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[Tpeaycionme

I PASPAROTAH [MocvoapcTReHHmM VYpesIeHHes HaykH «BoepoccHlcKHE Hay HO-HCCIe 0B~
TENECKHH M HCOBITATETLHER HHCTHTYT MedIuunickol TexHukn ([¥H «BHHHHMT=)

BHECEH Texunueckus KOMUTETOM M0 cTaHtapriianny TR 422 «0peuxa GHonornyeckoro eicr-
BHS MedHUHHCKHY H1nenHis

2 MPHHAT M BRBEAEH B NEHCTBME Mocranonnennes Nocctannapra Poccun ot 21 moaGps
HMHH r. Me 475-cT

3 Hacroswmi craHpapT npeicTapiseT coDod avTeHTHYHGIN TEKCT MERIVHApOIHODO CcTaMiapra
HCO 1099321599 «Duenka BHONCITHYECKOTD JeHCTERA MEIHUHHCKHY HIgenni. Yacte 15, HaenTrgu-
KALHA H KOMHYECTHREHHOS ONPelaieHHe NPOIVETORE JECTPYELNH METANI0n W CNAABOES

4 BBEAEH BNEPBLIE

£ UMK Hanarensetee cradiapros, 2002

HacToammil cTaniapT He MOMeT DLITE NOUIHOCTLED HAH YACTHUHGO BOCTROHINEISH, THRPAKHPORAH |
pacrpocTRpaHel B kauectToe ouuHaAtkdore nitanua Gea paspewennd Nocerainapra Poccuu
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Bregenue

Cobnoaenme nodoxednl crantzapros cepun [OCT P MO 10993 «Ouenka SHOTOIHUSCKOTD
AeHCTREMA MeIHUHHCKHY HIALTIHAs N0300IHT 00SCeyHTE CHCTeMHBIA NOINOI K MCCIe0RaHED DHOIOTH-
YeCKOMD ASHCTEHA MEeTHLHHCKHXY H3Tenni.

Lenniy 9THX CTAMAAPTOR HE ARIAETCH DeavCloBHOE 3aKpeieHHe KOHKPETHLX METOLOR HCCIeI06:1-
HHA M HCIETANMA I3 rpyinade ooHOpoIHLN MeIHHHHCKRY 1atedsl B COOTEeTCTEBHH C NpHHATOR
EnaccHprEalmed no BRIV ¥ IHTENLHOCTH KOHTAKTA © opradHasos venoneka. [lostomy nnaHupobaHue
H OPOBEIEHHE HCCIeAOBIHHA H HCIETAHKA J0UEHE OCYIUECTRIATE CASHMATHCTE, HMEILLIME CREUMAlL-
HVIEY MOATOTOBKY H OALIT B 00J3CTH CAHHTAPHO-XHMHYSCKOH, TOKCHKOAOIG-THIMEHHMECKoH H DHOIOMH-
YeCKOH OUZHKH MEOHUHHCKHX HITenHH.

Crangaptsl 3Tol CepHl ALMIOTCH PYKOBIAMIMME TOKYMEeHTAMH 408 MPOTHOIHPOBAHHA DHOIOIH-
YeCKOrs QelCTAMA MEeIHUHHCKHX MIIedMi Ha CTAIHH DLISOPG MaTepHAToR, NpedHazHadeHHBY 004 MX
HIFOTORACHHMA, 8 TAKKE 18 HCCIeIoBAHMEA MoToRY o0DAIN0E,

B cepro NOCT P WOO 10993, vseouryio Tpynnonoil aroiosok «Magenna seanupickie. Ouelka
OHOMOTHMECKOID Je HCTRHA MeIHUHHCKHX MIIe i i, BXOIAT CReayIoiiHe YacTi:

= 4aACTh | — Ouenka W HCCHE Do EIHMA,

= gacTk 3 — Hecnegonaune TeHOTOKCHYHOCTH, KAHLEPOTEHMHOCTH H TOKCHYBCKOTD AeHCTBHA MHa
PETIROAYVETHBHYIO (VKL

- 4acThk 4 — Hoonegopanie Maneaui, EnMoIeHCTEVIOWHY © KPORRID;

= YACTE 5 — HMoonegonanue Ha UHTOTOKCHYHOCTE: METOILL in vitro:

- YACTh fi — HMecnegonaiie MecTHOM AedcToiA Noche WMIIAHTALRM,

= qACTE 7 = (CTaTodHOES CONSEalHe ITHSHA OKCHAA NMOCNE CTEPHIHIANN,

- YACTE 9 — (JCHOBHBIE MPHHETHTL MISHTHOHEAUHH H KOIHYECTEEHHOMD Onpeleie HHE NOTe HUHATL-
HEX TIPOAYETOR JeCTPyYRIHA,

= yacTh W — Hecnegonadie pasIpasaomero W CeHCHOHIH S PYVIOIE ro AeicTr,

= yacTh 1l = HMecnegopanue obilleTOKCHYeCKOrn AeficTRHa

- 4acTk 12 — [NpuroTopnenue npod B cTANIAPTHLIE ODRaaLe

= wacTh 13 — Maeutudeanna ¥ KOMHUeCTBEHHGE Onpelene e NMPpOAVETOR JECTPYKLIHE IO HMep-
HEX MEeTHLMHCKHX HaeHil;

- yacTh 16 — Mooe upoBaHHe H HECISIOEIHHE TOKCHKOKHHETHEHN NPOIYETOR JeCTPYELUHM H BLIMEL-
BAHHA.

O0LeKToM CTAHIAPTHIAUMH HACTOALLEND CTAHIAPRTA ARISIOTCH METOOL WISHTHOHEALNA 1 KoaHve-
CTBEH HOTD OIAPEIeIeHHA MPOIVKTOR JECTPYELWH MeTANoR M CIIak0ns, KOTOPad BOIHHKIET B pelvibLTaTe
WICKTPOXHMHMECKOrD pauioReHHa NP EEIHAMOIE HCTEHH MEeRRLHHCKOTO HIORIMA IPH KOHTIKTe ¢ DHOI0-
FHMECKHMH CPelaMi opralHaMa,

B Takuy GHOJOTHYSCKHY Cpeday paaHbe MPoayKThl PaiioaeHds MOoryT BIAMMOAeHCTBOEITE © DHONO-
rHueckoi cucTemolt paznuuseivi nyrasu. [Tootosy HaeHTHOHEALMA ¥ KOAMYECTESHHAA OLUEMKA ITHX
MPOIVETOR PAUTOHKEHHA SIIHIOTCH BAAMEM WATOM 108 0UeHKH SHOROTHYECKOrD I2ACTRHA MeIMUIHHCKHY
HI0eTHEL

Januiie, moaydaesele B PpesyiLTaTe HISHTHRHEALHE H KOIHYECTBEHHOTD ONPEaeeHHE XHMHYeCKOrD
COCTARE NPOIVETOR JecTPYELMM, COVEAT oCHOBOM 18 OUeHKH PHCKE M, NPH HeoDXOIHMOCTH, DHOIOTH -
Yeckol GeloacHoCTH MeIHUMHCKHY M3ZeTHA HE MeTALIOR B cinanos & cooTeeteTenn ¢ [OCT P HCO
1094931 —949,

donvekasred NpUMeHedHe ApYIHE MeTOR0n, GoeCeyd BEIOLIMY HIEHTHPHKALHD 1 KOOMYeCTRe HHOS
ONpeqeledie NPOIVKTOR TSCTRYRUNHE METANIOR U CIUIARGE B COOTESTCTBMM C TPEDOBAHMAMM MeX Iy HAPOL-
HEX CTANIAPTON.
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FTOCYIJAPCTBEHHB U CTAHAOAPT POCCHHCKOH ®PEJEPALHH

Hagenns MeIHIHACKHE
OUEHEKA BHONOMUYECKOID ,JJ,I-:ﬁCTBHH METULMHCKHX I-l3,LI,E.}[uﬁ

Yacerwe 15
HaenmadHEAUHA H KOARYCC TEENROE OUPEIEneiHe NPpOIVETOE JECTPYVEIMH METAUIOR M CILIABOE

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

Hara spemennn 2003 —01—01

1 ObnacTs npuMeHeHHA

Hactodinyi CTaHIapT pacnpocTpaddAercl Ha HoCHedoBadHe JecTPYREUHH MeTAIeE o CIUABOE,
KOTOpas BOIMHKAET B PEIVILTATS WIEKTPOXHMHYECKOID PALIOKEHHA NPH BRHMOIEACTEHA MEIHUMHCKOMD
AW © BUoorHueckol cpelofl opraiiaMa, o YCTAHARIHBIET MeTOOLl MASHTHRHKALRH 0 KOJHYeCcTReH -
HOTO ONpeIeleHid NPOIVETOR J8CTRYELHI.

CralfapT He PacnpocTRasAaeTcHd Ha MeTOIL HCCASI0BIHHA JECTRYE IHH METALTOR ¥ CAIARON, KOTORA
BRISEAHD MEXAHHYECKHM HANPAKSHHEM, Wa MeToUhbl WISHTHOUEALNE Cleaosnx anementos (<10 ppm),
COOSRAANHNCH B CAeLHGMIeCKHY METATIAY WIH CTUIARAX, 4 TAKEE Ha OUeHEY DHOTOMHYeCKoro JeHcTRH
MPOIVETOR TECTRYKUHH, ROTOPYIO NPOROAAT B cooTreTcTiuu ¢ NOCT P HCO 109931,

TpeGoBanus HACTOALUEND CTAHAAPTA ARTIHITCA PEKOMEHIVEMEIMI.

2 HopmaTHBHBIE CCBIIKH

B HacTtoaes cranjapTe BCMob3oBANE CCBUTKH HA CAeIyIOUiHe CTAHIApTL:

FMOCT P HCO 10993, 1 =99 Magenna Megnudickde. Ouerga GHotordyeckors BefcTiid Me i LM -
CKHX H3aenuh. Yacte 1. Ouenka M McCIenonanua

FOCT PHCO 10993 999 Maneana e quidicEde. Duerka OHoToriyeckoro 1elcTims Mae L HH-
CKMX Wanedaui: Yacte 9. (OCHOBHLIE OPHHLEATE HOSHTHOHMEILAE 1 KOIHYECTREHHOTD  OMPELeiIe
MOTEHUHANEHBIX NPOOVKTOR OeCTRVELMK

MOCT P HCO 109931299 Hagenma Me tiudicEHe. Ouenka OHONorHYeckons Je TR MeTHiHH -
CkMx M3aenuii. Yacre 12, [NpuroTortedye npol M CTAHIAPTHEE OBpATLLI

MO0 3585-95* Crexno dopocunvkatioe. 3.3, CrodicTsa

HCO 3696—87* Bora mna npopegednd adannaa b aaboparopusy. TexHHYeckme YCooBHa W MeTeIkl
HCTITaHMi

HCO BD44—99% Koppoidd MeTATIOE 0 CIUasoR. TepMHHEL B Onpede e

3 Onpenenennn

B HacTosmes CTANIAPTE NPHMEHADT TepMiHLl no [OCT P HCO 109931, MOCT P HCO 109939,
TOCT POy 1099312, HCO 8044, a Takae cleaviollide TeEPMHHLE ¢ COOTBSTCTREVIOWLIHM O peIe e HHAMM!

3.1 cnnam: MatepHan, cOCTOAWMA W3 METATIMMECKOID MIEMEHTE ¢ 0OH0H HAX Donee 100ARKIMH
APYTHE METILUTHYECKHN 1 (IWTH) HEMETAUTHYECKHY MEMEHTOR,

3.2 npoayETL GECTPYROMH: [TpoayKTeR, KOTOPEE NOMVYAITCH TPH WEKTPOXHMHYECKOM PACTIame WM
PAAIOHEHHH MaTepHala.

13 morpansqnsd noTenman nacensnoi obaaety £, (previok 1) [loTenuman navana Tok: Koppoidg.

34 apexrpoanr: PacTeop, COLEPRAMINE HOMLL, COCCODHIAE MPOBOIATE WIEETPHYSCKHE TOk.

* Mexoayuapoaree crasiapte — so BHHHKH Nocorangapra Pocoms.

Hanamae odemmannamoe
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15 moTemuman npobos ‘Ep: K prrHyeckdil NOTeHIHAN, BLIILE KOTOPRONS TIPOMCKOINT TRAHCTIACCHEHAA
EOpPPOIH.

3.6 pABHOBECHBIH MOTEMEAN: DNCKTPOAHEE IOTEHEHAL, NPH KOTOPOM COOTRETCTEVIOMINE KT Pog-
HEIE PEaklME TEPAOIHHAMHYECKH PABHOBECHEI

3.7 moTempHan pasoMEny ol nemn: [oTeHipan 3MekTpom, R3Mepe il no OTHOWE HHID K 2JEKTpony
CPABIe A WK APYToMY WISKTPOIY, KOTIE OTCYTCTEYET TOK.

4 Bribop MeTonoB HCCHENOBAHHA NpOUECCa PATTOKEHHA

4.1 Ofimme nosoaenHs

Mna uaenTHpHKauMd #KOTHYECTEE HHON OLEEHKH TPOIVKTOR JECTPYKLMH MeTallor M Chnanon &
MEIHUMHCKHX HAILAHAN MPHMEHTIOT TPH HIEKTPONMMHYECKHXN METOIL MeTOI MOTEHIHATL PAIoM KHYTOH
L2mnH, NOTEHUHOTHHAMHMECKHH W MOTEHUHOCTATHHECK M MeTOIE .

MeTon MOTEHLWAT] PAIOMKHYTON LEenH MCNOABIVIOT 0718 PAUIOKEHHA MATepRHATa & YCIoBMAX
HAIEROr0 HAKIOHA KPHBOH NOTEHUEMAT IAGTHOCTE ToKa. [ToTe HUHOIHHAMHYSCKHA METOD — L8 HIVUeiHs
ODIETD JAEKTPOXHMHYMECKOTD NOESISHHA HCCASOYEMOre MaTEPHAT: B ANA HAXOKOZHHA OnpeleieHHeX
credndrueckuy Tonex (£, 1 E) Ha Kpusoi noTenunan, miotHocT Toka. NoTeNuHoCTaTHYecKHi MeTol
NPHMEHAIOT A AKTHRIOID PATIOEEHMA HCCHSOYeMOre MaTepHald NpH ONpeleic HHOM MoTeHIWLTE 178
NOTYHEHHA MPOIVETOD PATTOREHHA 108 JanbReiiero apamnsa.

4.2 Heobxoanamue yeaosHAa

CrOpOCTH peakuHil SNeKTPOXHMHYSCKOTD Paliose M JaBHCAT oT KoaeOauHil KIHMATHYeCKHX
YCIOBHH B0 BpesMA NpoRefsHHd HCCHedoRaHHI, OT annaparyphl, COCTOSHHA OGPAIINOE B MEeTOI0n HX
noarotoski. TosmoMy BCCasIoRAHHA CAEIVeT NPOBOIHTL B CTCUMATERG GDORYI0BAHNEEX TafopaTopiaax
KBANHEHUHPOEAHHLIM NepooHanom. TexuHyeckoe 0DCIVEHERHHE K KanHGPOBKY aNNaparypid HeohXoqHMo
OpoBOAHTE B COOTRETCTEHH © IKCOAVATAUHOMHON J0KyMeHTalHed, VTBePMICHHOH B yCTAHOWTIEH HOM
NOMIIKE.

5 MeTolhl HCCTeIOBAHNM

5.1 Hecnenyemsle MaTepHaIs

COCTAR MATEPHAIA(0R) DOIKEH DBITL BHECEH B POTOKOL.

5.2 ObopyaoBaiHe LA PealHiaiME METOIA JEETPONIMAYECHOTD PAITOHENNE

Hueliky 13 DopocnHkaTHore crektd mo MO0 35385, ocnale e BoIaiLiM TepMOCTaToM, Cnocoh-
HESM MOLICPHHEATL TEMIEPATYRY OT 1oeec | oo smuuye | "C.

JANHCLIBATOUHA NOTEHIHOCTAT IHANAIOHOM HIMEPEHHA NMOTEHUHAna 6 npedenax =2 B u toxom
maanazomoM or 100 go 10-1 A

Mpubop o8 WiMeperiHa NOTENIHATA ¢ BECOKAM BXOAHEM conpoTimmennes (> 10101, cnocofusil
¢ JONYCTHMEIM OTETOHEHHEM PErHCTRUROETE MIMeHenHe noTenumana & | B 8 gwanazowe £2 B.

AMIEPMETP THATIAZOHOM HIMepeHnd Toka ot 107 go 10~ A M OTHOCHTENLHON TIOMPelHOCTLIO B
npegenay £1 %,

Pabounil anekTpon {uccaeavemslid obpasen).

Hasmepurentiaifl 2nesTpod, TAK0N Kak MaTHHA (CeTHA, MIACTHHEL WIH MPOBOIGKA), HIW rpafiTe-
BRI 2IEKTPOI MII0WANLK, He MeHee des B 10 pas npeseanied ol paboyero a1eKTpoa.

DIEKTPOI CPABHEHHA.

pH-MeTp 4YBCTENTENLHOCTRIO 2, 1.

OVHEIHOHANEHAA CXEME HIMEPHUTEMTEHON USTTH NPeAcTaBAeHa i MPIWIoReHHH A

CXeMarHUecKHil pHCYHOK 308K TPOTHTHYECKOH auefikn npeacTasied & npaioxeqsy b.

5.3 DACKTPOAHTI

HenoaeayioT CReayiollie WIeKTPOAHTRL:

= (0,9 F-pull pacTEOP XNOPHOA HATPHA]

- MCKYCCTREHHAR CMEH,

= HCKYCCTReHHAA TUIATM:A.

| PHMSUWIAHHLD— Cocran HCI{.}'L'L'I'II.EHHE!IIHI CIHEIHE M UM E NPHBCTICH B DPHTOREHHAA B

[Mpu HeoOXoAMMOCTH MORKHO HENONLI0BEATE IPYIHE WIEKTPOIUTEE, SCH OHH COOTRSTCTRYIOT Npenos-
JATAEMOMY HCMOTLI0EHAK METHLEHHCKOIO H3TEMHA.
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Econ scnoneawior conesoll pactoop we (09 %-peil, To B omiere ykatusaoT pH npusensesMoro
PACTREO.

B oruere of HCCaeIoBaHMAY BLIDOR SOSKTPOUIHTA D0/LEeH GRITL 0D0OCHOBAH.

5.4 Onmhop ¥ NOAMTOBKA HeCHeryeMuy obpasnon

541 Oduipe norome s

HyBCTEHTEALHOCTE METOLA WISKTPOXHMHYECKOTD PAIIREHHA JBHCHT OT COCTARA MaTepHana, obpa-
DOTKH MarTepHana ¢ OKOHYATEILH0H obpaboTekn nosepxiocTH. OThop obpasua, ero opyva ¥ NoAroTosKa
AOBEPNHOCTH MMEnT CVILECTREHHDE uauerme. OGpaiusl NPeIcTARIAIOT B TOM BHIZ, B KOTOPOM OHH
HENIOMBIVIOTCH [ METHUMHCKOM HI0STHH,

5411 Orbhop obpaiuce

B coormetcToin ¢ KOO [IH93-12 nna nposeieHdd HCCIeqomsiiHH MeToaoM e KTPOXHMHYeCKOTD
PAANOHEHHA TOTORAT He MeHes apyx obpaiuon. EcnM obDHapyeHhl IHZMHTENEHLIE OTRIOHEHHA B PeIyih-
TATAX MCCALAOBAHHN, BRACHIKT NMPHYHHE OTEACHEHHH W HCCAeOOBAHWKY [IOIREPTAINT VBEIHUSHI0E
KOTHY2C TR OOPaiion.

Ecni setannyyeckiid obpatey ofanaeT aHHIOTPONHLIMHE CROHCTRAME, OOVEIORIE HHLMH YCIOLHA -
MH APOHIBOACTED, B HCCTEAORAHM, CHE3AHNLIE ¢ HIYYeHHeM TONLKD CEOICTE NMOBEPXHOCTH, TTHHE OLITh
BECTIOMEHEL OOPasLL, PATPesaHibIe B TPOLoILHOM H ITOMepeuHos HATTPA RIS HHAX.

3.4.1.2 Dopya obpasion

[Mprsenseneie B HCCARIOBAHMAY METOLOM WEKTROXHMHYECKOrD PATIOMeHHA obpasusl {npavo-
YIOUTRHLE IWEH KPYIARE CTEPAHA, MUIACTHHEL WK 00HA CEOOOIHAN NOBEPXHOCTE) HATOTORIH KT CIocoiom,
AMATOTHYHEM HAMOTORIEHHID MeIHIHHCKOro Hanenus. O0pasinl, NPReicTanimoline cobol 4acTh peallk-
HOMO MEQHEHHCKQDD YETPOHCTE, MOPYT GhITL JTR00H fopril 1 TI08ano CocToHRA, OAHAKD HCCIeI0BAHNA
AOMAEHEL MPOROIHTECA B TIIATEMEHO KOHTPOIHPYEMEIX VCROBHAX, KOTOPLIE HKCHPVIOT B NPOTOKONE.

[Mnomwank NoBepyxHocTd o0paila, NOORSPranlErsct BOSISHCTEHID WIEKTPOMHTA, AEEHE ObITh
onpedeietd © TOUHOCTLIO Ao 1 % oblueid reosMeTpi4eckoll MICWATH 418 Toro, 9TobL OOeCreuNTh
AOCTOREPHOE M BOCTIPOUIROIHMOE ONPedeieHHe CKOPOCTH PATIOREHHA.

5413 CocToaHMe NoBepiHOCTH

Tax KAk cOCTOARKE MOBESPYHOCTH MATEPHANA MORET ETHATE Ha er0 IEKTPOXHM HYeCROe DATTIOREHHE,
COCTOSHHE MOBEPXHOCTH HCCAedyeMblx 0DPA3U0E J0UEKHO DLTE HWIEHTHYHO COCTOSHHE NOBEPXHOCTH B
METHIMHCKIAY HITSIMAX B TOEHO BLITE GIHCAHG B OTHeTe 00 Hecne Jonaiiax. Ins cpanieHus pesyabTaTon
HCCTENOBAHMIA PRuiiUHBY MATEPHATOE COCTOAHME NOB2PXHOCTH NP0 I0/IKHO GLITL DIHHAKOBLIM.

3414 [MogroToska obpazio

Obpazel VCTAHARTHEAIOT B BOOOHENPOWHEASMOM DEPHATENE WSKTPOAA TAKHM O0OpaiomM. 4TO0L
TONLEG HCCAROYEMAR MOBEPXHOCTE KOHTAKTHPOELTA ¢ WEKTPOIHTOM {NO0Y4anT padsdHil aekTpoa).
[MpHHEMANT MERL TPEIOCTOPOENOCTH I8 TOF0, YTO0H MesAY JAE[EaTeleM WIEKTPOIA 1 obpasion He
OLUIG WEMH, TAK KAK B 3TOM COyUHae BOIMORHA wenepad koppoidd. [lepes vccnenopamues padouHil
IEKTPOL OUHIIAT B ITHIONOM CTHPTE © NOMOMBI0 YILTRAIEYED B TederHe [0—13 sipn, Tuarensuo
IpoME BT BogoH Knacca 2 no HOO 36596 o neMe e HHo NOMeLEAKT B auefiky 0108 ReChe 106

542 Mpopeierde W3seperiid

Huaefixy MNoIHATOT HCCHeAVe MBIM PACTROPOM H, SCIH WIEKTPONHMHHECKOE PATTOMENHE JANHCHT OT
TeMnepaTypsl o adanaiore [0—350 "C, aueliky ¢ pacTsopos BLISRAHGAKDT NPH MOCTOS HUGH TeMaeparype
(371 "C.

YpoupeHk KHCHOPOAR B OIEKTPRINTE CHHAAIOT TyTeMm DaphoTHPOBAHWA AT0TOM AW Sprokos,
OYHILEHHEIM 0T KEHCAOPODA, 0 CKOPOCTEID =100 cvsun—' B Tedenne e senee 30 uMp oo dadana
npoecca. PacToop nepeMeliMigoT IyTeM DapfoTHPOGANKA TAtoM HIH MEXAHMYECKH, YTO0L HIMEHATL
JOEATEHONS HIMeHeHHa KouueHTpauwil. [lpr nepeMeiiMeanuy nyTeM NpoiyCcrEaHMe as3a MPHHHMAKT
MEPLl NPEfGCTOPOAKHOCTA, LA TOro Y4ToDl NyILIPEKH M58 He AIresHPORLIHCE HA HCCIRIye MO nonepy-
HOCTH.

5421 Metod noTeHmnraATa pasoMEIYVTON e

Kasnuii obpaien NoMelanT B oTaelbHui cTekNAHMLIE KouTelunep. Paismep CTekmaHHOID KOHTeH -
HEpa BEIDMPAOT Taky o0pasoM, YTohE MMeKTROTHT NOJHOCTEIC NoKPLBaAT abpasel. (WheM 3TeKTPpOaKRTa
BLIGHPAT W3 pacueTa He Mesed 1w ua | cw?® nopepxuocT obpaiua. OSpamawT ocofoe BHEMAHHE 1A
Ty, YTODEL 0OPAISL HHEAE HE CONPHEACAICH CO CTEEIAHHON MOBepXHOCTLRY, 30 HCKTHMEHHEM MHHHMATL-
O THHAH WM To4YEH, Heobxoguaoi 1ad noagepxkd. [Tpn vefomeinos obpazue TpedveMoe CODTHOEHHE
FLTOULATE TTOBE PXHOCTH, O0LeM MOKeT He JocTHraTee. [lostomy, ecnn uocreayesuiii obpasel Jo0EeH DBITL
COCTARTEH W3 OBYX WM GOtee YacTed, 3TH YacTH He I0TEHL KAcaThed Apyr apyvra. pH pacTropa HasepawoT
B HAMANE HCCOeRORaAMHH.
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Huehxa wa wocne JoBaii 0o #Ha BLITE IA0THO 3AKPHTA, YTohB NPELOTERATHTE Henapenie. Husiky
C HCCHeoyeMLIM ODpaIuoM BLDePAHBEANT UpH Tempeparvpe (37x1) "C B mevenme (7.040,1) cyr. JaTem
OOpatibl BHMHHMAKT W HIMepAT pH OCTABLTOCH PACTEOPA.

5422 [MoTenuoaHHaMHyeckHil MeTon

[MoTenpan paIoMEHYTOH HenH HIMEPA0T B Tede e He wmeHes 1 v nocoe morpysedqd pabouero
3ekTpoa, JaHHEH NoTeHnHAn 6YAeT ARNETECA HANATLHLIM TIOTEHLHATOM TIPH NMOTEHOHOHHIM HHeCK Y
HaMepernax. CROpocTh 3aMHcH NMOoTerHlMata 1onsHa coctapnate 1.0 wB/c. B Tex wocienonanmay, rie
CKOPOCTE 3AMHCH OKAILIBAST HETHAMHTENLHOZ WTHAHHE, BPSMA HIMEPSHHH MOMHO COKPATHTE, YRSIHYHBLR
CROpPOCTE 3anmuel oo 10 mBfc. Kpupyio 0OTEHIHAL/TIIOTHOCTE TOKA JAMHCHBAKT 10 MAKCHMUILHOID
noredmgana 2000 mB owrw smagcosanedoll nooreocT Toka, pasaod 10 sAcom?, anm Toro, grofn
YVOLAMTECH, YTO JOCTHIHYTS OIACTE TRAHCIACCHBUPORAMHA (PpHCcYHOK 1), HTod vOeIuTECA B CTAbMILHOC-
TH HAUAALHOTO MOTEHUIWAAA, NPOBOOAT 3AMHCE B OGPATHOM HATPDARTSHHHE, N0 Kpaidteil Mepe, 1o NoTeH-
OHATa pasoMkHyToll ueny. HaMepenia cieiyeT NoBTOpHTE BHoBE 0o 2000 sB woa 10 mAcm— . Ecam
KPHEAA He BOCOPOHIBGINTCH, NOBTOPAIOT UHED o 5 1o 10 paz. [Mocioe 5—10 UHEIOR KPUBAA TOTEHLH-
A/ TOTHOCTE TOKA O00EHA BOCTPOHIBOONTECH. Takme nelyT 3anuch torapidmyueckol Kpupol nioT-
HOCTE TOKA,/TIoTENUHAD {pHcvHoE 2). DHKCHPVIOT TIOTEHIMAN PATIOKEHHA, ONpefeleniuii Ba ocHone
PEaVILTATOR MOCNETHEre UHETA {pHCYROK 1),

1 j j j | j
10- |
% & -
i 5= :
!‘_ y
I _
D- |
e b abo o EEim0 10 2w

Momesaemn E, B

I PPHMEYDHNWS— 'EA CHEPEICI AN HY DPOOCRCHE N AWHEHHDE YEcTH EQUBOH OKHTACHUE TTH JHAMEHR R
TEIOTHOCTH TOES, PAOBHON HYJEED.

Pucyror | — Kpeaos SBRCHMOCTH IUOTHOCTH TOKI OT BOTEHUMATL, ROKTSEBUOMEAE Hno Toks
koppoan npe £ o porenunan npobos £

5423 [MoreHuHOCTATAHYSCKHI MeTon

BTOT METoA MOIRGIAST NPOESCTH KAUSCTREHHOS B KOMHYECTEEIHOS ONpeicieHie NPpOIyETOR Patio-
HeHud, Haxomamuxca b pacteope. [pH 3ToM MeTOle HoBRIH WecaeaveMuli obpasel] BLIASEHBAKT 1PN
NOCTOANMOM MOTEHLHATE BCZ. BPEMHA HIMEPeHHH H PETHCTPHPVIOT MOTERK MACCLl W KPHEYIO ITOTHOCTE
TOK/ BPeMA.

MoTerua, KoTopsiil HCNOALIVIOT LA ONPeIeleHns] NPOIVETOE PATTOKE HNA, ATAeTCA TIoTe N -
nos npobod (E, = +50 sB). B MEHCHMOCTH OT HIYUASMOrD MATEPHAN NPOIOTAHTENEHOCTE NOITPHIALHT
cocTanaaeT | wim 35 g,

[MponoTEHTENBHOCTL NOOAPHIAIMHE BHOCAT B OTHET.
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Mo usan E, wE

["FIL‘}'IHZII’; T I{FI‘HII.IHI JABHCHMOCTH JIH['HFI'I-HIHHFJ MEOTHOUTH TOKA OT NOTCHLALEE, HAnETPHPYEYIERE
THOTCHIHILT IIFEJE{JH H TOYEE IIL‘FI‘E'i'IIl_:It'I KiJHH(ZIﬂ

5424 AHANHI PACTROPOD, MOAYUEHHLIX TPH HCCTEADBAHHAX

[Mocae Kasaord IKCTIEPHMEHTA OCYILECTIARINT KANSCTREHHEIT W KOTHYSCTEEHHLIH AHATHIL PACTHO-
pOR, HCHOMLIYA MOUXOIALIHE [0 YYBCTEHTENBHOCTH METOOLL (HanmpHMep He Menes [ ppm NpH aToMEO-a0-
COPOUMOHHOM METOAE HIH MACC-CTIEKTROCKONIH ). PETHCTPHPVIOT TOALKG TE COCTARIH WNIHE HCCHEIVEMOID
PACTRONE, CONEPKANNHE KOTOPLIX BRILIE ¥POLRHS onpefeieHid. PeTHCTPHPVIOT BOe BelUecTha, OCaHaeHLIe
HA HIMEPHTENLHOM WeKTpone. KponMe Toro, COCTARMAKINE, ONacHBIE LTH 300 YET0BE K, PErHCTRH-
PYIOT B OTHETE B YCTAHORISHHOM IOPAIKE.

543 Oruet o HCCTEAORAHHAX

Ormyer of HoCelOBAHHAY 00THEH COTSPHKATE

= TIOAHYID AESHTHOHEILH D HCCIelyesMord obpaiua, GEnyas YHMHMeCcKHil cocTan,

- OTHOLUEHHE TOIHADH TIOREPYHOCTH padouers 30eKTpods K obbseMy MISKTPOUIHT,

- cocTas, obbev W pH 0,1 anekrponura;

- TEMIIEPATYPY WISKTPOIHTA,

- KPHAYHO (LI2) TOTHOCTE TOKS/ MOTEHUHAN, MelaTenhbHo KPHEYK: J0rapiddi MIoTHOCTH TOKS TIOTEH -
LIHAN LTS CPaBieHHA;

= MOTEHHAAT PATOMEHYTON enu;

- [OTEHUHAL OpoGos | IOTHOCT L TOKA TPH NOTeHUHATe poios;

= NOTEHUHAA PATIOKEHHA H MIOTHOCTE TOKA TIPH NMOTeHIHATE [RIUI0se HHE,

- CHOPOCTL PAIGEPTEH MOTEHIALNA]

= KAV (BE) IIOTHOCTL TORA/BPeMa 1 00ee BpeMa HiMepeHui;

= KPaTERH asanua Kpueod (THCTepesdc, MHKH W T. 4.);

= OTHCAHHE KAKHN-THO0 SHAYHTENLHBY HIMEHeHHH MOBEPRHOCTH ODPasia U (HIH) e KTPOTHTS;

= PESVILTATE AHATHIA WTEMEHTOR DATTOKEHHI B PACTEOPRE, GREIOMMOUNE CKOPOCTE PRETIOOKEHMHA,
MET oM

- METO] XHMMUECKOro aHATHIA HCCASIVeMOro PacTRop,

= THIT W OITACAHHE MPHPBOTE JNeKTRONR CRABHEHHA.

Bee noTedELTE I0MEHE GhIThL OTHECEHEl K HOPMLTEHOMY BOIOPOIHOMY moTenudany (HBIT).
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HFPHIIOAEHHE A
[cnpasoydHoe)

CYHKUEMIANLEAR CXEMA WIMEDHTEILHOH e

i noTaHgRaeTT; 2 anepmerp; 3 FIDOTHEELTE T, STEETON Cpammena; 5 pabonEd srekTH;
] .'IFI".-\U|'| ANH HOMOTEEHET MOTOHAN MLIE

Pucyror Al

[MPHIOAREHHME B
(CnpaBoyHOs)
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MNPHTOAEHHE B

[enpapoydHGe )

CocTap RCKYCCTRENNON COM0HB H HCKYCCTBEHNOH IU1A35A51

Coctus HICKTPOUIATS K-GI-I!I:ICII'IFIII.III:H peilrenTa. rin

“CK}'!’.’ETEEHHEU{ CIIEIHOL

Ma, HPO, {1,260
MalCl {0, 7K
K5O {1,330
KH, PO, i, 2000
MaHCO, 15060
Kl 1,20
MekycorBesnan npaama

MaCl & 800
CaCl, 0,20
Kl 03,400
Mps0, 0, 10
MNaHCO, 2206
Na, HPO, 0,126
NaH, PO, 0,026

Mpryveuwawne— Bee xMMUHECKHE PeareHThl . S0EE  OBTE  AHATHTHHSCKOH  CTENEHH  YHCTOTLE,
PACTROPEHRE BUIXHD NPOENIHTECE B Boae kacca 2 oo HOOD 3696,

NMPHAOKEHHE T
(T PR HOE )

Cnpapounas IRTeparypa

I TOCT P HOO 10992 15399 Mageman senpunnekcne. Ouenks Guonormeckoro e AT MelMuBHe KHL HaTeini,
Hacrs 13, Hacsmipukamss 1 KoanecTBe HHOE ONPEacicHHE NPOIyVETOR ECTPYELHH NOHMEPHEX MEIMUNHCKH
HATEAHI

M0CT P HOO 109093 14—2000 Oueqxa DEOAOrHSeCKOrG  IelicTERY  MeORUHHCKUY - naaenni. Yacre 14,
Hoentnduisxauninn B KOAMMECTEREHHOE ONPEALISHIE NPOIYKTOR SeCTPVKLHN Kepibikn

3 MOCT P HCD 10993 16—99 Hasenss seapuuickse. ODueHrs SHOIOrHHeCKoro JeicTERE  MeIRLAHCKI
sameanii. Yacrs bo. Monennposisne i neCica0BiHAE TOKCHEOKHHCTHEN TPOAVETOR ACCTRYKLAK M Bhl Ml SLHHS
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