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Beenenuce

CoOatonenve nonoxcHui cranmaproB cepuu I'OCT P MCO 10993 «OlcHKa OMONIOTMYCCKOTO
JNEUCTBUSI MEAUITMHCKUX WU3ACNHiI» MO3BOIUT 00ECIIEUUTh CUCTCMHBbIN MOAXO0NA K MCCACAOBAHUIO GHOJIOTH-
YeCKOIo AeHUCTBUS MeJULIMHCKUX U3ICTUH.

ennio 3TMX cTAaHAAPTOB HC SBJSACTCS GE3YCIIOBHOC 3aKPCIUVICHUC KOHKPCTHBIX MCTOJIOB MCCJICIOBA-
HUA W UCIIBITAHUI 3a TPYNNaMu OJHOPOJHBIX MEAWNHWHCKMX WM3ACAMN B COOTBCTCTBUM C IIPHUHSITOM
Kinaccuduxkanueir Mo BUAY M IJIUTCIbHOCTH KOHTAKTa C OPraHU3MoM 4YcioBcka. [lo3ToMy niaHupoBaHUe
U MPOBeIEcHUE UCCIEAOBAHUI W UCTILITAHUM JIOJDKHBI OCYLICCTBISIT CIICLIMATMCTDI, UMCIOLLWE CIICLUAATb-
HYIO MOJATOTOBKY M OINBIT B 00JACTH CAHUTAPHO-XUMUYECKOM, TOKCUKOJOTO-TMTHCHUYCCKONH M GUOJIOTH-
YeCKOW OIIEHKUA MEIULIMHCKUX WU3ICTUI.

CraHgapTel 3TOI CCPUM SIBISIIOTCS PYKOBOASIIIIUMYU JTOKYMCHTAMU U1s1 MPOTHO3UMPOBaHUsI OMOJIOTH-
YeCKOro AeWCTBUS MCIMLMHCKHX M3IeNMid Ha CTagud BBIOOpa MAaTCpHaoB, MPCAHA3HAYCHHBLIX UIT MX
HM3TOTOBJIEHUS, a TAKXKC /151 UCCICAOBAHUM TOTOBBIX 00pa3IoB.

B cepuio TOCT P MCO 10993, umerolyio IpyImmoBOif 3arooBok «M3aenusa mcanuuHckue. OneHka
OUOJIOTUYECKOTO ACHCTBUSI MCIMLIMHCKUX U3JETHii», BXOAST CICAVIOLLINC YACTHU:

- yacTth 1 — OLICHKA U UCCIICIOBAHMUS;

- yacth 3 — WccncnoBaHuMe TCHOTOKCHMYHOCTH, KAHIEPOrcHHOCTH M TOKCHYCCKOro ICHCTBUS Ha
PENPOAYKTUBHYIO (PYHKLHUIO;

- yacTh 4 — MccncaoBaHue u3jeanii, B3aMMOAEHCTBYIOIINX C KPOBbIO;
yacTb 5 — UcciicnoBaHHe Ha NUTOTOKCUYHOCTH: METOJHBI in Vitro;
yacTb 6 — UcciaenoBaHue MCCTHOTO JIEMCTBUS MOCTE UMIUTAHTALIMM,
yacTh 7 — OCTATOYHOC CoIepKaHUe STHJIEHA OKCHIA ITOC/C CTCPUIN3ALINU;
yacTh 9 — OCHOBHBIC MPUHIMITEI MACHTU(MUKATUY U KOJIUYCCTBCHHOTO OTNPCACICHUS MOTCHIMANE-
HbBIX ITPOLYKTOB JECTPYKIIUU;

- yacth 10 — HccnemoBaHue pasjapaxaloiero ¥ CCHCUOMITU3UPYIOLICTO ACHCTBUS;

- yacth 11 — Uccrmenosanye obIIETOKCUYECKOTO IEHCTBUS

- yacTh 12 — IlpurorosncHue npobd U cTaHAAPTHBIE OGPa3LbI;

- yacTh 13 — UaeHTuduxanus ¥ KOITUdecTBEeHHOE OIpeAeSICHUC MPOAYKTOB ACCTPYKLHU MOIUMEp-
HBIX MEIULUHCKUX U3IEIUIA;

- yacTh 16 — MoneaupoBaHue U UCCIIeA0BAaHUE TOKCUKOKMHETUKU MPOAYKTOB JECTPYKIIMU U BHIMbI-
BaHMUSL.

OOBEKTOM CTaHAAPTU3ALUY HACTOSIILIETO CTAHAAPTa SIBASIIOTCS METOABI WIEHTU(UKAIIUY U KOJHUYC-
CTBEHHOTO OIIpEAC/ICHUS ITPOIYKTOB ASCTPYKIIMY METAMI0B U CILIABOB, KOTOPast BO3HMKAET B pe3y/bTaTce
3JICKTPOXUMUYCCKOTO Pa3IoXeHUs IMTPYU B3auMOACHCTBUY MCAMLIMHCKOTO U3AEUS ITPU KOHTAKTe ¢ OUOJI0-
IMUCCKUMU CPEelaMy OpraHu3Ma.

B Takux GMOOrMYeCcKUX cpelax pasHble [MPOLYKTHI pasiloXeHUs MOTYT B3aUMOIECTBOBATh C OMOIO-
FMUCCKOM CUCTEMOM pa3mUuHBIMU NyTaMu. [TosToMy MaeHTUGUKAIMS U KOIMMYECTBEHHAs] OIEHKA 3THUX
TIPOAYKTOB PA3TOXEHUS SIBISIOTCS BAKHBIM IIArOM IUISI OLIEHKKY OMOJIOTHYECKOTO JICHCTBUS MEIUITMHCKHUX
U3ACTUH.

JaHHpIe, IoTyYyaeMble B pe3y/IbTaTe UACHTUDUKAIUY U KOJTUYECTBEHHOTO ONpeieIeHUS XUMUYCCKOTO
COCTaBa MPOAYKTOB JECTPYKIIMU, CIYKAT OCHOBOI JIIsT OLICHKM pUCKa W, MPU HEOOXOAUMOCTH, GUOJOrU-
yecKoyl 0e30MMacHOCTY MEOUIIMHCKUX U3IETUN U3 METANIOB U cruraBoB B coorsBercTBuu ¢ [OCT P NCO
10993.1—99.

JoryckaeTcst MpUMeHeHuUe IPYTUX METO/I0B, 00eCITeYBAIOIIMX UAEHTU(MUKAIIMIO U KOTMYECTBCHHOC
orrpeAeIeHyE MPOAYKTOB JECTPYKIUY METAJIOB U CIIJIABOB B COOTBETCTBHUM C TPeOOBAHUSAMHU MeXIYHAPOI-
HbIX CTAHIAPTOB.
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TOCYJAAPCTBEHHBIMN CTAHJIAPT POCCUMCKON ®EJAEPALINN

W3nenna meauuuacKue
OLIEHKA BOJIOT'MYECKOI'O JEVCTBUA MEIULIMHCKNUX U3JAEJINN

Yacrtp 15
Nnenrudukanys 1 KOTHYECTBEHHOE ONpejie/ieHne MPOIYKTOB JECTPYKIMM METALIOB M CILIABOB

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

Jara sBegenns 2003—01—01

1 ObaacTs npuMeHeHns

Hacrosmmii cranmapT pacrpocTpaHSeTCs Ha WCCIIEAOBAaHUE JCCTPYKLMHU MCTA/VIOB W CIUIABOB,
KOTOpasT BOBHUKACT B Pe3Y/IbTATC JCKTPOXUMHYECCKOTO Pa3TOXCHUS TPY B3aWMOACHCTBUY MEIUITUHCKOTO
HU3Oenust ¢ OMOJTOrMYeCcKOi cpeaoil OpraHu3Ma, U YCTAaHABIWBAET METONBI MACHTH(MUKALUY U KOJIMYEeCTBEH-
HOTO OfpeaeaeHUs MPOAYKTOB ACCTPYKITHH.

CTaHaapT He pacITpOCTPaHSCTCS Ha METOIBI UCCIIEIOBAHUS JIECTPYKIIUHM META/IIOB U CTIJIABOB, KOTOpast
BBI3BAHA MEXAHUYCCKUM HAaMpsKCHUWEM, Ha METONBI WAeHTU(UKANUU CIeJOBBIX 3JCMCHTOB (<10 ppm),
coliepXKalMXxcss B CrelM(MUUCCKUX METAUTAX WM CIUIABaX, a TAKXKE Ha OLICHKY OMOJ0rMYCCKOro ACHCTBUS
MPOOYKTOB AECTPYKLUHU, KOTOpYIo ITpoBonAaT B cootBercTBuM ¢ TOCT P MCO 10993.1.

TpeOboBaHMS HACTOSILLCTO CTaHAAPTA SIBIIIOTCS PECKOMEHIYEMBIMM.

2 HopmaTuBHble CCbUIKH

B nacrosiemM ctanaapTe MCMOAb30BaHbl CChIJIKM Ha CJICAYIOLINUC CTAHIAPTHI:

I'OCT P UCO 10993.1—99 HM3acnug McamurHckue. OLcHKA 0HMOJOTHYCCKOro ACHCTBUS MeAUIIMH-
ckux uzneauit, Yacre 1. OneHka ¥ UCCIICAOBAaHUS

I'OCT P UCO 10993.9—99 WUzpenust McaMuuMHckue. OLCHKA OUOJOTHYCCKOTO ACHCTBUS MEIUITMH-
ckux wuzneauit., Yacte 9. OCHOBHBIC MPUHUUIIL WACHTU(MUKALMU M KOJUUYCCTBCHHOTO OIpeleIeHUs
MOTCHIMAIBHBIX ITPOAYKTOB JCCTPYKLIUU

I'OCT P MCO 10993.12—99 Usznenus MeaunuHckue, OrneHKa OHOIOrMYECKOro ACHCTBUST MEAWLIMH-
ckux uznenuit. Yactp 12. [TpurotosieHre mpod M cTaHIApTHHIE 00pa3lbl

MCO 3585—95* Crexito 6opocunukarHoe. 3.3. CpoifcTBa

NCO 3696—87* Bona m1s mpoBeaeHus aHamusa B abopaTopusax. TexHUYecKue YCI0OBUST U METObI
MCTIBITAHU U

MCO 8044—99* Koppo3uss METAIOB U CILIABOB. TepMUHBI U OITpeacICHUS

3 Onpenenenns

B Hacrosiuem crangapte mpuMeHsiioT TepMuHbl o 'OCT P MCO 10993.1, TOCT P MCO 10993.9,
[OCT P MCO 10993.12, UCO 8044, a TakKe CICAYIONINE TEPMUHEI C COOTBCTCTBYIOIINMU OITPEACTCHUSIMMU:

3.1 cnnaB: Matepuas, COCTOSIIUMM M3 METATMYECKOro 3JIeMEHTa ¢ OJHON MM Oosee JHobGaBKaMu
IPYTUX MCTANTMYCCKUX U (MITU) HEMETATTUYECKUX 3JICMCHTOB.

3.2 mpomyKrhi aecTpyKuuu: [1poayKTel, KOTOpbIE ITOTYYAIOTCS MIPU SIICKTPOXUMUICCKOM pacrane Uiy
Pa3IoXKCHUM MaTepuaa.

3.3 morpaHWYHbIA MOTeHNOMA] accuBHOi o6nactu E, (pricyHox 1): [loTeHuyan Hayata TOKa KOPPO3UH.

3.4 aaekrpoaut: PacTBop, coaepxaiiuvit KHOHEI, CITOCOOHbIC MPOBOAUTh MSKTPUUYCCKHUIT TOK.

* MesxayHapontbie cranaaptel — B0 BHUUKMW Tloccrannapra Poccuu.

Uznanne odpnnuaibHoe
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3.5 morenuman npobos E,: Kpuruiyeckuil MOTEHIMAT, BBILIC KOTOPOTO NMPOUCXOANT TPAHCIIACCHBHAS
KOppo3us.

3.6 paBHOBeCHDIIT MOTEHIMAN: DIIEKTPOIHEBIA MTOTEHIIUAN, MPU KOTOPOM COOTBETCTBYIOLLUC 3JEKTPOI-
HBIE PeaKkiiuy TePMOJNHAMUYECKU PABHOBECHBI.

3.7 nmorennMai pasoMkHyTo# memu: [ToTeHNWAaT 3/1eKTpoaa, U3MCPEHHEIN ITO OTHOLLCHHIO K 3JICKTPOAY
CPAaBHEHUS WU APYTrOMY 3JIEKTPOAY, KOT/Ia OTCYTCTBYET TOK.

4 BpiOop MeTOI0B MCCJIEAOBAHMS NMPOIECCA PA3IOKEHHS

4.1 OO61mue nojoxeHus

dns unentudukaliuy M KOJTUYECTBEHHON OIICHKM MPOAYKTOB JIECTPYKIIUM METAIOB U CIUIABOB B
MEAUIMHCKUX U3AC/USX TPUMEHSIOT TPU 3TeKTPOXUMUUYECKUX METOJIa: METOJ ITOTeHIMANa Pa3OMKHYTON
HETY, MOTeHIUOANHAMUYECKUI U ITOTEHITUOCTATUYECKUIT METOIBI.

Meton moTeHNMaNa Pa3OMKHYTOM 1EMU WCIIONB3YIOT JUIST Pa3iioXeHUsl Marepuaia B YCJIOBUSIX
HYJIEBOTO HAKJIOHA KPUBOI MOTEHIIUAJ/TUTOTHOCTH TOKA. [ToTeHIMoAMHaMUIecKuif MeTo — TSl U3YUYCHMUST
OBILICTO 3MCKTPOXUMUUCCKOTO MOBEIEHUST UCCIEAYEMOr0 MaTepuaia U JUIST HAaXOXJIEHUsl OINpPeAcCHHBIX
crieunuueckux touex (£, v E)) Ha KpUBOY IOTCHIUANI/TUIIOTHOCTE ToKa. [ToTeHnoctaTHycckuii MeTon
MPUMEHSIIOT JUTSI aKTUBHOTO Pa3loXeHUsT UCCIelyeMOT0 MaTepyaia ITpy ONpe/ieJIeHHOM MOTCHLMAIC AsT
MTOJTYUCHUST MTPOAYKTOB PA3IOXEHUS TSI AAJIbHEHIIIEr0 aHaIU3a.

4.2 Heobxomumbie YCIOBHS

CxopocTy peakiuii 3JeKTPOXUMHYECKOTO PA3TOKEHUST 3aBUCIT OT KONeOAHWN KITMMaTUUCCKMX
YCIIOBUII BO BpeMsl MPOBECACHUSI UCCIIECAOBAHUIU, OT amraparypbl, COCTOSTHUSI OOpa3lloB U METOHOB WX
rnoarotopky. [1osToMy MccienoBaHUs CCAyeT MPOBOAUTE B CIIENIMATEHO OOOPYAOBAHHBIX JIAOOPATOPUSIX
KBATU(PUIIMPOBAHHBIM TIepcoHATIOM. TexHuueckoe o0CITy XUBaHHE U KATMOPOBKY aIlmapaTypbl HEOOX0AMO
MIPOBOAUTL B COOTBETCTBUU C 3KCIUIYaTallAOHHOM JOKYyMEHTalue#, yTBEpXIEHHON B YCTaHOBIEHHOM
MOPsIIIKE.

5 Metoapl Uccaea0BaAHAMI

5.1 Hccienyembie MaTEPHATIBI

CocraB MaTepuana(oB) JOMXKCH OBITH BHECCH B MPOTOKOII.

5.2 OOopynoBanue AJis1 peajH3allii MET0Aa IeKTPOXHMHUECKOTo Pa3jiokKeHus!

Ayeitku u3 6opocunmukatHoro ctekiia mo MCO 3585, ocHaLCHHBIC BOASIHBIM TCPMOCTATOM, CMOCO0-
HBIM ITOAAEPKUBAThL TeMIIepaTypy oT mmoc 1 go munyc 1 °C.

3anuceIBaOIIMi TOTEHUMOCTAT OUAITAa30HOM W3MCPCHHUSI MOTCHUMANa B mpeacnax 2 B v Tokom
auamnaszonom ot 10~ 1o 1071 A.

[Mpu6op w1 u3MepeHHs MOTEHIHANA C BBICOKMM BXOIHBIM conpoTuBiacHueM (>10''Q), cnoco6nsrit
C JOTIYCTUMbBIM OTKJIOHCHUEM PEerMCTpUPOBATh U3MCHCHMC MOTCHUMaNa B | MB B ananasoHc +2 B.

AMIiepMeTp AManazoHoM u3MepeHust Toka ot 1077 10 10~! A ¥ OTHOCHTCIBLHOM MOrPElIHOCTRIO B
npenenax =1 %.

Pabounit snexrpon (MccrnenyemMslit o6pasen).

M3MmepuTeabHbIi 571€KTPOJ, TAKOW Kak IUIaTMHA (CCTKA, MUIACTUHKA WM MPOBOJIOKA), Wi rpaduTo-
BBII 3JICKTPOA TJIOLIANLIO, HEe MeHee YeM B 10 pa3 mpcBbIlUAIOLICH MIoLaAb paboycro 3JIeKTpoa.

DJIEKTPOI CPaBHECHUSL.

pH-MeTp uyBcTBUTEIBHOCTBIO +0,1.

DyHKIMOHATIBHAST CXeMa U3MEPUTETHHON 11EeTTU TIPCACTAaBIeHa B MPUIOXKCHUU A.

CxeMaTUYCCKUI PUCYHOK NEKTPOTUTHYECCKON STUCHKU TIPEe/ICTABICH B NMPWIOXKCHUM b.

5.3 DnekrTpoauTsi

MCHOHb3y!OT CHIEAYIOIINUE STICKTPOJIUTDI:

- 0,9 %-Hblil pacTBOp XJIOpUJIA HATPUS,

- UCKYCCTBEHHAS CIIIOHA;

- UCKYCCTBEHHAs IUIa3Ma.

I[Tpuwmevyan ue— CocTaB UCKYCCTBEHHOM CIIOHBI U TIJIa3Mbl MIPUBEAEH B MPUIOXeHUHU B.

HpI/I HE0OXOIMMOCTH MOXHO MCITOJTE30BaTh JAPYIrve 3JICKTPOJIUTDI, CCJIM OHU COOTBETCTBYIOT MPCANO-~
JJara€MoMy MCITOJIb30BAaHUIO MCAUITUHCKOTO U3JICITUA.
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Ecnu ucnonb3yor coneBoit pactBop He 0,9 %-Hblil, To B oT4ycTe yKasbiBaioT pH npumcHscMoro
pacTBopa.

B oTycTe 00 McClIcHIOBaHUSX BBIOOP JIEKTPOJUTA JOMKCH ObITh OOOCHOBAH.

5.4 Orbop H NOATOTOBKA HCCIEyeMbIX 00pa3oB

5.4.1 OO6u1IMCc NOAOXEHUS

YyBCTBUTCIBHOCTb METOAA 3JIEKTPOXUMUYECKOro pa3jioXXeHHsl 3aBUCUT OT cOCTaBa MaTcpuana, odpa-
06OTKHM MaTcpuaia M OKOHYaTeNIbHOM 00paboTku moBepxHocTu. OTOOop 0obpasinia, ero popMa M MoAroToBKa
MOBCPXHOCTH MMCIOT CyHIeCTBeHHoe 3HaueHWe. OOpaslbl ITPEeACTABJSIIOT B TOM BHJE, B KOTOPOM OHMU
WUCMOJb3YIOTCS B MCAMLIMHCKOM W3IEITAU.

5.4.1.1 Ot6op obpa3iioB

B coorBetctBuM ¢ MCO 10993-12 ans npoBeieHUS UCCIEAOBAHUM METOJIOM 3JICKTPOXUMUYECKOTO
pa3oXKCHMS FOTOBSIT HC MeHee ABYX obpa3noB. Eciiv o6HapyXeHbl 3HAYUTETBHBIC OTKJIOHCHHUS B PC3YJb-
TaTaX MCCJICAOBAHUWIM, BBISICHSIOT TPUYMHBI OTKJIOHCHWH WM HCCIEAOBAHUIO ITOABEPralOT YBCIMUCHHOE
KOJIMYCCTBO 0OPA3LIOB.

Eciu McTananycckuii obpaser; o06agaeT aHU30TPOITHBIMY CBOMCTBAMM, OOYCIOBICHHBIMU YCIIOBUSI-
MU NPOU3BONCTBA, B UCC/ICAOBAHUS, CBI3aHHBIC C U3YYEHUEM TOJBKO CBOMCTE ITOBEPXHOCTU, NOJKHbI ObITH
BKJIIOUCHBI 00pa3libl, pa3pe3aHHbIe B MPOAOIBHOM U MOMEPEYHOM HAIpPaBICHUSIX.

5.4.1.2 ®dopma obpa3noB

IIpUMcHsICMBIC B MCCIICAOBAHUSIX METOIOM 3JICKTPOXMMMUYECKOTO pa3ToXeHUsT oOpaslibl (MpsiMo-
VIOJIbHBIC WJIM KPYTJIbIC CTEPXKHU, TUTACTUHHI WJTM OIHA CBOOOIHAS MTOBEPXHOCTH) M3TOTOBJISIIOT CITIOCOOOM,
AHAJTOTUYHBIM M3TOTOBJICHUIO MEAWIIMHCKOTO uzaenusi. O6pa3iibl, MpeICcTaBIAIONIUMC COO0N YacTb pcasib-
HOTO MEAWUIMHCKOIrO YCTPOMCTBA, MOTYT OBITH JTI000U (DOPMBI U TIOOOTO COCTOSTHUS, OIHAKO UCCIICIOBAHUS
JOIKHBI ITPOBOJUTLCS B THIATEIBHO KOHTPOJIUPYEMBIX YCIIOBUSIX, KOTOPhIE (PUKCHUPYIOT B MPOTOKOJIC.

[Tnomank MOBCPXHOCTH oOpasiia, ITOABEPTaIONIErocs BO3NCHCTBUIO 3JIEKTPOAWTA, OOMXKHA OBITH
omnpeaeneHa ¢ TOYHOCTbIO A0 1 % oOueil reoMeTpUYecKO# IUTOIAAM UISI TOTO, YTOObI OOCCIICUMTH
JOCTOBEPHOE U BOCITPOM3BOAUMOE OTIpefesIeHHe CKOPOCTH Pa3TOXCHUS.

5.4.1.3 CocTostHUE MOBEPXHOCTH

Taxk KaK cOCTOSTHME [TOBEPXHOCTH MAaTepUAIa MOXET BIMSITh HA €T0 SJIEKTPOXUMUUYCCKOC Pa3JIoKCHUE,
COCTOSTHUE ITOBEPXHOCTU HCCIIEAYEMBIX OOpa3IloB JIOJKHO OBITh MIEHTUYHO COCTOSIHUIO MOBCPXHOCTU B
MEIULIMHCKUX U3NETUAX U JTOKHO OBITh OITUCAHO B OTUETE 00 MccaenoBanudX. [l cpaBHCHUS Pe3y/1bTaTOB
HUCCICNOBAHUN PA3IMUHBIX MAaTEPUAIOB COCTOSIHUC MOBCPXHOCTU MPOO AOKHO OBITH OJIMHAKOBBIM.

5.4.1.4 Tlonroroska 06pasIioB

OO0Opa3zell ycTaHABIMBAIOT B BOAOHCTIPOHMLACMOM ACpXKATeJiC 3JIEKTpoia TaKuM 00pa3oM, 4TOObI
TOJBKO HcclieayeMasl TTOBEPXHOCTh KOHTAKTUPOBAAa C 3JICKTPOAMTOM (ITONyYaloT pabouuii 3J1eKTpon).
[TprHKUMAIOT MEpPBI TTPCIOCTOPOXKHOCTH A TOTO, YTOOBI MCXKAY AcpXarelleM 3JIEKTpoJa U o0pasiioM He
OBITO IeIM, TaK KaK B 3TOM CJlydyae BO3MOXHa luciicBasg Kopposus. [lepen uccienosanueM paGouuii
37IeKTPON OYMIIAIOT B STUIIOBOM CITUPTC C MOMOLUbIO YAbTpa3Byka B TeyeHue 10—15 MuH, TiiarenbHO
MPOMBIBaIOT Boao# kiacca 2 mo MCO 3696 U HCMCIUICHHO TTOMENIAIOT B SIMEUKY JUTS UCCIIe/IOBAaHUMN.

5.4.2 TlpoBeneHue U3MCpeHUI

SAyeiiky 3aMMOMHSIOT UCCIIEAYEMBIM PACTBOPOM U, €CITH 3JICKTPOXUMUYECKOE pa3IoXeHUE 3aBUCUT OT
TeMriepaTypsl B nuanaszone 10—50 °C, stuciiky ¢ paCTBOPOM BBIIEPXKMBAIOT IMPU MOCTOSTHHOM TeMIiepaType
(37£1) °C.

YpoBeHb KUCIOPOJA B 3JIEKTPOIMTC CHMXKAIOT TyTeM 06apOOTHpOBaHUS a30TOM WIIM aproHOM,
OYMILEHHBIM OT KUCJIOPOAa, O CKOpocTbio =100 cM>MuH ! B TeueHue He meHee 30 MUH J0 Hauyana
nponecca. PacTBop rnepeMelIMBaioT ITyTeM 0apOOTHUPOBAHUS ra3oM WIM MeXaHWYeCKM, YTOOBI M30eXaTb
JJOKATBHOTO M3MEHEHMsI KOHIeHTpanuii. Ilpy nepeMeniMBaHUM ITyTeM IIPOITYCKAaHUS raza ITPUHUMAIOT
MepBI MPEIOCTOPOXKHOCTH, JJIST TOro YToObl MY3bIPHKY Ta3a He aAre3MpoBaIMCh Ha MCCIeOyeMOU ITOBCpX-
HOCTH.

5.4.2.1 MeTon nmoteHnWada pa3OMKHYTOU LICTIH

Kaxnprit obpasel; moMemamT B OTA/IbHbIN CTEKIITHHBIM KOHTelfHep. PasMep cTekIsTHHOTO KOHTCIi-
Hepa BBIOHUPAIOT TAKMM 00pa3oM, YTOOKI 3JICKTPOJUT MOJTHOCTHIO TTOKPHIBATT 00pasen. O0BeM 3JIeKTPOIUTA
BBLIGMPAIOT M3 pacucTa He MeHee | M Ha | cM? moBepxHoOCTH 00pasia. O6paInaoT 0coboe BHUMAHUC Ha
TO, YTOOBI 00pa3Ccl HUTAE HE COMPUKACAIICS CO CTEKISTHHON IMMOBEPXHOCTHIO, 32 UCKIMOYCHUEM MUHUMAJIb-
HO TMHWUU UJIM TOYKH, HEOOXOOUMOI [Tt oancpXku. I1pu HeGobIIoM 06pas3iie TpedyeMoe COOTHOILICHHC
M101LAab MOBECPXHOCTH/00BbEM MOXET He nocTUratbest. [Toaromy, ecimu uccenyeMblit oopasell TOJKeH ObITh
COCTAaBJICH M3 ABYX WM GoJiee YyacTeil, 3TH YacTH He IOJDKHBI KacaTees pyr npyra. pH pacteopa usmepsiior
B HayasiC MCCJCAOBAHUA.
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Sluciika a9 MCCICAOBAHUI TOJIKHA OBITh MJIOTHO 3aKPBITa, YTOODI MPCAOTBPATUTb UcTIapcHUC. Huciiky
C HMccacayeMbIM o0Opa3uoM BheUIepxXUBalOoT npu Temnepatype (37+1) °C B teucHue (7,0£0,1) cyr. 3atem
00pa3ubl BIHUMAIOT U U3MepstioT pH ocTaBmierocsi pactropa.

5.4.2.2 TloTCHUMOAMHAMUYECKUM METO/L

[ToTcHUMAN Pa3OMKHYTOI IleMW U3MEPSIOT B TEUEHUE He MeHee 2 4 ITOCJC MOTPYyKCHUS paboucro
3IcKTpoaa. JaHHbIi NMOTCHIMAN OYAET SIBISTHCS HadaJdbHBIM ITOTEHIMAIOM ITPY NMOTCHUUOAWHAMUUYCCKUX
n3MepeHusax. CKopocThb 3aIlmMcH TTOTeHIMana JomkHa coctaBisath 1,0 MmB/c. B Tex uccincooBaHusx, rac
CKOPOCTb 3alMMCH OKA3bIBAET HE3HAUUTEILHOE BITUSTHUE, BPeMST U3MEPEHUST MOXHO COKPATUTb, YBCIUUKMBAs
ckopocTb 3anucu a0 10 mB/c. KpuByl0o MOTeHIMAI/TUIOTHOCTh TOKA 3aMMCBIBAIOT 10 MAaKCUMAJbHOTO
notcHurana 2000 MB uIM MakcUManbHO# TUIOTHOCTM TOKa, paBHOM 1,0 MA-cM 2, Uit TOro, YTOOBI
yOCAUTBLCS, UTO JOCTUTHYTA 00IaCTh TpaHcTacCUBUPpOBaHUS (pucyHOK 1). UToOwI yGeauThes B CTaOUIbHOC-
TU Ha4yaJbHOTO MOTCHLIMANA, IPOBOAST 3aITMCh B OOpAaTHOM HaITpaBJIeHWU, ITO KpaifHeil Mepe, 10 MOTCH-
LMana pasoMKHYTO#l Lenu. M3aMepeHus cieiyeT MOBTOPUTH BHOBB 10 2000 MB wmm 1,0 MA-cMm—2. Ecnu
KpHBasi HC BOCIIPOU3BOAUTCS, ITOBTOPSTIOT MUKIT oT 5 1o 10 pas. ITocae 5—10 nuximop Kpupasi MOTCHLM-
aJ1/TUIOTHOCTb TOKa JIOJKHA BOCITPOM3BOAUTECS. Takke BeayT 3amuch JorapuMUYECKOil KpUBON MIOT-
HOCTb TOKa/moTcHUMan (pUCYHOK 2). PUKCUPYIOT MOTCHLMAA Pa3IOXKEHUsI, OIpeleJICHHBIA HAa OCHOBC
pPe3y/bTaTOB MOCJACAHCTO IUKIA (PUCYHOK 1).

9

MnoTHOCTbL TOKA, MA-cm2

0- PP (— -

-2 l I T I 1 >
-400 0 400 800 £, Ep’l 200 1600 2000

MoTeHuwan E, mB

[ITpumevanue— Ep OTIPENEeTISAIOT HA TIPOIOIKEHUU TUHEMHON YacTH KPUBOH OKUCICHUS MPU 3HAYEHUU
TJIOTHOCTH TOKA, PABHOM HYIIO.

Pucynox 1 — KpuBasi 3aBUCHMOCTH TIJIOTHOCTH TOKA OT MOTEHIIMANA, TOKA3bIBAIONIAsl HAYAIO0 TOKA
Kopposun npu £, 1 noteHuuan npobos Ep

5.4.2.3 TloTeHIMOCTATUYCCKUI METO/,

OTOT METOJ MO3BOJISICT MMPOBECTU KAYSCTBCHHOC M KOJTUYECTBEHHOE OIpEle/IcHUEe MPOAYKTOB pa3yio-
XEHMS, HaxXoAsIuxcsl B pactBope. [1pu 3ToM MeTone HOBBIN MCCeAyeMblil obpasel] BHUICPXKUBAIOT ITPU
TTOCTOSIHHOM ITOTCHIIMAJIE BCC BPEMS M3MCPCHUUN M PETUCTPUPYIOT MOTEPIO MACCHI M KPUBYIO ITJTOTHOCTD
TOKa/BpeMmsl.

[ToTeHuuan, KOTOPHII UCTIONB3YIOT JIST OTIPEASICHUS ITPOAYKTOB Pa3TOXEeHUsI, SIBIsIeTCs ITOTeHIMa-
JIOM Ipo6ost (Ep = +50 mB). B 3aBucuMocTH OT U3y4aeMOI0o MaTepuana poAoKUTEIbHOCTD MOISIPU3ALIUY
cocTtapmsieT | unm 5 y.

[1ponoIKUTEIBHOCTD MOJSIPU3ALUY BHOCST B OTYET.
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Pucynok 2 — KpuBas 3aBUCcUMOCTH Jorapudma MIOTHOCTH TOKA OT MOTEHHMAIA, WLTIOCTPUPYIOLLIAsT
MOTEHLMAN TPobosT B TOUKE reperuba KpuBoi

5.4.2.4 AHanu3 pacTBOPOB, ITOJYYEHHBIX ITPU UCCICHOBAHUAX

[Tocne Kaxi0ro 3KCIepyuMeHTa OCYIIECTRIISIOT Ka4eCTBEHHBIM U KOJIMUECTBEHHBIN aHAIU3bl PACTBO-
POB, UCTIONb3YS TOAXOASIIHUE ITO YYBCTBUTEIBHOCTU METOBI (HampuMep He MeHee | ppm npu aTOMHO-a0-
COPOITMOHHOM METOJIC UJIK MACC-CITIEKTPOCKOTIMHI). PerucTpupyioT TOJIBKO T€ COCTABISIIOLINUC HCCICIYCMOTO
pacTBopa, COAepPXKAHUE KOTOPBIX BBIIIC YPOBHsI ONpeiaciieHus1. PerucTpupyioT Bce BENICCTBA, OCAXKACHHbBIC
Ha U3MCPUTEITBHOM 3TekTpoie. Kpome Toro, cocTapsiolnye, onmacHbie Ui 3A0POBbS UCJIOBCKA, PCTUCTPU-
PYIOT B OTUETEC B YCTAHOBJICHHOM ITOPSIAKE.

5.4.3 Otyer 06 UcCeIOBAHUSIX

OryeT 00 nccneoBaHUAX AOKEH CoAepXKaTh:

- TTOTHYIO MACHTUUKAIIMIO UCCIeAyeMOTo o0pasiia, BKIHOYass XUMUUCCKMI COCTaB;
OTHOLLICHUE TUTOIIAAN TTOBEPXHOCTH pabouero 3/eKTpola K 00beMy 3JICKTPOJINTA;
coctaB, 00beM U pH £0,1 anexTponura;
TEeMITCPATYPY JTCKTPOJINTA;

- KPUBYIO (bIe) INIOTHOCTD TOKA/ITOTCHITMAIT, JKeJIaTeTbHO KPUBYIO JorapudM NI0THOCTH TOKa/TIOTEH-
LA O CPABHEHUS;
ITOTCHIIMAT PA30MKHYTON LCIIH;
MMOTeHIIMAN TPodos ¥ MITOTHOCTh TOKA IIPU MTOTCHIIHATC MPo0bos;
MOTCHIIMAN PA3JIOKCHUS U MIOTHOCTh TOKA NMPU MOTCHIHMATE Pa3ToXeHUs;
CKOPOCTb pa3BepTKM MOTCHIMANA;
KPUBYIO (ble) IUTOTHOCTh TOKA/BPEMST M OOLICE BPEMST U3MEPECHUIH;
KpaTKUi aHaau3 KPUBO# (rUcTepe3uc, MUKW U T. 1.);
oIucaHue KakuxX-Tu0o 3HaYUTCIbHBIX U3MCHCHUIT TTOBEPXHOCTH 00pasna u (UIu) 3JeKTPOIUTa;
pe3yapTaThl aHalIU3a 3JCMCHTOB PA3IOKCHUSI B PACTBOPE, BKIIIOUAIOLIHME CKOPOCTH PA3TOXCHUS,
MKT/CM2/4;

- METOJ, XUMUUCCKOTO aHaIM3a UCCIIeIyeMOTo pacTBOpa;

- THUTI U OITMCAHUC ITPUPOIBI 3TEKTPOAA CPABHEHUS.

Bce moTeHIuainl JOKHBI OBITh OTHECCHBI K HOPMAaIbHOMY BoAopoaHoMy moteHuuamy (HBIT).
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[MPUITOXKEHHUE A
(cripaBoyHOE)

DYHKIMOHAILHAS CXeMa M3MEepPHUTEeIbHOM et

I — moTeHIIMoCTaT; 2 — amriepMeTp; 3 — IMPOTUBOIICKTPON; 4 — ACKTPOI CpaBHEHUs; 5 — pabounii 31eKTpon;
6 — TIpubOp 11T U3MEpPeHUs TIOTeHIIMaia

Pucynok A.l

[MTPUJTOXEHUE b
(cripaBoyHOE)

CxemaTHyecKHii PUCYHOK 3JIeKTPOJIUTHIECKON SYEHKH
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1 — guefika ¢ TIOCTOSTHHON TeMIepaTypoii; 2 — aAeKTpoauT; 3 — BbIMYCKHOE OTBEPCTHE IS BOABI; 4 — BITYCKHOE

OTBepCTHe 1151 rasa (BXooHoe); S — TepMOMETp; 6 — IMPOTUBOIICKTPO.; 7 — pabouunii »jaeKTpon; & — BLITTYCKHOE

OTBEpPCTUE A1 rasza; 9 — BIeKTPOIUTUIECKUI MOCTUK;, /0 — 3JeKTPON CPaBHEHUS (HACHIILIEHHbBIN KaloMeabHbI

saexkTpon); /7 — HacbllleHHbIH pacTBOp; /12— Kanuniasp; /3 — BIYCKHOE OTBEPCTUE IJsI BOMbI C MOCTOSHHON
TeMIIepaTypoil; /4 — cTepkeHb MATHUTHON MeEIUAiKU; 15 — MarHUTHas MeIUanka

Pucynok b.1
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I[MPUJIOXKEHHUE B
(cripaBOYHOE)

CocTaB HCKYCCTBEHHOIi CTIOHBI M HCKYCCTBEHHOM ILIA3MBI

Cocras AJECKTPOINTA KOHL[CHT]JHL[I/IH pearcHra, I'/.II

I/ICKYCCTBCHH&WI CJIIOHA!

Na,HPO, 0,260
NaCl 0,700
KSCN 0,330
KH,PO, 0,200
NaHCO, 1,500
KCl 1,200

n CKYCCTBCHHAZ Ijla3zMa.

NaCl 6,800
CaCl, 0,200
KClI 0,400
MgSO, 0,100
NaHCO, 2,200
Na,HPO, 0,126
NaH,PO, 0,026

[TpumMeyanue— Bce XUMUYECKHME pEAreHTbl MAOKHBI OBITh AHAJIUTUYECKON CTENEHU YHUCTOTHI,
pacTBOpeHHe JOMKHO MPOBOINTLCS B Bome kiuacca 2 o MCO 3696.

MPUITOXEHUWE T’
(crpaBoYyHoOE)

CnpaBouHas quTepaTypa

I TOCTPHCO 10993.13—99 W3aenua MmegunuHckue. OLeHKa 6M0A0rHYeCKOro AeHCTBUS MEAULIMHCKHUX U3AETUH.
Yactb 13. MaeHTHdUKALIMA U KOJMYECTBEHHOE ofpelesieHHe MPOAYyKTOB JECTPYKITUU MOTUMEPHBIX MEAULIMHCKUX
U30eNui

2 TOCT P UHUCO 10993.14—2000 OueHka 6HUOIOTMYECKOro [OEUCTBUS MEOUHUMHCKUX u3genuii. Yactb 14.
WaeHTHpUKALMA ¥ KOJUYECTBEHHOE OMpeaeieHue MPOAyKTOB NeCTPYKLUMHU KePaMUKHU

3 I'OCT P VUCO 10993.16—99 Wzgenusa megunuHckue. OuLeHKa OMOJIOTMYECKOTro JeHCTBUSI MEAMLIMHCKHX
uznenuii. Yacrs 16. MonenupoBaHue W UcCleI0BaHWE TOKCMKOKUHETUKH IMPOAYKTOB NeCTPYKLUHUU U BbIMbIBAHUS
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