x) 1 3anUCbIBaOT B OTUYETE CYLLECTBEHHbIE U3MEHEHUSI KauecTBa NoBep-
XHOCTU. MpU HEO6XOANMOCTN BO3MOXEH 60/1ee AeTaslbHblIli aHasIM3 NOBEPXHOCTU.

Mocne Kaxaoro aKCnepuMeHTa OCyLLECTB/IAOT KAHECTBEHHbI 1 KOJIMYECTBEHHbIN aHan3bl 3/1€KTPOSU-
Ta, WUCMOMb3ys NOAXOAsLIME MO YYBCTBUTE/NIbHOCTM MeToAbl (Hanpumep, He MeHee 1,0 X O 'B npu atom-
HO-a6COpP6LMOHHOM MeToAe WM MacC-CNeKTPOCKONUM). PErucTpupyloT TONbKO Te KOMIMYEeCcTBEHHble
M3MEHEHMs CoCTaBa 3/1eKTPOJINTA, KOTOPbIE BbllLe MUHUMA/ILHOTO YPOBHSA onpeaeneHunsi. ECnm 61onornyecku
onacHble KOMMNOHEHTbI KOJIMYECTBEHHO He ONpeaenalTCs, TO UCNOMb3YOTCS APYre aHaIMTUYeckne MetToabl.
[ONOMHUTENBHO PErMcTPUPYIOT BCE BELLECTBA, OCaXAEHHble HA M3MepUTeNIbHOM 3nekTpoge. Kpome Toro,
cocTaB/isitowMe, onacHble 4715 340POBbs YeI0BEKa, PErMCTPMPYIOT B OTYETe B YCTAHOB/IEHHOM MOpPsigKe.

9 OTYeTOoB MccefoBaHUAX

OTyeT 06 NCcNeAoBaHUAX AO/HKEH COAePXKaTb:
- MNOJIHYIO MAeHTUdUKaL Mo nccnegyemoro obpasya, BkIovas XMMn4eckuii coctas;
- OTHOLIEeHWe naoLlajmn NoBepPXHOCTN paboyero aNeKTpoAa K 06 bemMy 3N1eKTPOSNTE;
- cocTtaB, 06beM 1 pH (c To4HOCTbLIO 10.1) 31eKTPoNTa, TUM 3/1IEKTPOAA CPABHEHUSA /1 3NEKTPOXUMU-
YECKUX NU3MEPEHWIA;
TemnepaTypy 3/1eKTpOnNTa;
- KpuByto(ble) NJIOTHOCTM TOKaYNoTeHuuasa. XenaTesibHO BorapnupmMmmyeckmx kKoopauHarax;
- noTeHUMan pa3oMKHYTOM Lenu;
- noTeHuuan npobos E 1 nNnoTHOCTL TOKa Npu noTeHuMase npobos;
CKOPOCTb pa3BepTKnN (M3MEHEHUA) NOTeHUMana;
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- KpuBYH (bl€) N/IOTHOCTb TOKa/BPeMsi N 06LLee BPEMSA U3MEPEHWIA;

- KpaTKuil aHanm3 KpuBbIX (TMCTepe3nc, Nk UT. 4.);

- OMnMucaHune Kaknx-m6o 3HauYMTeNbHbIX M3MEeHeHWI NOBEPXHOCTN o6pasua n (Mn) aNeKTpPonunTa;

- pe3ynbTaTbl aHa/nM3a MNPOAyKTOB Jerpajauuvn B 3MeKTpoauTe, BK/IOYas CKOPOCTb Aerpajauunu,
MKI/CM2/4 o151 31eKTPOXMMNYECKOro TecTa WUav MKr/cmM2/7 cyT NS UMMEPCUOHHOTO TecTa;

- MeToj XMMUYECKOrO aHaIm3a aNeKTPosnTa;

- TUN 3NeKkTpofa CpaBHEHUS (3HAYeHUS NOTeHUManoB AO/HKHbI ObiTb OTHECEHbI K HOPMa/IbHOMY BOJO-
poAHOMY MoTeHunany);

- dhamunnio, uHULMabl;

- AaTy npoBefeHus uccnefoBaHuns;

- nognucb uccriegoBartens.
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MpunoxeHune A
(cnpaBoyHOe)

PyHKUMOHaNbHaA cxema |/|3mep|/|Teanor‘/'| uenu

DyHKLMOHANbHAA CXeMa U3MEPUTENBHON Lenn npuBefeHa Ha pucyHke A.l.

1— noTeHuuocTaT.2 — amMnepmMeTp; 3 — NPOTUBOINIEKTPOA; 4 — 3/1EKTPOA CpaBHeHUA. 5 — pabounit anexkTpoa;
6 — npu6op ANs M3MepeHus noTeHuuana

PucyHok A.1 — ®yHKLMOHANbHAA CXeMa N3MepPUTEeNbHON Lenu
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MpunoxexHne B
(cnpaBouHoe)

CxemaTuyeckui PUCYHOK 3}'IeKTpO}'II/ITI/I'-IeCKOI7I AYenkun

f — sveiika c NOCTOAHHON TemMnepaTypoii: 2 — 31eKTPONNUT: D — BbINYCKHOE OTBEPCTUE ANSA BOAbl. 4 — BNyCKHOe OTBEpPCTUE ANA rasa
(BxoAHOE): 5 — TepMoOMeTp: 6 — NPOTNA03NeKTpos: 7— pabouunit anekTpos: S— BbIMYCKHOE OTBEPCTUE AN rasa: 9 — 3NeKTpoNnTun-
yeckuii moctuk: >0— 3/1eKTpojJ CpaBHEHUA (HacCbllWeHHbIi KaNnoMenbHbli 3nekTpo). 11 — HacblWeHHbIl pacTBop. 12— kanunnsap:
13— BnyckHoe oTBepcTUE AN1A BOAbl C MOCTOSAHHOW TemnepaTypoii: 14 — cTepXeHb MarHUTHoOW Mewankn. 15 — marHutHas mewanka

PucyHok B-1 — CxemMaTu4yeCcKkuini pucCyHoK 3neKTpoIMTNHECKO saueikn
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Mpunoxenune C
(cnpaBoyHOe)

CocTaBbl UCKYCCTBEHHOW C/IIOHbI M UCKYCCTBEHHO Naa3Mbl Kak 3/1IeKTPOSINTOB
017 91EKTPOXMMUYECKUX UCTbITAHW

C.1 O6uwue noNoXeHns

Bce xumunueckne peareHTbl JOSIKHbI 6bITb @aHANUTUYECKOW CTENEHU YNCTOTHI, pacTBOpeHue A0/KHO NPOBOAUTLCA B

Bojle knacca 2 no CO 3696.
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CnepyeTt npeAnpuUHATL Mepbl MO NpejoTBpaLleHnto o6pasoBaHus ocajka.

C.2 WNckyccTBeHHas cntoHa (cm. (2))

NajHPO~” 0,260 r/n
NaCl ... .. i 0.700 r/n
KSCN 0,330 r/n
kh2po4 .. 0,200 r/n
NaHCO03 1.500 r/n
kci... T 1,200 r/n
C.3 UckyccTBeHHasn nnasma (cMm. (2))

6,800 r/n
CacClj 0,200 r/n
kci T e . M 0.400 r/n
MgSo04 0,100 r/n
NaHCO03 2,200 r/n
Na2HP 04 0,126 r/n
NaH2po4'..';". 0.026 r/n
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MpunoxeHune O
(cnpaBouHoe)

CBefieH1si 0 COOTBETCTBUYN HaLMOHaNbHbIX CTaHAapToB Poccuiickoin defepaumm cCbi/TOYHbIM
MeXAyHapoaHbIM cTaHdapTam

Tab6bnunuya D1

O603Ha4YeHne CCbIIOYHOTO

O603HaueHVe 1 HaMeHOBaHVe COOTBETCTBYIOLLLEr0 HaLMOHA/IbHOTO cTaHaapTa
MeX/yHapoAHOro cTaHaapTa

NCO 3585 FOCT 27460— 87 Tpy6ku, Kanunnspbl 1 nanoyvykm n3 6opocumaumkatHoro crtekna 3,3.
O6une TexHnueckne ycnosus

NCO 3696 FOCT P 52501— 2005 Bopga aAns nabopaTopHOro aHanunsa. TexHuueckue ycnoesus

NCO 8044 FOCT 5272—68 Koppo3ua meTansios. TepMUHbI

NCO 10993-1 FOCT P MCO 10993-1—2009 M3aenna meguumnHckme. OueHka 6uonoruyeckoro gei-
CTBUA MefuUUHCKUX usgenuii. Yacte 1. OueHka u nccnefosaHus

NCO 10993-9 FOCT P NCO 10993-9— 2009 OueHka 6M0N0rM4yeckoro gencTBnua MeguLUHCKUX U3-

fenwuii. Yactb 9. OCHOBHble MPUHLMNbI UAEHTUMUKALUM U KOSTMYECTBEHHOTO onpejene-
HUS NOTEHLMaNbHbIX NPOAYKTOB Aerpajaluu

NCO 10993-12 FOCT P UCO 10993-12—2009 W3genusa wmeauuunHckne. OueHka 6M0N0rnyeckoro
feicTBUA MeANLUHCKMX usgennit. YacTe 12. MpurotoBneHne npo6 1 KOHTPObHbIE 06-
pasubl

NCO 10993-13 FOCT P MCO 10993-13—2009 W3genus meguumHckue. OueHka 6M010rMyeckoro

LefCcTBUS MeMLUHCKUX u3genunit. YacTb 13. aeHTudrKkaums v KonuyecTBeHHoe onpe-
feneHne NPOAYKTOB Aerpajauuny noMMepHbIX MEAULUHCKUX U3aenuii

NCO 10993-14 FOCT P MCO 10993-14—2009 W3penus mMeguuuHckue. OueHka 6MON0rMYeckoro
[eidcTBUA MeAUUUHCKUX ndgenunii. Yactb 14. WaeHTUdnkauns m KonnyecTBeHHoe onpe-
feneHne NpoAykToB Aerpajauun usgennii u3 kepamukm

NCO 10993-16 FOCT P NCO 10993-16—2009 W3genusa meauuyuHckne. OueHka 6M0N0rMYeckoro
AencTBNA MeauLMHCKUX n3genunin. Yacte 16. MogenupoBaHue n nccnefgoBaHne TOKCUKO-
KUHETWKM NPOAYKTOB Aerpagalnmn 1 BbiMbiBaHUS
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