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BeepneHwve

CobntofieHne nonoxeHuii ctaHgaptoB cepun FTOCT P NCO 10993 «OueHka 6MOMOrnyYeckoro
[eCTBUA MEAVLMHCKMX U3AeNNA* No3BoUT 06ecneynTb CUCTEMHDbI MOAXOA K UCCnefoBaHMO 61onoru-
YECKOro AencTBUS MeAULMHCKNX U3LENNA.

Llenbto aTUX cTaH4apToB He ABAseTCA 6e3yCnoBHOE 3aKpensieHne KOHKPETHbIX METOLO0B uccnefoBa-
HWA W UCMbITAHWA 3a TpynnaMu OAHOPOAHbIX MEAVLMHCKUX W3AenuiA B COOTBETCTBMM C MPUHSTON
Knaccuurkaumeid no BuAy v AANTENBHOCT KOHTaKTa C OpraHn3MoMm Yesnoseka. [103TOMy nnaHupoBaHue
¥ NpOBeAeHNe NCCNef0BaHUIA U NCMbITAHWIA AOMKHbI OCYLLECTBAATL CNELMannUCTbl, UMetOLMe cneLmnans-
HYIO MOAFOTOBKY' 1 OMbIT B 06/1aCTU CAHUTAPHO-XMMWNYECKOMN, TOKCUKOOTO-TMrUEHUYECKOA 1 Gruonoru-
YECKOW OLEHKN MeAVNLMHCKNX WU3AENNNA.

CTaHfapTbl 3TO Cepun ABASIOTCA PYKOBOAALWMMU AOKYMEHTaMW 1S NPOrHO3MpoBaHWUsA 6uonoru-
YECKOro [eicTBuA MeAWMLMHCKUX M3L4eNnunid Ha CTaguu BbibOpa MaTepuanos, NpefHasHaYeHHbIX ANns UX
M3roTOBNEHUS, a TaKkKe 418 UCCNef0BaHNA roTOBbIX 06Pa3LoB.

B ceputo TOCT P MICO 10993, uMetoLLyto rpyrnrnoBoii 3arofioBoK «M3genms meguumHckme. OueHka
610N0rMYEeCcKoro feicTBUA MEAULMHCKUX U3LENNN*, BXOLAT CNefyroLlme YacTu:

- yacTb | —OueHKa 1 uccnegoBaHus;

- yacTb 3 —WccnegoBaHne reHOTOKCMYKOCTM, KaHLEPOreHHOCTM M TOKCMYECKOro AenCTBMA Ha
PenpoayKTUBHYIO PYHKLMIO:

- yacTb 4 —VccnepoBaHune M3gennia, B3aUMOAENCTBYIOWMX C KPOBbIO;

- yacTb 5 —WccnegoBaHme Ha LMTOTOKCMUYHOCTL: MeTOAp! in vitro:

- YacTb 6 — ccnefoBaHne MeCTHOMO AEACTBUA MOC/e MMMNNaHTaLUWK;

- YacTb 7 —OcCTaTO4HOE COAepXKaHue 3TW/eHa OKCMaa Mocne CTepunns3auun;

- 4aCTb 9 —OCHOBHbIE MPUHLMMBI MAEHTUDUKALUN U KONMYECTBEHHOI O ONpPeAeneHuns noTeHunanb-
HbIX NPOAYKTOB AECTPYKLMU;

- YacTb 10 —WccnepoBaHne pasgpaXkaroLlero U CEHCUOUAN3NPYIOLLErO AENCTBIS;

- yacTb 11- WccnepoBaHue 06LLETOKCMYECKOTO AeCTBUS;

- yacTb 12 —IpuroTtoBneHne npob 1 CTaHAAPTHbIE 06pasLbl:

- YacTb 13 —WgeHTudUKaumMa 1 KONNYeCTBEHHOE OnpefeneHne NpPoAyKTOB AeCTPYKUMM MonumMep-
HbIX MEAULUHCKUX U3LENWii;

- YacTb 16 —MogennposaHue n UccnefoBaHe TOKCUKOKUHETUKM NPOAYKTOB AeCTPYKLMUN W BbIMbl-
BaHUS.

OO6beKTOM CTaHAaPTU3aLMM HACTOALLEro CTaHapTa ABASIOTCA MEeTOAbl MAEHTUDMKaLUM U Konmye-
CTBEHHOrO OrMpejeneHns NPOAYKTOB LEeCTPYKLUM METaN/oB W CNiaBoB, KOTOpas BO3HWKAET B pesynbTare
3/IEKTPOXVMUYECKOTO Pa3ioXeHns Mpu B3avMOAENCTBUU MeAVNLMHCKOTO U3AeNns Mpu KOHTakTe ¢ 6mono-
rMYecKMMK cpefjamu opraHu3sma.

B Taknx 610N0rnyecknx cpefiax pasHole MpoAyKThbl pasfioXKeHUs MOryT B3aMMOZencTBoBaTh ¢ 61ono-
rMYEeCKOl CUCTEMON PasIMYHbIMU NyTAMW. [03TOMY MAEHTU(MKALNUA W KONMYECTBEHHAA OLeHKa 3TuX
MPOAYKTOB Pa3n0oXeHUs ABNAIOTCA BaXHbIM TaroM Ans OLeHKN 61M0N0rnyeckKoro AeiicTBUA MeANLMHCKIX
n3aennii.

[aHHble, nonyyaemble B pe3ynbTaTe UAEHTUDMKALUM U KONMYECTBEHHOTO OMpPeAeneHns XMMUYECKOT0
cocTaBa MPOAYKTOB AECTPYKL MU, CyXaT OCHOBOW A1 OLEHKM pUcKa W, Npyu HeobxogumocTu, 6ruonoru-
yeckoil 6e30MacHOCTN MeAULMHCKUX U3LenniA M3 MeTannoB M cniaBoB B cooteeTcTBum ¢ TOCT P MCO
10993.1-99.

[JonyckaeTtca npumeHeHve Apyrnx METOL0B, 06eCreYnBatoLLMX NAEHTUMUKALMIO N KONUYECTBEHHOE
onpejeneHve NPoAyKToB AeCTPYKLMN METaNN0B U CNIaBOB B COOTBETCTBUM C TPEOOBAHWAMU MEXAYHAPOA-
HbIX CTaHAapPTOB.
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FTOCYALAPCTBEHHbBII CTAHLAPT POCCUMCKOW S®EALEPALUMN

W3genns MeguumHCKue
OUEHKA BEVOJTIOTMYECKOIO ,EI,EIZCTBI/IFI MEAVMUMHCKNX I/I3,D,E}'II/II7I

Yactb 15
I/IAEHTVI(*)VIKaLI,VIFI 1 KONMN4YeCTBEHHOEe onpefenieHne NpoayKToB AeCTPYKLUMN METasI/I0B U CM1aBOB

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

[ata BBefeHus 2003—01—01

1 O6nacTb NPUMEHEHMS

HacToswuid cTaHAapT pacnpocTpaHseTcs Ha WccnedoBaHWe [ecTPyKUMM MeTansioB v Chiasos,
KOTOpas BO3HUKAET B Pe3y/bTaTe 3/IEKTPOXMMUYECKOr0o PasfioXKeHNs npu B3avMOAericTBUM MeAULIMHCKOTO
n3genusa ¢ 6MoNornYecKoii cpesjoii opraHn3Ma, U ycTaHaBInBaeT MeToAbl MAEHTU(PMKALMN 1N KONNYECTBEH-
HOro onpefeneHuns MpPoAyKTOB AeCTPYKLUN.

CTaHfapT He pacnpoCTpaHsAeTCca Ha MeTO/bl UCCeA0BaHNA AEeCTPYKLIUM META/IOB 1 CM/1aBoOB, KOTOPas
Bbl3BaHa MEXaHWYeCKUM HanpsXXeHWeM, Ha MeTOAbl WAEHTU(MKALMKU CnegoBbiX 3nemeHToB (<10 ppT),
cofepXalimxcs B cneumduyecknx MeTainax Wam cnnaeax, a Takke Ha OLEeHKY 61ONOrMYeckoro AeicTems
NPOAYKTOB AeCTPYKL MK, KOTOPYI npoBoaaT B cootseTcTeun ¢ FOCT T UCO 10993.!.

TpeboBaHMA HACTOALLEro CTaHAapTa ABMAIOTCA PEKOMEHAYEMbIMU.

2 HopmaTuBHbIE CCbINKK

B HacToALleM cTaHAapTe MUCMO/b30BaHbI CChINIKMA Ha Crefytolue CcTaHAapTbl:

FOCT I NCO 10993.1—99 W3genuna megmumnHckmne. OueHKa 6M0Normyeckoro aeicTems MeanLmH-
ckux msgenmid. Yactb I. OueHka 1 nuccnefoBaHus

FOCT P NCO 10993.9—99 W3genus megmunHckmne. OueHKa 6M0nornyeckoro AeiicTeBns meanLmH-
ckux wuzgenuii. Yactb 9. OCHOBHble NPUHLWNLI WAEHTU(HUKALUW U KONMYECTBEHHOTO OMpeAeneHus
NOTEHLMaNbHBLIX MPOAYKTOB AECTPYKLUM

FOCT P MCO 10993.12—99 W3genusa megnumHckue. OLeHKa 61M0N10rMyeckoro 4eincTeus MmeguumH-
cKux msgenmii. Yactb 12. MpuroToaneHne npob v cTaHfapTHblE 06pasubl

MCO 3585—95* Crekno bopocunukatHoe. 3.3. CBoiicTBa

MNCO 3696—87* Bona A9 npoBefeHUs aHanu3a B nabopatopusax. TEXHUYECKUE YCNOBUA U METOAbI
UCNbITaHUA

MCO 8044—99* Koppo3usa MeTannoB 1 CriaBoB. TepMUHBLI 1 OMpefenieHns

3 OnpegeneHuns

B HacTodwem cTaHgapTe npuMeHAT TepMuHbl no FOCT P NCO 10993.1, TOCT P UCO 10993.9,
FOCT P MCO 10993.12, UCO 8044, a Takxe cnefytoLine TEpMUHBI C COOTBETCTBYIOLLUMY OMPeeneHNAMN:

31 cnnas: MaTepuan, COCTOALWMIA U3 METa/IMYECKOrO 3/1eMeHTa C OAHOW unm 6onee fobaBkamu
APYTVX MeTaNInyecknx n (Unm) HemeTanIMYecKMX 3/1eMeHTOB.

3.2 npofyKTbl AecTpyKumn: TpoAyKTbI, KOTOPbIE MOAYYatOTCA NPW 3NEKTPOXMMUYECKOM pacnaje wm
pasfnoXeHuy matepuana.

3.3 MorpaHWyHbIv NOTeHLMan NaccMBHoOM 06nacT En (pucyHok 1): MoTeHuman Havyana Toka Kopposuu.

3.4 anekTponuT: PacTBOp, COfepXallnii NOHbI, CMOCOOHbIE NPOBOANTL 3N1EKTPUYECKMNIA TOK.

* MexayHapogHble cTaHgapTbl —iso BHUWKW TocctaHgapTta Poccun.

N maHune oduuymanbHoe
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3.5 noteHuman npo6os £: KpuTuyeckuit noTeHLMan, Bbille KOTOPOro MPOMCXOAWT TPaHCMacCcUBHas
Koppo3usi.

3.6 paBHOBECHbII NOTEHLMAN: DNEKTPOAHbIV NOTEHLMAN, NPU KOTOPOM COOTBETCTBYHOLLME 3N1EKTPOL-
Hble peaKLny TepMOANHAMWNYECKN PAaBHOBECHbI.

3.7 noTeHUMan pasoMKHyTolA Lienu: MoTeHLUMan 3NeKTPoAa, U3MEpPEHHbIV N0 OTHOLUEHWIO K 371IEKTPOAY
CpaBHEHUsI WK [PYrOMY 3/1eKTpoAY, KOTAa OTCYTCTBYET TOK.

4 Bbl60p METOZ0B MCCNef0BaHUs MPOLLECCa Pa3oXKeHMs

4.1 O6wume nonoxeHus

Ons naeHTUMKaLUM M KONMYECTBEHHON OLLEHKM NPOAYKTOB AECTPYKUUM METa/IoB U CMIaBOB B
MEANUMHCKUX U3AENUSX NPUMEHSIOT TPU 3/1IEKTPOXMMUYECKMX MeTOoAa: MEeTOf NoTeHuMana pasoMKHYTO
uenu, FIOTGHHVIOAHH&MI/IHECKHVI n I'IOTEHLlI/IOCTaTI/ILIeCKI/Iﬁ MeTOo/bl.

MeTof noTeHuMana pasoMKHYTOW Lenu WUCMONb3ylT ANs PasfoXeHWs matepuana B YCNOBUSX
HY/IEBOFO HaK/IOHa KPMBOI NOTeHLMan/Ma0THOCTb TOKA. MOTEHUMOANHAMUYECKHI METOA —ANs U3yUeHus
06LLEro 3M1eKTPOXMMMNYECKOTO MOBEAEHMS UCCNEAYEMOro Matepuana u AN HaXOXAeHWUs onpefeneHHbIX
cneyndmuecknx Todek (Ey 1 Ea) Ha KpMBOI MOTEHLMan/MaoTMOCTb TOKa. MMOTEHLMOCTaTUYECKUIA MEeTOg,
MPUMEHSOT /151 aKTUBHOTO PA3/IOKEHNS MCCMELYEMOrO MaTepuasna npyu OnpedeneHHoM noTeHumane Ans
NONyYeHUs NPOAYKTOB PaxtoXXeHWs Ans fasbHelLLero aHanusa.

4.2 Heobxogymble ycnosms

CKOpOCTU peakuuii 3NeKTPOXMMMUYECKOTO Pa3NOXEHWNs 3aBUCAT OT KonebaHWuidi KAMmaTUyecKux
yCNoBuUiA BO BpeMSi MPOBEEHUS MCCNefoBaHWi, OT annapaTtypbl, COCTOSHUA 06pasLoB U METOAOB WX
noAroToBkW. MoaToMy McCnefioBaHWsi creflyeT NPOBOAMB B CrelManbHO 060py0BaHHbIX N1abopaTopusx
KBaNMMMULMPOBAHHbLIM NepCoHanoM. TeXHUYECKOe 06CNYXKMBaHME 1 KaMBPOBKY annapaTypbl He06XoA1MMO
NpPoOBOAWTb B COOTBETCTBMM C 3KCM/yaTaLMOHHON AOKYMeHTauued, YTBEPXKAEHHON B YCTaHOBEHHOM
nopsgke.

5 MeTogbl UccnenoBaHWiA

5.1 Viccnegmyemble matepuansl

CocTaB mMaTepuana(oB) AO/MKEH ObITb BHECEH B MPOTOKOJ.

5.2 O6opynosaHWe ANa peanvsaumn METOAA 31eKTPOXUMUYECKOTO Pa3noXeHus

Ayelikn 13 6opocunukatHoro ctekna no MCO 3585, ocHalleHHble BOAAHbIM TEPMOCTATOM, CMOCO6-
HbIM NOAAepXMBaTh Temnepatypy ot natoc | 4o muHyc | 'C.

3anncblBaloLLMiA NOTEHLMOCTAT AMana3’oHOM M3MepeHWs NoTeHUuana B npefenax +2 B u Tokom
AvanaszoHom ot 10"4p0 10¢' A

Mpunbop Ansa namepeHns NoTeHUMana ¢ BbICOKMM BXOAHbIM COnpoTmBaeHnem (>HOnO), cnocobHbIi
C [JONYCTUMbIM OTK/NOHEHWEM PEerucTpupoBaTth M3MEHeHWe noteHuyuana B 1 MB B AnanasoHe +2 B.

AmMnepmeTp Anana3oHoM un3MepeHust Toka oT 10 440 10-1A v OTHOCUTENbHON MOrPeLHOCTLH0 B
npegenax 1 %.

Pabounii anekTpog (Mccnegyemblin obpasel).

M3mepuTenbHbIA 3NeKTPOA, TakKoi Kak mnaTuHa (CeTka, NnacTuHKa WM NpoBO/OKa), UAn rpadmTo-
BbIii ANEKTPOA M/oWaabto, He MeHee Yem B 10 pa3 npeBbllLatoLLeli Nowaas paboyero anekTpoja.

DNeKTPOoL, CpaBHEHUS.

pH-meTp yyBCTBMTENLHOCTHIO 0.1

DYHKUMOHANbHASA CXeEMa M3MEPUTENbHOM Leny NpeacTaBneHa B NpuiokeHun A

CxemaTnyecKuii pPUCYHOK 371eKTPONMTUYECKON AYeKN MpeAcTaaseH B NpuaoxeHun b.

5.3 OnekTponuThbl

Vcnosnb3ytoT crefytoLmne afeKTponuTbl:

- 0.9 %-Hblin pacTBOp X/IOpPMAA HaTpUS;

- WUCKYCCTBEHHaA C/IOHa;

- UCKYCCTBEHHas mnasma.

MprvmeyaHUne —CoCTaB UCKYCCTBEHHOI CMHOHbI U M/1a3Mbl MPUBEAEH B NPUIIOXeHN B,

Mpy HEOBXOAMMOCTM MOXKHO MCMO/bB30BaTb APYr1e 3MEeKTPOUTbI, ECIM OHU COOTBETCTBYHOT NPeAno-
naraemMomy UCMosib30BaHMIO MeAULIMHCKOrO U3genus.

(>4
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Ecnn ncnonb3ytoT conesoit pactBop He 0.9 %-Hbili, TO B OTYeTe yKasbiBaloT pH npuMeHsemoro
pacTBopa.

B oTyeTe 06 MccneaoBaHUAX BbIGOP 3M1EKTPOANTA AO/MKEH ObITb 060CHOBAH.

5.4 OT60p 1 NOAroTOBKa MCCnefyeMbIX 06pasHoe

54.1 O6Lwme NonoxeHus

UyBCTBUTE/ILHOCTb METOAA 3N1EKTPOXUMUYECKOr0 PasfioXeHUs 3aBUCUT OT COCTaBa martepuana, obpa-
60TKM MaTepuana 1 OKOH4YaTeNbHOlM 06paboTku nosepxHocT. Orbéop obpasua, ero popma 1 NoAroToBKa
MOBEPXHOCTV MMEIT CYLLECTBEHHOE 3HauyeHue. O6pasubl NpeAcTaBnAlOT B TOM BWAE, B KOTOPOM OHU
UCMONb3YHTCA B MESULMHCKOM U3Lenuu.

54.1.1 OT60p 06pa3LoB

B cooteeTcTBUM ¢ MCO 10993-12 fnsi nMpoBefeHMst UCCNefOBaHWn METOO0M 3M1EKTPOXMMUYECKOTO
pasnoXeHns roToBAT He MeHee [BYX 06pa3uoB. Ecnnm 06Hapy>KeHbl 3HAUYMTENbHbIE OTK/IOHEHWS B Pe3y/ib-
Tatax WCCNefoBaHW, BbIACHAKT MNPUYUHBI OTKIOHEHWIA WM WUCCNEOBaHMIO MOABEPraloT YBENUYeHHoe
KO/IMYeCTBO 06pa3LoB.

Ecnn metannnyeckuii obpasew, obnagaet aHU30TPONMHLIMK CBONCTBaMU, 06YCNOBEHHbIMU YCTOBUS-
MU NPOW3BOACTBA, B UCCNEA0BAHNS, CBA3AHHbIE C U3YUYEHNEM TO/bKO CBOWCTB MOBEPXHOCTYU, AO/MKHbI ObITh
BK/THOYEHbI 06pasLbl, paspe3aHHble B MPOLO/LHOM W NMOMEPEYHOM HarpaBieHusX.

5.4.1.2 ®opma 06pa3LoB

MpuyMeHseMble B UCCNELOBAHMAX METOLOM 3/1eKTPOXMMUYECKOro pasfioXeHns obpasubl (npsmo-
YrofibHbIe UMW KPYT/ble CTEPXXHW, NIACTUHbI UK OfHa CBO6OAHaA MOBEPXHOCTb) M3rOTOBMSKOT CMOCO60M,
aHafIOrMYHbIM M3rOTOBMEHNIO MeAMLMHCKOro mn3genus. O6pasubl, npeacraBastowme coboli yacTb peasb-
HOro MeMLMHCKOr0 YCTPOCTBa, MOTYT 6bITh 110601 (hOpMbI 1 10600 COCTOAHMS, OAHAKO UCCNEA0BaHNS
[OMKHbI MPOBOAUTLCA B TLLATENbHO KOHTPOIMPYEMbIX YCNOBUAX, KOTOPble (DMKCUPYIOT B NMPOTOKOTE.

Mnowaab NoBepxHOCTM 06pa3ua, NOABEPraroLLerocs BO3AENACTBUIO 3NEKTPOAMTa, LO/MKHA ObiTb
orpeaeneHa ¢ TovHOCTbO A0 | % o6uleid reomeTpuyeckoldi niowagn AN TOro, 4Tobbl ob6ecrneumTb
[LOCTOBEPHOE 1 BOCNPOM3BOAUMOE OMpefenieHe CKOPOCTU PasfioKeHus.

5.4.1.3 CoCTOfIHME MOBEPXHOCTU

Tak Kak COCTOSIHME MOBEPXHOCTW MaTepuana MOXET BINATL Ha ero 3/1eKTPOXMMUYECKOe Pas3fioXKeHwe,
COCTOSHME MOBEPXHOCTU WCCefyeMblX 06pa3LoB LOMKHO 6biTb WAEHTUYHO COCTOSIHWIO MOBEPXHOCTU B
MeLULNHCKUX U3LeNMAX U LO/MKHO BbITh OMMCaHO B 0TYeTe 06 uccnefoBaHuUaxX. [1ns cpaBHeHUA pesynbTaToB
UCCNefOBaHN Pa3NNYHbIX MaTepMasioB COCTOSAHVE MOBEPXHOCTU NPO6 LO/MKHO ObiTb O4UHAKOBbIM.

5.4.1.4 MoaroToBKa 06pas3L,oB

Obpa3sel, ycTaHaBNMBalOT B BOAOHENPOHULLAEMOM JepxKaTesnie 3MeKTpofda Takum 06pa3oM, 4TOObI
TONbKO MccnefyeMast MOBEPXHOCTb KOHTaKTMpOBasa C 3M1eKTPOIMTOM (nonyyaloT pabounii 3neKTpog).
MpyHMMAOT Mepbl NPeSOCTOPOXHOCTU ANA TOr0, YTOObI MEXAY AepXaTenem 31eKkTpoja v o6pasLom He
ObIN0 Llenn, Tak Kak B 3TOM Cny4yae BO3MOXHa LueneBas Kopposusi. [epen wccnegoBaHnem pabounii
3/71eKTPOL OYMLLa0T B 3TUIOBOM CMMpPTe C MOMOLLbI Y/bTpasByka B TeyeHue 10—15 MUH, TwaTtensHO
NPOMbIBAOT BOAOW Knacca 2 no MICO 3696 1 HeMeA/leHHO NMOMELLAOT B UKy Ans UccneaoBaHuii.

5.4.2 TpoBeaeHNe NU3MeEPEHNI

Aueliky 3aMOMHAOT UCCNefyeMblM PacTBOPOM W. €CNN 3M1EKTPOXMMUYECKOE Pa3NoXKeHUe 3aBUCUT OT
TemnepaTypsbl B AuanasoHe 10—50 'C. A4eliky ¢ pacCTBOPOM BbILEPXKMBAKOT MPW MOCTOSAHHON TemnepaType
(371 -C.

YpoBeHb KWUCMOpPOAa B 3M1EKTPONUTE CHMXAKT nyTeM 6apboTMpPOBaHMS a30TOM WKW aproHOM,
OUYULLEHHBLIM OT KWUCNOPOAa, CO CKOpPOCTbo *100 cM’MUH-1 B TeyeHme He MeHee 30 MWUH [0 Hayana
npouecca. PacTBop mepemeLuvBalOT nyTeM 6ap60TMPOBaHMS ra3oM UAM MexaHW4ecku, 4Tobbl n3bexarb
NOKANbHOrO W3MEHEeHWS KOHLeHTpauuid. Mpu nepemellnBaHUM MyTeM MPOMNYCKaHWs rasa MpUHUMAoT
Mepbl NPefOCTOPOXHOCTK, AN TOro YTobbl My3bIpbKK Fasa He aAre3vpoBaINCh Ha UCCNEAYEMOI MOBEpPX-
HOCTW.

5.4.2.1 MeTog noTeHumMana pasoMKHYTOW Lenu

Kaxablii o6paseL, NOMELLAOT B OTAENbHbINA CTEKNSAHHbIV KOHTeliHep. PasMep CTEKNSAHHOIO KOHTEl-
Hepa BbIOMPAKOT TaKMM 06pa3oM, UTOObI 3/1EKTPOIMT MOAHOCTLIO MOKPbIBan 06pa3eH. O6bEM 31eKTpoIMTa
BbIGMPAIOT M3 pacyeTa He MeHee | mn Ha 1cm* noBepxHOCTM o6pasHa. ObpallaloT 0ocoboe BHUMaHMe Ha
TO, YTOObI 06paseL, HUIAe He CONPUKAcaNCca CO CTEK/ISHHON NOBEPXHOCTLIO, 3@ UCK/IOYEHNEM MUHWUMasb-
HOV IMHWUW MK TOYKW, HEO6XO0ANMMON AN nofAepXKuW. Mpu HebonbloM o6pasue TpebyemMoe COOTHOLLEHME
nnoLwass NoBEPXHOCTU/06BEM MOXET He focTuraTbes. Mo3aTomy, ecnm nccnegyemblii 06pasew, LO/MKeH 6bITh
COCTaB/IEH U3 ABYX Unu 60nee YacTei, 3T YacTu He AO/MKHbI KacaTbCs Apyr apyra. pH pacTBopa u3mepsoT
B Hayane uccnegoBaHus.
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Ayelika ans nccnefoBaHuii LOMKHA ObITb MIOTHO 3aKPbITa, YTO6LI MPeA0TBPATUTL UCApPeHMe. AYeiky
C uccnegyeMbiM 06pa3LoM BblepXuBaloT npu Temnepatype (37+1) *C B TeueHue (7,0+0.1) oT. 3atem
06pasLibl BbIHAMAKOT M 13MepsAt0T pH oCTaBLUerocs pacTBopa.

S.4.2.2 TOTeHUMOANHAMUNYECKNIA METOq,

MoTeHUMan pasoOMKHYTOM Lienn M3MepstoT B TeUeHWe He MeHee 2 4 nocsie NOrpyxeHus pabouero
anekTpoga. [laHHbI/i noTeHUuan OyaeT ABAATLCA HaYa/lbHbIM MOTEHLMANOM MpY NOTEHUNOANHAMHYECKUX
n3mepeHusax. CKOpoCTb 3anucu noTeHumana Jo/mkHa coctasnate 1,0 MB/c. B Tex uccnefosBaHuax, rge
CKOPOCTb 3anucy 0KasblBaeT He3HauUTeNbHOE BAUAHWE, BPEMA U3MEPEHUS MOXHO COKPaTUTb, YBeNUUMBas
ckopocTb 3anucu fo 10 mB/c. KpuByto noTeHUMan/mnoTUOCTb TOKa 3amnvcbiBalOT O MaKCMMabHOro
noteHumana 2000 MB unu MakcuManbHO MNAOTHOCTM TOKa, paBHoil 1,0 MA-cM % Ana TOro, 4To6bl
ybeanTbes, YTO 4OCTUTHYTa 061aCTb TPaHCNacCMBMPOBaHUs (PUCYHOK |). UTo6bl y6eanTbea B cTabuibHoC-
TU HayanbHOro MOTeHLMana, NPoBOAAT 3anncb B 06PaTHOM HanpasfieHWW, N0 KpalHel mepe, [0 NOTEH-
Umana pasoMKHYTOR Lenn. M3mepeHus cnefyeT NOBTOPMTb BHOBb 40 2000 MB mam 1,0 mA-cm-2. Ecnm
KpuBas He BOCMPOU3BOAUTCA, MOBTOPAOT UMKA OT 5 g0 10 pa3. Mocne 5—I10 UMKNOB KpmBas MOTEHLU-
an/nnoTHOCTL TOKa A0/MKHA BOCMPOM3BOAMTLCA. Takke BeAyT 3anmucb N0orapuMMUecKOin KpMBOW MAoT-
HOCTb TOKa/MoTeHMMan (PUCYHOK 2). DUKCUMPYIOT MOTEHLMAN pPaxTOXEHWs,, ONpefeneHHbIi Ha OCHOBe
pesy/nbTaToB nocnefHero uukna (pucyHok 1).

MpumeyaHne-" onpeaensoT Ha NPOLOIKEHUN NUHEHOM’ YacTu KPUHOK OKWUCNEeHUA Npu 3Ha4YeHUn
NNOTHOCTM TOKa, PpaBHOM HYNHO.

PucyHok 1— KpuBasi 3aBUCMMOCTM MIOTHOCTU TOKa OT LUMEHLMana. NoKasbiBaloLas Hayano Toka
Koppo3uu npu Eau noTeHyuan npo6os £p

5.4.2.3 TloTEHUMOETATMYECKNIA METOL,

3TOT MeTof, NO3BO/ISET NPOBECTU KAYECTBEHHOE U KOMMYeCTBEHHOE OnpejeneHne NpojyKToB pax3o-
XeHWs, Haxoaawmxcs B pacTeope. pyu 3TOM MeTofZe HOBbIA McCnefyemblii 06pasel, BblLepXKMBAOT Npu
NMOCTOSIHHOM MOTEHLMa/ie BCE BPEMS M3MEPEHWI W PErUCTPUPYHOT MOTEPH) MacChl U KPUBYIO MAOTHOCTb
ToKa/Bpems.

MoTeHUman, KOTOpbIi UCMOAL3YIOT ANA ONpefeneHns NPOAYKTOB Pa3foXeHUs, ABASETCA NOTeHLMa-
nom npo6os (£, = +50 MB). B 3aBUCUMOCTM OT M3yYaeMOro mMarepuana npoLomKUTeIbHOCTb Nonspm3aLum
coctasnsdet | nam 5 u.

MpoAoMHKNTENBHOCTL MOAAPU3ALUMA BHOCAT B OTYET.
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PucyHok 2 — KpuBas 3aBUCMMOCTMW norapugma naoTHOCTY TOKa OT NoTeHLUuana, UAncTpupytoLas
noTeHyman npobos B TOUKe nepervba KpMBoOiA

5.4.2.4 AHann3 pacTBopoB, NONYYEHHbIX NPU UCCEf0BaHUAX

Mocne KaxJoro aKCnepumeHTa OCYLLEeCTBASOT KaYeCTBEHHbIA 1 KOMMYECTBEHHbIA aHann3bl pacTBo-
pOB. WCMONbL3YA NOAXOAALLME NO YYBCTBUTENBbHOCTU METOAbI (HanpuMep He MeHee 1ppT Npu aToOMHO-ab-
COPO6LMOHHOM METOAE UM MacC-CMeKTPOCKOMMUK). PErncTpupytoT TONbKO Te COCTaBNAOLLME UCCNeSYyEMOrO
pacTBopa, COfiepXXaHue KOTOPbIX Bbille YPOBHS OnpefeneHns. PervcTpupytoT nce BellecTBa, OCaXAeHHble
Ha M3MepuTenbHOM 3nekTpoge. Kpome TOro, cocTaBnsioLive, OnacHble Ans 340p0OBbs YeNoBeKa, perncTpu-
PytOT B OTUYeTe B YCTAHOB/IEHHOM MOPSAKeE.

5.4.3 Ortuer 06 UccneaoBaHUAX

OT4eT 06 nccnefoBaHNAX LO/MKEH COAEPXaTb:

- NOJHYI0 NAEHTUUKALMIO nccnegyemoro o6pasua, BKIOYas XMMUYECKUIA COCTas:

- OTHOLLIEHWE M/IOWanu NOBEPXHOCTM paboyero anekTpoga K 06bemy 3neKTponnTa;

- cocTaB, 06bem 1 pH 0,1 3nekTponuTa;

- TemMneparypy anekTponuTa:

- KpMBYHO (ble) MAOTHOCTb TOKA/NOTEHL AN, XXenaTelbHO KPMBYIO 10rapudm NAOTHOCTM TOKa/noTen-
uman ans cpaBHeHUs:

- NOTeHUMan pasoMKHYTOW Lenu;

- NoTeHuman npo6os 1 NIOTHOCTb TOKa NpW NoTeHunane npobos:
NOTeHLMan pasnoXeHUs 1 NIOTHOCTb TOKA MPY NOTEHLMANE PasnoXeHNs;

- CKOpOCTb Pa3BepTKu MOTeHLUuana;

- KpvBYytO (ble) NIOTHOCTb TOKa/BpeMs 1 06LLee BpeMst M3MEPEHWUIA;

- KpaTKWil aHann3 KpuBO (rncTepesnc, MUKW U T. 4.);

- OMMCaHne Kakux-nmbo 3HauMTeNbHbIX M3MEHEHW NOBEPXHOCTM 06pa3ua v (Mn) aneKTpoIuTa;

- pe3ynbTaTbl aHanuM3a 31eMEHTOB Pa3foOXeHWUs B PacTBOPE, BKNHOYAOLLME CKOPOCTb Pa3fioXeHus,
MKr/cm2y;

- MeTof, XMMWUYEeCKOro aHansa 1ccnefyeMoro pacTeopa;

- TUM 1 ONWcaHne MPUPOAbI 3NEKTPOAa CPaBHEHMS.

Bce noTeHumanbl JOMKHbI 6bITb OTHECEHbI K HOPManbHOMY BOAOPOAHOMY noTeHuwany (HBIT).
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MPUNOXEHWE A
(cnpaBoyHoe)

®YHKLMOHa/IbHAs CXeMa UTEPU'TeNbIO LieHN

/ - NOTeHMHoe TaT: 2 —amnepmeTp: 3 — NPOTMBO3MEKTPOA; 4 - 3NeKTPOA CpaBHEHWUMN; S —pabounii anekTpog;
6 — Npu6op slam HamepeHVn noTeHuMana

PucyHok Al

MPUNOXEHWUE »
(cnpaBoyHoe)

CxemaTnyecKnin PUCYHOK 3M1EKTPONUTNYECKONA AYeiKn

Y— syeiika ¢ NOCTOAHHOW TemnepaTypoii: 2 —3neKTPOAUT: 3 — BbINYCKHOE 0TBEPCTUE ANA BOAbl: 4 - BMYCKHOE

oTBepcTUe AMn raag (BXoAHOE): 5 — TepMOoMeTp; 6 —NPOTHWMO3NEKTPOL: 7 — paboumnii 3neKTpog; S — BbINyCKHOE

oTBepCTMe ANA TaTa; 9 — 3M1eKTPONMTUYECKNIA MOCTUK; 10- 31eKTpoA CPaBHEHUW |HACbIMICUHMIA KanoMeNbHbli

3anekTpogd): |l — HacbiWweHHbIW pacTBop; 12 — kanunnap: 13 - BMYCKHOE OTHEPCTUe AW BOAbl C MOCTOSIHHOW
TemnepaTypoii: 14 —cTepXKeHb MarHUTHOM Mewanku: 15 —MarHuTHas mellanka

PucyHok b.1
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MPNNOXEHWE B
(CnpaBoyHoe)

CocTaB I/ICKyCCTBEHHOﬁ C.MOHbI H VICKyCCTBEHHOI‘/’I nnasmbl

CocTaB anekTponuTa KoHucmTpaunsa peaivtirj. r/n

McKyccTBeHHas crtoHa:

Na2HP04 0,260
NaCl 0,700
KSCN 0,330
KH,PO, 0,200
NaHCOj 1.500
KC1 1,200

VickyccTBeHHasa nnasma:

NaCl 6,800
caClj 0,200
KCI 0,400
MgsO, 0,100
NaHCOj 2,200
Na, HPOj 0,126
NaH,POj 0,026

MpumeyaHune —Bce XUMWYECKME peareHTbl [OMKHbl OblTb aHaNUTUYECKOW CTEMEHW YMCTOThI.
pacTBOpeHUe JOMKHO NPOBOANTLCA B Bofe Knacca 2 no NCO 3696.

MPUNOXEHWUE T
(cnpaBoyHoe)

CnipaBoyHasi nuTepatypa

1 TOCTPWNCO 10993.13—99 W3penns megnumHckme. OneHka GMON0rMYecKoro AeiicTBUs MefULUHCKUX U3AENUiA.
YacTb 13. AeHTUMKaLMUSA N KONIMYECTBEHHOE OMpefe/ieHNe NPoLyKTOB AeCTPYKLUUW MOAUMEPHBIX MEAULUHCKUX
nsgenwii

2 TOCT P WNCO 10993.14—2000 OueHKa 6GMONOrMYecKow [eiCTBUS MeAULMHCKUX un3genuii. Yacts 14.
MaeHTUmKauma n KoNnyecTBeHHOe onpefefieHne NPoAyKTOB AeCTPYKLMM KepaMuKu

3 FOCT P NCO 10993.16—99 W3genns MepmumHckme. OueHKa 6GMONOrMYECKOro AeiCTBUA MeULMHCKMX
nsgenuii. Yactb 16. MogenvuposaHue 1 nccnefoBaHne TOKCUKOKUHCTUKW MPOAYKTOB [eCTPYKLUN 1 BbIMbIBAHUA
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