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Beenenue

Coomonenue monoxeHut ctaHaaproB cepu I OCT P MCO 10993 «OuieHka O6MOI0rM4ecKOro AeMCTBUSI
MEIUITAHCKUX U3ACIUA» TIO3BOIAT OOCCIICYUTh CUCTEMHBIA MOAXO0A, K UCCIICAOBAHUIO OMOJIOTHIECKOTO JCH -
CTBUS MEIUITMHCKUX U3ICITAN.

Llenbro 3TUX CTAHAAPTOB HE SIBISIETCS O€3YCIIOBHOE 3aKPEIJIEHAE KOHKPETHBIX METOAOB UCCIICAOBAHAU U
HUCIIBITAHUM 3a IPYIITaMHA OTHOPOIHBIX MEIUIIMHCKUX U3ACIUN B COOTBETCTBUU C IIPHUHSATOMN KIIACCU(PUKAITUECH
IO BUAY U JUTATEIIBHOCTU KOHTAKTA ¢ OPraHu3MoOM 4elioBeKa. I1103ToMY IiTaHUpOBaHUE U ITPOBEACHUE UCCIIC-
TOBAHUM U UCIIBITAHAU JTOJDKHBI OCYIIESCTBISTH CIICITUAIUCTHI, UMEIOINNE CIICIIUATBHYIO ITOATOTOBKY U OIIBIT
B O0JIACTH CAaHUTAPHO-XUMHUICCKOU, TOKCUKOJIOTUICCKOM U OMOTOTMYECKOM OLICHOK MEIUIIMHCKUX U3JICITUA.

CTaHmapThl 3TOU CepUU IBISIOTCS PYKOBOISIIIUMHA TOKYMEHTAMU I IIPOTrHO3UPOBAHUS OMOIOrHYEC-
KOIO JCUCTBUS MECAUILIMHCKAX U3ICIUNA Ha CTaIUHA BBIOOPA MATEPHUAIOB, IIPEaAHA3HAYCHHBIX JUTSI UX U3TOTOBJIC-
HUS, a TAKXE I UCCIISAOBAHUIA TOTOBBIX OOPAa3IIOB.

B cepuro 'OCT P MCO 10993, mMerolyio rpyrmmnoBou 3arooBoK «znemsg MeguimmHcKkue. OreHkKa
OMOIOTMYECKOI0 JeUCTBUA MEAUIIMHCKUX U3IETUI»>, BXOIAT CIESAYIOLINE YaCTU:

- 9aCTh 1 - OIlEHKAa U UCCIICAOBaHUS;

- 9aCTh 3 - UCCNIeJOBaHUE TCHOTOKCUYHOCTH, KAaHLIEPOTEHHOCTHA M TOKCUYECKOTO JEMCTBUAS HA PEIPO-
JTYKTUBHYIO (DYHKITHIO;

- 9aCTh 4 - UCCIeAOBaHUE U3ACIINIA, B3aUMOASHCTBYIOLIMNX C KPOBBIO;

- 4acTh 5 - UCCIIeNOBAaHUE HA IIMTOTOKCUIHOCTD: METOJBI 1N VILTO;

- 9acTh 6 - MccenoBaHMe MECTHOTO JIEUCTBHA TTOCIIE UMIUIAHTAIINN,

- 9aCTh 7/ - OCTAaTOYHOE COACPXKAHUC STUICHOKCHIA TTOCIIC CTCPUIN3AIIUN;

- 9aCcThb 9 - OCHOBHBIE MPUHIIATIBI UIEHTU(MUKALIAU U KOMUUECTBEHHOTO OITpeacieHUS MOTeHITMAIBHBIX
MPOOYKTOB ACCTPYKIIUHA;

- gacThb 10 - uccnenoBaHue pa3apakarolero i CCHCUOWIU3UPYIOLLETO ICUCTBUS

- gacThb 11 - uccrmegoBanve 00IIEeTOKCUIECKOTO ICUCTBUSI;

- 4acTh 12 - mpUTroTOBICHUE TIPOO M CTAHIAPTHBIC OOpa3LIbl;

- 9aCTh 13 - “aeHTUDHUKALIMSA U KOJIMIECTBECHHOE OIIPEACICHHUES MPOAYKTOB ACCTPYKIIAU MOIUMEPHBIX
METUITMHCKUX U3NCTTUNA;

- 9acTh 16 - MomeMpoBaHHue M UCCIefOBaHNE TOKCUKOKMHETUKH TIPOAVKTOB IECTPYVKIIMN U BEIMbBIBA-
HUA.

B cTannapre n3nmoxeHbl MIPUHIIAITH WASHTU(UKALIMN U KOJIMYECTBEHHOI'O OMpeie/IcHUS BEIeCTB, O0pa-
3VIOLIMXCS TIPM paclleIIeHNM XUMHUYEeCKHUX CBA3EH B pe3yabTaTe IPOIECCOB THAPOIN3a U OKUCIEHUS B
MOJCIIBHOM cpenie. PaccMaTpUBaroTCs JOMOMHUTEIBHBIC OMOJIOTMIECKUE (DaKTOPHI, BIIUSIOIINE Ha CKOPOCTh U
XapakTep mpoliecca JeCTPYKIIMU, TaKUe KaK hepMeHTHad, OeJIKOBas U KJIeToYHasa aKTUBHOCThD. [1omydyeHHas
UHpopMaIig HeoOXoauMa IS OLIEHKU OMOJIOTUIECKOTO AU CTBUS TIOTUMEPHBIX METUITMHCKUX U3ICTTUNA.

MeTonbl MCCIIEAOBaHUS, U3JIOXKCHHBIC B CTAHAAPTE, B3ITHI U3 MEXAVHAPOIHBIX, HAIIMOHAJIBHBIX CTAH-
IapTOB, IUPEKTUB U HOPMATHUBOB.

JlommyckaeTcst MpUMEHEHUE IPYIUX METOOB, 0O0ECITEUMBAIOIIUX OLICHKY OMOIOTrHYECKOIO ICHCTBUS ME-
TUITAHCKHAX U3ICIINA B COOTBETCTBAH ¢ TPEOOBAHUSIMA MEXKIYHAPOIHBIX CTAHIAPTOB.

B mpunoxenusix b 1 B n3moxeHbl METOTUKA UACHTU(PUKALIMA U KOJTHYECTBEHHOTO OMPEACICHUAS MTPO-
IVKTOB JECTPYKIIMM IMMOTUMEPHBIX MAaTCPHUAJIOB METOJAMH Ta30BOM XpoMaTorpadpud M BEICOKOIPPEKTUBHOMU
KUAKOCTHOM xpoMaTtorpaduu, mpuMeHsieMble B POCCHM ITpH OLICHKE OMOJIOTUYECKOTO JCUCTBUS MEIUITTHC-
KMX U3AETUU, U ITPUBEACHBI CIIPABOYHBIC JAHHBIE XpOMAaTOrpaUIeCKUX IMMapaMeTPOB OIPeacIeHUS KOHIICHT-
paIim psiaa XUMUIECKUX COCTUHEHUA B BOIHBIX PACTBOPAX.

[TpunoxeHusa A, b 1 B HOCAT CIIpaBOYHBIN XapaKTep.
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TOCYJTAPCTBEHHBIU CTAHIOAPT POCCUHUCKOU PEAEPAIIUMU

N3 nemmda MeITMIHHCKHE
OIIEHKA BUOJIOTMYECKOTI'O TEUCTBUA MEIUIIMHCKUX U3EJINA

YacTth 13
N penTrduKanya ¥ KOJHIECTBCHHOE
onpeaeieHue NPOAYKTOB JECTPYKIMH NOJHAMEPHbIX
MEIHIUHCKHX H3eTHA
Medical devices. Biological evaluation of medical devices.
Part 13. Identification and quantification of degradation products from polymeric medical devices

MaTa seenenna 2002—01—01

1 O6aacTh npuMeHEeHUA

HacTrosaimmii craHoapT YCTaHABIMBACT OO0IIHUE TPEOOBAHMS K COCTABICHUIO IUIAHA UACHTU(DHAKAITAN A
KOJIMYECTBEHHOTO OIMPEACICHUS MIPOAYKTOB ASCTPYKIIAA MOMUMEPHBIX MEIUIIMHCKUX U3ICITAN (1aJIee — W3-
NIEJINI), TOTOBBIX K IIPUMEHEHHUIO B MEIUITMHCKOM TIPAKTHKE.

B crannapTe U3m0oXeHb! Ba METOA MTOJIYICHUS IIPOAYKTOB N1ECTPYKIIUU:

- METOJZI YCKOPEHHOTO U3YYCHUS ASCTPYKIIUHA, TPUMEHSIEMBINA KaK CKPUHHUHIOBBIA METO/;;

- METOJ, M3YVIYECHHUA JSCTPYKIIMHA B PEATHPHOM BPEMEHH.

J1 UccnenoBaHUS MAaTEPUAIOB, IMIPEIHA3ZHAYEHHBIX UTS TTOJIUMEPU3ALITAH 1N Situ, UCTTOJIB3YIOT CXBATHUB-
IITANCS WA 3aTBEPACBIIIAN TTIOIUMED.

[TomydyeHHBIE JaHHBIC UICOJIB3VIOT IJIS1 OLICHKHW OMOIOTMIECKOro JCMCTBUS TTOIAMEDA.

Hacrosiit ctTaHoapT pacIpoCcTpaHsSIeTCS Ha IMPOAYKTHI ACCTPYKIIAHA, KOTOPHIC 0OPa3YIOTCS B PE3YIbTATE
N3MEHEHHASI XMMHUYCCKUX CBOMCTB IOTOBOTO K YIIOTPEOJICHUIO TTOIUMEPHOTO U3ICITHS.

TpeboBaHU HACTOSILETO CTAHAAPTA SABISIOTCSI PEKOMEHAYEMBIMHU.

CraHmapT HE pacIpOCTPAHICTCS Ha W3OS, ACCTPYKIINS KOTOPHIX BhI3BaHA HArpy3KoM, U3HOCOM U
3JIEKTPOMATHUTHBIM U3IYIYCHHAEM BO BPEMSA KIIMHUICCKOTO IPUMEHEHHAS, A TAKXKE Ha OCKOJIKHA U PACTBOPH-

MBIC TIPOAYKTHI JSCTPYKIINMI, OLICHKY OMOJIOTHYECKOTIO ACMCTBUS KOTOPBIX MPOBOIIT B COOTBETCTBUA ¢ [ OCT
P UCO 10993.1 u UCO 143538.

B cBs131 ¢ O0IBIINM pa3HOOOpa3eM MOIUMEPHBIX MaTEPHUAIIOB, MCITOJIBb3YEMbIX B METUIIMHCKHUX U3/1e-
JIASIX, HET BO3MOXHOCTH YKa3aTh KaKhe-JIMO00 KOHKPEeTHBIE aHATUTHIECKIE METOIBI WX OTIATh UM IIPEIITod-
TeHre. Hacrosimmii ctaHmapT He ycTaHaBIUBaeT KOHKPETHRIX TPeOOBAaHHUM K IOITYCTHUMBIM YPOBHSIM ITPOAYKTOB

NECTPYKIIAU.

2 HopmaTuBHBIE CCHIJIKH

B HacTosimeM craHmapTe UCIMOMb30BaHbI CCHIIKHM Ha CASAYIOIIAE CTaHIaPThI, CoaepKallie MOIOXKEeHMS,
KOTOpPBIE MOTYT pacCMaTpUBaThCA KaK pa3aeiibl HACTOSIIETO CTAaHIAPTA:

I'OCT P ACO 10993.1—99 Uznenua MeauitmHcKue. O1ieHKa OMOIOriueCcKoro 1eicTBUSA MeTULIMHCKUX
n3nemui. Yacte 1. O1ieHKa 1 UccienoBaHus

['OCT P UCO 10993.9—99 Uznenna MeguimmHckre. OrieHKa OMOIOTHYeCKOT0 IEHCTBUS MEIUITMHCKIAX
n3nearii. Yacts 9. OcHOBHEBIE TIPHHITATIBI UACHTHOUKAITMNA M KOJIMUYECTBEHHOTO ONMpeieeHIAA TIOTEHITHATBHBIX
IMPOAVKTOB JIECTPYKIINHA

['OCT P UCO 10993.12—99 Uznemma MemuimmHckue. O1ieHKa OMOJIOTHYECKOTO NEUCTBAS METHUITAHC-
Kux u3aenrii. Yacte 12. IIpruroToBieHUe IIpod U CTaHAAPTHLIC 0Opa3Iibl

U3nanne odunuajIbHOe
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['OCT P NCO 10993.16—99 Uznenmna MmemumuHcKAe. O1ieHKa OMOMOTHIECKOTO JeUCTBUS MEITAITAHC-
Kux n3nemii. Yactes 16. MonenrpoBaHue U McclieIoBaHe TOKCUKOKMHETUKHA MTPOIAYKTOB JIECTPYKIIMA 1 BBI-
MBIBaHUS]

NCO 3696: 1987* Boma mis 1adopaTOpHBIX aHATU30B. XapaKTepUCTHKa M METOIBI TECTUPOBAHUA

NCO 13781:1997* Xupyprudeckue uMrutantathl. Iloma (L-TakKTHAHBIE) CMOJIBI U U3rOTOBICHUE U3
HUX (POPMBI )11 XUPYPTAYECCKAX UMIUTAHTATOB. U3ydeHUE NECTPYKIIAH in Vitro

NCO 14538:** OrieHKa OMOJIOTUIECKOTO JeMCTBUA MEIUIIMHCKUX U3neanii. HopMupoBaHue 1OoImyCTH-
MBIX YPOBHEM OCTATOYHBIX KOJIUYECTB XUMHUICCKHUX BELECTB MMOCHe CTEPUIN3AIIUU U 00OpabOTKHM Ha OCHOBE
OLICHKU PUCKa TS 3[10POBBSI.

3 Onpenenenus

B HacTosimeM craHmapTe MCHoOab3yiOT TepMUHBI, IpuBeacHHble B [OCT P UCO 10993.1,
'OCT P UCO 10993.9 mu UCO 13781, a Takxke clenviolnie oTpeacicHAS:

3.1 ocTaTounbii MoHOMep: HermpopearnpoBaBIMe XAMUYECCKUE COSTUHEHUS, U3 KOTOPBIX OOBIYHO ITOCT-
POCHBI MOTAMEPHBIC 1IEMH, OCTAIOIINECI B KOHEYHOM ITOJIUMEPHOM MaTepHalc.

3.2 NPOAYKT AECTPYKIHH: XUMHUYCCKOE COCIUHEHUE, TMTOIYIEHHOE B PE3YAbTATE pa3pylICHUS ITOIUMED-
HOI'0 MaTepralia, B TOM YMCIE JII000E COeAUMHEHNE, 00pa30BaBINeeCs IMPU MOCASAYIOIINX XUMHAYESCKUX PEaAKITA-
SX.

3.3 no/mMepHbIi MaTepraa: MaTtepuai, COCTOSIIMNA U3 JIMHHOLICTOYESYHBIX U (MIN) TIONEPESIHO CIIIM-
ThIX MOJICKYJI, OOpa30BaHHBINA U3 3JIECMEHTOB, KOTOPBIC Ha3bIBAIOT MOHOMEPaAMHU.

3.4 rmapoarTHYECKas AecTpYKmusA: Pa3prlB XMMHUYECKUX LIENIEU B TOJTUMEPE IO, ICUCTBUEM BOIHI.

IlpuMedaHHue— Boaa MOXET UMETh HEUTPATBHBIN, KUCJIOTHBIM MJIH IICJIOYHOM BOAOPOIHBIA IMTOKA3aTE/Ib
pH ¥ MoxkeT cofepXaTh AOIIOIHUTEIBHEIE XUMAYECKHAE COCTMHEHWS VI UOHEL.

3.5 okucanTeabHASA AeCTPYKIMA: Pa3phlB XMMHUYECKAX CBSA3EH IO, ICMCTBUEM OKHUCITATEIICH.

3.6 ockoaxm: YacTvipl MaTepraiia, o0Opa3oBaBLIMECS IIPU AECTPYKIIMU MTOIMMEPHOTO MaTepraia.

4 MeTtoabl M3Y4eHHA AECTPYKIMM

4.1 OcHoBHBIE METOIBI

41.1 DTansl UCCIenlOBaHUSML

B cootBercTBuM ¢ 'OCT P MCO 10993.9 nna nonydeHus1, MACHTU(PUKALIMHA U (MJTH) KOJTMYECTBEHHOTO
OMpEACICHUS MPOAYKTOB ACCTPYKIIMU MCHOJIB3YIOT CICIHUAIBHBIE METOAbI. [Ipy U3ydeHUHU ASCTPYKIIUA C
TMMTOMOLLBIO YCKOPEHHOTO METO1a UASHTU(PUKAIIAS U KOJIMISCTBEHHOE OIpeeieHUE MPOAYKTOB JEeCTPYKIIMU
MOTYT AaTh JOCTAaTOYHYIO HH(POPMAIIHIO I aHaIu3a pucKa. Korna tTakas nH@opMals He JOCTaTOYHA WA
OTCYTCTBYET, IIPOBOIAT UCCIICIOBAHUE B PCATBHOM BPEMEHH.

I[IpuMedaHnue — [log uccaeloBaHeM B PEaTEHOM BPEMEHH 3/IECh M Aajiee TTOHMMAIOT MCCIEIOBAHME,
IIPOJIOJCKUTCIBHOCTE KOTOPOTO COOTBETCTBYET JJIMTECILHOCTH KOHTAKTA M3/IC/IMS C OPraHU3MOM 4YEJIOBECKA TIPU TIPH-
MECHEHHHU B METHUITMHCKOU TTPAKTHKE.

B HacTosieM cTaHaapTe 3Talbl UCCAEIOBAHUS UTOXEHHBI B ITOCICI0BATEIIBHOCTH, B KOTOPOU UX CIICAYET
BBITIOTHSIT.

IlpuMedaHH e — YCKOPEHHOE N3YICHUE JICCTPYKIIAH MOXHO MCITOJIB30BAaTh B KAYE€CTBE CKPMHUHTOBOIO
TeCcTa. ECIM B YCKOPEHHOM PEXUME ACCTPYKIIUSA HE HAOMIOAACTCHA, HET HCOOXOAUMOCTH M3y4YaTh ACCTPYKITUIO B Pealb-
HOM BPEMEHH.

412IloanroToBKa obOpa3ia

OCHOBHBIE aCIIEKTHI ITOATOTOBKA 00pa3iia JOKHBI COOTBETCTBOBATh NooxkeHusM ' OCT P UCO 10993.12,
32 UICKITIOYCHHUEM CIYIaeB, KOTIa UMEIOTCS CChUTKH Ha CIICIIAATbHBIC METO/IHI.

41.31lepBOoHavYadbHagd OIeHKAa MaTepHanaa

AHAIUTHIECKHAC METOIBI, UCITIOJIb3YEMBIC IS IEPBOHAYAIBHOM OLICHKU MaTepuaiia, JOIKHBI COOTBET-
CTBOBAaTb M3y4acMOMY IMOMAMEPHOMY MaTeprany. IlpuMeHsseMbIe METOOBI aHAIN3a OOOCHOBBIBAIOT U BHOCST B
OTYCT.

B mpunoxeHnH A IIpeacTaBacHbI METOABI aHAIW3a M JaHHBIC O BO3MOXHOCTSIX UX IIPUMCHECHUAS IS
XapaKTECPUCTUKU MMOTUMEPHBIX MATCPHANIOB.

414 PeakxTuBBH M 00O0OpYIZOBaAaHMHUE

* MexnayHaponausie ctaHaapTel — B0 BHUUWKMUW T'occranpapra Poccuu.
** byneT oImyOJIMKOBaH.
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4.1.4.1 Pacmeoput 011 npoeedenusn uccaedosanus
Bce ucnonmb3yeMsble pacTBOPHL JOKHBI OBITh BHECEHBI B OTYET 00 UCCIICAOBAaHUH, A KX BRIOOP OOOCHO-

4.1.4.1.1 PeareHTHI [T THAPOITUTHICCKON OECTPYKIIMHA

PeKOMEeHIYIOTCS CIEAVIOLIAE PACTBOPHI:

- BOZIa aHAJIMTUYECKOM CTeTleHW YMCTOTHI Kiacca 2 B cooTBeTcTBHH ¢ UCO 3696;

- Oy(bepHBIA pacTBOp, HarmpuMep, B coorBeTcTBUM ¢ UCO 13781.

4.1.4.1.2 PeareHTHI [T OKUCIIUTEIBHOMU JECTPYKIIAHA

PeKoOMEHaYIOTCS CIEeAYVIOIIHE PACTBOPHI:

- BOIa ¥ TiepeKnch BOIOpoaa, HarmpuMep 3%-HBI pacTBOP TIEPEKICH BOAOPOIA CTEMIEHH YUCTOTHI B
cooTBeTCTBUA ¢ PapMakoIieei;

- peakTuB PeHTOHA [CMech pa30aBIeHHON MepeKUCH Bonopona u coieud xemnesa (1), vampumep 100
MKM Fe** u 1IMM H,O.].

DTHA OKUCITIOIIAES PACTBOPHI MOTYT OBITh HECTAOWIIBHBIMHY IMIPH MOBBIIICHHBIX TEMIIEPATypaxX WIH JTH-
TeTbHOM XpaHeHHH. [103TOMY CO3ma10T TaKie VCIOBHSA, YTOOBI OKHMCISIOIIAS CIIOCOOHOCTD PACTBOPOB COXPa-
HSUTaCh Ha JOJDKHOM YPOBHE.

YcTaHaBIMBAIOT JUAMTA30H CTAOMIBHOCTH, OOOCHOBBIBAIOT U BHOCST B OTYET.

4.1.4.1.3 Ipyrue pacTBOpHI 1JI1 UCCIICIOBAaHUN

Jts uccnenoBaHUS. KOHKPETHOIO MOIUMEPA WK ClIydast MpUMEHEHUS BRIOUPAIOT APYTUE PACTBOPHI 1T
TIPOBEACHUS UCCIICIOBAHAM.

IlpuMedaHue— B ciaydae mpoBeicHUS UCCACAOBAHUSA OMOTOTHYECKOTO JCMCTBAS OCKOJIKOB WIH BBHITSDKKH
W3 U3NEIHS ¢ UCTIONB30BAHAEM OAKTEPHMITH/IHBLIX WA MPOTHBOTPHUOKOBBIX JOOABOK, KOTOPHIE BIMSIOT Ha PE3VABTATHI
AHAJIN30B, BO3ZHUKACT HGOﬁXOIIJ/IMOCTL NnoaaACPXKHUBaTh CTCPHWJIBHOCTD CPC/Ibl B TCUCHHUC BCCT'O UCCACAOBAHHA.

4.1.4.2 Koumeiinep

B 3aBHCUMOCTH OT XapakTepa pacTBOpa IS IMPOBEACHAS UCCASIOBAHUNA UCIIONB3YIOT INOO0 CTEKIISIHHYIO
MMOCYAY XUMHAYECKOTO KJIAccCa, MO0 MOMATETPAMDTOPITUICHOBBIC WX MOMUIIPOIMUICHOBBIC KOHTCHHEPHI B
3aKpBITOM (3aMKHYTOM) cucTeMe. HeobxomuMo KOHTPpOIAPOBATh BO3MOXHBIC 3arpsI3HEHUS OT KOHTEHUHEpA.
HeobxommMo mmpeacTaBUTh 0OOCHOBAaHUE TOIO, UTO KOHTEMHEPHI HE BIUSAIOT Ha PEe3yIbTaThl aHAJIU3A.

4.1.4.3 Becut

Jng onpeneneHUs TTOTEPU MacChl MCTTIOIB3VIOT BeChl, CIOCOOHBIE UBMEPUTH UCXOIHYIO MaccCy IIPOOHI C
HeoOXOIUMOI TOYHOCTBIO. ECiIM Mpearonaraercs, 94To MaTepydall Mo Ha3HAYEHUIO JOJDKEH paccachiBaThC,
OTHOCHTEIbHAs MOrpelliHOCTD AOJDKHA OBITh B IIpenenax +1 %. Jlna MaTtepHUaioB, YCTOMUMBBIX K JECTPYKIIUH,
OTHOCHUTEIbHAS MOTrpelnHOCTh HOoKHA OBITh B mpenenax + 0,1 %. Becol 1omkHBI 00ecIieuBaTh U3MEPEHUS B
miamas3oHe 0,1 % oO1eit Macchl TIPOOHI s paccackiBarommxcsa momuMepoB U 0,01 % — mia cTaOMIBbHBIX
TIOJTAMEPOB.

TpedbyeMBIid 1UAMa30H U JOMYCTAMYIO MTOTPEIMHOCTh U3MEPECHUS TTOTEPU MACChl BHOCSIT B OTYET 00
UCCIICIOBAHAH.

4.1.4.4 Obopydoeanue 011 ébiCyuiu8anus

ITpuMeHsIOT 000PYIOBAHUE, KOTOPOE 0OCCIIEYUBACT BRICYIIIMBAHUE OIMBITHBIX O0PA3IIOB 10 MTOCTOAHHOM
MacCChl, HE 3arps3Hssa UX, 1 HE MPHUBOIUT K TIOTEPE JCTYYUX NMPOAYKTOB JACCTPYKIIMHA. XapaKTCPUCTUKU
00OpYIOBaHUS BHOCST B OTYET 00 UCCIICIOBAaHUMN.

4.1.4.5 Hcmounuk eakyyma

[IpUTrOoHBIM CYMTAIOT JTI000€ YCTPOMCTBO, CIIOCOOHOE O0ECIEYUTh COOTBETCTBYIOIIMM BaKyyM
(< 500 ITa) B 0060pynoBaHUH )15 BEICYIMABAHUASA. XapaKTCPUCTUKHA YCTPOMCTBA BHOCAT B OTYET 00 UCCIIEIOBA-
HUW.

4.1.4.6 Obopydoearue 041 pazdenenus

U cronb3yioT modoe 00opyaoBaHUEe, CIIOCOOHOE OTAEISITh OCKOJIKH, 00pa30BaBIIIMECS B XOA€ U3YICHUS]
IEeCTPYKIIMA. MOXHO UCITOIB30BaTh HHEPTHHIU (DUIBTP, HEHTPUMDYIY C KOHTPOIUPYEMOMN TEMIIEPATYPOU WA
WX KOMOMHAIIMIO. XapaKTEePUCTUKH O0OPYIOBAHUS BHOCST B OTYET 00 UCCIICIOBAHUMN.

415 KoaumdyecTBO HCCIEeAVEMBX 00pa3mMoOB

JUTa KaXnoro UCCIeI0BaHUS pa3HOM MPOAOIKUTEIBHOCTA OTOMPAIOT HE MEHee Tpex oopas3oB. /g
KaKII0ro o0pasia UCIIOAB3VIOT OTACIbHBIN KOHTEHHED. [T KakKnoro UCCiaecaoBaHus pa3HOU MIPOIOLKUTETh-
HOCTU MMPUMEHSIOT OAUH «XOJIOCTOM» KOHTPOJIb.

IIpuMedaHue— Ecia HeoOGxomuM Gosiee HAAEXKHEBIN CTATUCTUIECKUAN aHAIU3, IS KAXK/IOTO UCCIEIOBAHMS
pasHOM TIPOMOIDKMUTEILHOCTH YBEIUYMBAIOT KOJIUICCTBO O0pa3IloB.
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41.6 PaszsmMmep U bopMa MccaenyeMbBXx o0Opa31oOB

HeobxomuMo ydUTBIBATh, YTO pasMep U popMa odpa3iia UMEIOT BAXHOE 3HAaYCHUC TS MOJYICHUS
TOCTATOYHOTIO KOJIUYECTBA MPOAYKTOB JACCTPYKIIMU. ECTA B KadecTBe 00pa31ia UCIIOIB3YIOT PparMEeHT rOTOBO-
TO U3AENH, CIeayeT UCKIIIOUNTh WM CBECTH K MUHMUMYMY MTOBEPXHOCTH, KOTOPBIe OOBIMHO He KOHTAKTUPY-
IOT C OUOJIOTUIECKOM CPEeaOH.

PasMep, dopMy U TIoInaab MOBEPXHOCTH O0Opasila BEIOMPAIOT TAKUM OOpa3oM, YTOOBI PaBHOBECHUEC
MEXJy PacCTBOPOM, B KOTOPOM M3y4aeTCs ASCTPYKIMS, U TTOCTOSIHHON Maccou T OoIpecieHUud OalaHca
MacC MOIJIO OBITh JOCTUTHYTO 3a IIPHUEMIIEMOE BpEeMsl.

IlpuyMevyaHHusa

1. B ompenesieHHBIX 00CTOSTENBCTBAX MOXET BO3HUKHYTh HEOOXOMUMOCTh U3TOTOBUTL UCCASAYEMBINA 00pa3sell,
UCTIONB3YS TE€ XK€ METO/BI OOPAOOTKM U CTCPUIU3AIUUA, UTO U B TIPOIICCCE U3TOTOBICHUS U3NCIUSI.

2 B ciayyae IpuMeHEHUS PacCachIBAIOIMUXCS TIOTUMEPOB MOXET HE JOCTUTATBCS PAaBHOBECHE MEXY TIOJIUMEPOM
W PACTBOPOM.

41.7CooTHOmMeHNUEe Macca/o00peM

OTHOInEHHUE MacChl UCCIIeAYeMOro oopasia K 00beMY pacTBOpa JOKHO OBITH He MeHee 1:10. O0pa3siisl
TOJIXHBI OBITh TTOTHOCTBIO TTIOTPYKEHBI B PACTBOD TSI IIPOBEACHUS UCCIeAOBaHU. BEIOpaHHOE COOTHOIICHUS
TIOJKHO OBITh OOOCHOBAHO M BHECEHO B OTYET 00 UCCIICIOBaHUM.

IIlpuMedaHnune— CoorHomeHHe 1:10 OBITO BBIOpAHO M3 MPAKTUIESCKUX COOOpakeHMil. MCcrIomb3ys 3To
COOTHOIIIEHHE, CIEAYET VUUTHIBATh, UYTO MMTpAIlMs IIPOAYKTOB MOXET TIOBIUATH HA TedeHHe caMOM JEeCTPYKIIAH, a
TaKKe Ha CKOPOCTh U PAaBHOBECHE PEAKITUU JACCTPVKIIHUH.

4 1.8IIlpenBapurtenpbrHag odpadoTKka odpa3s3ia

Y1008l BEIMUCIUTB OaTAaHC MacC, 00pa3ell BRICYIUBAIOT A0 IMMOCTOSIHHOM Macchl. ECiu u3nenne conepXuT
JIETY4e KOMIIOHEHTHI, HEOOXOIUMO BBIOpATh IPUTOAHBIN METO/, BRICYIIIMBAaHUA. B 3TOM Citydae METO/ BBICY-
IIMBAaHUS 1 YCIOBUSI OOOCHOBBIBAIOT U BHOCAT B OTUET 00 MCCIICIOBAHUH.

419BogopoaguHB i mokaszaTtensr pH

Ecimu pacTBOp TS IIPOBEACHUS MUCCIICAOBAHUIN UMEET oIpeaeieHHOoe 3HadeHue pH, ero moanepXumBaioT
B HYKHOM Juara3oHe. BeiOpanHoe 3HadyeHue pH nomkHo coorBeTcTBOBaTh pH MecTta npeamoiaraeMoro mpu-
MEHEHUS (HaITpUMeEDp, KUCIas cpeaa Xkeayaka). HeodxomuMo yauteiBaTh 3MEeHEHUS pH, BRI3BaHHBIC (PHA3HO-
JIOTHICCKUMH IMPUIUHAMHU, HAITPUMEDP BCIICACTBUE BOCITAIUTEIIBHOM peakiii. 3HadyeHus1 pH 000CHOBBIBAIOT,
A3MEPSIIOT U BHOCST B OTYET 00 UCCICIOBAaHUMN.

IlpuyMevyaHHusa

| TToBBIIICHME TEMIIEPATYPHI MOXET U3MECHUTL 3HaYcHHE pH.

2 HeoOxomuMO yYUTHIBATB, UTO €CAU 3HadYeHue pH He MoMAepXMBAIOT B COOTBETCTBVIOILEM JIHAIIA30HE, TO
00pa3yIoIIMECs IMMPOAVKTH ACCTPYKIIMA MOIVT OBITH T€ XK€, YTO U OOpPa3yIOIIHECS B €CTCCTBECHHBIX OMOJOTHYCCKUX
VCJIOBUSIX, @ MOTYT M HE COBIAAATL C HUMMU.

4.1.100npenenenHme 6amaHca MaccH

OOpazell yIaagioT U3 pacTBopa U IPOBeAcHUS UCCISIOBAHHUNA U ITPOMBIBAIOT COOTBETCTBYIOLIUM KO-
JIMYECTBOM BOJIbI aHAJIUTUIECKOU CTETIEHU YUCTOTHI. [IpOMBIBHBIC BOABI M BCE OCKOJIKHU, COACPXKALIUECS B 3THUX
BOJAX, JOJDKHBI OBITH 1OOABJICHEI K pacTBOpy. O0pa3ell U OCKOJIKHA, KOTOPBIC MOITIA OCTAThCS ITIPH IIPOBE/IC-
HHWM OoIepaliii pa3neaeHus, BRICYIIMBAIOT A0 IMOCTOSIHHOM MAaCChI. 3aTeEM OIMPEACIISIOT OaTaHC Macc.

4.1.113aknmwadyuTenbHasd OIMeHKa MaTepuamnma

JUTA 3aKTIOUUTEIBHOM OLIeHKU IIPUMEHSIOT T€ K€ METO/BI, YTO M JUTI ITePBOHAYAIIBHOM.

4.2 YcKopeHHOe H3y4eHHE JeCTPYKIHHA

421 TeMmnepaTtypa

Br1OrparoT TeMrieparypy B CIACAVIOIIEM fUaMa30He: BHIIE 37 "C U HAXE TEMIIEPATYPHI IUIABJICHUS WIH
pasMsIrYcHAs mommMepa. CiaeayeT ucnoab30BaTh TeMreparypy (70 = 1) °C, ecm oHa COOTBETCTBYET 3THUM
yCIIOBUSM. BBIOpaHHYI0 TEMIIEpaTypy OOOCHOBBIBAIOT, UBMEPSIIOT U BHOCST B OTYET 00 UCCIICIOBAaHUH.

ITpuMedanu e — Bojlee BEICOKHE TEMIIEPATYPEI MOTYT TIPUBOIUTH K TIOOOYHEIM PEAKI[ASIM, KOTOPHIE HE
MIPOTEKAIOT TIPH 00JIce HU3KHUX TeMIIepaTypax.

42211 pOoOfONXUTENBHOCTD MCCINEAOBAaHUMA

Ecmu mpeanonaraiot mpuMeHITh u3aeaue ooiee 30 cyT, TO BRIOMPAIOT BpeMs UcciienoBaHus 2 U 60 cyT.
Ecmu n3nemve nmpeamonaraoT MpuMeHaTh MeHee 30 cyT, BpeMsl UCCIISIOBAHUS JODKHO COCTAaBIATh 2 U 7 CVT.
KpoMe Toro, MoryTr ObITh UCITOIB30BAHBI APYIUE IMIPOAOKUTCABHOCTA UCCICIOBAHUS, B 3aBUCAMOCTH OT
TOro, KaKOM MOJIMMEP UCCICAVIOT U KaKOBO IIpeaATIoIaracMoe MpuMeHeHUe u3aeaus. I1ponomkuTe IbHOCTD
UCCHIEIOBAHUS O0OCHOBBIBAIOT M BHOCST B OTUYET 00 MCCIISIOBaHHWNA.
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ITpuMedaHHue — g U3nemii, U3roTOBJICHHBIX M3 PACCACHIBAIOIIMXCS IOJIUMEPOB, UCCICAOBAHUIE
TIPOJO/DKAIOT IO TeX IIOp, IIOKA M3JieIde He IOTEPSIO CBOIO IIEJIOCTHOCTD (KAK YCTAHOBJEHO JJISI TOI0 MaTepHasa).

4.3 N3yuenue JeCTPYKIIHM B peaJbHOM BpeMEHH

431 TemMmmepaTypa
HUccnenoBanue mpoBoaaT npy remneparype (37 = 1) °C.

432l pOofONXUTENBPHOCTDh UCCINENOBAaHUMA

Ecmum nipennmonaraeMoe mpuMeHeHre u3neand mpeBbiinacT 30 cyT, MpOBOAAT UCCIICAOBAHNAE B TedeHUe 1,

3, 6 u 12 mec. Ecti mpentionaraeMoe IIpuMeHeHue u3naenusa MeHee 30 cyT, UCITONB3VIOT YeThIpe OPYIUX

MIPOLOKATEIBHOCTH UCCIICA0BaHUS, BKTI04ast 30 cyT. KpoMe Toro, MOryT ObITh UCITOJIB30BAHbBI IPYIHUE IIPO-
TOJDKATEIPHOCTU UCCIICAOBAHUAS B 3aBUCUMOCTH OT TOTO, KaKOM IMMOIAMEDP UCCICAYIOT M KAKOBO IIPEATIOara-

eMoe TIpUMEHEHNE U3IEITHS.
[TponoIXUTENHFHOCTD UCCIIENOBAHUS OOOCHOBBIBAIOT M BHOCST B OTUYET 00 MCCJISIOBAHIMN.

ITpuMedanue — JIIg u3neanii, H3roTOBJICHHBIX U3 PACCACKIBAIOIINXCS ITIOTAMEPOB, TOT IIEPHO UCCIEO-
BaHHS MOXET IIPOJIOIIKATLCS /IO TeX IIOpP, ITOKa U3JIEAHe He TIOTEPSIET CBOIO IIEJIOCTHOCTE (KAK YCTAHOBJIEHO JIJISI DTOTO

MaTepuaia).

5 MeToapl HCCIEIOBAHUA

Ha pucynke 1 ripencrasieHa MMOCAeI0BATEILHOCTD 3TAIIOB UCCIIECIOBAHHAS.
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[lepBoHavYanbHas oueHka martepmana

YckopeHHoe uccnegoBaHme 0ecTpykuum

PasnensioT TBepAable BewecTBa U XUAOKYI0 a3y

BoicyiunBatoT obpasen 1 0OCKonku
BoluncnaoT 6anaHc mace

NameHeHne banaHca macc (ga vunu HeT)
N3meHeHne MonekynssipHon Maccbl / MONEKyNAap-
HO-MaCCOBOro pacnpegeneHns (Aa unn Her)

He Habniogaetcs | [posepstoT Hanu- |[lonumep He nogasepr- | UpeHTUdUWUMpyIioT 1
DEeCTPYKUUW; YMe NPoayKTOB CA AECTPYKUWU: UOEeH- | onpeaensioT konuyecT-
OKOHYaHWe uc- | AecTpykumn B8 Lue- |TuuuupyloT 1 onpe- | BEHHO BbiMblBaeMble
cneaosaHus; He | nom obpasue AEnsT KONUYeCTBEH- | BEWLECTBA N NPOAYKTLI
HY>KHO NPOBO- (ockonkax) w/vnu |HO BbIMbIBaeMbIE Be- | AETPYKUMU Nonumepa
OUTL U3yyeHue nepexoanT K UC-  |wecTsa B XXUOKOW B XXnaKon pasze n/mmm
AecTpykuun B pe-] cnefoBaHnIio aec- |dase n/unu nepexo- | NEPeExXoanT K uccrneno-
anbHOM BpEMEHW] TPYKUWU B peanb- |AAT K uccnegoBaHnio | BaHWIO ierpajatvnm 8
(CM. npuvedaHve { HOM BpeMEHW DEeCTpyKUMN B peanb- peanbHOM BpeMeHu

B5.2.4.1) (cm. 4.1) HOM BpeMeHH (cM. 4.1) (c™m. 4.1)

MiccnegoBaHue OecTpykumn 8 peanbHOM BPEMEHN
[Tpoba OCKONKU Xunkas dasa

PasgensioT TBepable BewecTsa U XUAaKyo dasy
Bbicylinsatot obpaseu n OCKOKN
Bbluncnsitor banaHc macc

NameHeHue banaHca mMacc (ga unm Her)
N3mMeHeHne MonekynspHoM Maccbl / Monekynsip-
HO-MaCCOBOTO pacnpegeneHus (4a nnn HeT)

He Habnaa-
eTCA JECTPYK-
LUK, OKOHYa-

HUe uccneno-
BaHUs (CM.

NaeHTNdnL K-

DYIOT U onpege-
NAKT KOITN4ecCcT-
BEHHO BbiMblIBa-
eMble BellecTBa

NpoeepsioT | Nonnmep He
Hanu4yue Npo-| noaBeprca

OYKTOB AecCT- | AecTpyKuuu:
PYKUUN B Le- { naeHTUNpnUnpYy-
NToM obpasue | 10T n onpegens-
(OCKonkax) 10T KONn4yecT-
BEHHO BbIMbIBaA-
eMble BellecTBa
B )XUakKown ¢gase

npuMedaHue
85.3.4.1)

M NPOAYKTHI
AEeCTPYKLUMK NO-
IMMEepa B XnA-
KOW hase

Pucynok 1 — IlocnenoBaTeIbHOCTD ITAIIOB UCCIETOBAHMS

66—t1°t6601 OOU d 1DOI
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ITpuMedaHUe — JIIg OIEHKH TIOTIEPEUHO CIHIATHIX TIOIUMEPOB PEIlICHUE OTHOCHUTEILHO MEPEX0/ia K ClEY-
IOIEMY 3TAally IIPUHUMAIOT Ha OCHOBE BHIUHMCJIEHUS OajaHCca MacC M MU3MepeHMs IUIOTHOCTH IIOIEPEYHBIX CBSI3EH
BMECTO OIIPEAEIICHAS MOJEKVISPHON MacChl U MOJIEKYIASPHO-MACCOBOIO PacIIpe/ieICHHS.

5.1 IlepronavyaibHasg ONEHKA MATEPHAJIA

IIepBOoHaYaIBbHYIO OLIECHKY MaTepHalia MPOBOAAT OTHOCUTEIBHO CaMOro MoJIMMepa U OCTAaTOYHBIX Be-
IIECTB U 100aBOK, IIPUCYTCTBYIOIINX B TOTOBOM HU3cIMA. M3-3a CTOXHOCTH PETPOCIEKTUBHOIO aHAIN3a 3Ty
WHOpMaIIHIO Terde TMOJMYIUTh OT IMMOCTaBIUIMKAa WX MPOU3BOANUTEIS MaTepraia. BaxXHo MpoBeCcTH TTOTHVYIO
XapaKTEPUCTUKY YACTOTHI MOIUMEPA U JOOABOK, UCITONb30BAHHBIX ITPH €TI0 U3TOTOBJICHUH.

5.2 YckopenHoe H3ydeHHE AeCTPYKIHH

32 .1UaMepeHHNe MEeEPBOHAYAaIBHOM MaccH

HUccnenyeMblii 00pa3el] BHICYIIMBAIOT 10 ITOCTOSHHOMN Macchl. OTIpenessioT Maccy oopasiia.

5..2Pa3nenenunue od6pas3ma, OCKOJIKOB M pacTBOpa

3.2.2. 1 Pazoenenue chusompayueii

DuIbTp BHICYIIIMBAIOT B BAKYYMeE IIPU KOMHATHOM TeMIIepaType 10 TOCTOSHHOM Macchl. Ompenensiior
Maccy ouabrpa. cnmomb3ys B3BEIIEHHBIM (DUIBTP, OTACISIOT 00pa3ell ¢ BO3MOXHBIMHU OCKOJIKAMM OT PaCTBO-
pa, B KOTOPOM IIPOBOIWIACH AcCTPYKIMS. [1pr HEOOXOMUMOCTH MOXHO MCITOIB30BaTh (PMIBTPAIIMIO B BAKYY-
Me WM noxa aapieHueM. ConepxumMoe (pUIBTpa IIPOMBIBAIOT TPU Pa3a BOJOU aHAITUTUUECKOM CTEIIEHU YUCTO-
THI.

3.2.2.2 Pa3zdenenue uenmpugyeuposanuem

OnpeaeasiioT MacCy CYXOM M YUCTOM MPOOUPKH T LIeHTpUPYyrupoBaHus. IlepeHocaT pacTBOp, MOIY-
JeHHBIA IIPpU JSCTPYKIIMU UCCIeayeMOro oopasiia, B LHIEHTpUDYVKHYIO ITPOOUPKY M 3aKPHIBAIOT MPOOUPKY
niepes pazaeneHueM. ConepxxuMoe IMpPoOHUPKHU LIEHTPUPYTUPYIOT 10 00pa30BaHU TUIOTHOTO IHapyuKa U3 OCKOJI-
KOB. OCTOpPOXHO ACKAaHTUPVIOT CYIIEPHATAHT B KOHTEHMHEP. PecycnneHIupyIOT TBEPABIA OCTATOK B BOJE aHAIH-
THYCCKOM CTEIIEHU YACTOTHI M CHOBA LICHTPU(PYTAPYIOT. BHOBB IEKAaHTHUPYIOT CYIICPHATAHT U JO0ABISIOT €TI0 B
KoHTerHEp. [TpoBOaAT BCIO MPOLIEAYPY €lIe ABa pa3a.

523 AHanm3

5.2.3.1 Onpedenenue bananca macc

DOuabTp M IIPOOHPKY WIS MEHTPHUMYIH C UX COIEPXMMBIM BBICYIITMBAIOT B BaKyyMe TP KOMHATHOMI
TeEMIIEpaType 10 MOCTOSIHHOM MacChl. U3MepsioT Maccy hUIbTpa WIA IMPOOUPKHU TS ICHTPADYTHA U UX CONCP-
KAMOTO. BEIMUCTSIIOT TOTEPIO MacChl 0Opa3lia.

5.2.3.2 Onpeoenenue MOACKYAIPHOU MACCHI U MOACKYAAPHO-MACCOB020 PACHPEdeneHUs

MonekymsipHy10 MacCy U MOJIEKYJISIPHO-MAaCCOBOE pacIIpeIcICHUE OMPEACIISIIOT COOTBETCTBYIOIIUMM MC-
TOOAMH, a TAKXKE B COOTBETCTBUH C IIPUWIOXKECHUEM A.

3.40mMmeHKa pe3yIbTaTORB

5.2.4.1 Cayuaii 1 (nem — nem)

Het u3sMeHeHnd dalaHca MacC ¥ MOJIEKYIISIPHO-MAaCCOBOTO PACIIPEACIICHUS.

HNecTpykiysg He HaOmonaeTcss. UccnegoBaHue 3aBEpIICHO; HET HEOOXOMTUMOCTH B UCCIICIOBAHUHA 1ECT-

PVKIIUHA B P€aJIbHOM BPEMEHH.
IlpuMegya HH e — B onpeneseHHbIX 00CTOATEIbCTBAX MOXET BO3HUKHYTh HEOOXOAMMOCTh IMOATBEPAUTH
pe3yabTaT ¢ moMolIbIo HcciaeaoBanuii B cooTBeTcTBUH ¢ [OCT P UCO 10993.9.

5.2.4.2 Cayuaii 2 (nem — da)

HeT n3MeHeHrda 6amaHca Macc, HO MOJIEKYJIIPHO-MaCCOBOE pacIipeaeicHue N3MEHWIOCh.

O1mpenemstioT MpOAYKTH ACCTPYKIIAHA B IIEJIOM 00pa3siie (0OCKomKax). I1pr HeoOXOnUMOCTH UCCICAYIOT
NECTPYKIIMIO B pPSAIBHOM BPEMEHH B COOTBETCTBHH C 4.1.

5.2.4.3 Cayuati 3 (0da— nem)

N3MeHunca 0amaHc Macc, HeT U3MEHEHUS MOJIEKYISIPHO-MAacCOBOIO PacCIIpeacICHUS.

ITomuMep He MoaBePrcs ACCTPYKIIUH, KUK (pa3a COOCPKUAT MPOAYKTHI BBIMBIBAHUS, KOTOPBIC UCCJIC-
nvioT B coorBeTcTBUH ¢ [OCT P UCO 10993.1. I1pu He0OXOTUMOCTH MCCIEAVIOT JeCTPYKIIUIO B peaIbHOM
BpEeMEHH B COOTBETCTBMH C 4.1.

5.2.4.4 Cayuani 4 (da— 0da)

HN3MeHrIcsa 0amaHe MacC U MOJIEKYISIPHO-MAaCCOBOE PaCIIpeAcICHUE.

ITpoBOoadaT UACHTUPHUKALINIO U KOTUICCTBEHHYIO OLICHKY BBIMBIBACMBbIX BELLECCTB M IMPOAYKTOB JCCTPYK-
ITAH TTOJTAMEPOB B XKUIKOM (Pa3e U OMPEACIISIOT IIPOAYKTH ASCTPYKIIUH B IIEJIOM 00pa3siie (ocKonkax). Ilpu
HeOOXOMMMOCTH UCCIEAVIOT JECTPYKIIUIO B PeaTbHOM BpeMEHHU B COOTBETCTBUM C 4. 1.

5.3 N3yuyeHue JeCTPYKIIMHE B peajibHOM BpeMEHH

3* 7
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5.3 U3MmepeHMe MepBOHAYAaJIBbHOMNW MaccH

HccnenyeMblii 00pasel] BRICYIIUBAIOT 10 MOCTOSHHOM MacChl. I3MepsioT Maccy oopa3siia.

5.3Pa3nenenune od6pas31oB, OCKOIKOB MU pacTBOpaAa

5.3.2. 1 Pazdenenue hunompayueii

DuabTp BRICYIIMBAIOT B BaKyyMe TIPpH KOMHATHOM TeMIIeparype I0 MOCTOSHHOM Macchel. U3Mepsior
Maccy ouabrpa. Mcmomb3ys B3BSINEHHBIA QUIBTP, OTACISIIOT 00pa3ell ¢ BO3MOXHBIMHU OCKOJIKAMM OT PaCTBO-
pa, B KOTOPOM IIPOBOAHAIIACH ASCTPYKIMS. I1pH HEOOXOMTUMMOCTHA MOXHO MCITOIB30BaTh (PUIILTPAIIAIO B BAKYY-
Me WM oA JasiieHueM. CoaepxmumMoe (pHUabTpa IMIPOMBIBAIOT TPHU Pa3a BOAON aHATIUTAYECKOU CTETTEHU YUCTO-
THI.

3.3.2.2 Pazdenenue yenmpughyeuposanuem

MN3MepSIOT MacCy CyXOi U YUCTOM TIPOOHUPKH 114 LIeHTpUPyrupoBaHus. I1epeHOoCaT pacTBOp, IMOJIYICH-
HBbIU IIPU JECTPYKIIMHU UCCISAYEMOTO 00pas1ia, B IECHTPUDYKHYIO IIPOOUPKY U 3aKPHIBAIOT IIPOOUPKY MEPET
pazneneHueM. ConepXkxuMoe IIPOOHPKU LEHTPUPYTUPYIOT 10 00pa30BaHM IUIOTHOTO IIaprKa U3 OCKOJIKOB.
OCTOpPOXHO AEKAHTUPYIOT CYIIEPHATAHT B KOHTEeHHED. PecyCieHIUPYIOT TBEPABIA OCTATOK B BOAC aHATTUTHYICC-
KOM CTETIEHH YMCTOTHI M CHOBa IIEeHTPHUMYIHUpYIOT. BHOBB JeKaHTHPVYIOT CYIIepHATAHT U JOOABJISIOT €T0 B
KOHTeHHED. I1poBOIAT BCIO IMPOLICAYPY €1IE 1BA pa3a.

533 AHanus

3.3.3.1 Onpedenenue b6ananca macc

OuasTp WM IPOOUPKY TSI HEHTPUPYTUPOBAHUS C UX COJAESPXKMMBIM BBICYIIUBAIOT B BaKyyMe IIPH
KOMHATHOM TeMTIIeparype 10 MOCTOSITHHON Macchl. U3MepsioT Maccy (PHMIIBTpa WU LHEeHTPUDYXKHBIC TIPOOUPKH C
WX CONCPXKAUMBIM. BEIMUCITSIIOT TTOTEPIO MacChI 0Opa3lia.

3.3.3.2 Onpedenenue mMoaeKyaapHoU MAaccobl U MOAEKYAAPHO-MACCOB020 PACNPeOeneHUs

MOJEKYISIPHYIO MacCy ¥ MOJIEKYJISIPHO-MACCOBOE PACIIPEACACHAS OIIPEACIISIIOT COOTBETCTBYIOIIMMHA ME-
TOHAMH, a TAKXE COIMTaCHO MPHUIOKECHHUIO A.

53.40nmeHKa pe3yaAbTaToOB

5.3.4.1 Cayuaii 1 (Hem — nem)

HeT n3MeHeHUs OaTaHca MacC U MOJIEKYITSIDHO-MaCCOBOTIO paCIpeacICHUS.

HNecTpyKia He Hadbmonaetrcda. ViccimenoBaHue 3aBeplleHO.
IIlpuMeugaHnue — B onpeneseHHBIX 00CTOSTEIBCTBAX MOXET BO3HUKHYTh HEOOXOAUMOCTD IIOATBEPAUTH
pe3yabTaT ¢ moMolbIo ucciaeaosanuii B coorseTcTBUH ¢ [OCT P UCO 10993.9.

5.3.4.2 Cayuau 2 (nem— da)

HeT n3MeHeHHud 6amaHca Macc, HO MOJIEKYJIIPHO-MaCcCOBOE pacIipeaeyicHue U3MEHUIOCh.

OnpenenstioT MpOAYKTHI ISCTPYKIIMU B IIEJIOM 00pa3siie (OCKOJIKaXx).

5.3.4.3 Cayuau 3 (0a— nem)

N3MeHuncsa 0amaHc MacC, HET U3MEHEHUS MOJIEKYISIPHO-MAacCOBOTO PACIIPEACICHUS.

ITomuMep He MoaBePrcs ACCTPYKIIMH, KUK (pa3a COOSPKUAT MPOAYKTHI BBIMBIBAHUS, KOTOPBIC UCCJIIC-
nyioT B cooTBeTcTBUA ¢ TTOCT P UCO 10993.1.

3.3.4.4 Cayuani 4 (da— 0da)

N3MeHnIcsa 6amaHe Macc U MOJIEKYISIPHO-MAaCCOBOE PaCIIPEACIICHUE.

[TpoBOOIT MACHTU(DUKALIAIO U KOJIAYESCTBEHHYIO OLICHKY BEIMBIBACMBbIX BEILICCTB U ITPOAYKTOB JECTPYK-
ITAA TIOTUMEPOB B XKUIKOMU (pa3e M OTIPEACISIOT IIPOAYKTHI ACCTPYKIIMH B IIEJIOM 00pa3ie (OCKOJIKaXx).

6 O1yeT 00 MCCIIeIOBAHUHA

OT4eT 1OJIKEH BKITIOYATh B CE04 CIEAYIOIYI0 HHPOPMALIHIO:

a) OIMUCAaHME UCCIICAYEMOro MaTepHraia, KaTAJIOXHbBIA HOMep WM HOMEP MapTUM, pa3Mephl U KOTUYC-
CTBO UCCJICIOBAHHBIX OOpa3IIOB;

0) pacTBOp I IIPOBEACHUS UCCICIOBAHUN U YCIIOBAS IKCIICPUMCEHTA;

B) MOAPOOHOE ONMMCAaHUE U OOOCHOBAHUE METOIOB UCCIEIOBAHUS, BKTIOYas (€CIU HEOOXOIMMO) CIIC-
IMAPHAIHOCTD, YYBCTBUTECIBHOCTD M IIPEACIIBI OOHAPYKCHUS U KOTAYCCTBECHHOTO OMPEACACHUS

T) METOM, UCITOJIB30BAHHBINA IJI1 U3MEPCHUS ITOTEPU MACCHI, BKITIOYAst TPEOYEeMBIU JUAITa30H U JOITYC-
TAMYIO TOIPEITHOCTD;

1) COOTHOIIIEHHUE MacChl M 00beMa 00pa3iia; hopMa oopaslia;

¢) MpeaBaprATEIbHAs 00padoTKa 00pa3ia U METOOUKA €TI0 BEICYIIUBAHUS;

X) BEIOpaHHOE 3Ha4YeHue pH;



rocTt P 1CO 10993.13—99

3) TEeMIEpaTypa UCCICIOBAHUS;
) MIPOAOJIKUTEIBHOCTD UCCIICAOBAHUS;
K) pe3yabTaThl UCCIICIOBAHUSI:
1) 6amaHc Macc,
2) MOJNIEKYIISIpHAs Macca / MOJIEKYISIPHO-MACCOBOE pacIIpeacaIcHUE (TUTOTHOCTD MOTICPEIHBIX CIIN-
BOK),
3) pe3yJIbTaTH UCCIICAOBAHUMI, TIPOBSACHHBIX HA paCTBOPE, OCKOIKAX U (MJIN) Ha TTOJIMMEPE-OCHOBE,
4) U IeHTADUITUPOBAHHBIC TIPOAYKTHI ASCTPYKIIHM,
5) 000CHOBaHME OKOHYATEIBHBIX BHIBOIOB;
JT) 3aKTIOYCHHUE.
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IIpnnoxenne A
(CIIpaBOYHOE)

MeToanl aHAIHN3A

J171s1 OIIEHKHY TIOTMMEPHOTO MaTepHajia MpeaIaraloTcs CISAyIOIMe METOAbl aHaIn3a:

- BUCKO3MMETPHS pacTBOpa (CpeaHsIsSS MOJEKYIAsIpHass Macca, HAJIMYUE PAa3BECTBICHUM);

- CITIOCOOHOCTD K HaOYXaHUIO (IJIOTHOCTh CIIIMBKH);

- peoJiorHst (MHTEpBAJI TEMIICpaTyp ILIABJICHMS, BSI3KOCTh pacIliaBa, TCPMOCTAOMIIBHOCTb, MOJICKYJISIPHO-MAacC-
COBOE pacIIpe/ic/ICHUE);

- xpoMatorpagpudecke MeToAbl (HAIpUMeEp, ra3oBasi, B TOM YHUCAE ¢ HUCIIOIb30BaHMEM KATWIISIPHBIX KOJO-
HOK, BBICOKO3()(eKTHBHAS XUAKOCTHaAsI XpoMmaTorpaduss, TOHKOCIOMHasa xpomarorpadusi, XxpoMaTo-MaccC-CIIEKT-
POMETPHUS IsI OIIPEACICHNUST OCTATOYHBIX MOHOMEPOB, TO0ABOK WU IIPOAYKTOB BhIMBIBAHWS, BHITCCHUTE/IbHASA / TeJIh-
IIPOHHUKAIOIIAS XpoMaTorpadpusa I OoIpeacacHUS CPpeAHUX MOJEKYISIPHBIX MAacC M U3MEHEHHIH MOJICKYISIPHO-MAcC-
COBOI'O pacIpe/ie/icHUs );

- CIIEKTPOCKOMUYECKHEe MeToanl (Hampumep, YD-crnekTpockonus, UK-cnekrpockomuss, AMP, Macc-crexT-
POCKOIIMsI, TIPpeAHaA3ZHAYEHHbIE IS0 MACHTU(PHUKAITAA, OIIpeAcAeHUs COCTaBa, paclIpe/icAcHHUs, aTOMHO-a0COpOIIMOH-
Hasl CIIEKTPOCKOIMHS TSI OMpeeIeHUsI COAEPKAHUS KaTaau3aTopa, TSOKEIbIX METALIOB);

- TepMoaHaAu3 (Hanpumep, muddepeHIIMaIbHAsS CKAHUPVIONIAS KAJOPUMETPpUsS I OIIpeAeaeHUs1 00JacTH
CTEKJIOBAHHSI, UHTEPBAJIa TEeMIIEpATyp IUIABJICHUS WIH TEMIIepaTyphl pasMsITdeHHsI, HATUIAE CMECEeH).

T'oTOBOE K IPUMEHEHUIO U3/ICTIUE MOXET COCTOSITh U3 HECKOJBKHUX MATCPHAJIOB, MOCTYIIAIOIMNX U3 PA3TIUIHBIX
ACTOIYHUKOB. I105TOMY, 4YTOOBI CBECTH K MHHUMYMY AHATHUTHUYECCKYIO PA0OTy, PEKOMEHAYIOT U3VUYUTH JUTEPATYPY H
3aIIPOCHUTD JJAHHBIC AaHAJIM30B OT IMMOCTABIIIMKOB.

10
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Ilpnaoxenne b
(CIIpaBOYHOE)

N penTnpuKanya 1 KOJHYECTBCHHOE ONpeie/icHHE NMPOAYKTOB JECTPYKIMH NOJHMEPHBIX MATEPHAJIOB METOI0M
BhICOKOI()(heKTHBHOM XHMIKOCTHOM XpoMaTorpahum

BricokoaddexTuBHag XUAKOCTHasE xpoMmaTorpadpusa (BD2KX) MoxeT mMpAMEHITHCS JJIsI aHAIM3a IIEJIOro psfia
IIPOAYKTOB ACCTPYKIIMU B BBITSDKKAX M3 TIOJIMMEPHBIX MATCPHUAJIOB MEIUIITMHCKOIO HA3HAYCHMS

- TIPU OIIPEACICHUU KOHIIEHTPAIIUU UCXOHEIX MOHOMEPOB B KAUECTBE METO/A, AJIETEPHATUBHOIO Ia30BOM XPO-
maTorpadpuu (I'X). B psaie ciaydaeB (ITPH BBICOKOM YYBCTBUTEABHOCTH JACTEKTUPOBAHUS) ocyilecTBiIeHUe BH2KX oKka-
3BIBACTCH 3HAYUTEIBLHO TIpolle, YeM aHaau3 I'’X paBHOBECHOM ITapoOBOM (pba3hl;

- TIPU OTIPECIICHUU OCTATOYHBIX KOJIAYECCTB CPABHUTCIIBHO BBICOKOMOJIEKYISIPHBIX UCXOTHBIX ITPOYKTOB CHUH-
Te3a TIOJAMEPHBIX KOMIIO3HITUHN IS CTOMATOJOTHH, HAIIPUMEP OJHUTOIVIMIICPUIMETAKPUIIATOB, YpeTaHMETaKpHJIa-
TOB, 2(pHUPOB U30(PTATCBOMA KUCIOTLI U T. II.;

- TIPU OIIpeICICHUH KOHIICHTPAIIMI KOMIIOHEHTOB PE3MHOBBIX CMECeM (VCKOPUTEIH BYJIKAHU3AITAA, AaHTHOKCH -
NAHTHI U T. A.). MeToa He TpeOyeT TPYA0EMKOM IMOATOTOBKH ITPOOBI, BKIIOYAIOIICH IMPOIIECChHI SKCTPAKIIMU, KaK, HATIPH -
MEp, B CIy4Yae UCIOJIB30BaHUS TOHKOCIOMHON xpoMarorpadpum (TCX);

- TIPA aHAINU3€ PA3TUIHBIX OMOIOTHYECKUX NO0ABOK K IMOJIUMEPHBIM MEIUITMHCKUM U3AeTASIM (HampuaMep, Je-
KAapCTBEHHbBIE CPEACTBA, AHTUMHUKPOOHbBIE areHThI U T. I1.).

YyBCTBUTEIILHOCTD OMPECIICHUS, B 3aBUCUMOCTH OT JOIMYCTUMBIX YPOBHEHM KOHIICHTPAITUA AHATU3UPYEMBIX BEC-
IIECTB B BBITSDKKAX, IOJDKHA COCTABIATD OT ACCSTHIX A0 TBHICAYHBLIX AOJCH MWITATpaMMa Ha JHTP.

JI)19 yKa3aHHBIX 1ieJiell MOXXeT OBITh UCIIOJIb30BaHa oOpaleHHo@da30Basg BY2XKX ¢ HemoABMKHBIMU (pa3aMH THUIIA
okrangemmwicwiaada (C 18), rexcaaemmicuinana (C 16), aurpuiabHoit (CN), a Takke reab-mmpoHukaromas BOXKX ¢
HETIOABIDKHBIMU (PpazaMu, HaripuMep AuoabHOM (OH), mMeroImmMu pa3sMepsl IIOP B COOTBETCTBUU ¢ MOJICKYISIPHBEIMH
MacCaMH aHATU3HUPYEMBIX COCMMHCHHUMN. DTH BapuaHTEl BY2KX mar0oT BO3MOXHOCTE HETIOCPEACTBCHHOTO BBO/A MPOOG
BOJTHEIX BEITSIKCK 0€3 IIPEeABAPUATCIABHOM TIOATOTOBKMU.

CrenyeT oTMETHUTD, UYTO B MOCIAEeAHEE BpeMsI IIOSIBUINCH COpOeHThI, HanpuMep auadoHn C 16T, mo3Bossmonye
BBOIUTL B XxpoMartorpad ImpoOnl, CO/iepKallle BHICOKOMOJICKYISPHBIC BEILECTBA, 0€3 JIOMOJMHUTEIBHOM 00padOTKU.
TlomuMepHBIE TIPOAYKTHI BBIXOST ¢ TAKOM KOJTOHKU, HE VACPXKUBASICh, HU3KOMOJECKY/ISIDHBIC PA3/ICISIIOTCS B YCIOBU-
SIX OOBIYHOM oOpalneHHoda30BOM xpoMaTorpadpuu.

IoaswkHeIMu (paszaMHd MOIYT OBITH CMECH Oy()epHOro pacTBOpa WU BOABI (B CiIydae aHa/IM3a HEUTpaJIbHBIX
BEILICCTB) C OPraHMYCCKUMHM MOM(PHUKATOpaMU, TIO3BOJISIOIIME padoTaTh TIPH JUTMHAX BOJIH JCTCKTUPOBAHUS B THMATIA-
3o0He 200 — 400 M. B kayecTBe Oy(pepHOro pacTBopa, VAOBICTBOPSIOIIECTO 3TUM TPEOOBAHUSIM, MOXHO HUCIIOJIB30BATh
0,01 — 0,05 M dochatHo-amMmMuauHblii OvdpepHBIH pacTBOp (PAD); 0OBIYHO ITpUMEHsIEMbIE OpraHUYEeCKUe MOIUdU-
KATOpBl — AllCTOHUTPHUII U METAHOJI COOTBETCTBYIOILECH KBATU(DUKAIIUH,

B KxadyecTBe AeTEKTOpa UCIIOIAB3VIOT CIIEKTPOPOTOMETPHI C IIepeCcTpauBacMOM UTHHOM BOJMHBI U YYBCTBUTEIBHO-
cThio mmopsiaka 0,001 — 0,002 en. OII / 1 MB. Ucrionb3yeMbIid IIpHA 3TOM HACOC AODKEH o0ecmeyuBaTh 3 PeKTHBHOE
neMmupoBaHUE TTOTOKA IS CITIAKMBAHUS TIVILCAIIAM, TTOCKOJBKY padoTa IMpH YKa3aHHBIX BHIIIE AUATIA30HAX YYB-
CTBUTCIBHOCTH JICTCKTOPA BO3MOXHA JHIIEL TIPU MUHUMAJIBHOM VPOBHE IITyMaA.

HUneHTHdHUKaAIMS ITMKOB Ha XpOMAaTOTrpaMMaXx BBITSDKEK, B OOJIBINMMHCTBE CIYYacB IIPECTABIISTIOIMX COO0M MHO-
TOKOMIIOHEHTHBIE CMECH, CVILIECTBEHHO O0JIerdaeTcs IIpH HAJIWYHMU CIIeKTpodoToMeTpa, oOeCIeuynBalolIero padoTy
B IBYXBOJTHOBOM pexuMe. B 3TOM ciydae /s 1iejeM 0oaee HaJIesKHON HACHTH(HUKAITUN CIYyXAaT COOTHOIIICHUS TIIOIIA-
neil (MM BBICOT) MHUKOB Ha XpoMaTorpaMMax, IOJAVYEHHBIX MPH ASTEKTHPOBAHUH IIPH PA3THYHBIX JUTMHAX BOJIH (Ha-
mpumMep, 220 1 254 HM IS COEMAHEHUM, COMEPKAIMX apOMATUUYECKHAE CTPYKTYPHI), TIOMUMO BPEMEH YACPXKUBAHHSI.

XpoMaTorpad MODKEeH OBITh CHAOXECH MHXKEKTOPOM C Josupyrolei memwiei (20 — 500 Mxi) aas obecreueHUs
XOPOIIEH BOCTIPOM3BOMMOCTH Pe3yabTaTOB. IIpH 3TOM B OOJIBIMMHCTBE CITydaeB IPUMEHEHHUE BHYTPCHHETO CTaHAapTa
HE SIBIISICTCSI 00s13aTCIBHEIM.

ITpu paboTe 1Mo METOAY BHEIIHETO CTAHAAPTA IS KATHOPOBKHM XpOMATOrpapMuecKoro o00pyI0BaHUS UCITOIb-
3VIOT PacTBOPHI CTAHAAPTHRIX 00pa3IiOoB, IMPUTOTOBICHHBIX U3 OUHMIIIEHHBIX 00pa31ioB (He MeHee 90 % cTrenmeHH 4UCTO-
Thl) ¢ TOYHO M3BECTHBIM COJICPKAaHHMEM OCHOBHOTIO BEILECTBA.

JI11 KOTAYEeCTBEHHBIX PACUETOB HCITOIB3YVIOT SJICKTPOHHBIN MHTETPATOP JIMO0 KOMITBIOTEPHYIO ITporpaMmy coopa
A 00padoTKH xpoMaTorpapmueCKX JaHHBIX. B TTocaeHEM CIy4yae MCITOIb3YEeMBI aHAIOoro-1Iu@poBOM IIpeoOpa3oBa-
TEJIb JOJKEH 00eCIeunBaTh MUHAMAIBHBEIN YPOBEHb COOCTBEHHLBIX IIIYMOB.

Hike mpuBeicHBI OCHOBHBIC MMapaMeTPhl XpoMaTorpapMueCcKoro aHaan3a psaaa XMAMHUIECKAX COSTMHECHUM B BO/I -
HBIX BBITSDKKAX M3 00pa3IioB U3ACIUA MEIUITMHCKOTO Ha3HAYeHWs ¢ UCTIONb3oBaHUEM Y D-criekTpodoToMeTpa. YyB-
CTBUTEIBHOCTD ficTekTopa — 0,002 en. OI1 / 1 MB.

11
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Tadoauimma b.1 — XpoMarorpadpudeckue mapaMeTpsl OIIpeacIcHUSI KOHIICHTPAIIUA MHANBUAVAIBHBIX XUMHAYECKHUX
COCTMHCHUHU B BOMHBIX pacTBOpax

BenrecTBo KomoHka IlonBrxHas OoveMm | Bpewms Pacxon JImHa MuHanMab-
(HEMOBIKHASA ¢aza poOEl, | YACpXH- | MOJABHAXK- BOJTHBI Has OTpPEe-
(aza) MKJI BaHWA, | HOM (pa3wl, | AeTEeKTUPOBa- JseMas
MWH MJI/MUWH HUSI, HM KOHIICHTPA -
MUst, Mr/i
Arunon-2 Hyxieocun C 18] 80 %-nbiii Bou-| 100 6,4 1,0 280 0,05
[HI'-2246,2,2-Me- (5 MKM) HEIA AI[CTOHUT-
TUAeH-0uc (4-me-| 2504,6 MM PHI
THA-6-TPeTOYTHII-
(eHoM) |
AKpHIaMu]I Cdhepucop6 Bona 500 2,7 1,0 2135 0,01
C 18-2 (5 Mmxm),
150-4 MM
Axpunonurpun | Hykneocun C 18§ Bona 100 7,4 1,0 205 0,005
(5 MKM),
150-4 MM
Ansrakce (2,2-ma-|Hyxneocun C 18 80 %-Hbrid Boa- | 100 6,0 1,0 280 0,02
OCEH3THA3O0JNH - (5 MKM), HBIA AllETOHUT-
Cyabdum) 150-4 MM pui
AcniupuH (ane-| duabonn C 16T | 0,00 M (I)OC(I)aT: 20 4,3 0,6 220 0,02
THJICAJIUITAJIOBAS (7 MKM), HO-aMMHAYHBIN
KUCJIOTA) 150-3 mm | Oydep (pH 2.,5)
+27.5 %
alleTOHUTPIIA
BensoitHas 3op6akc C 18, | 0,05 M docdar-| 100 3,6 1,0 215 0,01
250-4,6 MM | HO-aMMHMAYHBIN
KHCJIOTA 6y(1)ep (pH 2,5)
57.5 % aneto-
HUTpHJIA
Hyxneocun C18| 0,05 M ¢pocar-| 100 3,6 1,0 227 0,003
(5 m), HO-aMMHUAYHEBIA
150-4 mm | Oydep (pH 2,5)+
35 % alleTOHUT-
puia
ByrunmeTakpunaT| Hykneocun C 18] 80 %-Heni BoA- | 100 6,5 1,0 220 0,05
( 5 M](M), HEIA AIlETOHUT-
250-4,6 MM pAa
N-Buuunmuppo-| 3opbaxc C 18, | 35 %-HemiBom- [ 100 4,1 1,0 220 0,002
JAJIOH 250-4,6 MM | HBIM aIlE€TOHMT-
PUIT
Hyxeocun C 18] 20 %-Heli Bof- 100 4,0 1,0 220 0,002
( 5 m), HBIA AIIETOHUT-
150-4 MM P
2-I'mnpokcusTii- | Hykmeocun C 18 20 %-Hblii BoA- | 100 3.8 1,0 220 0,005
MeTaKpuaaT (5 MxMm), HBIA aIlCTOHUT-
150-4 MM PUIT
ouc-TMA [2,2-| 3op6axc C 18, | 0,05 M ¢pocdar-| 100 4,2 1,0 254 1,0
ouc-(3-metakpu-| 250-4,6 MM | HO-aMMHAYHBIi
JIOUJIOKCH-2-0K- oydep (pH 2,5)+
CUIIPOMOKCH-4- 80 % areTOHMT-
beHn)] mpomnaH) pHJIa

12
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BeniecTBo Kononka IMonBrxHas O0nem Bpems Pacxon HnnHa MuHnMaNE-
(HeTTOABILKHAsA (dasa MIPOOEI, | VACPXH- | TIOABITK- BOJTHBI HasA OMNpeEe-
¢daza) MKJI BaHWsA, | HOM (pasel, | AETEKTUPOBA- asAeMast
MWH MJI/MUH HUSI, HM KOHIIEHTpPA-
mAst, MT/N
ouc-I'MA [2,2-6uc-| 1 Bondapak | 50 %-HbIit BOAI- 4.5 1,0 220 0,03
SR R S R L o2
pommokcu-4-de- 300-4 MM il
HUJI)| TIpoIiaH)
I[H6YTHJI(I)T3.H3T ¥ Bondapak 50 %'HI‘:IEI BO/- 100 4,3 1,5 220 0,0l
CN, HbIA alleTOHUT-
300-4 Mmm pU
JurauuuaunoBeiii Hyxneocwun 20 %-HbBIl BOJ- 100 6,1 1,0 200 1,0
a¢up HEI aTleTOHUT-
STUIVICHTIUKOJIS Cl13 PUIT
(5 MKM),
150-4 MM
NTumeTtunrepedra-| L Bondapak | 35 %-merison- | 100 6,3 1,5 240 0,005
naT CN, HBI allCTOHUT-
300-4 MM P
JTMOKCHIAH uBondapak | 0,05 M docdar-| 100 2,6 2,0 260 0,05
CN, HO-aMMHWAYHbBIA
3004 MM |Gydep (pH 2,5+
5 % arleTOHUTPH-
ja
u Bondapak 10MM opTo- 100 5,0 1,0 260 0,05
CN, dochopHas
300-4 MM KUCioTa + 5%
aIeTOHUTPHUJIA
JAuokTungranar uBondapak | 50 %-msnisoa- | 100 6,7 1,5 220 0,02
CN, HBIA alleTOHUT-
300-4 MM PUI
JTueHrIaMuH u Bondapak 10MM opTo- 3,7 1,5 230 0,005
CN, docdopHas
300-4 MM kuciaota + 50%
arleTOHUTPHIIa
Tudermnryaaumus  Hyxreocwt | 0,05 M docgat- 3,5 1,0 235 0,005
CI18 HO-aMMHWAYHBIA
(5 MKM), oyvdep (pH 2,5)+
150-4 MM | 24 % aneToHUT-
puiia
ouc-JIMI -ypeTaH u Bondapak 50 i%'m BOJI- 100 56 1.0 220 0,03
(cMech ypeTaHMe- CN, HBIN allCTOHUT- ’ ’
TaKpI/IJIaTOB) 3004 MM pHua 6,1
Coepucopd | 70 %-HbIit BOJ- M0 0.1
C 182 ppt anerorr- | 0 | 4] 1,0 ’
(5 MKM), P J,7
150 -4 MM
ITMBODU®D-AC uB%llgapak 50 %-Hslit BOA- | 09 47 [0 220 0,01
(CMECh aKpHJIOBBIX ; HEII allcTOHUT- 59 ’
u meTakpunoseix| -00-4 MM PAIT 7’4
5¢upoB usodraie- ’
BOW KWCJIOTHI)
Hyxneocun 12,5 %-HEbli1 BOI-
Kamposakram C18 (5MKM), | st aneToHMIHT 100 3,5 1,0 200 0,01

150-4 MM




rocTt P 1CO 10993.13—99

Ilpodoncenue mabauyvt b. 1

57,5% arteto-
HATPUIA

BemecTBo Kononka ITonByxHaa O0neMm Bpems Pacxon JlinHa MuHAMAIE-
(HermoaBYLKHAs (aza IIPOOBI, | VACPXH- | TTOABHIK- BOJIHBI Hasg OIpeae-
(dasa) MKJT BaHWS, | HOM (pa3wl, | JETEKTUPOBA- JsieMast
MWH MJI/MHWH HUSA, HM KOHIICHTPA -
MAsE, MT/J
Kanrakc (2-mep-| Hykieocun 10MM opTo- 100 6,4 1,0 324 0,005
KanToO0eH3THAa- CI18 dbocdopHas
30J1) (5 MKM), KuciaoTa + 35%
150-4 MM aIfeTOHUTPUIIA
KaTaMuH u Bondapak | 0,05 M ¢ocdart- 20 3—-7 2,0 215 0,5
CN, HO-aMMHAYHBIA
300-4 MM oydep
(pH 2,5)+50 %
aIleTOHUTPUIIA
KypaHTui Muacop6 130 10MM opToO- 100 6,8 1,5 284 0,05
A0, docpopHas
250-4 MM KUCJIOTa
MeTtunMetakpu- | Hyxkiaeocun 35 %-HBbIit BOJI- 100 11,3 1,0 220 0,01
JIaT C18 HbIA AIllcTOHUT-
(5 MKM), PHJ
250-4,6 MM
Hykneocun | 35 %-Hblii BOJI- 100 5,6 1,0 220 0,005
CI18 HBIA alleTOHUT-
(5 MKM), pyT
150-4 MM
MeTpoHHAA30T JnaGoHA 0,05 M ¢ocpar- | 20 2,9 0,6 320 0,01
(TpUXOIOI) C 16T HO-aMMHUAYHbIA
(TMEM), Oydep
150-3 MM (pH 2,5)+12,5%
aIleTOHUTPUJIA
Heoson /[l (Ha-| Hykneocun | 80 %-Hblii BojI- 100 3,3 1,0 280 0,01
pram-2, peHUI- C 18 HBII AllETOHUT-
B-HaTHIIAMUH) (5 MKM), PUIT
150-4MMm
Hurpormaepun | Hykneocun | 80 %-Hbiid BOJAI- 20 3,9 1,0 206 0,02
C 18 HEIA aIlCTOHHUT-
(5 MKM), pr
250-4,6 MM B B | | | |
OKM-2 (6uc-| Cdepucops | 70 7-Hblit BOA- 100 3.4 1,0 220 0,1
(MeTaKpHJ%OKCH:j)- C18-2 HBIA AIlCTOHUT-
THJICHKapOOHAT)-
JTUDTUICHTIUKO- (5 MKm), byt
1 ﬂ) 150-4 MM
Ctupon Hykeocun 57,5 %-HuIii 100 6,1 1,0 246 0,002
C18 BOJ/THBIN aIlCTO-
(5 mxm), AT
150-4 MM
CYHB(I)eHaMI[ H HYIQIGOCI/UI 80 %‘I{b]]‘;i BO- 4,6 1,0 280 0502
(N-IIMK/TOTeKCHII- C18 HBIM allCTOHUT-
2-0€H3THA30THJI- (5 MKM), puJ
CynbGheHaMuUI) 150-4 MM
TIM-3 (tpustu- | 3op6akc C 18, (0,05 M pocdar- | 100 6,3 1,0 215 0,1
neHraukoapau-| 250-4,6 MM | HO-aMMHUaYHbBIA
MeTaKpWIar) Oydep (pH 2,5)+

14




Oxonuanue mabauuwvt b.1
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BemecTBo Kononka IMonBrxHasa O0neMm Bpems Pacxon JlmmHa MuHIMAaIEL-
(HeIIoABIKHAA das3a IIPOOEL, | yAepXn- | TOABAXK- BOJIHBI Hast OIIpeJie-
daza) MK BaHWA, | HOU (pasel, | JETEKTUPOBA- JsieMast
MHWH MJI/MWH HUSI, HM KOHIIEHTpA-
IMAsA, MT/J
TI'M-3 (tpustn-| wBondapak |50 %-Hblit BoJI- 100 4,8 1,0 220 0,01
JICHIJTHKOJIbIUME - CN, HBIA alleTOHUT-
TaKpHJIAT) 3004 MM PUIT
Tuypam J1 (Tetpa- | Hyxkimeocu 57,5 %-Hbli 100 3,3 1,0 280 0,005
METHITHYPAMIN - C18 BO/THEIN
CyIbpun) (5 MKM), aIeTOHUTPHIT
150-4 MM
Tuypam OO® (mus- | Hyxkneocun | 80 %-Hblit BOA- 100 5,8 1,0 280 0,02
THIAADEHUITAY - HEIM all€TOHUT-
CI18
paMauCyabdun) (5 ) PUII
150-4 MM
DeHon Hypersil ODS | 10 MM opTo- 100 4,0 1,0 270 0,005
(5 MKM), ¢docpopHas
150-4,6 mm |kuciaoTa + 35%
alfeTOHUTpUIIA
Jopbakc C 18, | 0,05 M ¢oc- 500 3,3 1,0 270 0,001
150-4,6 MM | daTHO-aMMU-
auyHbIA Oydep
(pH 2,5)+50%
alleTOHUTPUIIA
XUHOKCH/TUH uBondapak | (0,05 M ¢oc- 100 5,0 2,0 260 0,05
CN, daTHO-aMMMU-
3004 MM AUHBIA 6y(l)ep
(pH 2,5)+5%
alleTOHUTPUIIA
XnoprekcuauHa | u Bondapak 0,05 M ¢oc- 100 53 1,0 730 0,05
GUITTIOKOHAT CN, daTHO-aMM¥u- ’
300-4 MM auHbIA Oydep
(pH 2,5)+50%
alleTOHUTpUIIA
HMuacop6 130 0,05 M ¢oc- 100 6.7 1,0 730 0,03
WO, dbaTHO-aMMU - ’
250-4 MM auyHbBI Oydep
(pH2,5)
+42,5%
alleTOHUTpUIIA
Ludppan IOuacop6 130 | 10 MM opro- 100 3.8 1,0 274 0,01
O, dbochopHas ’
250-4 MM KUCIOTa
OTHIMETAKPUIAT | Hygmeocun | 35 %-Helid BojI- 100 7,2 1,0 220 0,01
C18 HBIU AIl[€TOHMT-
(5 MxM), P
150-4 MM
Orummmat (m3- | Hypersil ODS | 80 %-Hblit Boi- | 100 6,1 1,0 260 0,03
TUIAUTHOKaApOa- (5 MKM), HBIIA alleTOHUT- ’
MaT ITMHKa) 150-4,6 MM pHT
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IMMPUJIIOKEHUWE B
(CIipaBOYHOE)

NaenTuduKkanud 1 KOJIHYECTBEHHOE onpeaeicHrue NpoayKTOB
HECTPYKIHH MOJHMMEPHBIX MATEPHAJIOB METOAOM ra30BoM XpoMaTorpadhum

I'azoBasg xpoMaTorpagpus yCIIEIIHO UCIIOIB3VETCS IS OMPEAC/ICHUS KOHIIEHTPAIUA 1IEJIOr0 psiia IIPOAYKTOB JIEC-
TPYKIIMH B BBHITSDKKAX M3 IMTOJTAMEPHBIX MATEPHATIOB M U3CTUN METUITMHCKOTO Ha3HAYCHMUS.

K coemuHeHUSIM, aHAIU3UPYEMBIM C TIOMOILBIO ra30BOM XpoMaTorpaduu, IIpexX/e BCEr0 OTHOCSTCS:

-~ JICTKOJICTYYUE MCXOJIHBIC MOHOMEPBI, UCTIONB3YEMBIC B CUHTE3€ TIOIMMEPHBIX MaTCpHAIOB, TIPUMCHSICMBIX JIIs
W3TOTOBJICHUSA MEMUITMHCKHUX U3/ICITUM;

- OPraHUYECKUE PACTBOPUTEIMN, UCTIOIB3YEMBIC B IIPOMU3BOJICTBE M3/ICIMI METUITMHCKOTO Ha3HAYECHUS (KaK B TIPO-
Iecce CHHTEe3a MOJIMMEPHBIX MATEPHAJIOB, TaK U MMPH U3TOTOBJICHUN HU3/ICIUU, HATIpUMED /TSI CKIICUBAHUSI);

- CTepUJIM3YIOIINE areHTHl (HalIpUMeEP STUISHOKCHU).

YPOBHU aHATU3UPYEMBIX B ITPO0AX MHAUBUAYATBHBIX XUMHUYECKUX COCTMHEHUHN OIPECASIOTCS COOTBETCTBYIOIIM-
MU HOpMAaTUBAaMHM M HAXOJSATCS, KaK IpaBuiao, B auanaszoHe 0,1 — 0,0005 mr/n. g onpeneneHUs: TAKUX KOHIIEHTpa-
I B BOAHBIX PACTBOPAX HAUOOJIEE TIOAXOMUT BAPUAHT ra30XKuIKOCTHOM xpoMaTorpadpuu (I2KX) ¢ ucmois3oBaHuEM
TIAMEHHO-UOHU3AIIMOHHOIO JICTEKTOPA.

B GOJBINIMHCTBE CAYYAEB I JOCTHKCHUS TPEOYEMOM YYBCTBUTEILHOCTH OIPEACICHUS IMTPU MIPUMEHECHUU COBPE-
MEHHOMN XpoMaTorpapudeCKoM TeXHUKH MCIIOIB3VIOT METOJ HETIOCPEACTBEHHOTO BBO/IA ITPOOKI BOTHOTO PacTBOpA B
ACTIapuTeab XpoMaTorpada. OaHaKO B HEKOTOPBIX CIyJasiX YYBCTBUTEIBHOCTh YKAa3aHHOIO METO/Ia OKA3bIBACTCS HEO-
CTaTOYHOM. B TakMX Ciaydyasx /U CYILIECTBEHHOIO YBECIMUCHMS YYBCTBATECIBHOCTH aHAIN3a JICTKOJICTYYUX COCTUHCHUM
IMIPUMEHSIOT METO/] aHaJIW3a paBHOBECHOM MapoBoM (pa3nl (APII), ocHOBaHHBIM HAa UCMTOJIB30BAHUU TUHEHHOM 3aBH-
CUMOCTH MEXAY KOHIICHTPAITUSIMH BEILIECTBA B XXUAKOM 1 MapoBOM (pazax, HAXOSIMHUXCSI B COCTOSHUA TCPMOAMHAMM -
YECKOI'0 PaBHOBECHSI.

Hcnons3dyeMass razoxpoMaTtorpapmdeckas amnmaparypa Jo/kKHa odiaagaTh MUHUMYMOM COOCTBEHHBIX IIIYMOB, YTO
TIO3BOJISIET O0ECIICUUTh BO3MOXHOCTE padOTEl HA MAKCHMAJIEHOM YYBCTBUTCIIBHOCTH JICTEKTOPA.

N CTIONB3YIOT CTEKIISHHBIE BRICOKO(P(PEKTUBHBIC HACAIOYHBIE KOJMOHKH, O0CCIICUYMBAIOIIME XOPOIee pa3/ic/ICHUE
AaHATTU3UPYEMBIX BCIECTB U PACTBOPUTEIIS (B JAHHOM CJIydae BOJIBI).

JI11 KOMAYEeCTBEHHBIX PACUETOB UCIIONB3VIOT SJACKTPOHHBINA MHTErpaTop 00 KOMIIBIOTEPHYIO IMporpaMMy coopa
A 00paboTKH xpoMaTorpadpuuecKux JaHHBIX. B mMociaeHeM ciIydae UCITOIb3yeMbIM aHaIoro-1im@poBoi Impeodpa3oBa-
TCJb JOJKEH 00€CIeUYnBAaTh MUHAMAIBHBIN VPOBEHb COOCTBCHHBIX IIIYMOB.

IIpu paGoTe Mo METOMY BHENTHETO CTAHAApTA I KATAOPOBKH XpoMaTorpauuecKoro o00pya0BaHHUST UCITOIb3Y-
IOT PACTBOPHI CTAHAAPTHBIX 00PAa3IloB, IMIPUTOTOBJACHHBIX U3 OYHMINECHHBIX 00pa3IioB, MMEIOIIMX KBATU(MHUKAIIMIO «JIJIsI
XpoMaTorpapum».

B Tabmuite B.1 mpuBeneHB OCHOBHEIC MMapaMETPhI XpoMaTorpauIeCKoro aHaansa psjia MHAUBUAYAILHBIX XUMH-
YECKUX COCAMHCHUI, IMOJMYYECHHBIE C MCIIOJAb30BAHUEM IIAMECHHO-HOHHM3AIMOHHOIO ACTEKTOpa. YYBCTBUTECIBHOCTH
nerekTopa — 310 —2r/c (mmo mudennny). I'a3-HOCHUTEIL — TeANM, CKOPOCTDb ra3a-Hocuteass — 30 mia/MuaH. CKOpoCTh
Boaopona — 30 mia/MuH, ckopocTh Bo3ayxa — 300 mia/MuH. O0beM BBOAUMOM MPOOLI —1 MK IIpH IIPSIMOM BBOJIE,
| M1 — mpu uctioab3oBaHUH MeTona APII.

s ocyiectBieHdss APII aTMKBOTY BOAHOM BBITSDKKH (3 MJI) TEPMOCTATHPYIOT B TEPMETHYHO 3aKPBITOM COCVAE
(mpobKa ¢ MOMUTETPAPTOPSTUICHOBOM IIPOKIAAKOM) BMECTUMOCTEIO 10 M B Te4eHME BpEMECHH, VKAa3aHHOIO B Ta0-

jmmiie B.1.
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Tao6nauima B.1 — XpoMatorpagpuueckue mapaMeTpbl KOJTHYECTBEHHOTO OIIPEACIICHUS JETYYUX XUMHUUYECKAX COCTH -
HCHHH B BOJAHBIX PACTBOpPaAX

AHaIN3UPyEeMOE KonmoHka Temmeparypa Bpems Bpewms Mwuanmans-| Ilpnmeuanne
COCTMHCHIE TEPMOCTATA, VICPXH- | TepMOCTa- | Hasg ompene-
WHXEKTOpA, BaHUS, | TUPOBAHUA JiseMas
nerekropa, “C MWH (xumIsIIast | KOHIIEHTPaA-
BOASIHASA | 1us, Mr/ia
OaHs),
MHAH
AKpUIaMun 5 % Kapo6osakc 20 M, 190 3,0 — 0,5 IIpsaMoii BBOJ
xpoMocopd W-AW-DMCS 250 IpoOBl. O0BeM
80/100 me1, 250 IIPOOBI— 5 MKIT
1,2 MX3 MM
AKpHJIOBas 5 % FFAP, 130 4,2 — 0,2 ITpsaMoii BBOJ
KHUCJIOTa xpomocopd W-HP 80/100 150 TIpoOrI. 'a3-Ho-
MEIII, 100 CUTEJIb C TIapa-
2,2 MX3 MM MU MYPaBbMU-
HOM KHMCJIOTHI
10 % SP 1200/ 90 2.4 — 0,2
1 % H, PO, 150
xpoMocopd W-AW 100
80/100 Mel,
1,2 MX3 MM
Axpunonurpui| 5 % Kapbosakc 20 M, 150 1,1 — 0,05 IIpsaMoii BBOJ
kapoomak B 80/100 Mmei, 180 ITPOOBI
1,6 MX3 MM 180
A1leTOH 5 % KapoOoBakc 20 M, 70 0,9 — 0,1 ITpssmMoii BBOA
XpoMOoCopO 150 ITPOOBI
W-AW-DMCS 80/100 150
metr, 1,2 MX3 MM
Ben3zon 5 % OV-17, 70 0,9 15 —20 0,01 APII
xpoMocopo W-HP 250
100/120 Mei, 250
1,6 MX3 MM
Byrumakpuiar | 5 % OV-17, 100 1,5 — 0,05 ITpssmoii BBOJ
xpoMmocopo W-HP 100/120 170 TPOOHI
MeIIl, 170
1,6 MX3 MM
ByrunMmerakpu-| 5 % OV-17, 100 2,2 — 0,05 ITpsiMoii BBOJ
JaT xpomocopo W-HP 100/120 170 ITPOOHI
MeEIII, 170
1,6 MX3 MM
Bunununeux-| 5 % Kapbosakc 20 M, 60 0,8 40 — 50 0,0005 |APII
JIOPH XpOMOCOpO 90
W-AW-DMCS 80/1100 100
metr, 1,2 MX3 MM
Bumnximopun | 5 % Kapb6osakc 20 M, 60 0,5 40 — 50 0,0005 |APII
XpoOMOCOPO 90
W-AW-DMCS 80/100 100
metir, 1,2 MX3 MM
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Ilpodoancenue mabauywvr B. 1

AHann3upyemoe Komonka Temmeparypa Bpems Bpems Mwnanmanbs-| Ilpnmeuyanme
COEVHEHUE TEPMOCTATA, VAEPXA- | TepMOCTa- |Hasi ompese-
HNHXCKTOPA, BaHHUA, THAPOBAaHUA JdacMaia
nerekropa, C MWH (KATIAIIAs | KOHIIEHTpa-
BOASHASA | Mg, Mr/n
OaHs),
MHAH
n-T'excaH 5 % OV-17, 70 0.4 15 —25 0,005 APITI
xpoMocopd W-HP 100/120 250
Melll, 250
1,6 MX3 MM
n-I'errtad 5% OV-17, 70 0,8 15 —25 0,005 APII
xpomocopd W-HP 100/120 250
Melll, 250
1,6 MX3 MM
2-Tuapokcus-|5 % OV-17, 150 0,9 — 0,5 ITpssmoii BBOA
THJIMeTaKpuaar | xpomocopd W-HP 100/120 250 TIPOOBI
Melll, 250
1,6 MX3 MM
I JTyTapoBBIi 5 % OV-17, 150 0,7 — 0,2 ITpsamMoit BBOJ
ATTBICTU]T xpomMocopd W-HP 100/120 250 ITPOOHI
Melll, 250
1,6 MX3 MM
JTnMeTHI-H- 5% OV-17, 150 1,6 — 0,01 ITpssmMoii BBOJ
TOJIYUIUH xpoMocopd W-HP 100/120 250 TTPOOLI
Melll, 250
1,6 MX3 MM
Mertakpunosas | 10 % SP 1200/ 90 3,7 — 0,2 ITpaMoii BBOJ
KHUCIOTa 1 % H, PO,, 150 TIpo0kL. I'a3-Ho-
XpoMocopd W-AW 100 CHUTEJD C TTapa-
80/100 me1, MU MYypaBbU-
1,2 MX3 MM HOM KUCIOTHI
MeTtuameraxk-|5 % OV-17, 70 1,1 15 —20 0,005 APII, BHYT-
puaT xpomocopo W-HP 100/120 250 pPEeHHUI CTaH-
MEIII, 250 napT — OCH30II
1,6 MX3 MM
MeTtunoBHniii|2,5 % xapbosakc 100 1,0 — 0,1 ITpsimMoOii BBON
CITUPT 20 M, moimucop6-1, 200 ITPOOBI
1,2 MX3 MM 200
MeTtoxkcude-|5 % OV-17, 150 2,3 — 0,01 TIpssMoii BBOJ,
HOJI xpomocopd W-HP 100/120 250 TTPOOEI
Melll, 250
1,6 MX3 MM
DruneHokeun |0,8 % THEED,xap6omak C 70 1,3 — 0,1 TIpssMoii BBOJ
80/100 Me, 150 TTPOOEI
1,2 MX3 MM 150
Usonpomnuio- |- % Kapbosake 20 M, 100 2,6 — 0,05 ITpsMoit BBOJ
BBIil CITHPT kapoomak B 80/100 meim, 170 TPOGHT
1,6 MX3 MM 170
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AHATA3UPYEMOE Kononka Temrmeparypa Bpems Bpems Mwunumans-| Ilpumeuanne
COEVHEHUE TepMOCTATA, yAEpXKW- | TepMoOCTa- | Has ompene-
MHKEKTOpA, BAHUA, | TUPOBAHUA agaeMas
nerekropa, “C MWH (xuTIsIIast | KOHIIEHTpa-
BOASIHAS | IS, MT/T
OaHs),
MHAH
n-TTpormunoseiii| 5 % Kapo6osakc 20 M, 100 3,7 — 0,05 IIpaMmoii
CITHPT kapoomak B 80/100 men, 170 BBOJI ITPOOLI
1,6 MX3 MM 170
Ctupodn 5% OV-17, 120 0,9 15 —20 0,005 APITI
xpomocop6 W-HP 100/120 250
Melll, 250
1,6 MX3 MM
Terparunpody-| 5 % KapbGosakc 20 M, 70 0,9 — 0,1 ITpsamoii
paH XpoOMOCOpO, 120 BBOJI, TIPOOBI
W-AW-DMCS 80/100 120
Melr, 1,2 MX3 MM
Tonyos 5% OV-17, 110 0,6 15 —25 0,005 APITI
xpomocopo W-HP 100/120 250
Melll, 250
1,6 MX3 MM
PDeHOoIT 5 % OV-17, 150 0,7 — 0,1 ITpsamoiit
xpomocopd W-HP 100/120 250 BBOJI, TIPOOHI
Melll, 250
1,6 MX3 MM
Xnopuctsiii Me-| 5 % Kapbosakc 20 M, 70 1,4 — 0,2 TTpsmoiit
THJICH XpoMocCopoO, 150 BBOJT, ITPOOLI
W-AW-DMCS 80/100 150
Melr, 1,2 MX3 MM
Ilexnaorekxca-| 5 % OV-17, 150 0,7 — 0,1 ITpsamoiit
HOH xpomocopd W-HP 100/120 250 BBOJI, TIPOOHI
Melll, 250
1,6 MX3 MM
5 % Kapoosakc 20 M, 100 4,5 — 0,1
XpOMOCOPO0, 170
W-AW-DMCS 80/1100 170
Melr, 1,2 MX3 MM
Dnuxaoprun-| 5 % OV-17, 110 0,5 15 =20 0,005 |APII
PUH xpomocopd W-HP 100/120 250
Melll, 250
1,6 MX3 MM
DTujgoswiS5S%OV-17, 110 0,5 15 —20 0,005 |APII
CITUPT xpomocopo W-HP 100/120 250
Melll, 250
1,6 MX3 MM
2,5 % Kap0OoBaKc 100 2,2 — 0,1 ITpsimoii
20 M, mmonucop6-1, 200 BBOJI TIPOOKI
1,2 MX3 MM 200
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