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BBeoeHue

CobmoneHue nosoxeHu cra”Hpapros cepuu [OCT P UCO 10993 «OneHka OHOMOIMYECKOTO
TeUCTBUST MEAUIIMHCKUX U3LEAUNA» [TO3BOJUT O0ECIICYUTh CUCTEMHBIN MOAXOI K MCCIEHOBAHHUIO OMOJIOTH-
YEeCKOIro JEHCTBUA METUIIMHCKHUX U3JICIINH.

1lenpio 3THX CTAHAAPTOB HEe SABJsIeTCS Oe3ycloBHOE 3aKperUieHue KOHKPETHBIX METOAOB MCCIIENOBA-
HUHA W WCHBLITAHUHW 3a IpyniaMu OZHOPOOHBIX MEAUMLIMHCKHUX HU3NCJINH B COOTBETCTBHMM C IIPHHSITOMU
KJIACCU(PUKALMEN 110 BUAY U IUIMTEJbHOCTH KOHTAKTa C opraHu3MoM 4ejoseka. [lo3ToMy rutaHupoBaHue
M [TPOBEHCHUE UCCIAECHOBAHMM ¥ HUCIIBITAHUM HOJDKHBI OCYILUECTBJSTh CIICLIMATUCThI, UMEIOUIUE clielalb-
HYIO INOATOTOBKY M OIIBIT B 00JACTH CAHUTAPHO-XUMHYECKOM, TOKCHKOJOIMYECKON U OHOJIOrMIECKoM
OLICHOK MEIVLIMHCKHX HU3IEANMN.

CTaHAapThl 3TOU CEpUM SIBISIIOTCA PYKOBOOAIUMMHU HTOKYMEHTAMH IJISI [IPOTrHO3UPOBaHUS OMOJIOIH-
YECKOIo OeMCTBUSI MEOMIIMHCKMX U3AECHAUN HA CTaAMU BhIOOpA MarepyvanoB, NpelHa3zHAYeHHBIX IS HX
U3COTOBJIEHUS, & TaKXe JUISI UCCIICAOBAHMHU rOTOBBIX 00pa3IIoB.

B cranpaptel cepuu I'OCT P MCO 10993, nuMmeroniye rpynmoBoH 3arojioBok «M3nenus MmequuuHcKkue.
OreHKa OUOJIOTUYECKOro AEUCTBUSA MEAULIMHCKUX U3NEIUM», BXOAAT CACAYIOIUME YACTH:

- 4yacTh | — OlEeHKAa U uUCCae OBaHUS;

- 4acTb 3 — HUCCHENOBAHHWE TI'€HOTOKCHUYHOCTH, KAHUEPOreHHOCTH H TOKCHYECKOro ACUCTBUSI Ha
PEIIPOOYKTUBHYIO (PYHKIIHIO;

- 4acTb 4 — UCCHEIOBAHUE MU3ICIIUM, B3AUMOJEHCTBYIOILIKX C KPOBbBIO;

- YACTh 5 — HCCIAENOBAHHE HA UUTOTOKCUYHOCTDH. METOJBI 1N Vitro;

- yacth 6 — HccaeloBaHUe MECTHOTO JEMCTBUS NMOCAE UMIUIaHTAUUU;

- YaCTh 7 — OCTATOYHOE COIACPXKAHUE STUJICHOKCHUJIA IOCE CTCPHIN3ALIUM,

- YaCTb 9 — OCHOBHBIE IIPUHLMAITBI WAEHTU(DUKALIMKA U KOJUYCCTBEHHOI'O OIpPeaCIeHUS IMOTeHIM A b~
HbIX IIPOAYKTOB JCCTPYKLIUH;

- yacThb 10 — vMccaegoBaHUE pasapaxarllero U CECHCUOWIM3UPYIOLIETO JIEUCTBUY;

- yacTb 11 — HccaegoBaHue OONMICTOKCUYCCKOTO ACHCTBUSI;

~ YacTb 12 — MPpHUIroToBJIECHUE ITPo0 U CTAHAAPTHBIC 00pa3Ilbl;

- YacTh 13 — vpaeHTUDHUKALIMS U KOJIMYECTBEHHOE oNpele/IEeHUE IPOAYKTOB NECTPYKIMH MOJIMMEPHbIX
MENUIIUHCKUX U3NETTHH;

- yacTh 16 — MoIe/iMpoBaHHUe U HCCAeIOBaHHEe TOKCUKOKHMHETHKH IMPOLYKTOB HECTPYKIIMYU U BHIMbI-
BAHUH.

IlepedynciieHHbIE CTAHAAPTHI, B TOM YUCJIC HACTOSILUHN CTaHAAPT, HOCAT PEKOMEHIATCAbHBIN XapaKTep.

Hacrosiuuit craHgapT oO00CHOBBIBAET HEOOXOAUMOCTD IIPOBEICHN S KOHTPOJIA COACPXKAHUSI OCTATOY-
HbIX KoJiHyecTB 3TWiIeHoKcHaa (D0) H sTwiaeHxnopruapvHa (DXI) mociae cTepwan3aluy B HM3ICIHUIX
MEIUIIMHCKOTO Ha3HAYeHHsI B CBSI3U C UX TOKCHYECKHM JEHCTBHUEM B ONPENECIECHHBIX KOHUEeHTpaLuusx. B
cTaHaapre oOpalaeTcs ocoboe BHHUMaHUE Ha OMOJONMYECKHUE peakliMM, BKITIOUANoLIMe pasjapaxcHue,
[IOBpeXIcHHUE OPraHOB, MYTAr¢HHOCTh U KAHLEPOreHHOCTh V YEJIOBEKA M XKMBOTHBIX, BIUSIHHUE HA PEIIPO-
IVKTUBHYIO (DYHKIINIO Y JKUBOTHBIX.

MeTtoabl UccaeqoBaHUsI, U3JOXEHHBIE B HACTOSIIEM CTaHAAPTE, B3SIThl U3 MEXIYHAPOIHBIX, HALINO-
HAIBHBIX CTAHIAPTOB, NUPEKTUB U HOPMATUBOB.

JHornyckaercs nIpUMEeHEHHE JAPYIrUx METoJ0B, 0beceuuBarolmXx OLUEeHKY OHMOJOIrH4ecKoro 1eiMcTBUs
MEIHLIMHCKHX U3ACJIHH B COOTBETCTBUM C TpeOOBAHUMSIMU MEXIAYHAPOAHBIX CTAHIAPTOB.

B nmpunoxenuu E npuseeHa (1€TOIMKA OTIPEHCICHUST OCTATOYHBIX KOJIMYECTB B BBITSIKKAX U3 U3ICIUHN
METOHOM ra3oBoif xpomarorpaduu, npuMeHsieMass B PocCHMM MpH OLEHKE OMOJOrM4ecKoro HIencCTBUS
MEOUIIMHCKHX U3ICITUN.

[Mpunoxenusa B, I', /[, E 1 2K HocAT cipaBoYHBIN Xapaxkrep.
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TOCYJAPCTBEHHDBLIN CTAHJIJAPT POCCHUCKOMU OEINEPAIIUNA

M3nema MeIqUmUHCKHE
Onenka OMOJOra9ecKoro JeHcTBag MEeIMIMHCKAX H3Ie/ U
acTtp 7

OCTATOYHOE COAEPXAHHUE STUIEHOKCHAIA ITOCIE CTEPHIN3AILINA

Medical devices. Biological evaluation of medical devices.
Part 7. Ethylene oxide sterilization residuals

Hara senenma 2002—01—01

1 ObaacTy npuMeneHus

Hacrosiuuii craHaapT yCTAHABAMBAET HOITYCTUMBIE NPEACHbHbIE 3HAYCHHUS ST OCTATOYHBLIX KOJNH-
4yecTB 3TWiIeHOKCHIA (DO) M atuieHXxnopruipuHa (OXI) B MEOMLIMHCKMX M3OEAUSIX (Hanee — U3LEINs ),
CTepWIIN30BaHHbBIX DO, MeToapl onpeacncHuss 90 u DXI U tpeboBaHUsA, B COOTBETCTBUU C KOTOPELIMU
OCYIIECTBAACTCS BBIITYCK HU3XCIHH.

TpeboBaHUA HACTOSIIErNO CTAHAAPTA SIBJISIIOTCS PEKOMEHIYEMbBIMH.

CTaHjapT He pPaclpoCTpaAHSACTCA Ha U3LETIHUs, CTEPWIN30BaHHbIE D0, HO HEe UMEIOUIME KOHTAKTA C
MarMeHToM (HallpuMep, JXMarHOCTHYECKHE YCTPOMCTBA, UCITONB3YIOLIMECS in ViItro).

2 HopmatuBnbie CCHUIKH

B HacTosleM cTaHAapTe MCIIOJL30BAHBI CCHUIKM HAa CACAYIOIUME CTAHAAPTHI, COAEpXAIMeE I10JI0XKe-
HUS, KOTOpbie MOTYT pacCMaTpUBAThCS KaK pasliesibl HaCTOSIIEro CTaHaapTa.

['OCT 3022—80 Bopopon texHudeckuil. TexHU4YecKre yCIOBHS

'OCT 6709—72 Bona puctwimpoBaHHas. TEXHUYECKNE YCIOBUA

I'OCT 7568—88 BOruneHa okuch. TexHUueckye yCIOBUS

[OCT 15860—84 bannoHb! CTAILHBIE CBAPHBIC IJISI CXKUKEHHbIX YIIIEBONOPOJHBIX MA30B HA JABJIEHHUE
no 1,6 MIla. Texuuueckue ycioBus

['OCT 17433—80 IIpombinuieHHas yucrora. CxaTbld Bo3ayXx. Kiacce!l 3arpss3aHeHHOCTU

I'OCT P UCO 10993.1—99 Wznenus mMequuuHckue. OlLeHKa OMOJIOrMYecKoro JeMcTBUI MEIHLIMH -
ckux u3genuii. Yacte 1. OueHka ¥ uccliejoBadus

T'OCT P UCO 10993.3—99 Wznenusa meanumHckue. OneHKa OMOJIOTHYECKOro NEHCTBUSI MENULIMH-
ckux usgenuin. Yacte 3. MccnenosaHime re HOTOKCHYHOCTH, KAHIICPOIreHHOCTHY M TOKCHUYECKOTO AEACTBHS
Ha PENPOAYKTHUBHYIO QYHKIIHUIO

TOCT P UCO 10993.10—99 Hanmenuss MemuuuHckue. OLeHKa OM0JOrm4eckoro I1eMcTBus MeIUIMH-
ckurx u3penauid. Yacte 10. UcciaenoBanue pasnpa)aroiliero ¥ CCHCUOWIM3UPYIOILEro NCHCTBUSA

3 Onpenenenus

B HacToOsIlEeM cTaHAApTe HCIONB3YIOT TepMHUHBI, npuBeneHHble B [[OCT P UCO 10993.1, a takxke
CJEIYIOLIHE OIIPEACTICHUSI:

3.1 3KcTpaKuMA, MOAECIUPYIOIIAN YCJOBHA HPUMEHEHHA: DKCTPAKLIUA C HMCNONbB30BAHUEM BOJHI B
Ka4yecTBe MOAENbHON Cpelbl, MOACIMNPYIOIIasa peaJIbHbIC YCIOBUSA ITPUMEHEHMS, BBINTOJIHIEMAA B COOT-
BETCTBHU € TpeOOBAHUAMMU HACTOAIUETIO CTAHIApTa U IMO3BONAIOIIAN OUCHUTh OCTATOYHBIE KOJIHYECTBA
D0 u BXTI', Bo3pecTBYIOIIUE HA I[MAMEHTA KWIM I0Jb30BaTe/]s M3AEJUNA B Npoliecce UX MPUMECHEHHUA
[10 Ha3HA4YECHUKO.

N3nangne odHnnaIbace



roCT P CO 10993.7—99

[IlpuMeyanue— [Ipu oleHKEe B aHAaNUTHYECKOMH J1a60pPATOPUU OCHOBHOM YITOp HOJIXKEH ObITh CHAENIaH Ha TO,
YTOOBI JAHHLIM BUI SKCTPAKIIUM TIPOBOMWICH B YCJIOBUAX, 00ecIIeYMBaIOIINX HanboJblIce COOTBETCTBUE C TIPEATIONa-
raeMbBIM CIIOcOOOM INPpUMEHEHUS. MoneipoBaHUe YCIIOBUM IIpUMEHEHMS U30e/IUA B MEAUIIMHCKON ITPaKTHKE IOJIKHO
[IPOBOOUTLCA C Y4eTOM MAKCHUMAJIBHO BO3MOXHOIO BpeMC¢HM BO3JACHCTBHUA, IPMHUMAasg BO BHHUMAHUE TeMIIEpaTypy
BO3JAECNCTBUSA U TKAHM, KOHTAKTUPYIOILUE C HAaHHBIM U3JC/IMEM.

3.2 MCYepNLBAIOMIASA IKCTPAKIHA: DKCTPAKIIU, BBINOJIHsIEMAsA 10 TeX Nop, MoKa KoanyectBo D0 H
OXI' B nocaeayolleid NOPLHUU MOLEIbHOM cpelbl He OyneT cocTasnaTh MeHee 10 % oT omnmpeleseHHOro Npu
[IEPBOM 3KCTpaKUMH WIM [I0Ka He OylneT aHAJUTUYECKH 3HAYUMOTO YBEJIMYCHUS B OIPEICIBIEMBIX COBO-
KYTIHBIX OCTATOYHBIX YPOBHSIX.

[IpuyMedaHue— Ecim HeBO3MOXHO ITOKa3zarh HCUYEPNBIBAIOLUIMNA XapaKTep IPH OLIEHKE OCTaTOUHBIX
KOJMUYECTB, OTIPEACACHHEC NCYEPITBIBAIONICH SKCTPAKIIMY NTPUMHMMAETCH B YKA3aHHOM BBHILIIE BUJE.

4 OcnoBHble TpPeOOBAHNS

[IpuMeuyaHnue— MudpopMauns no MCToUYHUKAM OrpaHUMUYEHMI B HAcTOALUEM CTaHNAPTE TaK Xe, KaK U
Jpyrasi BaxXHas1 JJOIIOJIHUTEIbHAsA HHGOPMALIMS ¥ PYKOBOJICTBO K HUCIIONb30BAHUIO HACTOSIILETNO cTaHAApTa COMEpXarcs
B IIPWIOKEHUAX.

4.1 O0mme nosoXKeHU

B HacTosieM pasnese yCTaHaBIMBalOT MAKCUMAIBHO JOITYCTUMbBIC YPOBHH OCTATOYHOI'O COMEPKAHUSI
D0 1 OTACABHBIX U3ACTUN, MpocTepWIN30BaHHBIX D0. PernaMeHTUpYyETC TakKKe MAKCUMAJIBHOE COLED-
XaHue IXI B cayyasx, Koraa ero oOHapy:KMBaT B MEOUILIMHCKUX M3OCIUSIX, CTEPUIN30BaHHBIX DO.

JIna conepxXaHus 3TUWICHIUKOMSI (D]') HUKaKkue orpaHUuYeHMs1 HE YCTAHABIMBAIOT, IIOCKOJIBKY OLIeHKa
CTEMEHU pUCKA ITOKA3BIBACT, YTO, KOrHA OCTATOYHBIE KOJMM4YecTBA DO KOHTPOJIUPYIOT COINIACHO TPEOOBa-
HUSIM HACTOSILEro CTaHIapTa, MaJIOBEPOSITHO INMPUCYTCTBHE OHMOJNIOIrMYECKH 3HAYMMBbIX OCTATOYHBIX KOJIU-

gecTtB I (em. 1.1).

TpeboBaHUsI, U3JOXCHHBIE B HACTOSILIEM CTaHIApTe, ABJISIOTCA HOIOJHEHHUEM K nporpaMmamMm Omo-
jJorudyeckux ucciaenosaHuil, npeacrasieHHbIM B [OCT P MCO 10993.1. Ans uznenuil, crTepuin30BaHHBIX
039, cinenyer obpatutre ocoboe BHMMaHue Ha ['OCT P UCO 10993.3 u TOCT P UCO 10993.10. Ilpu
BoinosHeHny TpeboBaHuri T'OCT P MCO 10993.1 ciaexyer yuyuThiBaThb OCTATOYHBIE KoJM4yecTtBa DO B
MOMEHT BBIITYCKa IPOAYKIIMY VIS KAXKIOro KOHKPETHOIO U3IENS.

PesynpTaThl OHOJIOrMYecKO OLIEHKH U34EIUS MOIYT ODYCIIOBUTE DOJiee KeCcTKHe, YeM INpHUBedeHHbIe

B 4.3 TpeboBaHUS, IMpeaHA3HAYEHHBIE Ui yuyera OOBIUHBIX peakuuid. Hanpumep, npu OHosIOrM4YecKOM
OLICHKE paslpaxawllce JeHMCTBUE HOJDKHO pacCMaTPpUBATBCH UL BCEX U3JCIUM, B YaCTHOCTH IS U3EIUA
Maioro pasmepa (cM. [1.2). Hacrodmuumil crtaHmapT HE YYUTHLIBAET BO3MOXHOCTH OCTPBIX JOKAJIbHBIX
peakli, I KOTOPbIX MOTYT OBITh IMOJYUYEHBI HEYHOBJETBOPHUTEAbHBIE HaHHble. (Cnemyer OOpaTUTh
BHAMAHKE HAa BO3MOXHOCTh TAKUX PEAKUMN OCOOEHHO I HEOONMBUIMX U3AECAUNA U YIUTHIBATL KOHIIEHT-
paurlo S0 Ha eAUMHUILY IUTOIANM TTOBEPXHOCTH.

4.2 Kareropum W3/eJIMH N0 NPOAO/IKHTEIbHOCTH KOHTAKTA

IIng ycTaHOBJAEHHS MAKCHUMAaJbHONH CyTo4yHOM O3Bl D0 um ODXI, KoTtopas MoXeT BbIICIATHCH U3
HU3eausT U BO3NCHCTBOBATS, HA MAlMEHTa, H3AEHHWE B 3aBUCHMOCTU OT IPOMOJLKUATEIBHOCTH KOHTAKTa
OTHOCHT K OIIpeAcIeHHONA KaTeropuu.

Cornacvo TOCT P MUCO 10993.1 usnenuss oiIHOKpaAaTHOro, MHOIOKPATHOro WJIH HEIPEephIBHOIO
[IPUMEHEHMS [10 IMPOLOIKUMTEIPHOCTH KOHTAKTa OTHOCAT K OQHOM M3 TPEX KATEropuu:

A — W3Ienust KPaTKOBPEMEHHOI0 KOHTAKTA ITPOAOIXUTENBHOCTHIO HE DoJice 24 y;

b — u3memusa IMUTEIBHOro KOHTAKTA IIPONO/DKMTEIBHOCTBIO CBhILIE 24 4, HO He 0oJee 30 cyT;

B — u3aenust MOCTOSHHOIO KOHTAKTa ITPONOJIKUTENBLHOCTRIO CBRILIE 30 CyT.

[IpuMeyaHN4

1 Eciu Mmarepuan win usnenne MOryT ObiTh OTHeCeHBl DoJiee 4eM K OIHOM KaTeropuy No NpoaoXUTENbHOCTH
KOHTAaKTa, cjeayeT BeIOHpaTh OoJice KeCcTKME yCIoBHs vcciaeaosaHni. I1py MHOrokpatHOM NMpyMMeHEHWH U3IeIHs LIS
TIPUHSATHSA pellieHUd, K KaKOHM KaTeropry cJefyeT OTHECTH U3AEHue, YIUTBIBAIOT BOSMOXHLIA XYMYASTUBHBLINA 3P QPeKT,
IIPUHMMANA BO BHMMAaHMe IepHo BpEMEHU MEXIY ITOBTOPHBIMM TIPUMEHEHUAMU.

2 B HacrostiieM cTaHaapTe TEpMHH «MHOIOKpPaTHOE IIPUMEHEHHE» O3HAYAET IIPMMEHEHUE OJHOIo W TOrO Xe
n3aenus 0oliee OMHCro pasa.
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4.3 JdonmycTuMbie Opeaebl
s Kaxzgoro M3IeIUss MakKCHUMaIbHO JONYyCTHMBbIE A03bl DO M BXI, KoTophle BO3XeHCTBYIOT Ha
NallMeHTa, He JOJDKHEI [IPEeBBIIAaTh 3HAYECHUH, MPUBEASHHBIX HUXeE IS COOTBETCTBYIOLIEH KAaTErOpHH.

[I1pumMmeuan ue— IpenenbHbic 3HaYCHUS IS U3NCITNHA NMOCTOSSHHOIO M IUIMTEIBHOTIO KOHTAaKTa BBIPaXaloT-
cs B MaKCHUMaJIbHOM cpedHecyroyHoH no3se. s M3geauid, NMEIOLUKX MOCTOSAHHBIA KOHTAKT, BBEACHBLI OrpaHHYeHHUSs]
JUIst IepBBIX 24 4 ¥ ans nepBhiX 30 cyT, a I U3ACIHA WIMTEIBHOIO KOHTAKTa — JUIS TIEPBLIX 24 4. DTU OrpaHU4eHMS
yCTaHaBIMBAIOT NnpelesbHbule 3HadyeHUss DO u BX][, Koropeie MOTYT BO3JCHCTBOBATh HA TaliMeHTa B paHHME TIEPHOIBI
BpeMeHHK. MeTomnKa, KOTOpYIO MCIIOJb30BAIU IS YCTAHOBKM AJONYCTHMBIX IIpelebHbIX 3HaYeHUH, onucada B [1.2.

431 U3nenusd NOoCTOSSHHOTO KOHTAaKTaA

CpenHecyroyHas no3a 30 I nauMeHTa ngoaxHa 61T He 6osee 0,1 mr. domoaHureasHble TpeOoBa-
HHUSI: MAKCUMaNbHAsI 1o3a DO go/KHA ObITh HE OoJiee:

20 Mr — B TeyeHHe NepBbIX 24 Y;

60 Mr — B TeyeHHe TepBbIX 30 cyT;

2,9 T — B TeYEHHE XKN3HU.

CpenHecyroyHas no3a BXI Ui manMeHTa oJXKHa ObITh He OoJiee 2 Mr. JlonmonHuUTEIBHBIE TpeboBa-
HUSI: MaKkcuMaibHag fo3a 3XI nosikna ObiTh He Oonee:

12 Mr — B TeyeHUe NEPBLIX 24 Y;

60 Mr — B TeyeHue nepsoix 30 cyT;

50 r — B TeyeHUE KU3HH.

432 Uz3oenusda OAUTENABHOTIO KOHTAaKTa

CpeaHecyroyHag qo3a 30 wist malMeHTa 1oJKHA ObITh He bosiee 2 Mr. JlonmogHuTeAbHbIE TPeOOBAHUS:
MaKcUMayibHdasg no3a B0 1oJokHa ObITh He bollee:

20 Mr — B TeYyeHUeE MePBBIX 24 4,

60 Mr — B Te4yeHue nepBbIX 30 CyT.

CpenHecyrouHas fo3a BXI momxHa ObITh He Oonee:

12 Mr — B TeYeHUe MNepBbIX 24 4;

60 Mr — B TeyeHue rnepBbIx 30 cyT.

433 U3pgennss KpaTKOBPEMEHHOIo KOHTaKTa
CpenHecyrouHas po3a D0 misl nauyeHTa 1okHa ObITh He boJiee 20 Mr.
CpenHecyrodHas mo3a OXI s nauyeHTa He JOJDKHA NpeBhitiaTh 12 Mr.

IlpuMeuyaHune— OxHoBpeMeHHOE MCITONB30BaHUE HECKOJIBKMX U3ICJIUN WIHA UCTIONh30BAHHUE M3JICTUM 14
HOBOPOXIESHHBIX MOXET NMPUBECTU K JOTIONHUTEIEHOMY BO3[EHCTBUIO, Kak yKazaHo B J1.2.1.1.

434 Oco0bOple cayyau

ISl cucTeM, COCTOSILIMX M3 HECKOJIBKUMX M3IEJUI, NpelebHbIE N03bl JOIKHBI PACCUMTHIBATLCS IJIsI
KaXXJIOro OTAeJHLHOTO HU3IE/IHA.

OctaroyHoe conepXxaHue D0 B UHTPAOKYJSIPHBIX JIMH3aX HOJDKHO ObITh He GoJiee (0,5 Mxr D0 Ha
JIUH3Y B CYTKY U 1,25 MKr Ha JUH3Y.

JIiss OKCUICHATOPOB M CCIIAPATOPOB KPOBU CpenHecyrodyHas noza D0 s napgMeHTa He JOJKHA
rpeBbIIaTh 60 Mmr.

JUia u3pgenui, rpejHa3sHauyeHHbIX IS 3KCTPAKOPIIOPAILHOM OYUCTKU KPOBHU, HUCHOJB3VIOT Npeaeiib-
Hble coaepXaHusa BO u BXI, ycTaHOBJIEHHbIE ISt U3NCJIUH [UIMTEILHOIO M KPAaTKOBPEMEHHOTO KOHTAKTA,
HO JonycTuMas no3a B0 B TeYeHUE BCe XU3HU MOXKET OBITE ITPEBBILICHA.

[IpuMedqdaH¥U e — PannoHanbHbBIN NOAX0A IS OIIPEAENCHHSA NpelelibHOTro coaepxaHus DO i HEKOTOphIX
W3AeNUN, He COOTBETCTBVIOILMX OoOIMM TpeboBaHUNAM, ripeacTranieH 8 [1.2.1.3.

4.4 Onpenenenne ocratogHoro coaepxamma D0 u DXI

Meton ornpeaesieHUs OCTATOYHOro colepXaHuad 30 U IXI' 1 nIpoBepKU COOTBETCTBUS TPEOOBAHHU -
SIM, M3JIOXKEHHBIM B 4.3, 3aKII04YA€TCS B 3KCTParnpoBaHHUU OCTATOYHBIX KOJWNYECTB U3 00pa3lioB, KOJAUYE-
CTBEHHOMH OlleHKE, aHAJIU3€ K UHTEPNPETALUHY [TOJIYYCHHBIX JAaHHBIX.

44.] Bonpocs 06e30MaCHOCTH

AHATUTUKA U IpyTrye Iuua, padoraouue ¢ odpasiamMu, TOJKHEL BBITIOMHATE BCe paboThl, CBA3AHHDBIE
C HCIIOJH30BAHMEM XMMHUYECKUX PECAr€HTOB M pacTBOPUTEINIEN, HEOOXOAMMBIX IUISI JAHHBIX METOMOB, ITOI

BBITSDKHBIM 1IKA(OM B COOTBETCTBYIOLEH 3alIUTHON OHNEXAE, a Iepel MCIOMb30BAHUEM KaXIOIo XUMMU-
4yecKOro peakTuBa O3HAKOMUTECH ¢ MHPopManueit o 0e3onacHocty Marepuanos (Material Safety Data).

3



rocTt P 1CO 10993.7—99

44.1.1 0

JTO BOCIUIAMEHAIOLUMNCS ¥ BBLICOKOAKTUBHBIM ra3, OKa3bIBaIOIIMIA pasnpaxaiollee eicTBUEe Ha
MOBEPXHOCTH Tejga. OOslagaeT MYTareHHbIM ACHCTBUEM, MPOABIIeT (PETOTOKCHUYHBIE KM TepaTOreHHbIE
CBOMCTBA U MOXET IMMOBpEXIaTh MHOTHUE OPraHpl YeJiopeyeckKoro opranusMa. [1pu usydyeHum KaH11epOreHHbIX
CBOMUCTB HMHIaNAUUMOHHOE BO3JEHUCTBHE Ha XWBOTHBIX BbI3BIBANO HECKOJIBKO THUIIOB HEOILIACTHYECKHMX
M3MEHEHUH, BKIIIOYAS JIEHKEMUIO, OITYXOJM MO3ra ¥ MOJOYHOM XeJe3bl, B TO BpeMsI KaK IIPHEM BHYTPh U
BHYTPHKOXHOE BBCICHHUE BbI3bIBAJIO OITYXOJIH JIMIIbL B MECTE KOHTAKTA.

4.4.1.2 IDXT

DTO BOCIUIAMEHSIIOAS XMIKOCTb, KOTOPas OKAas3bIBAECT pa3apaxarouiee AeHCTBHUE HA ITOBEPXHOCTH
T€J4, BBI3BIBACT OCTPYIO TOKCHUYHOCTb M JIETKO BCACHIBACTCA B KOXY B KOJHMYECTBAX, OKAa3bIBAIOIIUX
TOKCHYecKoe aeicteue. Obnagaer cnabbiM MYTAr€HHbBIM JECACTBUEM, MOXET BbI3bIBATh (PETOTOKCHUYECKUE
M TEepaTOreHHBIE U3MEHEHUS, MOXET IMOBPEXAATh Pa3iIMYHBIC OPraHbl, BKIIIOYAs JIETKUE, ITOYKU K Cepacu-
HO-COCYIHMCTYIO cucTeMY. MccnenoBaHusg KaHLEPOreHHOCTH Ha XUBOTHBIX JaJM OTPULIATEIILHBIE PEe3Yyih-
TaTHI.

442 OnpedelNeHUEe OCTATOUYHOTIO COIECPXaAaHUSHA

Jlnst onpenesIeHUsT OCTATOYHBIX KosnyecTs D0 U, mpu HeobxoaumocTH, DXI', Bo3nelcTBYIOHMX Ha
MalfMeHTa, HEOOXOAMMO UCIIOJIL30BATh Y3AKOHEHHBIE METOMMKHY IKCTPAKIIMM U aHAJIH3A.

IIpuMeyaH¥e— EciMno pe3ynbraTtaM aHAIK30B, IPOBEACHHBIX N0 METOONKAM, TIpEeACTaBIeHHbhIM B b.3.2
n b.3.7, 9XI He obHApyXeH, B pajlbHEHUIEM ero onpeleleHue He TpedyeTcs.

MeTonuku, ynoBAETBOPSIOUIME 3TUM TpeOOBAHUSIM, IIPEJACTaBIeHbl B IIpwioXeHUH b. Jlomyckaercs
HCIIOJIb30BaAHME JIIOOOT0 aHAJIMTHYECKOrO METOIA IIPH YCJIIOBYH, YTO OH ODOCHOBAH, TO €CTh MOKA3aHO, YTO
OH YIOBJIETBOPSET TPEOOBAHUSIM, U3JIOKEHHBIM B IPUWIOXKEHUUW A, U YTO OH OIIEHEH apOHTPAXHbLIMU
METOIAMM, NNPEACTABJAECHHbIMU B IIPUIIOXEHUHU b.

[Tpu BBIGOpPE MPUTIOAHBIX METONOB 3KCTpaKUMH (4.4.6) i KOJMYEeCTBEHHOro onpeaeneHus S0 uiu,
IpHY HeoOXoMUMOCTH, DXI' yYUTBIBAIOT J03Y, BOZACKHCTBYIOILYIO HA MAIMEHTa IS TOro, YToObl 110Ka3aTh
ee COOTBETCTBHE TpeOOBAHMSIM, IPHUBEAECHHBIM B 4.3.

Ecnu 060cHOBAHO, YTO ocTaroyHoe colepxaHue DO y BXI', onpenensieMoe METONOM HCYEPIIbIBAIO-
el 3KCTpaKUHM, COOTBETCTBYET TpeOOBaHUSIM 4.3, 3KCTPaKLIMIO, MOACTUPYIOLIYIO YCIOBUS IIPUMECHEHMS
B MEOMIIMHCKON TMpaKkTHKe, HEe IIpoBoAsT. [Ipy npUMEHEHUN HCYEPIBIBAIOHICH 3KCTPAaKUMK 0O0pallfaior
oco00e BHUMAHHE Ha IpeneabHble 3HaYeHHs I nepBbeiX 24 4 U 30 CyT B COOTBETCTBUU C 4.3.

M3BeCTHO MHOr0O aHaAJIUTUYECKHUX METOHOB /U OTpEHe/IiCHUSI OCTATOYHOro coaepxaHusg DO 1ocie
CTePUJIN3ALMH; UX 0030phI MPEACTABJICHBI B CITUCKE JUTEpATYPHI (NnpujioxeHue XK). MeToabl, i1 KOTOPhIX
B pe3yJbTaTe MEXJIA00paTOpHOI'0 U3y4YeHMsi ObUIa NpOBEACHA CpPaBHUTEBHAS OLICHKA, BbIITOJHEHHAs
BHICOKOKBAUIU(DULUMPOBAHHBIM [1€PCOHAJIOM C UCIOJb30BAHHEM COBPEMEHHOI0 000pYIOBaHMS, ITPEICTaAB-
jJeHLl B pwioxeHUU b. OpHako Goablioe pazHooOpazue MaTepualoB U KOHCTPYKTOPCKUX pelLeHUI NpHU
CO3JAaHMM MEIMLIMHCKYX U3IEIUM B psifie CJIydaeB MOXET BBI3BATb TPYAHOCTHU B OIIPEACICHUN OCTATOYHOIO
conepxadust 30 u BXI' Meromamu, NpuUBeIeHHBIMMU B ITpHIOXEHUHN b.

ITosToMy M1000M AHAJIMTUYECKY 3HAYMMBbIA METOJ (T. €. 0DeCneYnBarOILMi TOCTOBEPHOCTh, TOYHOCTD,
JIMHEMHOCTDh, YYBCTBUTEJBHOCTb U CEJEKTUBHOCTB) MOXET OBITb HCHOJB30BAH TIPH YCJIOBHHM, YTO OH
obocHoBaH. [IpunoxeHue A conepxur obiue TpeOoBaHUs K BBITIOJHEHUIO METOIUK, 4 METOJIBI, IIPEACTAB-
JeHHBbIE B NMPWIOXEHUH b, MOryTr OBITH MCIIOJNIL30OBAHBI KaK apOUTpaKHbIC IIsi OLIEHKU aJIbTepHATUBHBIX
METOLOB.

443 OT00p 00OpPAa3LLOB

4.4.3.1 IIpedcmasumensrvie 06pa3ubi

OOpa3upl, KOTOphIE MNpenHasHadalTcsa IS OIlpedeseHUs] OCTaTOYHOro coaepxaHusg D0 u IDXI,
JNOJDKHBI OBITh OTOOpaHbl TAKMM 00pa3oM, 4yToObl OHU B JOCTATOYHOM CTEINEHU OTPAXATIH CBOMCTBA U3IEIUS
B 1esioM. [Ipu orbope oOpasLios ciemyer obpaTuTh BHUMAHUE HA PSIA PAKTOPOB, YKA3aHHLIX B IIPWIOKCHUU
B. Tak kak MHoOrue U3 3TUX (PaKTOPOB BIUSIOT HE TOJIBKO HA MCXOIAHBIE YPOBHU OCTATOYHBIX BEUIECTB BO
BCEX KOMITOHEeHTax M3JeJausi, HO U Ha CKOPOCTDb BBIACICHUS 3THX BELUECTB, UX TAKXE HEOOXOAMMO YUECTh,
HayuHasg ¢ 3Tana [MPOU3BOACTBA U NpencTaBJcHUS B Jad0Oparopuio ISl IMMPOBEIEHUS aHaIM34a.

UssneyeHue oOpa3LoB u3neauil 3 oopaboTaHHON NMapTUN cpa3y MOCJAe OKOHYAHUS LHUKJIIA CTEPUIH -~
32111 M OTIpaBKa UX B 1abopaTopHrIo, HAXOASUIYIOCS YIAJTEHHO OT MECTA CTEPUITU3ALINH, A TAKKE XpaHEHHE
OTOOpaHHBIX 00Opa3uoB B jJaboparopuu Wi IMOCIEAVIOIIETO AHAIM3a MOIYT HApYWHUTL KOpPpEasUUIO B
colepXaHUM OCTAaTOYHBIX KomudecTB DO n X1 B oToOpaHHbIX 06paszuax ¥ B OCTABIIKXCS B 00paGoTaHHOM
naptuM. bojee Toro, ecnm oOpasupl U3ACAIMU U3 00padOTAaHHONM MMAPTUU HE MOIYT ObITh OTOOpAHBI U
JOCTaBJIEHBI TaKUM 00pazoM, 4ytobel 3chdekT nerasaiind ObLT He3HAYUTENBHBIM, IPOBOISIT UCCIEeSOBAHUE
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U1 YCTAHOBJICHUSI COOTBETCTBMS HErasalluy aHaJM3UpPYeMbIX O0OpasllOoB U H3AEJIUMH U3 NAPTHU B PA3HOE
BpeMsI rofid.

4.4.3.2 Paboma c obpasyamu

CregyeT KOHTPOJIHPOBATh WIM YMEHLUIUTD BJIUSHUE JJA0OOPATOPHBIX YCAOBUMM Ha CKOPOCTD Jera3aluu
o0pasuoB, KoTopble OTOOpaHbl M3 nmaptvuu usgeauud (cM. B.1.5). Ilpu npoBeneHMH aHanu3a CoOOJIONAIOT
MEpPBI O€30ITaCHOCTH IS OIlepaTopa M aHAJIUTUKA.

OO6pa3supl, npeqHa3HayeHHBIEe UISE aHaJIM3a, HOJLKHBI OCTABATHCA B COCTaBe MAPTHU BIUIOTH [0 JHS
aHam3a. BpeMst Mmexmy u3baTeM o6pasla W3 30HbI KOHTPOJIUPYEMOH Jera3aliiyd U Ha4ajaoM SKCTPaKLIUU
ITOJDKHO OBITH CBEOAEHO K MUHUMYMY.

OOpaslbl TepMETHYHO 3dKPbIBAIOT, IEPEBO3SAT M XpaHSAT B 3aMOPOXEHHOM BHIE, €CJIM aHaNU3
oTKJagbiBactcsi. O0pasibl mepeBoO3sAT 00NM0XKEHHBIMUY CYXUM JIBJAOM C IIPUBJICICHUEM CIYXKOBI KPYIJIOCYTOY-
HO! joctaBky. Cyxoi Jed OoCTaBASIOT B KOHTEHHepe IJIsI IEPEBO3KU BO BpEeM$S TPAHCIIOPTHPOBKH U MPHU
BCKPBITUHM YIIAKOBKHU. B KayecTBe aJbTEPHATMBBI 00OpasuUbl Uil aHa/IM3a OTOMPAIOT HEIOCPEACTBEHHO U3
MAPTUH UBJACINH NOCHE COOTBETCTBYIOILEH Jera3zaluy ¥ cpasy [oMellaloT B COOTBETCTBYIOLIYIO XUIKOCTE
JUIA 9KCTPAKUMHK MAW €MKOCTb UL aHaJIU3a METOJOM IapoBO3AYINHOM ¢asbl, TepMETHUYHO 3aKPbIBAIOT U
3aTeM IIEPEBO3ST B JIA0OPATOPHUIO IJIS aHaM3a.

O0pasupbl roTOBAT B COOTBETCTBHUHM C UHCTPYKLIMEN ITO MIPEABAPUTEIBLHON NMOArOTOBKE, YKa3aHHOHN Ha
STUKETKE U3NEIIUSI.

AHATU3UPpYEMBIEC 00pa3Lbl [IOMEIUAIOT B BRITSDKHOM LIKad ¥ 0CBODOXAAIOT OT VIIAKOBKM. DKCTPAKIIHIO
clienyeT HAaYMHATHL ITO BO3MOXHOCTHU OEICTpPO IIOCJE TOro, Kak obpasel] U3BJICUEH U3 YIIAKOBKM WU
3aKOHYE€HAa IIpeaBapUuTe/ibHAasl [TOATOTOBKA.

4.4.3.3 Konmponvholi obpazey

11 Toro 4ytroOnl yoOenguThCcsd B OTCYTCTBHMHM B BEUIECTBE, COCTaBJISIOLIEM OCHOBY obpa3sija, Jpyrux
KOMIIOHEHTOB CO BpPEMEHEM VIEpPXKHUBAHUS TaKUM XK€, KaK U ONpEACHsIeMbIe OCTATOYHBIC IIPOAYKTHI,
HEOOXOIMMO OLIEHUTb KOHTPOJBLHEIN 00pa3el], HE IToABEPraBlIMICS CTEPUIN3ALUU, ITYTEM 3KCTPAKIIMH €T0
C HMCIIOJIL30BAaHMEM TEX XK€ Npoleayp, YTo M Wi o0pa3uoB, crepwiaM3oBaHHBIX D0. llpy Hamuuyuwm
MaTepHaIOB, 3KCTPArdpyeMbIX M3 TAKOI0 KOHTPOJIBHOI'O 00pasua, I KOTOPhIX BpEMeHa VIep:KHBaHUS
COBNAJAIOT WU OJIU3KU K BpEMEHAM YIEPXKHMBAHUA ONPEHCIAEMBIX BEIIECTB, U3MEHSIOT YCJIOBHUSI XpOMa-
TorpabMpoOBaHNSI TaKUM 00pa3oM, 4YTOOBI OTHAECHUTH MEIHAKWILME IIMKHM OT aHAJIU3UPYEeMOro ITMKa, WM
HCIIONB3VIOT OPYTIYIO aHAIUTUYECKYIO METOIUKY.

444 BpiObop obbeMa MOOeIbHOMNH cpemnsl

O0beM MOIENBHOM CpEAbl, UCIIOAL3YEMOMH U1 U3BJICYCHUSI OCTATOYHBIX KOJHYECTB OIpPeAcIsIeMbIX
BELLECTB M3 M3LEJIMHA WIH MX IpPEeICTABUTEIBHBIX 4YacTed, HOIKEH ObITh TaKUM, 4TOObl 00ECHEYUTH
MaKCUMAIBHYIO 2 (PEKTHUBHOCTh 3KCTPAKUMU IIPH JOCTATOYHOU YYBCTBHUTEJIBHOCTU ONpENC/ICHUS aHAJIU-
3UPYEMBIX BELIECTB B BBITSLKKE. 1aKuUM 06pa3oM, Marepdan M pa3Mep obpasia H3neauss obycnaBIHBaloOT
ONTUMAJILHBIA 00beM MOIEJIbHOU cpedbl. COOTHOLIEHHUE Macca obpasua/obdbeM MOAEJBHOM cpedbl IUIA
Pa3IMYHbBIX U3OeAU oObIYHO BapbhupyeTcsi oT 1:2 o 1:10 (t.e. 1 rB2 Mnu 1 r B 10 ). Jlng usgenu,
W3TOTOBJIEHHBIX M3 MaTepHaNOB C BBICOKUMH MOIVIOTUTEABHBIMU CBOMCTBAMH, WIK IS TEX, 3KCTPAKUUSA
OCTATOYHBIX KOJIMYECTB U3 KOTOPBIX IMPOBOJUTCS METONOM 3aIIOJTHEHUS, MOXET ITOTPEOOBATHCSI COOTHOLLIE-
HUEe Macca obpasua/o0beM MOIECNBHOM CpeAbl ¢ OOJNBIIMM COAepXaHUeM ITocaeqHed cocTaBIsiomei. B
M060M ciyyae, BbIOOp COOTHOILICHHS Macca obpasua/o0neM MOAECIBHON Cpelbl HE HOJDKEH ITPUBOAUTDH K
YMEHBILIECHUIO YYBCTBUTEARHOCTH OIMPEHCICHUS.

445 BpeMss U YyCNOBHS BDKCTpPAKIHUHU

3agadya SKCTPaKIIMM M3 HM3OEJHMA COCTOUMT B M3BJIEYeHHH MAKCUMAIBHOTO KOJMYECTBA BpPEIHBIX
BELIECTB, KOTOPBIE MOI'YT OKa3aTh BO3JCHCTBME HA MALIMEHTA B IIpoLiecce NIPMMEHEHHUS U3LENINS: BBIXOJ 32
CYTKM JUISL H3JeJIHH KpaTKOBPEMEHHOr0 KOHTAKTAa, BBIXOJ 3a CYTKH W 3a MECSLL [UIA U3LEIUIl JTUTEIbHOTO
KOHTaKTa, BBIXO/ 34 CYTKH, 32 MECALl ¥ Ha MPOTSLKEHUH XU3HU [UTSE U3HEIMI MMOCTOSHHOro KoHTtakTa. Kak
yKa3aHo B npuioxeHuu Ji, ucuepIlrbiaioniast 9KCTpaKis, OITUCAHHAS HUXE, SIBISAETCS ITOJI€3HBIM aJIbTep-
HATUBHBIM METOJOM JUISI OLIEHKY U3IEJIMI NMOCTOSIHHOIO KOHTAKTa, €CJIM YYTEHBI OrpaHUYeHUs Uis OoJtee
KOPOTKOIO Yieprola NMpuMeHEeHHUsI.

446 DKcTpaKLUUd U3 HU3TEIHUU

CyIUECTBYIOT B4 OCHOBHBIX METOJIA 3KCTPaKILMU, KOTOPbIE UCIONB3YIOT IS OIpelaeeHUsT OCTaToY-
Horo coaepxaHusi D0 Iociae CTEPWIM3AIUMH. 3KCTPAKIIMSA, MOIAECINPYIOLIAS YCJIOBUS INPUMEHEHHUS B
MEANIIMHCKOU MPAaKTUKE, SIBJISIONIASCS 3TAIOHHBIM METOIOM, U MCUCPIBIBAIOLIIAA 3KCTPAKLIMSI, KOTOpas B
psiZie CJIy4aeB SBJISIETCS MPUEMJIEMBIM aJIbTEPHATHBHBIM MeTonOM. BBIOOP MeToma 3KCTpakKLMM IOKEeH
OCHOBBIBATHCS HA MPEANOJIAraéMOM CIiocobe MPUMEHEHUS U3IETUA.

B nprwioxeHuu I’ npuBeaeHbl TIPUMEDPHI MPEIJIOXKEHHBIX METOAOB IKCTPAKIINH.

Y1o6bl HE 3aHU3UTH peajibHbIE BEJIUYUHBI OCTATOYHBIX KOJIMUECTB BelECTB, BHIOPAHHBIA MeTox
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IKCTPAKIIMHU NOJDKEH YYUTHIBATE [IPEINIIOIaracMbli criocod NpuMeHeHHUS U3AEINUSA C YYETOM MaKCUMAJIBHOTO
BO3MEHUCTBUA HA IAllMEHTA.

TeMnepatypy 1 BpeMs 3KCTPaKUHUH BBIOMPAIOT C YYETOM BHJA M JUIMTEJABHOCTH KOHTAKTa ITalMEHTA
C U3JCNHEM B COOTBETCTBUHM C 4.2 U 4.3.

4.4.6.1 Ixcmpakyus, modeaupyrouwas ycaoeus npumeHerus usdeius ¢ MeduyuHcKol npakmuxe (3manox-
Hbili Memod)

4.4.6.1.1 BomHas 3KCTpakiysl, MOJIEJIUPYIOLIAS YCIOBUST IIPUMEHEHUS, ABIASETCS 3TAIOHHBIM METO-
JJIOM B TOM CMBbICJIE, UTO 3TO €MUHCTBEHHBIM METON, KOTOPBIA NACT PE3yJbTAThl, HAIIPAMYIO CPABHUMBIE C
MpeaeAbHBIMY COAEPXaHUIMM OCTATOYHBIX KOJUYECTB BELIECTB B COOTBETCTBUHU C TpeOoBaHUAMH 4.3. DTH
[peaebHBIE ConepXaHusl BhIpaXeHb! B fo3ax D0 u 3XI, Bo3geHcTBYIOLLIUX HA MTAlMEeHTA.

Tak Kak HeoOXOIHMMO OLIEHUTH OCTATOYHBIE KOMWYECTBA BELIECTB, BO3JNCUCTBYIONIME HA MALMCHTA
WIM TIONB30BATENS B IMpoLECce MPUMEHEHUS MU3NeJHs B HOPMAJBHBIX YCJIOBHUSIX, TPEOYIOTCSI METOIBI
3KCTPaKLUU, MOOEJIUPVIOLIUE YCJIOBUS MPMMEHEHUST B MEIHMIIMHCKON NPAaKTUKE. DKCTPpaK1IUsa, MOICINPYIO-
[Hasl YCAOBUS TIPUMEHEHUS U3NECIUs, OJOJDKHA IPOBOAUTHCA C yIY€TOM MAaKCUMAJIBHOrO IMPUOIMXKEHUSA K
[poLeccy IpHMEHEeHUsI.

HanpumMep, st MHOTUX NAapEHTEPpaJIbHbIX U3NEINN WU U3CIHNA, KOHTAKTUPYIOLMX C KPOBBIO, MOXET
OBITh UCIIOJIB30BAHA 3KCTPAKLMS BOJOH WIH OPYTUMHU BOJHBIMU CpelaMH ITyTeM 3allOJHEHUS WX [IPOITyC-
KaHWS MOOECJIBbHOW Cpenbl 4epe3 T€ MYyTH, IT0 KOTOPBIM MPOTEKAeT KpPOBb WJIHW XUIKOCTh, TaM, LI ITO
BO3MOXHO. DKCTpaKLMI0 M3 00pa3lioB IIPOBOISAT B TEYEHHUE BpEeMEHH, PABHOIO WJIHM IIPEBBILIAIOIIETO
MAaKCUMAJIbHOE BpEeMS HCIIOJH30BAHUS NIPH OJHOKPATHOM MNPUMEHEHUHM (4TO OOECIICYUBACT ITOJHYIO
IKCTPAKUMIO) U [IPU TEMIIEPATYPE, MAKCHUMAJIBHO MPpUOIMXKEHHON K peaJlbHbIM YCIOBUAM MPUMECHEHMUS.
AJIBTEPHATUBHBIM CIIOCOOOM SIBJISICTCS IMPUTOTOBICHHUE CEPUU BBITSXEK (He MEHEE TpeX), OXBATHIBAIOLLMX
00Jice KOPOTKHME TIPOMEXYTKHM BPEMEHH, HA OCHOBE KOTOPLIX OIPEAC/SIIOT CKOPOCTh SKCTPAKUMHK 1A
pacyeTra BIUMSAHUSA OoJiee JUIMTEJIBHOIO WIM MHOTOKPATHOI'O BO3NEKCTBUSL.

na onpenenerHnst 103l D0 U, rae HeoOxoauMo, DXI', Bo3geCTBYIOMIEeH Ha MallMeHTa WIH I10JIb30-
BaTENSA B TCYEHHE BPEMEHU TIPUMEHEHUS N3AEUS, UCIIOJL3YIOT MeTOH BOAHOM SKCTPAKIIUU, MOIEIUPYIO-
ned ycaoBUsl NpUMEHEeHUs1. MeTtoa sKeTpakuuyu, MOISJIUPYIOUIEH YCIOBUS IPUMEHEHUS, HOJLKEH OBITh
OLICHECH C TOYKH 3peHUS TOro, HACKOJIBKO TOYHO OH OTPAXAeT peaJIbHbIE KOJUYECTBA BEIIECTB, BO3OCHUCT-
BYIOLIIMX HA ITalMeHTa.

IIpuMeuyaHnue— Komuuectsa B0 (win 9XI'), BolicIeHHBIC TyTEM 3KCTPAKLIMK, MOACIUPYIOLIEH YCIOBUS
NMPpUMEHEHUSA, Heo0a3areIbHO JODKHBI COBITARATh ¢ UX OOLIHUM COAEPXAaHUEM B U3IEITHUU.

JInst U3BIeYeHUsT OCTaTOYHBIX KojimyecTB B0 u 3XI MeToIoM 3KCTpaKiMy, MOASTUPYIOIIEH YCIOBUS
[IpUMeHEHHUS, B KayeCTBe MOAEJbHOHU Cpeabl HCIIOAL3VIOT BOAY U OpYrde BOAHBIE cpeldbl [52]. OTH BoIHBIE
Cpenbl UCITOJB3YIOT ISl U3BJICYEHUA OCTATOYHBIX KoMudecTB D0, a He I paCTBOPEHHUS MarepHaja caMmoro
oOpasua. Eciu npeanonaraercss MOICIVMPOBAHUE TPUMEHEHUA U3NETUS ITYTEM 3alIOJIHEHUSI, €ro 3aroHSIOT
TaKUM 00pa3oM, 4yToObl HE ObUTO BO3AYILIHBIX MEIUKOB. ECIM aHaMM3 IIPOBOAAT HE CPpa3y, BhITAXKKY CINBAIOT
B EMKOCTb U I'€pMETHYHO 3aKPhIBAIOT KPHIILKON C MPOKIANKON U3 NOJIUTETPAPTOPITUICHA.

CpoOogHoe IMpOCTPAaHCTBO B EMKOCTH C JIOOBIM pacTBOPOM WIH BBITSIKKOH HOJKHO COCTABASThL MEHEE
10 % oOuiero ooneMa. BBITSEKKY MOXHO XpaHHUTh B XOJOIWIBHUKE B TEYEHUNE HECKOJBKMX CYTOK (TIpHJIO-
xeHue /1), Ho, eclIu UCITOJNB30BAIM BOOHYIO SKCTPAKLIUIO, CleayeT coOII0NaTh OCTOPOXHOCTD, TaK Kak D0
MOXET IIPEBPATHUTLHCS B TWICHIJIMKOAL WM DXI (uiM B 06a npoaykra) B IpoLECcCe XpaHECHUS BBITSKKU
[18]. AHaIUTHK OOJCKEH OLIEHUTh BO3MOXHOCTDL IMPEBPAILICHUS IIPH XpaHEHUH.

4.4.6.1.2 HcuepnpIiBalolliast 3KCTPAKLUS IIpeaCcTaBIsieT coboii NprueMIeMbli anbTepHATUBHBLIA METOI
M MOXET JaTh I0JIe3HYI0 MH@opMaluio. Kak npasuio, oCcTaTOYHBIE KOJUYECTBA BelECTB, MOJYYEHHBIE
3TUM METOAOM, COOTBETCTBYIOT HO3€, OOAbUIEH WIM PABHOM TOM, KOTOPYIO MOXET IMOJIYYUTh MAI[UECHT.
[lockoibKy DAHHBIM BUI 3KCTPAKLIMHM MCKIIOYaeT BO3MOXHOCTb OTIpEHeJeHUs] JO3bl B 3aBUCHMOCTH OT
BpEMEHH, OH HE rapaHTUPYET, YTO MACCA OCTAaTOYHOro Kojuyectsa D0 He MOCTYIHUT K MALMEHTY B [IEPBLIC
24 v i 30 cyr BozzgeicTBuss. OOHAKO €CNHM BCe JOINMYCTUMBIE MpelaejbHble 3HAYeHHs corjacHo 4.3
COOMONaIOTCA M II0Ka3aHO, YTO OCTAaTOYHOE ColepXaHMe BellecTB YKJIaAbIBaeTcsl B TpeOOBaHHUA IUIA
U3JICUN, TTIOABEPracMbBIX MCUEPNBIBAIOIIEH SKCTPAKIIUU, HET HEOOXOMUMOCTH MPOBOANTL B JAJbHEHLIEM
IKCTPAKLHIO, MOAESTIUPYIOLLYIO YCIIOBUA NPUMEHEHUS. Korja HCIoab3yIOT UCUEPIBIBAIOLIYIO SKCTPaKIHIO,
oOpaualoT ocoboe BHUMAaHMe HA IpeaesibHbIe 3HAYCHMSI, pACCYUTAHHbIE 1S epBhiXx 24 9 1 30 cyT corjlacHo
4.3.

4.4.6.2 Hcuepnoiearowaa 3KCmpaKyus (npuemaemolii aibmepHamuHoulil Memod)

4.4.6.2.1 MeTtoap! MCYePITBIBAIOLIEH 3KCTPAKIMY NpeiHa3HAYSHBI AJis OIIpPEACIEHUS TOJTHOTO coaep-
XaHUsI OCTATOYHBIX BewlecTB B H3meand. s onpenenennss B0 INPUMEHSIOT METOIbl 3KCTPAKLMU,

6
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BKIIOYAIOUIME TEMIIEPATYPHYIO 3KCTPAKIHIO ¢ MOCASAyOUUM aHaJIM30M PABHOBECHOMW MapoBoOM a3kl
3KCTPAKIIUIO pPaCTBOPUTEJEM, KOIrJa BBITSXKY AHAJIU3UPYIOT METOLOM pPAaBHOBECHOW MAapoOBOM ¢asbl,
[PAMBIM XpoOMaTOrpaUpOBaHUEM BBITIXKU WIH IIyTEM ITOJYYeHUSA OPOMIUIAPUHOBOIO MPpOoU3BoIHOTO D0,
KOTOpPOE ONPEHEsIIOT C UCIOJb30BAHUEM OoJiee yyBcTBUTENbHOTO I'X neTekTopa.

a) Qcrarownoe conepxanne H0

JLJLsT onipeniesieHust ocTaTOYHOTo co/iepxXaHust DO METOILOM MCUYEPIIBIBAIOLIEH SKCTPAKIIMH CYILECTBYET
pang MoaeaoHbIX cpea. IlpumMepoM MeTOona, B KOTOPOM HE HMCITONB3YIOT MOJIENBHYIO Cpeny, SIBASIeTCA
TeMIIepaTypHas NecopOiMs ¢ ITOCHEAYIOIMM aHAIM30M PaBHOBECHOM ITapoBoH (pa3bl, KaK onucaHo B b.5.3.
Ilpu npoBeneHUM aHanu3a MOJOOHBIM O00Pa30OM METOABI C MUCITOJIb30BAHUEM PABHOBECHOM ITAapoBOM da3bl
CYUTAIOT UCUEPIIBIBAIOIIIMMHU, TOCKOJbKY OHU NpeIHA3HAYEHBI IS BBIACJIEHUS BCeX OCTATOYHbBIX KOJIUYECTR
D0 B obpasie. OnHako HJAHHBIM METOJAM HEJIB3s OTHATh IPEAINOYTeHUE, MM OHU MOTrYT OBITh BOOOILIE
HEBBITOJIHUMBIMHU MMPU TIPIMOM aHAIU3E. BBIMMOIHAS aHAIM3bI METOIOM PaBHOBECHOM MapoBoi ¢a3si IpH
OonpeleIeHUH OCTATOYHOro couepXxaHusg D0 B MOJIMMEPHbBIX MAaTepUAIAX, TAKUX KAK IMOJIUMETWIMETAKPH -
JlaT, aHAIUTUK TOJIXEH o0paTUTh 0co00e BHUMAHME HA TO, YTOObI 06eCeYnuTh MOJHOE BoiAeeHUue D0,

JNss METOIOB XHUIKOCTHOM 2KCTpaKUHMK BbIOOP MOAXONSAUIEH MOJEIbHOM cpelbl 3aBUCHT OT COCTaBa
MaTepuaia u3nenus U ero ¢gpparMeHToB. UToObl 001€rYuTh MOJIHOE BhifeAcHHEe DO U3 00pasla, B METOXE
MCUYEPIIbIBAIOIIEH IKCTPAKIIMHU [IPEAITIOYTEHHE CAENYET OTAATh XKUAKOCTSIM, KOTOPBIE PaCTBOPSIOT MaTepHall
oOpasLa, npu yCJI0BHUH, YTO JAHHBIM METOJOM B PACTBOP HE OyAYyT BHECEHbI MEIIAoLIMe BenlecTtBa. MeToIbl
KUAKOCTHON 9KCTPAKLMY B COYETAHUM C aHAJIM30M pPaBHOBECHOM I1apoBoi ¢da3nl onvcaHbl B b.5.4. Takue
METOIBI MOTYT O0Ka3aThCs YOIOOHBIMU IS OTACACHMSI DO OT MELIAIOLLIMX XUMHUYECKUX BEIIECTB, CO3KCTpPA-
TMPYEMBIX U3 BELISCTBA, COCTABISIOIIETr0 OCHOBY 00pa3zia. MoaenbHble cpeibl, NpuseacHHble B B.3.2, Obuin
OLIEHEHBI B X0/¢ CPaBHUTEIbHBIX MEXIa00OpaTOPHBIX HccaegoBaHui [66, 67]. [Laa Toro 4ToObl YCTAHOBUTH
NPUTrOOHOCTh JOPYTHX MOIEHABHBIX Cped [JIs METONA HMCUYEPIIbIBAIOLICH SKCTPaKlUU, cleayeT OLIEHHTDH
3P PEKTUBHOCTL 3KCTPAKLMHA MO OTHOIUEHUIO K OIHOMY WIM HECKOJbKMM METOAAaM, M3MOXCHHbIM B
HAaCTOAILEM CTaHaapTe.

AHaJTUTHYECKAS METOAHMKA IMPEMITUCHIBALT B CIIy4ac UCIOJIb30BaHUS METO/Ia UCYEPIIBIBAIOLIIEHN SKCTPa-
KLUMHY IIPH I[IEPBUYHOM aHaJIM3€ MCClenyeMoro oopasna IIpOBOIMTDL OIIpEIc/ICHHE HECKOJBKO pa3, YTOOBI
yOCIUTHCS B KOJIMYECTBEHHOM M3BJICUEHUU. i1 u3menuit, coaepxXalirx OTHOCUTEIBHO Mallble KOJIUYEeCTBA
OCTaTOYHOH DO, OOIEIPHUHSITBIC METOABLI MOTYT HE 00eCIeYUTDh IKCTPAKIIMIO 3TUX KOJUUYECTB JaxKe [ocie
OTHOCUTEJBHO IIPONOJLKHATESIBHOU 3KCTPAKIINH.

0) OcraTrownoe conepxanune DXI

JIJ1s1 3KCTpakKIIMM OCTATOYHBIX KoaudecTB DXI' B3 u3aenuil oObIMHO UCIIOJNB3YIOT BOLY.

4.4.6.2.2 Wagenust HeOONBILIOTO pa3mMepa [TOMEAIOT B eMKOCTD IS SKCTPAKIIUH LIETUKOM Y MTPOBOISIT
3KCTPAKLMIO U3 Bcero usaenud. s usgeanid Oonbuioro pasMmepa, Koraa HeoOXOoIMMO OIpedeUTh
OCTATOYHOE couepXaHue DO B YaCTH MU3AEIUS, OTOHUPAIOT MpeACTaBUTENbHbIC (PparMEeHTHl MaTEpHUaJIOB,
BXOMALUMX B COCTaB u3aeausi. B riocieqHeM ciay4yae ciaenyeT coOIroIaTh OCTOPOXHOCTh. [Ipn Heobxomu-
MOCTH, IS TOro, YTOOB! YOEIWUTHCS B IIPABWIBHOCTHM AAHHBIX, MOJYYEHHBIX INPU aHAIU3EC HeOOJBIIUX
00pa3LoB U3LEJAU OOJIBIIOro pasMepa, OTOMPAIOT HECKOJIBKO MPEACTABUTEAbHBIX (DparMEHTOB U3JIEIIHS.

DTU IIPEACTABUTEIbHbBIE (PparMEeHTBI MOryT OBITh OTOOpaHBI ABYMsS criocobaMu. IlpyM Hanuuuwu
HECKOJIBKMX Pa3HBIX MAaTCpUAIOB JOJA KaXIOro KOMIIOHEHTA I10 CPAaBHEHHUIO C MAaccoM oOpasua AoJKHa
COOTBETCTBOBATH IOJE€ 3TOT0 KOMIIOHEHTA IO OTHOIUECHMIO K OOLuei Macce vccacayeMoro usaenusi. B
Ka4eCcTBE aJIbTePHATUBBI JUI1 MCCHAEHOBAHMSI MOXET ObITh BbIOpaHA YacTh HU3OCIIUSI, €CJIM €€ OlICHKa
[TOKAa3aJ1a, YTO OHA SIBJISETCSI HAUXYOLLIECH C TOUYKHM 3PpCHUS COASPXaHUA OCTATOYHBIX IIPOAYKTOB. BoIOpaHHbIN
METOM A0JIKEH OBITh OOOCHOBAH.

447 Pe3ayanbTaThl aHAAU34a U UX MHTephHnpeTauud

4.4.7.1 Buiuucaenue Koauvecmea 3KCMpazUpyemsix OCMAMO4YHbIX 6eUiecCms

OO0111c€ KOJMYECTBO 3KCTPAarupyeMbIX OCTATOYHBIX BellecTB AFE, Mr, pacCYMUTBIBAIOT UCXOAs M3
KOHUCHTPAllMM OCTATOYHBIX BEIECTB, OOHAPYXKEHHBIX B BBITSXKaX, 110 dopMyre

AE=3 ER-EV,
0

roe 1 — YUCHO SKCTPAKLUHUH,;
ER — xoHueHtpauuss D0, olpencjeHHast 110 KAITHOPOBOYHON KPpUBOM, MI'/MII;
EV — o0beM BBITSLKKH, MIL.
OcraTo4yHoe colepXKaHue MPU SKCTPAKIIMY, MOAEJUPYIOILEH YCIIOBUS NPUMEHEHUS Uusnenus, AR, M,
paCCHMUTBHIBAIOT IO PopMyie
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rae £ER — KoHueHTpauuss D0, onpelcNieHHas no KammOpoBOYHON KPpUBOM, MI/MJI;
m — Macca BBITSKKH, T;
p — IUIOTHOCTb BOMAbI, I'/MJI.

OcTtarouyHoe coaepXaHue ITpH UCUYEepIIbIBAIOLIeN 3KCTpakKuuu AE ', MJI, pACCUUMTHIBAIOT 110 (pOopMyJIe

rae Rg— Macca OCTaTOYHBIX BEIUECTB, SKCTPArMPOBaHHBIX U3 00paslia, Mr;
mp — o0llas Macca U3geausd, T,
m¢— Macca obpasia, T.
4.4.7.2 Pacuem cpedneu oOeucmeywuied doszvi (ADD) Oaa cpaenenus ¢ donycmumbimu 3HAYEHUAMU,
npeocmagieHHbIMu 6 4.3
st u3meaui IMoCTOSHHOIO KOHTAKTa CPeaHECYTOYHYIO N03y ADD paccUUuThIBAIOT 0 POPMYIIE

AL

ADD = 52565

rae 25000 — 1IpoJOIXKUTEIBHOCTD XU3HH, CYT;

AFE — B coorsercTBuHM ¢ 4.4.7.1.

Js1 n3neui 1IocTosIHHOro KOHTakTa ADD Takke NOJMXHbBI COOTBETCTBOBATDH JOINYCTUMBIM 3HAYECHU -
SIM, YCTAHOBJIEHHBIM UISl U3AEJAUN JJINTEIbHOIO U KPAaTKOBPEMEHHOI'0O KOHTAKTA.

T nagenuit mrensHoro KouTakra ADD pacCUMTBHIBAIOT 110 popMyJie

_ AFE
ADD = ETL
rne 30 — KOJIHUYecTBO CYTOK B MECSILE;
AL — B coorBercTBUM ¢ 4.4.7.1.
g n3neaus WINTeJAbHOIo KOHTaKTa ADD TakXe NOJKHBI COOTBETCTBOBATh JOITYCTUMbIM 3HAYEHUSIM,
YCTAHOBJICHHBIM VI U3JEIUM KPaTKOBPEMEHHOI0 KOHTAKTA.
Jna u3nesidid KpaTKoBpeMeHHOoro KoHTakra ADD paccyuUThIBAIOT 110 (popMyJIe

ADD = AE,

rne AEF — B cooTBeTcTBUM ¢ 4.4.7.1.

S Buinmyck npoxyKnuu

HNU3nenua cooTBEeTCTBYIOT HACTOALIEMY CTAHAAPTY, €CJIM OHU OTBEYAlOT TPpeOOBAHUSIM ITO COACPXKAHUIO
D0 u, 1npu HeodxonuMocT, HXI.

Ecian rMeloTcss COOTBETCTBYIOIIUE 3KCIEPUMEHTAJIbHBIE MaHHbIE 110 JUGPPY3HMOHHOM KHMHETHUKE
OCTATOYHBIX BEILECTB, H3ACTUS JUIST OLUEHKH UX KAa4€CTBA MOXHO CIPYIIITAPOBATEH 1O CXOXCTBY MaTEpPHAJIOB,
NIPOLIECCY U3FOTOBJICHUS U NIPUMEHEHUIO (ITpuiioxeHue B).

Jlnst BRINTyCKA NMApTUU CTEPUWILHBIX U3IEHII UCTIONB3VIOT OJUH M3 METOOB, OIMMCaHHBIX B 3.1 1 5.2.

5.1 Bemyck npoxykumi 0e3 HCIOIH30BAHAA JAHABIX N0 KPHBBIM Jera3anum

Korma pesyiabpraThl 10 KPUBBIM J€ra3aliuy U3IeJIUd OTCYTCTBYIOT, U3NEIMS MOIVT OBITh BbIITYILEHBI,
eCJI1 OHU COOTBETCTBYIOT HACTOSILEMY CTAHIApPTYy, a NaHHBIE, TONYYEHHBIE B Pe3yJibTaTe HCCNeIOBaHHMH,
NPOBEeASHHbBIX 110 METOJMKAM, OIIMCAaHHBIM B NPHIOXEHUU b, COOTBETCTBYIOT TPEOOBAHUIM IO colepXka-
HU10 D0 U, npu HeobxoagumMocTu, DXI, ycTaHOBNEHHBIM B 4.3.

5.2 MeToauka BROYCKA OPOAYKIMH ¢ HCHOJAb30BAHMEM KPHBBHIX JIera3aiym

Kpussle gerazalldyl UCITONL3YIOT IJISL ONpeleeHUsT BpeMeHH ITocjie CTEPWIM3allii, HeoOXOOUMOro
VIS TOro, 4ToObl COAEpKAHME OCTATOYHBIX BEUIECTB B U3ACAMSIX MAHM TIPYIHIaX OXHOPOOHBIX WU3AEIIHIA
TOCTUTIIO 3HAYEHUI, 0coOeHHO B OTHOUIEHWH DO, COOTBETCTBYIOIUMX TpeboBauuaM 4.3. Uznenuss 1oJIXHEBI
MTOCTABJIATRECI HAa PHIHOK C YYETOM IMpPEBAPHUTENBHO YCTAHORJIEHHOIO BPEMEHH IOCJIe€ OKOHYAaHUS CTEPH-

&
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JIM3ALUHU U YCIIOBUH, OIPCAEISICMBbIX 110 SKCIIEPUMEHTAJIbHBIM KPUBBIM Jerazaunu TakK, 4To0Ll OCTaTOYHbIEC
cojepxaHnsa D0 B U3NEIUAX YIOBJETBOPSIN TpeOoBaHUsIM 4.3.

BonpocChl nerazantiv npoOOYyKUHUU, WU3NIOXKEHHBIE B INPWIOXEHUHU B, MO/DKHBI paccMaTpHBATBCS Ha
OCHOBE JAHHBIX O KQUYECTBE [IPOCTEPWIN3OBAHHBIX NTAPTUMH, KOTOPbBIE XpPaHWINUCE B YCJIOBHSIX KOHTPOJIUpPYE-
MOMU IerasalMi B pasHbI€ BpeMEHa rojla Npy pasHeIX TeMIIEparypax gerasaivu. 1ias noaydeHust 3Kcnepu-
MEHTAJIbHBIX HAHHBIX IPU MOCTPOCHHMM KPUBhIX HErazaliuyM HeoOXOAMMO YYUTHIBATh HAIUMYUE APYTHUX,
HaxXOUSAIIMAXCS PSIOM, IIPOCTEPUITN30BAHHBIX D0 U3LEIUMN.

Boinyck uznenuil, mpor3BeJeHHBIX ¥ ITIPOCTEPUIN30BAHHBIX B KOHTPOJIUPYEMBIX YCJICBHUSIX B COOTBET-
ctBuU ¢ UCO 11135 [1] mnu EN 350 [2], ocyliecTBiasIIoT, eciid cOOpaHbl JaHHbIEe MUHUMYM OT TpeX IapTHiA
M3ICIUN, IIPOCTEPHIN3OBAHHBIX B paszHoe BpeMst. Murpanus 30 13 GobIIMHCTBA MAaTePUAIIOB U UBLCITUN
NpOTEKAET KaK KUHeTHYecKasd peaklUs IIepBoro mnopsaka, T. €. In[O0] nporopunoHajseH BpEeMEHU,
NpoLUeALIEMY TTocae ctepuwins3auuu. I'paduk 3aBUCUMOCTH HATYPAJILHOTrO JJorapudma 3KCIIepUMEHTAIbHO
OIIpeAeIeHHON KOHUEeHTpauuu DO OT BpeMEHMU, Ipolleduiero rocje CTepuav3aluuy, JUHeeH. BrITyck
U3JEJIUA OIIPEHEAsCTCS BPpEMEHEM, MMPOLIEILINM [T0CAE CTEPUIK3ALMY, COOTBETCTBYIOIUMM TOUYKE Iepece-
YeHUSA CpelHEed NUMHUHU pPErpecCHd CO 3HAYECHUEM MAKCHMAJILHO J[OIYCTUMOIO YpOBHSI COACPXKAHUS
OCTATOYHAIX BEUICCTB. DTOT IIOAXOH MOXHO HCHONBL30BATh IUISI MU3HCIUHN, KOTOpbIE CTEPMIH3YIOTCS B
KOJINYeCTBE (YUCIO CTEPHIM3YEMBIX ITAPTHM), HEJOCTATOYHOM JJIA HCIIOJIB30BAHUS B HUXE OIIMCAHHOM
MEeTONEe, WK [TOKa cOOMpAaIOTCs NaHHBIE IO KPUBBIM Jera3ald. Mcnonip3oBadue Ui NOCTPOEHMST KPUBBIX
Ierasalliy perpecCHOHHOroO aHaJiv3a HAaHHBbIX, COOpAaHHBIX B pe3yJibTaTe 00pa®OTKHA JOCTATOYHOrC YHUCIIa
BpPEMEHHBIX TOYEK IO MEHBIUEH Mepe IS TpeX MNapTHH HU3OejauM, obecriedyuBaeT BBINTYCK U3NEIUN C
NOIIYCTUMBIM COXEpPKAHMEM OCTATOYHBIX BEILECTB Ha IPOTHO3UpPYEMOM YypoBHE (PL) ¢ noBepUTEIbHOM
BEpPOSITHOCTBIO 95 %. KpuBble BpeMsI — KOHUCHTpAUUS JJs1 U3JEIUM, BBIIIOJHEHHBIX U3 KOMOMHaUMU
PAa3JIMYHbBIX MATCPHAJIOB, MOIYT HE COOTBETCTBOBATH 3TOX NPOCTOHW MOIENUH BO BCEH paccMaTpHUBacMOU
o0J1acTy 1 notpedoBaTh OTACIBHOTO PACCMOTPEHMUS].

ITporHosupyeMnpid ypoBeHb PL BBIMUCISIOT 10 GOpMYJIaM:

/ 52 (y,"_y)z
PL=x,+ 1t — 1+l+2 — 1,
\/ b n b Z(x;-x)

Tae X, — pacyeTHoe cpelHee 3HaYeHHe BPEeMEHH BBIIyCKa W3[EIUsI, COOTBETCTBYIOLIEE JOITYCTHUMOMY
corepxaHuw D0, y;
Y, — 3HauyeHue jorapudma AOIIyCTHMOro coaepxaHus DO;
a — OTPE30K NPAMOUN JIMHEUHOU PETPECCUU;
b — yroJ HAKJIOHA JUHHUU PETrPECCUMN;
PL — 1porHozupyeMoe rnpejeabHoe 3HaYeHUE W11 OOHOM €IUHULBI U3ETUS;
t — BenuurHa KoadduiienTa CTbIOIeHTa IPU JOBEPUTEILHON BEPOATHOCTH o ¢ (1 — 2) crere-

HAMMU CBOOOIDI;
S22 — pgucrniepcust TIMHUHK pPeErpecCuy I OCTATOUHbBIX BEIHECTB;

y, — CpeAHee 3HaYCHUE norapupma 30;

n-— YUCIIO UIMEPSIEMBIX BEJIUYWH;

X; — BpeMs, MpoLlIefilee ¢ MOMCHTA CTEPIIN3ALIVH, IIPY KOTOPOM ObUIH ITPOU3BEACHBI H3MEPEHNH,
X, — CpelHee BpeMsl, MPOLICAIIEe ¢ MOMEHTA CTEPHIIM3ALIUH.

Bce naHHBIE, MCIIOJb3yeMbIE IS BBIITYCKA HU3HEJAWH B COOTBETCTBUU C HACTOSIIHUM CTaHIApPTOM,
IOJDKHBI OBITh ITOJIYVYEHBI B ITPOLIECCE IKCIEPUMEHTOB H aHAJIU30B, BBITIOJIHEHHBIX 110 CTAHAAPTU30BAHHBIM
METOINKAM.

[Tpy uU3MEeHEHUM YCIIOBHM CTEPUIIM3ALMU, TEPEYUCICHHBLIX B IIPUIOXKeHUM B, ciemyer mpoBecTH
[IPOBEPKY COJIepXKaHUsI OCTATOYHBIX BEILEeCTB B u3Aeauu. Ecau 3Ta nmpoBepka ITOKa3bIBAET YBEJIMYEHUE

YPOBHSI OCTAaTOYHOTO coAepxXaHUs DO, yrobbl yOeAUThCST B TNPUTOJHOCTH M3JENIWM, CIeHyeT MOJYyYHUThH
HOBBIE KPWBBIE Jera3aliM OCTATOYHBIX BEIECTB.
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ITIPUJOXEHHUE A
(0OsA3aTeNIBHOC)

Onenka xXpoMaTorpaMM, nOJyYEHHBIX METONOM ra30BOH XpoMaTorpadud

A.1 O0mme moyIOXKeHNS
B HacrosieM NpHWIOKEHAN YCTAaHABIMBAETCI MUHHUMAaJIbHBIH Habop TpeOOBAaHUM NIPU BBINOJAHEHUU aHATUTH-

yeCKHMX METOAMK, UCHONB3YEMBIX WA onpeneneHus 30 u DXT.

A.2 Hcrounmkmy
O™ TpeOOBaHHA INPUBENECHHI B CHPAaBOYHMKAX II0 rasoBoi Xxpomarorpadum [106] M mepen BbINMOMHEHMEM

KaKo#-1H00 MEeTOOMKH HOJDKHBI OBITH IIpOoaHaiM3UpOBaHbl AHAIMTHKOM. PEKOMEHAYETCS TAKXE ITPOCMOTPETh CTaThH,
Kacarougyecs rnipeacioB obHapyxenuns [12], [18], [39].

A.3 O0o3nravennsa
B HacrogmeM IpuiloXeHHH HCIONb3YIOT clexyionie o003HaueHUd:

R — pa3spelieHue;
T — dakrop oOpa3oBaHHs «XBOCTa» ITHKA;
1), I, — BpeMd YOCpXWBaHUs Xpomarorpaduyeckux NUKoB 1 u 2, rae f; cooTBercTByeT MUKy DO (i DXI), a

1, — BpeMs yaepxXusaHusa OmyDkaiulero coceqHero nuka (pucyHok A.l);
W, W, -— COOTBETCTBYIOIlast LIMPHMHA IMHMKOB, 3KCTPAlloJIMpoBaHHass K 0a30BOM JIMHHUHK U1 THKOB | M 2,

BhIpaAKE€HHAA B TE€X X€ €OUHULIAX, YTO U BpeMd yAepXUBaHUsa (PUCYHOK A.l);
W, o5 — LUMpHMHA MK Ha YPOBHE 5 % BBICOTHI (PHCYHOK A.2);
[ — paccTosiHHMe OT MakcHMyMa TMKa J0 Hayajia PpoHTa NrKa (pUCYHOK A.2);
K — dakTop eMKOCTM;
t, — BpeMs BBIXOZAa KOMIIOHEHTOB, HE YACPXHWBAIOIIMXCA Ha KOJOHKE, TaKMX KaK BO3IyX (PHUCYHOK A.1);
{ — BpeMA YIepXHUBaHHMS OCHOBHOTO ITUKa onpelaeiisieMoro ocraroyHoro seuiectsa (30 wim B3XI);

h — BbBICOTA ITHKA.

[Tuk pacreoputens

"XBOCT" NUKa pacTBopuTens

N7\
IINARNE
BN

OTKNUK getexropa

-—— Bgon

Y a— [11UK BO3yXa

Bpems

ﬂh

b
PucyHok A.1 — XpomMmarorpaduueckoe pasnesicHUe NIBYX BEILECTB

MakCcUMyM Nuka

OPOHT nuka ‘ "X
-

« HarpasneHue OBMXEHMsT JHMarpaMMbl

80CT" NMUKa

-

PUCcyHOK A.2 — ACHMMETPUYHLBIN XpoMarorpadHdecKHi UK
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A.4 MunuMaibHbie TpeOOBAHHA

A.4.1 [Ing BbilTOJHEHHUSI METOAUK pPEKOMEHAYeTCs, YTOObI IapaMeTpbl OTBEYaIM CJCAYIOIIMM MHWHHUMAILHBIM
TPEOOBAHUAM.
PaspelicHue paccyUTBHIBAIOT 110 QOPMYIIE

R_? h-4
N HW;+WI

3HayeHHe pa3pelieHrs TIpH pacdeTre 10 IUIoLaAd WIH BBICOTE MHKaA AOJKHO ObITh Oojblile WM paBHO 1,2.
ANBTEPHATUBHO (haKTOp EMKOCTH PACCYMUTHIBAIOT IO PopMyIIe

3HaueHue pakTopa EMKOCTH JOJKHO OBITH O0Jblle MU PABHO 1,3.
GakTop o6pa3oBaHUA «XBOCTa» IMMKa PaCCUYNTBIBAIOT 10 (popMyJic

0,05
2f

3HaYeHHE «XBOCTa» INHKa JOJIKHO ObITh MeHblIE WM paBHO 1,5.

IIpy KonndyecTBEHHONM OLIEHKEe HU3KMX KOHUeHTpauui DO mav IXI oTHomleHHe CUTHAI—IUYM JOJDKHO OBITh
1o MeHblel Mepe 10:1 (ong onpeaesneHus1 COOTHOUIEHHUSA CUTHAI—IUYM MOXET OKa3aTbcs HeOOXOIWMBIM YCTaHOBHUTD
ATTEHIOALIMIO YCUIINTENs rasoBoro xpomarorpada 1 x 1).

J1st BEIYMUCNICHUS paspelileHus U (paKkTopa 00pa3oBaHUS «XBOCTa» TIMKA CKOPOCTh CAMOITUCUA JOJUKHA ObiTh HE
MeHee 10 cM/MHH, a8 BhICOTa ITHKA JOJDKHA COCTABJIATH HE MeHee 75 % OoT nojHoro paamaxa niKajbl.

A.4.2 HoMuHanbHOE OTHOCUTENbHOE OTKJIOHeHNE KannopoBoyHoro rpaduka (RSD) noxkHo ObITh MEHBIIIE WIH
paBHO 5 % mna B0 u OXI s paia UCIONb3YEMBIX PAaCTBOPOB CTAHAAPTHBIX 00pa3lloB

T.._..

")
RSD=~x-100,
(= )2\ ( )) -Ey\
Rt L B ] PP
G2 = nn,z_...._k_ - n_J
n-— 2 ’
A=<,
n

rae n — YMCIO0 UBMEPEHUN;
y — Mjomank Wik BbICOTA XpoMarorpapu4eckKoro 1nmka,
X — KOHLIEHTpalls pacTBopa CTaHOAPTHOro oOpaslia;
S — HAKJIOH JIUHHUH perpecCHM Ui KaINOpOBOYHOro rpadpuka, pacCUHMTaHHbIM 110 METONY HANMEHLIIUX KBaJIpaTOB,;
A — CcpeaHee 3HauYcHUE;

¢ — CTAHJAPTHOE OTKJIOHEHHUE;

o? — mucnepcus.

DT KPUTEPUHM paccyUTaHbl TIPH MHOTOKpATHBIX aHAJIM3ax I10 KpaWHEW Mepe Tpex 3TaJoHHBIX o0pasloB,
IIPUTOTORJIEHHBLIX TaKUM o00pa3oM, YTOObl OHH OXBaTbiBAJM BCIO JIMHEHHYIO 00j1acTh KaanOpOBOYHOro rpaduka,
HCIoNb3yeMoro B aHaiu3e B0 u XTI,

A.5 ba3onas jHHNS XpOMATOrPpaMMbI

PexoMeHayeTrcs, 4TOObI MEXIY OTHCNBHBIMM XpoMaTorpapmiyeCKUMU U3MEpEeHUSIMU 0a3oBast TMHUA BO3Bpalla-
naach Ha YpPOBEHb, HE ITpeBbILIAOIUMK 5 % OT nepBoHayaibHON 6a30BOM JIMHUM.

A.6 [onoinureibHbie HCTOYRMKM HH(DOPMAIMH

Korzma HeoOxoguMo BHECTUM M3MEHEHUSI B aHAJIWUTUYECKHE MCETOAMKHM, M3JIOXKEHHbBIE BHIILE, PEKOMCHAVIOT
HCIIONL30BaTh CHEAVIOIMEe HUCTOYHMKM MHGpOpMalMK: DYKOBOACTBO IO 3KCIUIyaTallMH MCIOJbL3YEMOTIO Ta30BOIrO
xpoMarorpada, pasniuuyHbie Y4eOHHKM 110 ra3zoBoil XpoMarorpagpuu.

11
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ITPUJITOXEHHUE B
(00g3aTesIbHOC )

I'azoxpomarorpadpuueckoe onpenenenne 30 u IXT

b.1 Xpomarorpaguueckue MeTOIHKH

b.1.1 Meronomn omnpegeneHysa OCTAaTOYHOTO cojJdepXaHusa DO

1 KoiMyecTBeHHOrO onpeacicHUa S0 B BhITSXKKAX HCIOJL3YIOT padjiMdHble MeTobl. B HaYUHOM JIHTEpaType
OITUCAH PAJ METOAMK ITPOBEACHUS NCUEPTTHIBAIOLHCH 3KCTPAKIIUY C IMOCICAYIOINM onpeacaeHueM D0 MeToIoM Ira30BOH
xpoMarorpaduu. B npuwinoxernu X naHbl CCbUIKM Ha HECKOJIBKO OINyOJIMKOBAaHHbBIX METO/I0B, A TAKXKE Ha psl 0030PHBIX
cratedl. Bo3aMOXHoO, TakXe CYLUECTBYET psifl HEONyOJIUKOBAHHbBIX METOLOB V1A OIpeNesieHUs OCTATOYHOrO CONCpXaHn s
0. OnydbMKOBaHHbBIC METOABI HE BCETAA MOI'YT 0Ka3aThCs TIOAXOIALIMMHU B CBA3M ¢ pa3HoobOpa3neM uizaenuit. [losromy
AOITYCKAEeTCAd MCIOJb30BaTh MO00HM MeTon, SABASIOILUNACA aHATUTUYECKHMM M OLICHEHHBIM B CPABHCHHMM C YTBEPXKICH-
HBIMH METOJIaMH, U3NTOXEHHBIMH B HACTOSILEM CTaHIapTe.

Meron sgBasieTcss aHAIMTUYECKHMM, Korjga oH 00aaeT COOTBETCTBYIOIIMMHU TOYHOCTBIO, CENEeKTUBHOCTBIO,
JIMHEMHOCTBIO ¥ YYBCTBHUTEIBHOCTHIO, JOCTATOUYHBIMM JISI ONpeAcNeHs YPOBHS COAEPXaHUA 3THWICHOKCHIA B H3le-
JIUAIX, KOTOPHIK IIpeMHA3HA4YE€H I aHaMIM3a Ha COOTBETCTBUE IIpEACIbHBIM 3HAYECHUAM OCTATOYHBIX KOJHYECTB,
YCTAHOBJICHHLIM B 4.3, U [IpUMEHUM K aHAIU3UPYEMOMY M3ICIHIO.

MeTtoabl, M3/TOXEHHBIC B HAacTOSILIEM MPHWIOXEHUH, ABIAIOTCS apOMTPaXHBIMM METOJIaMM, IO OTHOLIEHMIO K
KOTOPBIM JOXEH OLCHUBATHCA JMIOO0H albTepHATUBHEII METOLL.

B HacrosiueM HpUAOXCHUU METOMAbI IMPEACTaBICHb TAKMUM 00pa3oM, YToObl aHAMUTHUK MOT BhIOpaTh Haubolee
npremneMblid. g Oosiee AeTAIBHOro 00CYXACHUI KAOXKIOTI0 METo/IA cIleyeT oOpalllaThCcs K OPUIr'MHAILHOM JIMTEpaType.
AHUIUTUKH OO0/DKHB YCTAHOBUTH CTAaOMIIBHOCTHh PACTBOPOB CTAHAAPTHHRIX OOpPa3llOB, UCIIONbL3YEMBIX U1 KAJIUOPOBKH
B xpoMaTorpaduyecKux MeToHuKax, M YyOeIUTbCs, YTO HE HCMOJIb3YIOTCS PACTBOPH CTAHJAPTHBLIX 0OOpaslioB C
MIPOCPOYEHHBIM CPOKOM T'OINHOCTH.

b.1.2 IloarortoBKa pacTBOPOB CTaHOapTHHIX obHpasnos 30

b.1.2.1 Obwue noaoxcernus

B caenyrommx nyHKTaxX U3JIOKEHBI B OOIMX YepTaX METOAUKM ITPUTOTOBIACHHUA pacTBOPOB CTaHAAPTHHIX 00pa3LoB
JUTI Ta30BOM XpoMartorpaduu.

[IpnMeyan ne— ANbTCpHATUBOMN SBISETCS NPUOOPETEHME CTAHAAPTHBIX 00pa3uoB, CTAOMWIBLHOCTE KOTO-
pPHIX FapaHTHPOBaHa, M3rOTOBICHHLIX 110 KoHTponeM (Good Manufacturing Practices.

['oTOBAT pacTBOPBI CTARAAPTHHIX 00pa3loB 1HO0 0OLEMHBIM METOLOM NPH DACTBOPECHMM HM3BECTHBLIX OOBEMOB
razoo0OpaszHoy DO, nuOO rpaBUMETPHUYECKHM, pacTBopAs XMAKYI0 DO Hu3BecTHOM Macchl. B o0oMX caydasiXx CTpOAT
CTAHOAPTHBIA KaJIMOpOBOYHLIM I'PpadpUK 3aBUCHMMOCTH BHICOTHI WJIH TUIOLIAAU ITMKA OT KOHUEHTpauuu D0,

CoenuHs10T 6ajU10H, codepxamuii 20 ¢ HOpMHUPOBAHHBIMM XapaKTepUCTHKaMM, ¢ (PJ1IaKOHOM OOBEMOM IpH-
onuzureabHo 30 My, cHabXeHHBIM NTpobKOH, KaK noxasaHo Ha pMcyHKe b.1, ist yero Tpyobkow CBSI3BIBAIOT PEryasaTop
OanynoHa ¢ UMon A HHbeKIMHK. [TpoThiXaloT BXogHoH UIitor I npobkKy dpiakoHa U ONyCKaIoT €€ KOHeLl BHM3 [0 JHa.

A

—/

N

\/

. )_’__
9 8 765 4

I — xianaH; 2 — peryagrop; JJ — tpyoku [1BX; 4 — cTakaH ¢ Boaoii; 5 — ¢uiakoH; 6 — BXojHasl urna 1;
7 — BRIXOOHAA UINa 2; & — jasuHuYMBaKlasica kpoaika ¢ [TTOM npoxaakoit; 9 — 6ayuoH ¢ razoodpasHem D0

906000

Pucynok b.1 — YcrpoHcTrBo M1 NIPATOTOBAEHHA cTaHaapros 30
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Brumanne! Kpaiine BaXXn0 115 3alMThI AHAIHTHKA OT BPEHOIO ACHCTBHA HPOBONHTD JAHMYI0 IPOKEAYPY B BLITSKHOM
mKady (cm. 4.4.1).

ITpokaneiBaloT npodbKy ¢dakoHa BTOPOH HIVIOH I MHBEKLMI TaK, YTOOBI KOHYMK MUITIbl HAXOAWICS B BepXHeH
yacty pnaxoHa. llpmcoennsaior TpyOKy ¢ BrIxomgHoM Mriie 2 ¥ OIYCKAXT KOHEL TPYOKM B cTakaH C BOJOH 0ObeMOM
300 M.

HauyuHalor nmponyckate 30 yepes cucTeMy TakKUM 00pa3oM, YTOOB! IMy3BIPEKH BHITECHSIEMOIoO ra3a BBIXOAWIU M3
TPpyOKH CO CKOpPOCTBIO OJMH Iy3bIpeK B cexyHAay. IIpomyBaroT cocya B TedeHHE NMpUOIUIUTEIBHO 15 MMH. Ypamstor
BXOAHYIO My ! U3 daKOHA M YPABHOBENIMBAIOT JAABJISHHE raszoodbpasHor D0 B cocylde ¢ arMOCPEpPHBIM, 4TO
JOCTHUIaeTCs yaaleHUEM BBIXOOTHOM UIVIBI 2, KaK TOJbKO MCYE3HVYT IY3bIpbKHA B CTakKaHe ¢ BoAOM. B npubiamxeHuu x
3aKOHY Il MACAIbHBIX Ta30B MOXHO I10Ka3aTb, YTO KOHLEeHTpauMs D0 Bo ¢iakoHe cocraBUT 1,83 Mxr/mi mnpu
nasiaeHud 760 MM pr. ct.l u Temneparype 20 °C.

KOHUEeHTpalys 3STWICHOKCHA B MUKpOrpaMMax Ha MIWUIMJIMTP, COIJIaCHO 3aKOHY IUIsl MACaIbHBIX Fa30B, MOXET
OBITHL pacCudTaHa i KOHKPETHOH TeMIepaTyphl f B rpagycax [lenscus u gaBieHns p, MM PT. CT., 110 dopMyJie

- p
PE0 = 070057377

rae 0,706 — 3nayeHue, o6paTHOE ra3oBoii riocTosHHOM R g onpenenenus D0, r-K-mMm pr. er.—ha—!,
b.1.2.2 Pasbaererus cmandapmusix obpazuos I0 0ns ananuza memodoM pagHoBeCcHOU napoeoli gha3svl

Pa36arngioT cTaHgapTHHNA oOpasell, IpUToTOBICHHBIN cornacHo b.1.2.1, Bo diakoHe (HOMHMHaNBHBII 00BEM
15 mn). ObbeMm dnakoHa HoxeH OLITH NpeABapUTENBHO oOIlpelcieH c rorpemiHocthio ao 0,01 mn (nipm ananu3e
00pa3loB HEOOXOIUMO MCITONb30BaTh (JIAKOHbBI TAKOM XK€ BMEeCTUMOCTH). CHayasia BO (PpJIAKOH ITPOMYCKAIOT CYX0OH a30T
B TedyeHUe 1 MuH. M3 dpnakona ¢ razoobpazHon D0 otOupaoT okono 10 MK ¢ TIOMOUIBIO Fa30BOro MWNpHLA. YAaIsIOT
LITIpHI U3 daKoHa M IMOPINHEM MITIPULIA NTOJIYYAIOT XelaeMbld 00bEM B ITOJIOXKEHUH ¢ OAHATOM BBEPX UIVION.

[loMeitaior ¢nakoH, 3anoJHCHHBIM a30TOM, Ha KOHEl HallpaBjleHHOM BBepX HMIbl 1 BBogAT 10 M1 B0 Bo
¢nakoH. He npokauuBaa mnpull, HEeMEeIIEHHO VIANSIOT ero U3 dnakoHa. Teneps dnakoH copepxur 18,3 Mkr 0 npu
teMmiteparype 20 °C n pasineHun 760 MM PT. CT. YpaBHOBELIMBAIOT KOHLUEHTpauMioo 30 ¢ OKpYyXarOlUMHU YCIOBUSIMH,
Kak onucaHo B b.1.2.1.

Brogsar npoOy raza 100 Mxn U3 ¢akoHa B rasoBbli xpoMarorpad Jis MOJAYYEHHST XpOMaTorpaMMbl. AHAIuU3
FMOBTOPAIOT ABaXAbl. I1purorannueaioT 00Jiee BLICOKOKOHLEHTPUPOBAHHBIE CTAHAAPTHLIC 00pa3iibl MyTeM paszdaBieHUA
OOJILIUMX ATUKBOT YUCTOM rasoobpasHoit B0. Tak xak Bo ¢akoHax conepXHUTcs cBoOonHasi razoodbpasHas 90,
PAcTBOPBI CTAHAAPTHEIX O00Opa3LioB HE HYXHO HArpcBaTh B OTJIMYMUE OT JIpyrux oOpa3iloB.

b.1.2.3 Paszbasaenun cmandapmuwvix obpazyoe D0 018 mMemoooe ¢ yuacmuem pacmeopumens

IITpuymMeuaHnud

1 YnobHee nepeHocuTh XMIKYI0 DO ¢ IIOMOILBIO MIPEABAPUMTEIBHO OXJIAXACHHOIO uUInpuia. Cneayer npyuHATD
Mepbl IIPEAOCTOPOXHOCTH, YTOORI MIVIa UTPHLIA HE Kacalach pacTBOPUTENS.

2 OnwIT nokasaju, 4To olIMOKM U3MEPEHMA, CBSI3AHHBIE C MIPUTOTOBJIEHNEM OCHOBHLBLIX PACTBOPOB, NOCTOAHHEI
M He 3aBUCAT OT 00BbEMa NPUIOTOBICHHOIrO pacrsopa. OTHOCUTEIBbHAS OLIMOKAa OyHeT MEHBIIE, €CJIM IPUTOTOBUTD W
MCII0JIL30BaTh 60JIblIMEe 00OBEMHEI.

3 J1aHHYIO METOAMKY MCIOIb3YIOT TAKKE U IS TIPUIOTOBICHWS BOAHBIX pAacTBOPOB CTaHAApTHHIX obpasuos B0.

YcraHaBnvBaloT 0aJUIOH, coaepXallnii razoodpasHyio 30 ¢ HOpMMPOBaHHBIMHU XapaKTepHUCTUKAMM, KaK OITUCAHO
B b.1.2.1, coeuHuUB ero ¢ GpraxoHOM, MpeABAPUTENLHO ITPOAYTHIM, KaK ONUCAHO BhILLE, ¥ HOMELICHHLIM B DaHIO CO
CMECBIO CYXOT0 JIbJla ¢ M3OTIPONaHOJIOM WIM aHAIOTHUYHYIO, YTOOBI CKOHAEHCHPOBaTh razoobpasHyio D0 B XMIAKOCTS.
K dnakony 4depe3 uriy mwisd HHbeKLUMH ITPUCOEINHAIOT TONBKO TPYOKY, 10 KoTopoi nocryriaer D0 u3 bannoHa. Her
HeoOXOAMMOCTH BCTABNSATh BBIXOAHYIO MIJY Z, TaK Kak D0 coOuparoT B XUAKOM BH/IE.

3anonHAT (JIaKOH HYXHBIM 00beMOM XHIKoi B0, nepeKphblBalOT peEryjsaTop Ha Oa/UI0HE ¥ YHAISIOT BXOOHYIO
urny I ¢ tpyoxkon. docraroT GaakoH U3 OaHHU CO JIbJOM.

BsBeunBaloT repMeTHYHO 3aKpHITYIO MEPHYI0 KoJ0y oobeMoM 100 M (¢ npoOxoit ¢ nokpriTueM U3 [1TOI),
conepxauyrwo 60 Mi pacrsopurens, ¢ norpeitHoctsio 0,1 Mr. lobarnsaioTr B Koaby nsith Karnedab Xdakoil 90 ¥ BHOBb
B3BEIIMBAIOT. 3aMOJHAIOT KONGY pacTBOpHTENEM 10 oTMeTKi 100 MJ1, mepeBOpauyBaloT M MepeMeliMBaloT).

['otoBaT psia pa3baBlIEeHHEIX pacTBOPOB, CMELIMBAA ATMKBOTHI CTAaHAApPTHOro obpasua ¢ noaxonsaiiiM odbeMOM
pactBOopUuTend. Ecnu, HanpuMmep, TodHo 100 Mr D0 Osu10 pobanineHo K 100 M pacTBopUTEenss, KOHEYHAss KOHLICHTpalins
Oyner cocrapasaTb 1| Mr/mna. Pasbasnsst 1 mn sToro pactsopa no 10 Mn, nmoayyaloT pacTBop cTaHAApTHOro obpasua c
copepxanveM 30 100 mxr/min. TaxuMm Xe criocoOoM roTOBIAT pacTBOPHI CTAHAAPTHHIX 0OpaslioB ¢ Oonee BLICOKON H
OoJiee HU3KOM KOoHLeHTpalueid D0. I'oToBAT pacTBOPH CTAaHNAPTHRIX 00pa3lioB TaKUM o0pa3oM, 4TOOLI OHU OXBATHI-
BaJIM BCIO 00J1acTb OXMAAeMbIX KovuecTB DO B aHAIU3NPYEMOM obpa3slie.

i

1) 1 Mm pr. c1. = 133,322 Ia; 760 MM pr. cT. = 101,325 KI]a.

2) PacTBOpHl CTAHAAPTHLIX 06pasLoB HamboJee YCTOWYMBLI, €ClIM MEPHYIO KOJIOY XPaHAT B I€PEBEPHYTOM
MMOJIOXKEHHU. 3T0 HEOOXOOUMO YYeCTh, €CJIU pACTBOPHI CTAHAPTHLIX O0pa31L10B XPaHSIT B TEUHEHUE HEKOTOPOI'0 BPEMEHH.
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Beomar or 1 no 5 MKI anuUKBOT KaXIOoro pacTBOpa cTaHAapTHOro obpa3la B KOJOHKY Xpomarorpada s
MMOJIYYECHHMA 3HAYEHUA TUTOIAAU WM BHICOTHI ITHMKA. Orpelae/icHUE NOBTOPAIOT IBAXObI.

OnEBIT MpakKTUYECKOM Ta30BOM XpoMaTorpadhyy 1O0Ka3hiBacT, UTO IPH BBEIACHMH 00pa3lOB B KOJIOHKY Ira3oBOro
xpoMmarorpada TOYHOCTb BBOAA YAYUYIIACTCH MPU YBEJIMYCHUM BBOAMMOTro o0bema obpasua. OTHocHuTebHas olIMOKa,
CBA3aHHAad ¢ HETOYHOCTRIO KATUOPOBKY IHNTIPHULIA, YMEHbIIIAeTCH NMPH YBEJIMYEHUH BBOIUMOro oobeMa. /118 noBrIleHus
TOYHOCTH O0OBEM BBOIMMOM NMPOOBI JOMXKeH cocraBngTh He MeHee 10 % oT obrema minpuna.

bl IIpuroTtoBineHHe pacTBOPOB CTAaHAAPTHHX obOpasyuos XTI

BapemnBaoT MepHYIO Konby obpemoM 100 M, comepxauiyio 60 M Boabl, ¢ ntorpeniHoctbio 0,1 Mr. Ilo xamnam
nodasinmor DXI (okono 100 Mr). BHoBE B3BeunBaoT Koj0y. Eciu pacTBOpbl CTaHAAPTHBIX 00pa3lioB XPaHIT B TEYEHHE
HEKOTOPOIro BpEMEHH, ONpeIe/ISIOT pa3HULLY B Maccax; 3aTeM JOBOIST oOBbEM JI0 METKM BOJOH M nepeMelIMBaioT. Ecnu
PAcTBOpPHl CTaHIAPTHHIX 00pa3LIOB MCIIONL3YIOT HE cpa3y, UX XpaHAT B XoJOoMUIbHUKE (cM. mpwioxeHue ). Ilocre
14 cyT XpaHeHHMsI pacTBOPHI CTAHIAPTHBIX 00pa3iioB NOMICKAT YHHUYTOXEHHIO.

HoBonsiT pacTBOpbl cTaHAApTHBIX oOpa3sloB DX K0 KoMHaTHOW TeMrIiepaTyphl. ['OTOBIT Kak MUHUMYM TpM
paboyMx pacTBOpa pas/IMYHOM KOHLIEHTpAUH. L0 MCcrTob30BaHMA PaCTBOPOB CTAHIAPTHBIX 0Opa3IIoB iA NOCTPOCHUA
KATMOpOBOYHOIO TpadHuKa IPOBEPAIOT JNMHEHHOCTh IMapaMeTpoB XpoMarorpaduuyecxoro nukKa B 3THUX oOnacTsix
KOHIIEHTpaluWi. | oTOBAT pacTBOPHI CTAHAAPTHBIX 0Opa3LlOB TaKMM OO0Opa3oM, yToObl OHHM OXBATHIBAIMA BCIO 00J1aCTb
oXMjaeMbIX coaepxaHui DXI' B aHanusupyeMoM obpaslie. [Uis onpeaesicHU 3HaYEeHU TUTOLANHM HJIM BbICOTHI IIMKA
BBOJAT aJIMKBOTBI KAXJAOI0o pacTBOpa CTaHAApTHOIo obpasua or 1 10 5 MK B KOJIOHKY xpoMartorpada. OnpeliejicHue
TTOBTOPAIOT ABAXIHI.

b.2 Towocrs MeTON0B

b.21 Mertonw onpeneneHusas DO

MexiabopaTopHas ollieHKa pAla MeTOAOB onpeacneHua D0, NanoxXeHHbIX B npunoxeHun b [66]—[68], 6nta
NpOBEJcHA ¢ MCIIONBb3OBaHMEM cepuil obpasuoB, comepxawmux 20 ot 40 go ~ 350 Mr/Kr. BeluncineHHn# o0y

Koo DHULIHEHT BapHalMH H3JIOXEHHBIX METOJOB fIpeacTaBiIcH B Tabmuie b.1.

Tadtnunab.l — CpaBHeHue K03dPHLIMEHTOB BapyaltiM TIpH BHYTPH- U MexX1a00OpaTOpHOM M3YYEHUH METOJIOB

B npoueHrax

OnpeneneHue HO MexnabopaTopHoe H3ydyeHUe BuayrpunabopaTopHoe U3ydeHUe
Meroa paBHOBecHOr0 napa 3,7 21.3
Meton ¢ MCIIOb30BaHMEM aAllETOHA 4.1 16,3
Meton ¢ ucrions3oBanueM DMF 2,9 8,3
Meron ¢ ucronn3o0BaHUEM BOJBI 2,7 17,0

I1pu ApyromM MexiabopaTOpHOM M3Y4YEeHMM IIpOBEICHA OLicHKA MeTola onpencnacHus D0, uznoxeHHoro B b.5.6
[51]. JanHple nuHe#HOM perpeccuu ObUIM nonydeHdbl IpHM CpaBHEHHMH Ppe3YJILTATOB IBYX Jaboparopui mid cepuit
oOpasnos, cogepxamux SO ot 3,6 1o 26 Mr/xr. PaccuntanHoe ypaBHeHMe perpeccud y = 0,04+0, 904x; KoadduIUeHT
Koppeasaumi r= 0,974 (p<0,00001). PaccuntaHHbIN K03hDHULIMEHT BapyallM¥ METOAA IIPY MeX1ab0opaTOPHOM HM3YYEHHH
coctannsi 4,0 % npyn cogepxaHuy DO B aHanusupyeMon Marpulie 14 Mr/xr win 8,3 % npu coaepxanuu 90 30 Mr/kr
(HeonyOnuMKoBaHHbIe JaHHBIe, IpeacTrapieHHble A. Nakamura, H. Kikuchit u K. Tsuji).

B aByx naboparopusix ObUIM IOAYYEHB! JaHHbIE aHAIU3a 00pa3LoB ¢ TPeMA Pa3IMYHBIMU cofepXaHusaMHU D0 ¢
HCIIONB30BAHMEM KaK MeToAa 3KCTPaKLMY pacTBOPHTENEM € ITOCACSOYIOIMM aHAIN30M PaBHOBECHOM NapoBo# (asbl,
nsnoxeHHoro B b.5.4 [81], tak u MeToma OpomupoBaHMA, u3noxeHHoro B b.5.6 [51]. PesynstraTnl cpaBHHMBaIW,
KCIOAB3Yysl NHHEHHBIA perpecCUoHHbLIA aHanau3. BhIIM NOJAYYEHHBl CIERYIOUIME XapaKTePUCTUKU perpeccHd: y =
—(0,03+1,07x;, xoadpduumeHT Xoppensuun r = 0,999, Ilpn MexinadboparopHOM M3YyYEHUH METOANKM, TIPEICTABICHHOHA
B b.5.4, xoodduument sapruaumy cocrasnsn 4,7; 1,8 u 2,7 % npu conepxannu DO B aHanuaupyemoi Marpuue 12,25
1n 56 Mr/Kr cootrBeTcTBEHHO [77].

b.22 Metonn onpepnpeneHusa XTI

MexnabopaTopHyi0 OLCHKY ITPOBOIWIH, HCIIOAB3YA MeToanl onpeneieHus DX, nanoxeHHsle B pasaene b.5.7
[9]. BeiuncneHHBIH K020 DHIMERT Bapydaliiy ObUT CIICAYIOIIUM:

7,46 % — 1ipy BHYTpWIaOOpAaTOPHOM H3YYCHWH;

10,99 % — npu MexnabopaTopHOM H3YYEHUH.

DT HaHHble 6uUTY noayuedsl Wi koHueHrpaumi DXI ot 3,0 no 100 mxr/min.

b.3 OGopynosanue u pearenTsl

b.3.1 OGopynosanue

b.3.1.1 TaszoBwnit xpoMarorpad, ocHaleHHBIH TNIAMEHHO-NOHU3alUMOHHBIM JeTekTopoM (FID) unun nerekropom
3JicKTpoHHOTI0 3axsara (ECD).
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[IpumMedyanue— Ina noryyeus BOCIIPOU3BOIMMBIX PE3Y/ILTATOB IPEIIOUTUTEILHO UCIIONbL30BATh 3JIEK-
TPOHHBIU HHTETrpaTop.

b.3.1.2 HAnbex1iMoOHHBIE UINLI M TPYOKM M3 NOMTHBUHWIXIOPHIA, HEOOXOAUMMBIE Ul TIPUTOTOBJEHU CTaHAapT-
HBIX 00pa3loB.

b.3.1.3 MepHas crekisiHHasA nocyna, cHaOXeHHast NpoOkamMM, MNMOKPHITEIMH IIT®D, wiu NpoknagkaMy W3
ITT®D, nns npuroroBleHUs CTaHOAPTHLIX 00pa31loB.

[IpuMeyaHnns
I ndg crekisiHHOUN MocCy/bl ¢ 3aKaThlBaeMbIMY KPBILIIKAMHU HEOOXOMMM UHCTPYMEHT IS 3aKATKM.

2 Cnegyer cobmonars Mepbl NMPEAOCTOPOXKHOCTH TP BHIOOPE CTEKIISIHHOM INMOCYABI MOAXOASAIUENH BMECTUMOCTH
C TeM, YTOObl YMEHBIUIMUTH IIPOCTPAHCTBO, 3aHATOEC PABHOBECHBIM NAapoM, Hal PacTBOPOM BBITSXKKHM WIM pacTBOPOM

cTaHAapTHoro obpasua. [Ipy NpUroToBIEHNY XUAKMX PacTBOPOB CTAHAAPTHLIX OOPa3LioB WK BHITAXEK NPOCTPAHCTRO,
3AHATOE PaBHOBECHBIM MapoOM, HOJDKHO OBITH MeHee WiM paBHO 10 % oT oObeMa BEITAKKM WIHM pacTBOpa CTAHIAPTHOIO
obpa3sua.

b.3.1.4 Muxpourmnpuy (o6beMoM 5 uau 10 MKIT) 115 BBoJIa alMKBOT BBHITAXKM B Ia3oBbIM xpomarorpad.

b.3.1.5 BeiTaxnHoM wikad pia obecriedeHUA COOTBETCTBYIOLUEH BEHTWISILIUH TIPU IIPUTOTOBJIEHMH CTAHAapPTHEIX
W Opyrux o0pas3loB.

b.3.1.6 AHanuTHyecKHe BeChl, 00eCIIeYrBaKOIIME B3BCIMBAHME C ITOrPEIHOCTBIO 40 0,1 Mr.

b.3.1.7 T'a30BbIH peryasitop ist eMKOCTH, codepxaien 30

b.3.1.8 T'azoHenponuuaemble wnpuusl obovemoMm 10, 50, 100 »u 1000 MxJ1 sl TIPUrOTOBJIEHUS PACTBOPOB
CTAHAAPTHLIX 0Opa3llOB U BBOJA paBHOBSCHOW NApoBO# ¢da3bl B KONOHKY I'a30oBOro XxpoMarorpada.

b.3.1.9 JlaGopaTopHbiit TepMonikad i HarpeBaHusa oOpa3uoB o TeMneparyps! (100+2) °C.

b.3.1.10 JjlaGopaTopHbll TepMoLiKad A1 HarpeBaHUsi oOpa3loB 1o TeMnepatyphnl (37+1) °C.
b.3.1.11 BoxsaHas 6aHdg anis TepMocTarupoBaHMs obpas3uos pu temreparype (70+2) °C.

b.3.1.12 MexaHnuueckuii BCTpSIXUBATENL

b.3.1.13 CrexknsiHHbIe eMKOCTH 11 MPOBEICHUS aHAJIN3a METONOM PaBHOBECHOTO Iapa, cHaOXeHHbIe TPOKJIad-
KaMU C TIOKpoiTUEM U3 [ITPD M 3aKaTaHHBIMH KPbhillIKaMHW, C HOMMHAIbHLIM oObeMOM 20 MA [UIf TIPUTOTOBICHUA
CTaHJAapTHHIX 00pa3sloB NPHU NOCTPOCHUH KATMOPpOBOYHOIO rpaduka.

I[IpuMeuyaHue— g CTeKIAHHON NOCYIOkI C 3aKaTbIBAEMbIMHM KPbIIIKAMH HEOOXOIMM MHCTPYMEHT IS
3aKaTKH.

b.3.1.14 EMKOCTBD ¢ IJIOCKMM [JHOM ¥ 3aBMHYMBAIOLUEHCS KpBILLKOH o0O0beMOM 4 M (=15 MM B auaMerpe),

cHaOXeHHasi CHJIMKOHOBOH INMpoKi1aaxol ¢ nokphTMeM U3 ITTPD u ToHKo# reHkoit 3 [ITPD, xoTopyio UCTIOIB3YIOT
IUIS1 3KCTpaKIIMKY M MOJYYEHHUS IPONIBOIHEIX DO,

b.3.1.15 Hrna mns BBosa 6poMHCTOBOAOPOAHON XUcaoThl auaMerpoM 0,65 MM M IUTMHOM 24 MM.

5.3.1.16 ®wibrp dupMel «Mwutunop»!) ¢ nopamu pasmepoM 45 MKM Uit GWIBTPALIMM PEaKLIMOHHOM CMecH
nepea XpoMarorpapuiuecKMM oNpeacieHUEM.

b.3.1.17 XonomunpHasg KaMepa i XpaHeHMs oOpa3lioB npy TeMieparype or 2 1o 8 °C.

b32 PeareHTH

b.3.2.1 9nokcusTaH (3THJICHOKCHA) B NOAXOIAILIEM Ia3oBoM OallNoHE, colepXKaHUEe OCHOBHOIO BELIECTBA —
99,7 %.

b.3.2.2 2-XnopaTtaHon (3TUACHXJIOPIUIPHH); coAepXKaHHe OCHOBHOrO BeliecTBa 299 %.

b.3.2.3 1,2-9moxcunponaHd (NponwicHOKCH), PCAKTUB.

b.3.2.4 CpexeneperHaHHylo (IBaXIbi) OpOMHUCTOBOAOPOAHYIO KMCIIOTY TOTOBAT CICAyIOLIUM O0Opa3oM.

[1eperonsmor 100 mi 47 %-Hoi OpOMMCTOBOJOPOAHONM KMcNIOThl B npucyrcTBUM 100 mr xmopuaa onosa (1I).
IlepBrie 25 Mn agucTwuisgTa oTOpackIiBaloT, a ciaeayoume S0 M cobuparor. BHoBb nieperonsior 50 Ma IUCTHIUIATA B
npucyrcTBUH S0 mMr xitopnpa onosa (Il), orbpacweiBaloT nepsBoeie 15 M ouctwwiaTa 1 cobupaloT cneayilomme 20 Ma
OecUBETHOM XUAKOCTH (TeMIiepaTypa KuIieHus ot 1235 go 126 °C). XpaHaT B CTEKJISTHHOM KOHTEHHepe CO CTEKISAHHOH
NpoOKOH M HCHOJIb3YIOT B TEYEHUE HENCIH,

b.3.2.5 Xnopun onosa (II), peakTus.

b.3.2.6 Bopna, npuronHas sl ra3oBoyl xpoMarorpauu o cTerneH! YMCTOTHI.

b.3.2.7 DTUNOBEIA CIIUPT, NPUTOIHBIN NI Ta30BOM XpoMaTorpad®Huy rno crerieH! YUCTOTHI.

b.3.2.8 IIponaHoH (alieToOH), IIPUIOAHBINA )1 ra30BOH XpoMaTorpaduy Mo CTENEHU YHCTOTHI.

b.3.2.9 Jumernandopmamun (JIMPA), npuroaHslit A ra3oBoy xpomarorpadpuu 1o crereHy YUCTOThl.

b.4 IlpuroToniense pacTBOPOB CTAHAAPTHBIX 00pa3noB

b41IlpurorToBireHue pacTBOPOB CTAaHAAPTHRX 0o0pa3unoB O

e

1) «Munnunop» — Topropas Mapka npoaykra. JaHHas uHbopMalus NpUBEAEHA TONBKO WISt Y00CTBa MONb30-
BaTeJICii HACTOMILUEro CTAaHAApPTA, OHAa HE ABISETCSA XapaKTepUCTHUKOM KayecTBa M3neanit co crtopoHbl UCO. MoxHo
HCIIONb30BaTh AHAJIOTUUHLIE U3JIEINs, €CIIM MOKA3aHO, YTO Pe3yAbTaThl OT 3TOTO He M3MEHSIOTCS.
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CoOTBETCTBYIOIME PACTBOPHI CTAHAAPTHLIX 00pa3lioB roTOBIT METOAOM, U3JIOXeHHBIM B b.1.2.

b42 llpuroroBsneHune pacTBOpPOB cTaBAapTHHX o6pasnoB 3BXI

PactBoprl crannapTHeix obpasuos DX rorosdT MeronoM, U3NOXeHHBIM B b.1.3.

b43 lIpUuroToBneHHe PacTBOPOB CTAaHAAPTHH X 00pa3loB NMpPONUAEHOKCHAA
(I10)

['oToBAT pacTBOpHl cTaHAapTHHIX oOpasluoB pactBopeHHeM IIO B 3TWiIoBOM criMpTe TakuM obOpa3oM, 4YTOObLI
ITOJIYYUTh PACTBOP KOHLUeHTpauMel 0,5 Mxr/mi.

b.5 UKCTpaKknMsa H3 H3JeIHi

b.5.]1 Obmue nmonoxeHU4

I'O0TOBAT BHITAKKH B COOTBETCTBHH € YKa3aHUAMHU, IMPEACTARICHHBIMHU B 4.4.6.

b.5.2 DKcTpakumng, Moagenupyrouasag yCIOBHMA NNpPHUMEHEHHS] HU3LACHUA

Jisi MoJenupoOBaHMA YCIOBHM NPUMCHECHUS H3NeUd B MCIMLMHCKOM IpaKTHKE NMpHMEHSIOT Boay. OcyHiecT-
BJISIOT 2KCTPaKLMIO B YCNOBUAX, Hanboiee NpUONINXKEHHDLIX K TEM, B KOTOPBIX TIPUMEHSIOT H3JEIHE.

HarpuMep, BBINMONHSIOT SKCTparMpoBaHUE W3 MU3NCIAMHN, KOHTAKTHPYIOLIMX C KPOBbIO, M TIapPEHTCPANbLHBIX
U3ACIHUN BOAOH WM NPYTHUMU XKMIAKOCTAMMU NMYTEM HMX ITOJHOIO 3alIOAHEHHUS WIM IIPOITyCcKas MOACHBHYIO CPERY 10 TEM
ITyTSIM, 110 KOTOPBIM IPOTEKAET KPOBb MM XWIKOCTh (TTONXOMUT JK000M METO).

[IpuMedanue— Ilpy nosHoM 3anonHEHHUM HeoOXOAUMO YOEIUTHCA, YTO OTCYTCTBYIOT ITYCTOTHI.

K.orga HERO3MOXHO 3aITOJIHATh COCTABHBIE YACTH N3ACIUs, KOHTAKTUPYIOIIHE C ITALIMEHTOM WIH ITOJIb30BATENIEM,
MOMELIAIOT BCE W3NCIHME WIHM UCCHEAYEeMblil (parMeHT WU3NENHUA B NOAXOAALNMH KOHTeHHep, cobmozad HyXHOoeE
COOTHOLLICHHE o0pasell/MojenbHas cpeta. YToobl yOenuThCsl B JOCTOBEPHOCTH JAHHBIX, NMOJAYYCHHBIX IIpU aHAJIU3E
HeOonpIIMX o0pa3loB WIH U3NeAMM O0JbLIETc pasMepa, OTOMPAIOT HECKOJIBKO TIPEeJACTAaBUTENBHBIX (PparMEHTOB
U3JICIINSL.

O6pasiibl NOABEPralT SKCTPakKiMM B TEUYSHUE BPSMEHH, PABHOIO WMJIM IIPEBbILIAIOLIECTO HaHOoONblice BpeMs
KOHTAKTa U3ACIAMS C ITALMEHTOM TIPH OMHOKPATHOM IpHMEHEHUH. BribupaloT TeMiiepaTypy 3KCTPaKIIMU B COOTBETCT-
BUH ¢ 4.4.6. B KayecTBe ajbTEPHATHBHOIO METO/a TOTOBAT CEPUIO BbITAXEK (pEKOMCHAyeTcHd KakK MUHHMYM TpH),
COOTBETCTBYIOIMX HECKOJbKMM 00Jic€ KOPOTKMM INEPUOJAM BPEMEHH, M HCIOJL3YIOT CKOPOCTb 3KCTpaKIIMH Ui
BLIYMUCIIEHUS] BIAMSHWA IIpU 00Jiee MWINTEJILHOM WIKM MHOTOKpPaTHOM BO3ACHCTBUM.

Eciu aHanm3 He NpoBOXAT Cpa3y, NEKAHTHPYIOT BBLITAXKY BO (JIAKOH M XpaHAT, 3aKpbiB NMPOOKOM C
npokiagkoi, nokpoitoil [ITOD. IlpocTpaHcTBO, 3aHATOE PaBHOBECHBIM I1apoM, BO (JAKOHE C pacTBOPOM
cTaHJIapTHOro obpasiia WK BHTAXKON NoaXHO ObITh MeHee 10 % oT obuiero oobseMa. BoiTaKKa MOXeET XpaHHTLCH
B XONOoAUNbHOI KaMepe 1o 4 cyr. Korna mwis onpeneneHuda 30 u DXI MCnoab3yioT BOJAHBIC BBITSXKHM, cOOMI0ONaI0T
MEPHI ITPELOCTOPOXKHOCTH, TaK KaK B Mpoliecce XpaHEHUSA BOLHOM BHITAXKHU [18] DO MoxeT npeBpatuThest B DI
iy BXI, wiu B oba 3THUX npoayKra.

bS53 MeToaukKka McyepnbBamwWIed KCTPAKUHUUN NPU TMOBBIUWIEHHONR TEMI e-
paType¢

BapemmBaror 1 r ob6pasila ¢ norpemiHocTeio 0,1 Mr » nomMewiaroTt ero o ¢yiakoH o6neMoM 15 MJI ¢ caMOYILIOT-
HALIeHcs MeMOpaHoi M 3aKaTaHHOM KpLILUKOM. [loMenialoT repMeTUUHO 3aKphIThI (PJIAKOH B TEpMOIUKad, HarpeThIi
o 100 °C, u TtepMmocrarupyoT B TeueHHe 60 MuH. BoiHuMaror ¢nakoH u3 tepMomikada, JOBOAAT A0 KOMHATHOM
TEMITEPATYPHl M SHEPIUYHO NepeMemMBaioT A0 ordbopa npodnl. Beonar 100 Mxn npoOsl paBHOBECHOM 1TapoBOH (hasbl
B KOJNOHKY XpoMartorpada (aHain3 TTOBTOPSIOT ABAXILI) M OIPElCIdI0T BRICOTH Y TUIOIAAM ITHKOB COOTBETCTBYIOIIMX
D). PaccuuThiBalOT cpeaHee VIS ABYX H3MEPECHHUH.

Hcrionbaya BHTSXKHOM 1IKad, VAANIAIOT KPHIIUKY ¢ (bJIakOHA Y NpOAYBAIOT €ro B TeueHHe 30 ¢ CyXuM a3oToMm.
Hcnonb3ys HoBylo MeMOpaHy, CHOBa4 3aKaThiBalOT KPBILIKY X NOBTOPSIOT HAarpeBaHMe WU BBOJ NpoOBl 10 IOJHOTO
uspnedeHud D0. [lojHoe U3BJIeYeHHE NOCTHIAeTCHd, KOrla 3KcTparupyeMoe xkosimdectBo B0 cocrasnsger MeHee 10 %
OT ITOJY4YCHHOIO IIpH NEepBoM 3KcTpakUMH. C UCMOAb30BAHUEM KUIUOPOBOYHOTIO rpaduka pacCYUTHIBAIOT KOMHYECTBO
B0 B obpa3zne, cyMMHpyd KoandectBa D0, IToaydyeHHbIe Wi cpelHUX 3HAYEHHH M3MEpeHUH Iuiolajicy Wi BBHICOT
NTUKOB TIPH KAQXIOM M3 HECKOJIbKUX HarpeBaHMM obpasua.

[IpumMeyanuni

I BrpiGop pexiiMa BpeMs/TeMrieparypa, onudcaHHoro B b.5.3, oTHocuTenbHO npou3BosieH. bonee npuromHou
SKCIIEPUMEHTANTBHONU METOAMKOH SIBIACTCH U3MEHECHUE BPEMEHM ISt AOCTIDKCHUA paBHOBECHUs TapiiMaJbHOIoO Japie-
Husa 30 ¢ nmapoBoil ¢azoi. byabre oCTOpOXHEL. JipH BBeACHHUH ITPOObI UIJ1a HEe NOJIXKHA COTIPHKACATHCS ¢ HATIONMHUTEIEM
KONNOHKXHM. OIIBIT I10Ka3aJl, YTO AHAIM3 ropsayMx oOpa3uoB cpa3y 1nocjie Toro, Kak CHY ObUIM yIanicHBl M3 TepMouikada,
4YAaCTO NIPUBOIUT K oinbke 6onee 20 % u3-3a norepm Marepydaia B HINIPpULIE, TaK KaK IpY yAaJeHHH HINPHLIa U3 prakoHa
JapjleHUe B LUNpUIlE YPaBHOBELIMBACTCS ¢ arMocdepHhIM HaBieHueM. Hexoropeie Matepnannl pecopbupyior 30 Bo
BpeMsl YPaBHOBEIIMBAHUA MX TEMIIEParypel ¢ KOMHaTHONM. CYIHECTBYIOT TAKKE HEKOTOpPHhIE MarepHallbl, KOTOPbLIS
IMOMHOCThIO pecopOupyoT B30 npv oxnaxgeHuH. [lpy NpoBEACHUM aHallM3a TAKMX MATEpHaJiOB MOXET OKAa3aThCs
HeOOXCOUMBIM BBOIMTE HCCIEAyEMBIC 0Dpasiibl U pacTBOPh! CTAHIAPTHHRIX 00pa3lioB B KONOHKY XpoMarorpada, 1noka
OHM ellle TopAYHe WIM TeIulble, a 3aTeEM IpoKayaTh wnpul 6e3 JaibHEHIIEro OXJIaKICHHS .

2 Pabouas rpynna 11 MCO/TK 194 n3yyana apToMaTu3MpoBaHHbLIE METOAVKM aHA1M3a PaBHOBECHOM NMapoBOM
ba3pl ¢ TOUKH 3pEHHA UX BKIIIOUEHUS B OYAYIME U3NAHHA HAcTOALIErO CTAHAApTA.
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b.554 UcyepnuBawulasg 3KCTpaxkUUd OSTUNO-
BBIM CIHPTOM C INOCHEeAVILW UM aHaJlHU3O0OM 3Ta-
HOJIbHBIX BHITHAXEK METOAOM PAaBHOBECHOH
nNapoBoOoH Ga3hl

b.5.4.1 Pacmeopsi cmandapmubix 06pa3yos oAt nOCMpoeHus Kaiu-
bposouro20 epaguka

I'oToBST pacTBOpPH cTaHAAPTHHIX 00pasioB, pa3daniss B0 B 3TH-
JIOBOM CITMpPTE TaKUM 00pa3oM, YTOOBI IMOJYYHUTh PAcTBOPH! C KOHLICHT-
pauueit 20 0,4; 0,8; 1,2; 1,6 u 2 Mxr/mn. I'oTOBAT pacTBOp CTAHIAPTHOTO
obpasua 10 B s3THnOBOM criupre ¢ KoHUeHTpauei (0,5 MKr/MI B COOT-
BeTcTBMM ¢ b.4.3. Oxi1aXxzaloT 3T¥ pacTBOPH H COOTBETCTBYIOLIEE YUCIIO
CriclidajibHbIX (DIAaKOHOB ISl aHAIKM3a METOAOM pPaBHOBECHOU NMapoBOM
da3pl (pucyHoK b.2) B 0aHe, 3aNOJHEHHOHM CMECBIO CYXOro JibJa C
WU30NPOITaHOJIOM WIM aHaJIOTMYHBIM 00pa3oM. [lepeHocAaT cooTBeETCTBYIO-
IIME ATMKBOTHI KAXJIOT0 pacTBOpa CTAHAAPTHOro obpasua B0 M Te Xe
caMbie 00beMbl pacTBopa craHaaptTHoro obpaszua I1O Bo dhnakoHb I
[IpOBEACHMS aHA/IN3a METOACOM paBHOBECHOM naposol ¢asmnl. Tepmocra-
TUPYIOT ¢J1akoHBbI TipHu TeMrneparype 70 °C B TeueHue 30 MUH ¥ BBOIST OT
100 Mxit no 1 Mn QIMKBOT pPaBHOBECHOI IMapoBoi ¢a3bl U3 KaXIOro ]
¢b1akoHa B KOJIOHKY ra3oBoro xpomMarorpada (aHajius NpoBOAAT ABaXKIbI ).

Y1obb! NOAYYNTE KANTHOPOBOYHLIN I'padprK, U3MEPHIOT BBICOTBI WIH TUIO-
wasn nnkoB D0 u 1O U cTposaT 3aBUCMMOCTb OTHOMISHHS! BBICOT WM
TUTOIIaAeH TIMKOB OT KOHUEHTpaunuu 30.

b.5.4.2 Memoduxa anaausa

Bipewmuparor 5 (vam 0,5) r nuccaeayeMoro obpasiia, paspe3saHHOro
Ha HeGoNblUME KYCOUKM (MIMHOM 5 MM Ut TpyOok, ruowansio 10 Mm? ] — xunkocts, 2— O-00pasHOe KOJIBLIO;
s TUJIacTUH) ¢ norpemtHocThio o 0,1 Mr g nomemaror Bo ¢rakoH J — 3aXMM; 4 — paBHOBeCHas! naposas ¢asa,
ooveMoM 100 (unm 10) M a1 IpoBeAEHUS aHAJIM3a METOAOM PaBHOBEC- J — CaMOYTIOTHSIOWIAsACS MeMbpana
Hol mapoBo# ¢da3bl. JoOapnsior Bo diakon 50 (vau 5) M pactBOpa Prcynok B.2 — CrienuarbHbIA $IakoH
craHgaptrHoro obpasua [10 (0,25 mxr/Min). 3akpbiBaloT d)JIUaKOH, 3aKaThl- ISl IPOBEIEHMSA AHANN32 METOIOM
BalOT KPBILIKY U TEPMOCTATUPVIOT I'epMETHYHO 3aKphIThiX (PJIAKOH TNpM PaBHOBECHOH MapoBOii a3kl
temneparype 70 °C B TeueHMe 3 4 C JIETKMM BCTpsXHBaHUEM. BBoaAT ot
100 Mx1 1o 1 M paBHOBECHOM IapoBoi ¢a3bl B KOJOHKY Ia3oBOro Xpomarorpadpa U ONpeaenisioT OTHOLICHUMA
rapamerpoB nukos J0O/I10 (onpegencHUe MOBTOPAIOT ABaXabl). Mcrionb3yd KaTUOpOBOYHBIA IrpadHUK, BHIYHMCAAIOT
cpeaHee cogepxaHue D0 mig ABYX MapajuieJbHbIX 00pa3LoB.

b.5.S HcuyepnueiBawiiasg 5KCTPAaKHUNUA C MCHONbB30OBAHUEM PACTBODPUTENY

Bapemupaior okonmo 1 r obpasua M3geaMs M NOMELIAIOT B MEPHYIO CTEKIAHHYIO IIOCYAY € KPBIIKOM TakKOM
BMECTHMOCTH, YTO0BI 00BbEM paBHOBECHOM 11apoBoit a3kl 6bu1 MMHMMaIEH. C IMTOMOLIBIO ITUITETKU J00aRISIOT B MEPHYIO
kosOy 10 M BRIOpAHHOI'O pacTBOPHUTEIA. 3aKPBIBAIOT KOJNOY Y OCTABIAIOT IIPH KOMHATHOM TeMIieparype Ha 24 y.

[IpyumMedaHHe— IOTU TEMIEpPaTyphl ¥ BpeMsl MCIIOb30BAJIMCh TP CPABHHUTEIBHOM M3V4EHHUHM. MOXHO
MCIIONb30BaTh JIpyTHUE BpeMs U TeMIIepaTyphl, €CJIM BbIOOpP 0OOCHOBAH.

BBoasaT aiuMKBOTBI OT 1 A0 3 MKI B KOJOHKY Xpomarorpada (aHanu3 NOBTOPAIOT [IBaXIbl). BBEYUCIAIOT
cojiepxanue D0 B obpasiiax, UCIoJb3yad KaTUOPOBOYHLIN rpadMK, ¥ pacCUMTHIBAIOT CpeOHeEE VIS IBYX aHANU30B.

b.5.6 McyepneBawmasg 3KCTpaKUHUA B3THJIOBBIM CIUPTOM € HNOCHAEAVYIOIWIUM
NOoONYYEeHUEM OpPOMIHMIPMHOBOIO NMPOM3BOAHOIO M Tra3oXpoMaTorpauUUecKUM
onpegeneHdeM ¢ Mmcrnoner3osaHnmem ECD

b.5.6.1 Pacmeopu cmarndapmubx 06pa3yoe 0aa noCmMpoeHus KarubpoeouHo20 2pauKka

["oTOBAT pacTBOpPH CTaHHAPTHHIX OOpa3loB, pactBopsis D0 B 3TWIOBOM CIIMpPTE, YTOOHI MONYYUTb PAaCTBOPHLI,
cogepxaiume DO B koHueHTpauusax 0.4; 0,8, 1,2; 1,6 u 2 mkr/mu. T'oToBAT pacrBOp cTanJapTHOro odpasua,
cogepxamui [10 B aTUI0BOM crimpte ¢ KOHUEHTpaumei 0,5 Mkr/mMi, B cooTBeTcTBUMM ¢ b.4.3. I oTOBAT cTaHAapTHBIE
CMECH, CMEILMBasi paBHble 00BEMBI KaXJIOTO pacTBopa cTaHaapTHoro oGpasna D0 u crangaprHoro obpasua I10.

[lepeHocar 1 M Kaxmon cMecH BO (PJIaKOH ¢ 3aBUHYMBAIOLLECHACA kpbikoit!). Jo6asnstior 2 karuiy (= 0,015 r)

OpOMMCTOBROIOPOXHON KUCIOTEI K CMECHU Yepe3 MEMOpaHy ¢ MOMOIIBI MHbEKIIMOHHOM UIiibl. OcTaBigioT GnaxoH npH
KOMHaTHoi#1 Temneparype Ha 1 4. Harpesator ¢iiakoH B TeyeHne | 4 npu remneparype 30 °C Ha BoOsiHOM DaHe ¢ JIETKUM
NepeMEUINBAHHEM, 3aTEM OXJIAKIAKOT 10 KOMHATHON TeMIIEpaTypHI.

HNobasnsroT 0,02 r 6ukapboHara HaTpuA BO $1aKOH U NEpeMELIMBAIOT IIYTEM BCTPSIXMBAHHUS B BEPTUKAJIBLHOM
HanpasieHMH B TedeHHe 30 muH. OcTaBisiioT purakod crosth Ha 10 MuH. Berpsaxupalor ¢iakoH B FrOpU3OHTAIBHOM
HanpasjieHUd B TeyeHMe 30 MmuH. Ocraengior ¢naxoH croath Ha 10 MUH, a 3aTeM LECHTPpUPYIMPYIOT C YacTOTOH
gpaiieHus1 3000 06/MuUH B TeyeHWe 5 MUH. QWIBTPYIOT CMECh Yepe3 QUIIBTP «Munnunop» V.

) Ucnionb3oBanue emxocTell ¢ U- win V-06pa3Hoil GopMoi Ha MHOTAA BbI3bIBACT HETTOJHYIO HEHTpaln3alivio,
4YTO IPUBOJANT K IUIOXMM XpOMAaTOrpaMMaM.
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YT100Bl NOJYYHTHh 3HAYCHUS OTHOLUEHMHM BBHICOTHI IMUKa 3THeHOpoMmruapuHa (9bI) u nponmiesGpoMruapuHa
(I1BI'), BBOAAT 1 MK anMKBOTHI Kaxa0oro ¢puibTpara B KOJOHKY rasoBoro xpoMarorpada (orpeleyieHue rmoBTOPSIOT
aBaxanl). CTpodaT KanubpoBoyHbLIA rpaduk — 3aBUCUMMOCTDL oTHoiueHUA BbicoT nMUKoB BBI/I1BI or xonuuecrra B0
B MUKpOI'paMMax.

b.5.6.2 Memoduka anasusa

HIcnone3yloT JaHHYI0O METONHUKY C PACTBOpaMM CTaHAAPTHBIX 00pa3loB, IPHUIOTOBJICHHBLIMU B COOTBETCTBUH C
b.5.6.1.

OxnraxaalT pactBop craHaaptrHoro obpasua I10 (0,25 mxr/mn) U ¢nakoH ¢ 3aBUHYMBAIOINECHCH KPbLILIKOH B
OaHe CO CMECBHIO CYXOM JIeH/HU30ITPOITMIOBBIM CITUPT WM aHaTormyHeIM oOpa3oM. [lepeHocsaT 1 M pacTBOpa cTaHAapT-
Horo o6pazua [10 Bo dnakoH?.

Bapewmngaior ot 10 go 30 Mr ucciaeayeMoro obpasua ¢ norpeltHocTbio 10 0,1 Mr ¥ moMeniaT ero Bo ¢UIaKOH.

JloGapngioT aBe Karud (= 0,013 1) OpoMHUCTOBOAOPOOHOM KUCIOTH BO (pJIakOH yepe3 MeMOpaHy ¢ NOMOIILIO

UHBbEKLIMOHHOM UITIBl. OCTABASIOT (PJIAKOH NpPU KOMHATHOY TeMIiepatype Ha [ 4, a 3aTeM HarpeBaloT €ro Ha BOJAHON
Oane npu TeMneparype 50 °C B TeueHMe 8 4 ¢ JIETKMM I€peMellMBAHUEM M JOITOJIHUTENBHO €UIe B TedeHHe 16 4 npH
Temrieparype 30 “C B TepMouikady, a 3aTeM OXJAXJAIOT A0 KOMHATHOM TeMIlepaTryphl.

HobasnsaioT 0,02 r 6ukapboHaTta Harpusl BO $JAKOH U BCTPAXUBAIOT (PIAKOH B BEPTUKUIBHOM HaIlpaBJICHUH B
TeyeHue 30 MyH. Ocrapisitor GiakoH ciostTh Ha 10 MUH. CHOBa BCTpIXUBAIOT (JIaKOH B TOPU3OHTANILHOM HaIlpaB/ICHUM
B TeyeHme 30 muH. OcrapngioT (qprakoH crosatb Ha 10 MHMH, a 3areM LCHTpHAYTHPYIOT NPH 4YacTOTEC BpallicHHS
3000 06/MUH B TeueHue S muH. OWILTPYIOT cMech Yepe3 MaJleHbKHi uibTp «Mwutumnop» L.

Yrobpl TOJYYUTHL 3HAYEHHMS OTHoLIeHMs BbICOTH IMka BDBI X BeIcoTe nmka IIBI, BRBOASAT 1 MK aJIMKBOTH
KaXnoro ¢ounbTpaTa B KOJIOHKY ra3oBoro xpomarorpaga (ornpeecHMe IOBTOPAIOT HBAXKIEI).

BeraMcasiioT cpeiHee 3HAYCHUE NapaUICIbHBIX ONpeElecHUM KM onpenesisioT coiepXaHue DO B obpasile,
UCTIONB3YA KanuOpOBOUHBIN IrpadHK.

b.3357 UHcyepnueBawmasa 3KCTpaKUHId STHUIEHXJTOpPruapuHa ¢ UCIIONBb-
30BAaHHUEM BO/BbI

B3pemnBaior ot 1 go 50 r pparmMerTa obpasua (MU Lesnblil 00pa3eil) ¥ IIoMeLaoT B CTEKISTHHYIO ITOCYy TAKOW
BMECTUMOCTH, YTOOBI 00beM paBHOBECHOH napoBoM (a3bl Obl1 MMHHUMAJICH. BBoOAT BOMy, MCX0Ad M3 COOTHOLICHMS
or 1:2 n 1:10 (oTHOIUEHHUE Macchl 06pasua B rpaMMax K oObeMy BOARI B MWIIWIUTPAX) B KOHTCHHED H 3aKPbIBAIOT.
OcTaBng1oT CTOATh Ha 24 Y IPH KOMHATHOMN TeMIIEpaType. DHEepruyHo MepeMEHIMBaAlOT KOHTEHMHEDP ¢ COAEPXUMbBIM Ha
MeXaHUYEeCKOH Meluaznke npubananuTensHo 10 MuH>.

Broasr ot 1 1o 5 MxJ1 ripoGnl B KOAOHKY ra3zoBoro xpoMarorpada. PaccuntsiBaior KoHLIeHTpaLuiio DX B oOpa3ue
110 OTHOCUTENBbHOM ITolanM IHKa WIH BhICOTE TIMKA, MCNOJIL3YS TIpEeABAPUTEIBHO MOCTPOCHHRIN KaTUOpOBOYHEIN
rpapuk.

b.6 I'azoBasa xpomMatorpagus

b.6.1 OBbumue NMONOXEHHHA

BriOupalor Hauboliee NpUrogHbI MeTox U3 NpuBeAcHHBIX B b.5.2—b.5.7. Ucronp3yior noaxogdimyx aHainTy-
YeCcKyl0 METOOMKY M3 TeX, YTO IIpelAcTaBIeHb! B Tabnuue b.2.

Il puMeyaHn u e— Moxer norpedboBareca ONTUMHU3ALKA YCIOBUMA.

b.6.2 DKcTpakuusgd, MoAcaupyrwitas YycJAOBMA NIpPUMEHEHHUd U3ACIHUSH

nsa onpenenednss D0 HUCMONB3VIOT YCIOBHMA TrasoxpoMarorpaduyeckoro ompeaciacHnsa [ c rmemrieparypoi
TepMOCTaTa KoJoHOK oT 60 po 75 °C; mns onpeaenenus 3XI1 ncnonssyror yenosus I (cm. Tabnuuy b.2) ¢ remrieparypoi
TepMocTata KojIoHOK oT 150 no 170 °C wnn ycnosus 1l. BomsiT aUKBOTE BOAHOHN BHEITSXKHU OT 1 10 5 MKIIL.

b.6.3 MeTtoauka McyeprnoBaiomeid 3KCTpakKUUM IIPHM NOBHIULIEHHOU TeMIeparype

HMcnons3yioT ycioBUA razoxpoMarorpaguyeckoro onpezenacHusa I ¢ reMneparypoil TepMocrara oxono 125 °C.
Broasar aJTMKBOTH paBHOBeCHO# naposoi ¢asnsl 100 Mk.

b.64 UcuepnuBamoiiasgd S3KCTpaKLUMd O9THINOBLIM CIHUPTOM C HOCIHCAVIOWHUM
aHAaJWU30M METONOM PaBHOBECHOMW napoBoil da3b 3TAaHOJBHOUW BHTIXKH

HUcnonn3yior yciaosus V.

b.65 UcyepnuBalomasg 3KCTPaKLUHUS 3THJIOBBIM CIHUPTOM C TNOCHAECAYIOIIHUM
MPpUTOTOBJIEHUNEM OPOMIUIPUHOBOTO NMPOU3IBOAHOIrO U OoONnpeneleHUEM METOOLOM
razoBoi xpomartorpaduu ¢ aperektopoM ECD

HUcnonnsyor ycnosua VI.

) <MwuMnop» — TOproeasi Mapka npoayxra. JlaHHas uHdopMalMa IIpUBeieHa TONIBKO sl YIo6CTBa I10/Ib30-
BaTeJIe HACTOSLIETO CTAaHAapTa, OHA He gBIgeTCs XapaKTepHCTHKON XavecTBa yaneamil co cropoHsl MCO. MoxHo
MCIT0/Ib30BATh aHAJIOrMMHBIC U3, €C/IM NMTOKA3aHo, YTO pe3yAbTaThl OT 3TOTO HE M3MEHSIIOTCH.

2) Ucnionw3oBanue emkocteil ¢ U- i V-o6pasHoit dopMoit 1Ha MHOITIA BRIZBEIBAET HETONHYIO HEMTPATU3ALHIO,
YTO MPUBOAMT K IUIOXHUM XpOMaTorpaMMam.

3) IlaHHble BpeMsi ¥ TEMIIEPATYPy WCNONB30BAIY IIPH CPaBHMTENbHOM oleHKe [9]. OHM MOryT 6BITh 3aMEHEHBI
TPYTYMH MMOAXOASIMMH BpeMeHeM U TeMniepatypaMi. I1py HeoOXxoAMMOCTH nepeMeltlinBaHUE OCYIUECTBISIOT B TEYEHHUE
BCcero BpeMeHH. st HeKOTOpHIX MaTepHanoB MepeMELIMBAaHNE HE NOTpedyeTcs.
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Taodonxuua b.2 — PexomMeHIyeMEIE YCAOBUSA Ta30XpoMaTorpauyeCKoro oipeaciacHus
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I[TPUJITOXEHHE B
(cnipaBoyHoOe)

(DRKTOPH, BJIMAIONIME HA COACPKAHNE OCTATOYHLIX BEIIECTB B HIJIC/IMHA

B.1 IlapaMerpsl nponecca CrepHIM3aNNH

Ilapametpn! onpeaenensl B MCO 11135 mmm EN 550. OgxHako, Kacasick ofipelicicHUA CONEePXaHMs OCTaTOYHEBIX
BEUIECTB B M3JCAMAX, 0OpaboTaHHBIX DO, HEOOXOAUMO BBHIICHUTH, KaKhe MMEHHO MapaMeTrphl BIMSIOT HA YPOBEHDL
COJICpXKAHUA OCTAaTOYHBIX BewlecTB. IloHMMaHMe KMHETHKM Murpaumyd 250 NO3BOJSAET OXapaKTEepU30BaTrh LE/NOE
CeMEHCTBO OONHOTHUIIHBIX U3JCIIHMMA, AHATU3IUDYA «HAUXYILIWN» obpasell. BeigeneHue ceMeUCTBa OTHOTUITHBIX U3IC/ITHMA,
TO €CTh H3HENHUM, CXOMHBIX 10 pasMepy M MNPUMECHEHMIO, COCTaBY MaTepHayia, VIIaKCBKE, COACPXAHMUIO BOJHI,
NoABEPraBILUXCA BO3neHCTBHIO D0 H OKPpYXalolIUX YCJIOBHUH, MOXET UCKITIOYHTh HEOOXOANMOCTD IIPOBEACHUA aHAIU3a
W3IEeTUN KaxXIoro Buga. Huxe npuBeacHb! apaMeTphl, KOTOphIE BIUAIOT HAa CONEpXXaHUE OCTATOYHBIX BELIECTB U MOTYT
noTpeboBaTh NMPOBEACHUS aHAIM3a OJHOTO WIM 00Jice «HAMXYAILIHWX» IPEICTaBUTEIILHBIX 00pasloB.

B.l1.l Cocras MaTepHuana

Marepyanbl MOTyT pa3iInyaTbhCs B 3HAYMUTEIBHOM CTENEHU 110 CBOSH CHOCOBHOCTH abcopOupoBaTh, yASpXHMBaTh U
necopompopath J0. Korma Bo3aMoxHo npespaiieHne D0 B DXI, IoIBISETCA BEPOSTHOCTD, 4TO COCTAB OCTATOYHBLIX BEILIECTB
OyieT BecbMa paliMyeH MUl ABYX CXOMHbIX U3IEIVIA, M3TOTORIEHHBIX M3 PA3MMYHbIX MaTepruaioB. HanpuMmep, Marepuansi,
coIepXallMe MCTOYHUK CBOOOMHBIX XJIOPHI-HOHOB, HAIOT O0JbLIOH pa3dpoc B KOHLIEHTpaLMH oOpasyroierocsi BXT.

AHanorMyHo, 4ToObl YyOeOUTHCS B JOCTOBEPHOCTHM PE3YyJbTATOB aHAIM3a HLEJNOro M3JeJHs, B COCTAB KOTOPOTO
BXOIST Ba pa3jIMYHBIX MaTepHana, MOXeET IToTpeOOBaThCS NMpOBeACHHE aHAJIU3a IpelCcTaBUTEABHEIX 00pa3lioB 0O0HMX
MarepHasioB. CocTas M pa3Mep MccielyeMoro odpaslia UrpamT ocobeHHO BaXHYIO poJb, KOrla pacCMaTpHUBacTCA
MOJE/Ib, OTPAXKAIOIAS YCAOBUS MPUMEHSCHHSA U3ICNUNA B MEOMIMHCKOM IpaKTUKE.

Bl2 YnakoBka

Y11aKkoBOUHBIE MaTepUa/Ibl CWIBHO OTIHYAIOTCH IO ¢BOEH CMOCOOHOCTH NPpONyCcKaTh U YISpXHUBaTh Kak 30, Tak
1 JIpyrve BO3MOXHBIE OCTATOYHBIC BEIIECTBA, YTO MOXET B CBOIO OYCpPEab BIAMATH HA OCTATOUHOE coaepxKanHue DXI.
IonoaHUuTebHBIE HCTOYHHKHU pa3dpoca — IIOTHOCTh YIIAKOBKHK U IUIOTHOCTE 3arpy3KH IPy30BRIX KOHTESHHEPOB.

B.l3 Hunkn crtrepunuszanpuun B0

Ycnopus npoliecca obpaboTky M3nems S0 BIUAIOT HA COAepPXaHUE OCTATOYHLIX BEILECTB. OTH YCIIOBUS BKIIIOYAIOT
B ce0s1 KOHLICHTpALIMIO raza, BpeMst obpaboTku, TeMiieparypy, Bux oOpaboTKH (TO €CTh, UCIIONBL3YEeTCs: M yHcTass D0 Wi
cMech, coaepxaiasi D0), BIAKHOCTb (BKIKOYAs Ka4YeCTBO MCTOMHMKA BOMAbI), BO3OYLIHYIO TPOAYBKY, IUIOTHOCTh CaMMX
M3OEJIMA U TVIOTHOCTL MX 3arpy3KM NpH CTEpWIM3ALMM, a TAKXKE PAacloNoXEeHUE NapTUM U3ICINHI B CTepHIN3aTope.

B.14 lerazauug

OcrarouHoe cojiepXaHue DO B U3LeNHAX TAKXKE 3aBMCHUT OT TEMIIEPATYpH! Aerasalyuy, IVIOTHOCTH M paciiojio-
XeHHNsd ITapTUY U3OCNUU IIpY Acrazalivii, BO3AYILIHOro roToKa, Iyollaid MOBEPXHOCTH M3IeNnNii, KOTopble NOABECpra-
IOTCA JAerasallMy, ¥ BpeMecHHM Herazauuu. /Ui psaa MaTepHanoB U3BECTHO, YTO ITPpU YBEAWYCHUH TEMIEPaTypnl Ha
Kaxasie 10 °C cKoOpocTh Aerasaliid MOXeT YBEJIMYUTHCS TTOYTH BABOE (BpeMd Jera3allMM YMEHBLIIACTCS HAIOJIOBUHY).

IIpuMeyanu+4

1 BnaxHocTb, TeMilepaTypa M BO3OYHIHBIA ITOTOK MOFYT IIOBAUSTH Ha oOpaszoBanue DXI, 3aBucsiee ot
coaepxaHusi D0 B U3ACTNH I10CJIE VAAJICHUA U3 CTEPUIM3aTOopa.

2 AHAIUTUKH OOKHBI UMEeTh UHGOPMAIIMIO O CE30HHDBIX KOJeOaHHUIX B CKOPOCTH Jera3alluy, o 1adbopaTopHBIX
VCIOBHSAX XpaHeHHs obpa31ioB, KOTOphIe OTVIMYAIOTCS OT YCIOBHHM XpaHeHHUA Ha ckiane. Hlpu onpeneneHHBIX 00CTOA-
TeJILCTBAX, KOTODBIE JyYllle BCEro MOTYT OBITE OIPEACACHB! ONLITHBIM ITYTEM, MOXET 0Ka3aTbCsi HEOOXOIMMBIM OO
Havyala aHaJIM3a gepKaTth o0pasiiel IpM TeMiieparype, OJM3KoM K HaMEHBIUEH TeMIIepaType, TP KOTOPOM XPaHWINCE
HM30eausl BO BpEeMS Jlera3alyi.

B.15 Ortbop ob6bpasna

IIpH olicHKE pe3ynbTATOB aHaANU3a B CACAYIOIIMX Clyyadax CcOOMIOIaIoT OCTOPOXHOCTS:

- Koraa obpa3ubl M3OEIHMH ITOCTOAHHO OTOMpAaloTCs UIA aHajlW3a U3 CTEPWIH3YEeMOM MapTHH BCKOpe IOCe
OKOHYaHMSI Ipouecca CTepUIN3alyu;

- KoTda oOpasubl U3eJIUH UM BBITSKEK U3 HUX NEPEHOCATCS HA MECTO aHaIM3a, PACITOJIOXEHHOE YIAIEHHO OT
MECTa CTCPUIN3ALIUH.

B Taxnx ciay4dasix BO3HMKAET BO3MOXHOCTh MOARICHMSA OHIMOOK, CBA3AHHBIX C pacIIpoCTpaHeHUeEM pe3ybTaTOB
oTIpeesIcHUs] KOJINYeCcTBa OCTATOYHLIX BellecTB B oOpasiuax Ha Bclo naptuio. Ciaenyer 3KCIIEepHMMEHTAIbHO YCTAHOBUTL
CBSI3b MEXIY 3TUMM YCIIOBHUSIMM.

B.2 Kontpoib nepeMeBHBIX BEJIMIHH

[Tpy HaMMYMHK JOCTATOMHEIX SKCNEpHUMEHTANIBHBIX JaHHBIX 110 AUPPYIMOHHON KMHETHUKE OCTATOYHBIX BEILECTB
(TO ecTh II0 CKOPOCTH yIeTydMBaHUs raszoobpasHoil 30 U3 ynmakoBKM IJist pAlda KOHKPETHBIX W3ICIWH) M3[eaU MOTYT
ObLITH CrpYHIIMPOBAHLI VIS OLEHKM MX KayeCTBA HAa OCHOBAHWM CXOJCTBA MATEpHAIOB, IPOLIECCOB IIPOM3BOACTBA U
npuMeHeHua. Yrobnl Takas cucTeMa Kiaccudukauuy ObUla neiicTBeHHA, HEOOXOAMMO KOHTPOIUPOBATEL NI€pEMEHHDBIC
YCJIOBHSI, paCCMOTPEHHEIE Bhille. HeaocTaToyHoCTh KOHTPOJISA MOXET IPUBECTH K TOMY, YTO JaHHBIE aHaKl3a YPOBHEM
OCTATOYHBIX BEIECTB OKAXYTCA IIPUMEHMMDI JHUILUb K aHANTU3UPYyeMbIM 0Dpasiiam.
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ITPHJIOXKEHUE I
(cripaBoYHOE)

YcoBHs 3KCTPAKIHM I oOpenejieHds 0CTATOYHOro coaepxanmus 0

Ycnosusl 3KCTpakilMH VIS ONpeEdcjieHMsi ocTaroyHoro coicpxaHusa A0 uanoxeHnl B 4.4. PexoMmeHgyeMble
YCJIOBHUA 3KCTPAKIIMH, KOTOPbIE MOryT 00j1eryuTh 1ad0paTOpHBIC OIIEpallMy, NpeacTaBicHul B Tabmmue I'.1. Onpenene-
HUS TOHSITHIA MCYEPIBLIBAIOICH 3KCTPAKLMM M 3KCTPAKLIMK, MOACIHPYIOLIEH YCI0BUS IIPUMEHEHN, JaHH B 4.4.6.

OCHOBHBIM ITPUHLIMIIOM TP BHIOOpE NOIXOMALUETO METOAA IKCTPAKILIMH L1 onpeleieHus D0 ABIsgeTcd oleHKa
BO3ACHCTBYIOILNEHA Ha NMauMeHTa J03bl A1 TOro, Yyrodbl I0Ka3aTh COOTBETCTBHE 3TOH HO3bl TPCOOBAHUSIM HACTOALUCTO
cTaHAapTa, MPUMEHNA TaM, IIc¢ MOXHO, METOAbl, MOACIUDPYIOLIHE TIPUMEHEHHME U3aenud. i3aenua, oTHocsAlMecqd K
KaTeropuy LJIMTENBHOro KOHTAKTA, HO/IKHBI YIOBACTBOPIATL TPEOOBAHUAM K H3ICIAAM KPAaTKOBPEMEHHOIo KOHTAKTA,
a U3NENUs, OTHOCAIMECH K KATEropMu IOCTOAHHOIO KOHTAKTA, JOJIXHLI YIOBJICTBOPATH TpPeOOBAaHMAM K H3ACIUIM
IUIMTEJILHOTO M KPAaTKOBPEMEHHOI'0 KOHTAKTa, HEe3aBUCUMO OT TOrO, Kakou CcIiocod 3KCTpakKuMH McIlonb3yior. Ecnu
IMMOKa3aHO, YTO CONCPXKAHHE OCTATOUHLIX BELIECTB YAOBIECTBOPSIET TPEOOBAHHAM JUIA M3ACHNH, AaHAIH3UPYEMBIX METOA0M
MCYCPIIbIBAIOLLEH 3KCTPaKIIMH, HET HEOOXOAMMOCTH MPOBOIUTDL AAJIBHEMIIYIO OLICHKY M3CIMH METOAOM 3KCTpaKlMH,
MOICNUPYIOLIUEH YCIIOBHSI NTPHMEHEHUA.

Taonuua I'.l1 — [IpeanaracMbie yCAOBUSA SKCTPAKIIUH

Syl il P .

[TponomxuTeNbHOCTh KOHTaKTa ¢ M3aenreM (cM. 4.3)

i — ! —
[TocrossHHbl KoHTakT (CB. 30 cyT) JUtnTenbHel KoHTakT (0T 24 4 0o 30 cyr) | KpaTKOBpeMeHHbIH KoHTaKT (MeHee 24 4)
= e Ty mm S| S S g = = prr= e T = T
HUcyeprnbiBaioliass sKcTpaKLyisa DKCTpakKllyA, MOACIUPYIOIIAS YCIAOBUSA IIPUMEHEHHUS

L, L i
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IIPUJTOXEHHUE 1
(cripaBOYHOE)

Jlornueckoe o0ocHOBaNKe BBENCHHA NpeaebHbIX 3HAYCHMI

1.1 Obnacrs npaMenenns [paznen 1]

HacTrosiuee npunoxeHue conepxXUT NOICHEHHWS K BBENEHHUIO IIpeJIcAbHBIX 3Ha4€HHUII OCTaTOYHOro COAEpPXaHUs
S0 B M3ReNULX IIOCIE CTEPUIM3ALMH B 3aBUCHMOCTH OT IIPONOIXUTEABHOCTH KOHTaKTa. Clofa TakxXe BKIIIOYEHO
00OCHOBaHKE BBeNEHHS NpedcnbHLIX 3HadeHUH mia 20 u OBXI. ng Bl He 1pebyerca BBOOUTH MaKCHUMAaNbHOE
NOTIYCTUMOE IIpefe/JIbHOEC 3HAyeHME OCTAaTOMHOro colepxaHus B uzgeauwsx. Eciau ocratoyHoe cozepxanune 50
KOHTPOJIMPYETCS O YCTAHORJICHHEBIX 30€Ch Tpelc/bHBIX 3HAYEHUA, MAJIOBEPOSATHO, UTO B U3JIEJIMM OcTaHercs O1oo-
TM4eCcKY 3Ha4YuMoe xonudyectBo OI {221, {76], [101].

s psana U3Beanid, KOTOPhi€ B IIPOLECCE IPHMEHECHHA HE HOCTHUTAIOT 3TUX IPEACABHBIX 3HAUCHUH, MOXET ObITH
paspeuicHa Gonapluas, 6e3BpeaHas A MMauMeHTa, Jo3a. K TakmM U3Ie/IMsgIM OTHOCATCS 3KCTPAKOPIIOpalbHLIC YCTPO-
CTB4 U1 OYMCTKU KPOBHU, U151 KOTOPHIX MaKCHMaIbHAs cyTodHas fo3a 90 He JomKHa IpeBbIiaTth 20 Mr, MakcUManbHasi
MecsiyHag jgo3a B0 He aokHa npeBbiuarh 60 Mr, Ho MaxkcHMMaibHas Ji03a Ha MNMPOTSKEHHWHM BCeH XHM3HM MOXET
NMPEBBICHTD 2,9 T, OKCUIeHATOPL! KPOBHM M CEMapaTropbl KPOBH, IS KOTOPBLIX MakKCUMaJibHassi CyrodHasi [o3a M
MaxKcHMMaJibHasl MecsiyHas no3a He J0J/XHA rnpeBhiuaTth 60 Mr, a MakcuManbHas no3a 30 Ha npoTaXeHUH Bcelt XKU3HU
He ANoJDKHA Ipesbiuarh 2.5 1 (cM. 4.3).

1.2 HomycTumbie mpeaeabnbie 3uagyenns [4.3]

H.2.1 OnpeneneHyue npeldcJbHBX 3HAYEHUHM OCTAaTOUYHOTO coaepXaHnug DO

11.2.1.1 Ocroebt Memooa

IIpenenbHbIe 3HAYSHUS OCTATOYHOIO coaepXaHust D0 B MEIMIMHCKUX U3IECIHAX ObITMA YCTAHOBJIEHE! C MCIIOJb-
30BAHMEM METOIOB, IPEIIOXKCHHBIX AMEPUMKAHCKOM accolidauyed npouspoaurescil (papMaleBTHYCCKON JIPOAYKIIMU
[85]. BTK MeTOABI IPUMEHSIOT ISl ONIpeac/ICHU Tpeje/IbHbIX 3HAYEHUM OCTATOYHOrO COAepXaHus JIETYYHX OpraBH-
YeCKMX IpuMeEced B papMalIEBTHYECKUX MIperiaparax IoCTOsSstHHOro npuMeHeHHsa. Ocoboe BHMMaHHUE ObUIO YACIEHO
IaHHBIM [0 MAapEHTEPAILHBIM H OpAJIbHBIM JIEKAPCTBEHHLIM GopMaM, TaK KakK 3TH NaHHbBI¢e boJiee OIH3KH K BO3MOXHOMY
BO3AcHCTBHIO B0 Ha OpraHM3M MNpH NPUMEHEHMM MEAUIIMHCKUX M3IeIUHi, ueM JaHHbIC 110 HHIAISIIIMOHHEIM (OpMaM.
Mertonuka onpenesieHUsI 0cTaTOYHBIX XonudyectB DO Obu1a MoandupoBaHa TakKMM 00pa3oM, YToOLI ee MOXKHO ObLIO
MCIT01b30BaTh I OLICHKH ACHCTBHSA Hd OpraHHU3M IIpH KPAaTKOBPEMEHHOM KOHTAKTe (MeHee 24 4} U ITpH JUIATECIbHOM
KoHTakTe (oT 24 u go 30 cyr) [19]. JJavHBI noaxon TpeOyer, uToOBLI IIpM OIIpeleleHUM TIpeleJbHBEIX 3HayeHHH
OLCHHBAJIMCh BCE TMOJYUEHHBIE pe3y/ibTaThl. DTOT 110JX0[ 0a3UpoBaICA HAa KOHLICTIIIMH, B COOTBETCTBHMM C KOTOPOU IS
orpeneaeHus NpencabHbIX 3HAYECHHUN JODKHE! OBbITh TIONYYEHb! JaHHbIE: IUIA OIIpelacIcHHUS NpeacabHbIX 3HAYEHUN [IpH
KPaTKOBPEMEHHOM KOHTAKTE — DE3YAbTaThl U3YUCHHSE OCTPOIt TOKCUMHOCTH, IS OIIpeAeNeHHS ITpeAcAbHBIX 3HAYEHNH
NpU JJIUTEABHOM KOHTAaKTE — PE3yNbTaThl M3YUEHUS I10JOCTPOH TOKCHMYHOCTH M BIMSHMS Ha PENPOIYKTHUBHYIO
(GYHKIIAIO, a VI N3IEJMN NTOCTOSHHOIO KOHTAaKTa — pPe3y/IbTaThl U3YyUeHMUs] XPOHMYECKON TOKCHYHOCTH M JAHHBIX IIC
KaHLEpOTeHHOCTH. B cnydae, Koraa pesynerarsl MO OCTPOM TOKCHMYHOCTH HE IIO3BOJISUIM TIOJIYYUTh HEoOXOAMMYIO
WHQPOPMALIMIO 110 BO3JIEHCTBUIO NO3E] (KPOME CpeAHMX JICTANLHBIX J03) I 000CHOBAHUS OOBEKTUBHOCTH ITpEACHLHBIX
3HA4YECHW OCTATOYHAIX BELIECTB, NOJAYYEHHBIX HA OCHOBE NaHHbIX 110 OCTPOH TOKCUYHOCTH, HCITOb30BAIH PE3VIbTaThI
110 TOKCHYHOCTH, TIOJYYCHHBIC MPY U3YYCHMH IMOIOCTPONA TOKCHMHOCTH M BIMAHMSA Ha PENPOAYKTHBHYKO (DYHKIIMIO.

Iig onpenencHUA MNpeleNbHBIX 3HAYeHWH, BO3IECHCTBYIOIIMX Ha OpPraHM3M, HCNOJIb30BAIH KO3(DIPHUIMEHTHI
O6e30NacHOCTH, NpeacTarieHHbie B Tabnuue .1, KoTopeie MEHSIIMCDH B 3aBMUCHMOCTH OT NPOAOCJIXKHUTEIBHOCTH BO3NEH-
ctBUA. [JU1g ornpeaeneHns ropora 0€30MacHOCTA paccMaTPUBAKOT TaKKe 3KCTPaIloNsaLIO NMOJAy4eHHBIX Ha XMBOTHBIX
JJAHHBIX Ha YEJIOBEKa, KayecTBO HMCCHAEJNOBAHMS, B pe3ynabTaTre KOTOpOTrO ObINMM pacCcUMTaHbl FIpEfebHbIE 3HAYESHUS,
NPYUMEHEHHE 3TUX NPEACAbHBIX 3HAYCHHWM 1S JTM1L ¢ HU3KOM MAacCoM TeNla U MOJe/IMpOBaHre NPpUMEHEHHM HECKONbKHX
U3eTHH Ha OofHOM MHauBHUAyyMe. OTACNBHO KaXILIH M3 3TUX KO3(hPDHULMEHTOB HE 33J1aeTCsd KaKMMH-ITUOO0 omnpele-
JICHHBIMH T1apaMeTpaMu.

ITpuMeyaHHue— ITH KOOGPUUHMEHTEI YCTAHOBIEHB! L1 HACTOALUETO CTaHAApTA BO BPEMS €0 YTBEPXIE-
Hus. Texunueckuit komurer UCO/TK 194 npusHaer, 4TO KO BpEMEHM CAEOYIOLUErO IEpecMOTpa CTaHiaapra NpH
TIONYYMCHUM HOBBIX JAHHBIX 2TH KOIQQPHUIMEHTHI MOTI'YT OBITh U3MEHCHHI.

IpenenvHoe 3HaYeHUe L ¢ UCTIONB3OBAHUEM KO3 PUILIMEHTOB 0€30IMMaCHOCTH BBIYMCIISIOT 110 QopMyie

_D-BW
SM

L

rne 1o3a D, Mr-l{r‘“l;cy'r““l, MOXeET ObITh OOHOM U3 CACAVIOLIHX:

NOEL — He okazpiparoilast BO3JCHCTBUA;
LOEL -~ okasbiBaloniasi MUHUMANbHOE BO3ICHCTBHE;
NOAEL — nipy Kotopoil He HadmoldaeTcs BpedHOro BoO3neMCcTBUS,
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LOAEL — npu Kotopoit HabGmtonaeTcs MHHUMAJIbHOE BPEIHOE BO3ICICTBHE;

LDy, — cpenxas neranbHas;

LDL, — MuHMManbpHasa neranbHas;

TDL, — MMHMMaNIbHasi TOKCHYHAS;

BW — Macca Tena yenosexa, B KT,

SM — nopor 0e3onacHoOCTH, paBHBI K03bdHIIMEeHTY 0e30NnMacHOCTH, YMHOXEHHOMY Ha MOIUDHLMPYIOLIHUA
KO3()PHIIUECHT.

Tak Kak D0 reHoToKCHYHA W BHI3BIBA/IA OIYXOIH V XMBOTHBIX B HECKOJIBKMX HUCCJICIOBAHHAX, PSJIOM COTTIACH-
TE€JAbHLIX I'PYIIIT ¥ KOOPAUHMUPYIOIIUX OpraHU3alMii BO BCEM MMPE paccMaTpHUBAETCAd BOIPOC O KAHLEPOTCHHOCTH c¢
114 yenoBeka. [ ycraHoBNIeHUS TipeaebHbIX 3HaYeHHH 0CTaTOYHOTO coaepxaHud 30 NpH NOCTOSIHHOM BO31EHCTBHH
HCTIONbL30BAIN CTATUCTUYECKYIO KOJIMYECTBCHHYIO OLICHKY JIAHHbLIX ¢ TOYKH 3pCHMS pHCKA BO3HUKHOBEHMSA paka. Tak
KaK OlIEHKa pMCKa BO3ZHHKHOBEHHS paka noa Bo3acHcTBHeM B0 Obuia BHIIIOTHEHA MHOTMMH TpylIiaMH, JaHHBIC
pacyeToB UCIOMAB30BAIU U1 BHIUUCIICHHS NPEACIbHOI0 3HAYEHHUS OCTaTOYHOTIO colepXaHud 30, KoTopoe npelcras-
JisieT coOOM arpaBUpPOBAHHYIO CYTOUHYIO 03y DO Ha MPOTSLKEHHWM BCEH XM3HW, CBA3AHHYIO C NPEBHILICHMEM PHCKa
BO3HUKHOBeHMA paka | Ha 10000 obcnenyeMbIX, Kak npeioXeHo AccollManuMed Npou3BoaAuTeneH papMalieBTUUECKUX
npenapartoB, Wi DO Kak nerydeil opraHWdyecKo npuMecHu B (hapMalieBTUYECKUX IIpernaparaxX NocTOSHHOIO UCIIOJb-
soBaHuMs1 [86]. YposeHb pucka 104 aBnserca cpeJHUM YPOBHEM CPEAM PEKOMEHIYEMEIX MIIH MCIIONb3YEMBIX pasiny-
HbIMH KOOPAWHUPYIOIIMMHU opraHn3aumsaMi. OH yYUThIBaeT pUCK IIPYA UCITOIBb30BAHUH CTEPUIbHBIX XH3HCHHO BAXHEIX
n3nenuit. B caMom xene, obiecTBO OOBIYHO CUMTAET ACIYCTUMBIM HEKOTOpPOE YBEINMUYEHHEC PUCKA, KOTIA peub UaeT o6
WN3HENHAX, TIPUMEHEHME KOTOPBIX NMPUHOCHT HOJNBL3Y I 3N0poBbi. be3 cTepwIbHBIX U3JCINUN CTAaHET HEBO3MOXHBIM
MCITOJIb30BaHUE ITPOLEAYD M 000pYIOBAHMS, CHACAIOLIMX XM3Hb, U BO3PACTET PUCK, CBIZAaHHBIN ¢ BHYTPUOOIbHUYHBIMHU
UHOEKLIUAMUY.

Taoawuuwa .1 — llepedeHb Ko3dpdULHEHTOB 0€30I1T1aCHOCTH, MCIIONBL3YEMBIX IJI OIpEAeJIEHUsT TpelelbHbIX
3HadyeHUH g D0

HpenenbHoe 3HaYCHUE T 1)
OCTATOUHEX KOMMYECTR Bun uccnenosanus Jo3a KosdduimeHT 6e3onacHOCTH
[TocToaHHoe BozneicTBe |XpoHnyeckad TokcMyHoCTh| NOEL ynmn NOAEL 10
JICHEHNE/BO3ACHCTBUE | l r o )
(60ﬂee 12/Mec) LOEL vnu LOAEL >10
 KapiimHoreHe3 NOEL wimm NOAEL 100
LOEL mmu LOAEL >100
i — — _11 — .|_........_ M
InutenpbHoe Bosnelicteue |[lomoctpasgs  toxkcmyHocTh| NOEL mam NOAEL 100
JICYEHUE/BO3AEUCTBUE IO, ] - B
g Mec) / |LOEL viin LOAEL B =100
Tokcnueckoe Boslectsue| NOEL nin NOAEL 1 100
Ha PENpPONAYKTUBHYIO (QyHK- .
vIo/xpoHnyeckas Toxcyy- | FOEL wm LOAEL 2100
HOCTbD
_ . — ] . —
KpaTkoBpeMeHHOE OcTpasi TOKCUYHOCTD LDs, xvBOTHBIE >100
BO3/IECTBHE ' ﬁ T '
LDL, YyeJ10BeK nin{ 210 win 2100
| KMBOTHbIC |
TDL, yeJIoBeK WUV >1 vnu >10
XHUBOTHEIC
) KoadpduumenT 6€30MMacCHOCTH, UCNOJIb3YEMbBIA B ACHCTBUTEILHOCTH, MOXET OBITH MOAU(MHULIMPOBAH HA OCHOBE
OLCHUBAacMBIX JaHHBIX W 1podecCHMOHAIBHOM KOMIIETEHTHOCTH. B KaxjaoM ciaydyae JOIOJHHUTEIbHBIM
MOJIMPUUMPYIOHINHT KO3DDHUITHEHT MOXET BapbupoBaThLCs oT 1 o 10. lericTBuTEAbHBIN HOopoT 6€3011aCHOCTH ABJISIETCA

| Ipou3BeaeHueM KoadduimenTa 6e3onacHocTH ¥ MoaHudULHpYioLIero KoabduimenTa.

[IpeaensHbie 3HaYEHUS coacpxaHus D0 B M3AcIHAX ObIIM YCTAHORJISHBI HA OCHOBE PACCMOTPEHHUA pAla JaHHBIX
1 HecKoJbKMX 0030poB [16], [21], [26], [29] u [86]. IlockonbKy BO3MOXHOE BO3AEHCTBHE MEIHULUMHCKHUX H3NCAUH,
CTEPWIHN30BaHHBIX D0, OLleHUBAECTCA IIPH OHOJIOTHYECKUX UCCIICTOBAHMSIX, JaHHbIC IO OCTPOH TOKCHYHOCTH, A€ CTBUIO
Ha OopraHbl-MHUILIEHH, 10 KapIIMHOIreHEe3y Y XUBOTHBIX M 10 TOJEPaHTHOCTH Yy YejloBeKa cUUTAIOT Haubonee nmomxons-
WIWUMH IS oTIpefiesieHUs TpeacibHbIX 3HAYCHMI ocTaTOYHOro coaepxaHusa D0 B U3HeIUU B LIENAX NPEAOTBpaLICHMS
BO3MOXHbBIX BpeTHLIX 3ddeKToB oT Bo3aciicTBUA DO. JIoNOIHUTENBHO IIPH OLIEHKE MMOTEHUMANBHON TOKCHYHOCTH DO,
Kak obcyxnaercsd HXKe, cieayer obparuTs BHUMaHMe HAa MOICUPOBAHNE YCJIOBUY NTPpUMEHEHMS HECKOJIBKUX U3JIEIIUH
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OAHOBPEMEHHO M NPUMEHEHHE M3AEJNUNA NPH JiedyeHHH HoBopoxueHHbix ([26], TOCT P UCO 10993.1, noapasgen
6.1 6)5).

11.2.1.2 QObuwee paccmompenue

JaHHbIE 10 OCTPON TOKCHYHOCTH M PE3yJIbTaThl, IIOJYYCHHBIE TP MHOrOKpPaTHOM BBEICHUHM 03 NOKA3LIBAIOT,
YTo Cpaly XKe 1ocie BBeaecHns D0 nerko BKAwYaercs B oOIMi oOMeH B opraHvaMe. AHalM3 JAHHEIX 110 CpeaHVM
neranbHeIM n03aM (LDsy) m nosam, He okasmBalouum gevictBus (NOEL), Takxke ro3BossieT caeaaTh BBIBOA, YTO
nericresue 30 B OIpeAcIeHHbIe MHTEPBAIbLI BDEMEHH, T. €. JIPH OrPaHU4YEHHOM BO3JEMCTBUH U T. 1., COITOCTaBHMO IIPH
OpAJIBHOM, TIapEHTEPAILHOM W JaXe HHIANAILIMOHHOM cltocobax BBeaeHUsA. Korna yBeamynBaeTcsi NpOAO/IXKMTEIBHOCTD
BpEMEHM BO3JIEHCTBHSA, HeONArONpUATHLIE SBACHUA HaOMIONAIOT IPUM MEHBIUMX No3ax. OaHakKo cneuuduyeckoe
ACHCTBHE HA OpTaHbl-MHULICHHA MOXET pasjindarscs. llpenenbHble JonycTUMBIC CYTOUHEBIE J03b1, KOTOPLIE 00CYXaa10TCA
B IMOCJICAVIOUIMX pa3feliax, oTpaXaroT 3TH obline HaOII0OeHH.

11.2.1.2.1 llpenenbHoe 3HaYeHHWE NpHU ITOCTOSIHHOM BO3JICHCTBUU

[IpenensHoe 3HaYeHWe NpU BO3ACHCTBUY OT 30 CyT M Ha NPOTOKEHUHM Bcel XXWU3HU cocTasnser 0,1 mr/cyr, oHo
He JOJKHO TpeBblUaTh 20 MI U1 OTAEIBHO B3ATBIX CYyTOK, HIKM 60 Mr B Mecsil, 1nbo 2500 Mr Ha npoTsSKeHUH Bcel
XM3HU. BTH NpelieibHbIe 3HaYSHHMS ITOJIY4YEHBI Ha OCHOBE JaHHBIX MO XPOHHYECKOH TOKCHYHOCTU M KaHLEPOI'€HHOCTH,
KOTOPbIC NIPHUBOAATCA MHOIMMH HcchaeaoBaTensaMu [24], [99], [621, [63], [80]. Bce uccnenosanms, KpoMe OIMMCaHHOIO
HyHkenpoeproM [24], NMpoBOOWINCE ¢ HCIONB30BAaHMEM HHrafssuMoHHoro BBelcHHUA. IlpHemiieMbiX JaHHBIX IIpH
NAapeHTECPAILBHOM BBEICHHH HE HaMIcHO.

B uccaepoBanuu HAyHkenndbepra M3ydaemMylo npoOy BBOAHUIM XMBOTHBIM OpPaJIbHO C NOMOIUBIO OJHOPA30BbIX
HINPULIOB, CHaDXEeHHBIX TpYOKaMHU IUISE BBEACHMA ITPOOLI B XeJAYAOK, TO €CTh UCIIONAb30BANY XeNyIOo4YHbIe 30HIbI. J103bI
yBeIMUMBANUCh, HauuHaga c¢ 2,1 Mrkr—lcyr—!. B uccrnemoBaHuu BpedHOE BO3AEHCTBUME Ha OpraHbI-MHIIEHW B

XpPOHUYECKOM 3KCIIEPUMEHTE BbIPAXKaIOCh B CHHKCHHUY QYHKIIMM CIIEPMBI, aTPOMHUH CKENETHRIX MBIIUL ¥ [IPEIPaKOBEIX
ITOBpEXAEHHAX XEAyaKa, Mpu4eM ObU1o HallieHO HECKOJILKO BHAOB PaKOBbIX TIOBPEXACHHI, BKJIIOYAIOLINX MOHOHVK -
JeapHVYIO KJIETOYHYIO JeHKeMUIO, TIEPBUYHBIC OITYXOJIH MO3ra, 1IepUTOHEaIbHbIe ME30TEIHOMEI, NOAKOXHbBIE GDUOPOMBL,
aZleHOMbI/KapLIMHOMBI JIETKMX, XeJe3UCTO-NanWwUIApHbIe UMCTOACHOMDBI ['apaepunaHa, auM@oMBl, aIecHOKAPIIMHOMBI
MOJIOYHOM XeJe3bl U MaTKHW, a TakKKe TUIOCKOKJIETOYHbIe KapLUHMHOMBI nUiueBoaa. Ilpu opanbHOM BBeleHMM OBLTU
ODHapYXeHbl TOJILKO Ornyxosy Xenyaka. [Ipy uHransiiMoHHOM BBeNEHWM HaWACHBI APYrvue M3MEHEHHS. DTHU JaHHbIE
OLICHUBAJIM, MCTIONb3Ys KaK Ko3(pPUUUEeHT 6€30MacHOCTH, TaK ¥ CTAaTUCTUUYECCKYIO KOJIMYECTBEHHYIO METOIMKY OLICHKM
pucka. HecMoTps Ha oneHKy D0 Kak reHOTOKCHYHOro KaHlleporeHa, OCHOBAHHYIO Ha €€ BO3MOXHOM MyTareHHOM
IeficTBUM UM BOSHUKHOBEHHMM Y XUBOTHBIX HEKOTOPBIX BUIAOB OIYyXOJIeH, IPHACYILHX U YeJIOBEKY, HEAOCTATOK JaHHbIX
1o OMOJIOTUYECKOMY BoO3feMcTBUI0O DO Ha XUBOTHBIX M 4YEJOBEKa, a TAKXKE OTCYTCTBUE SICHOM 3IrMIAECMUOJNIOTUM,
CBa3bIBaoLIeH Bo3dckcrBHe B0 M BO3HMKHOBEHME paKa y 4yeJloBeka, INpensaTCTBYET TOMY, YTOOBI CUMTATh, UTO
CTaTUCTHYECKas KOMWIECTBEHHAsA METOANKA OLIEHKHY PHUCKa ABASETCS] €IMHCTBEHHBIM CPENCTBOM ISl pacyeTa Npeieib-
HbIX 3HAYCHWM IIpM NOCTOSHHOM Bo3ZeHcTBUM PO. llosToMy mns onpenencHUs IMporHo3UPyeMBIX ITpeAeabHBIX
3HAYeHUH NPH NMOCTOSSHHOM BO3AcHCTBUU MNPHUMEHSIOT KaK MOAXON, OCHOBaHHAIM Ha HUCIIONb30BaHUU Ko3dduieHTa
Oe3omnacHOCTH, TaK M KOJIWUYECTBEHHYIO OLICHKY puckKa. (CpaBHECHME pE3y/IbTaTOB, IOJYYEHHBIX OBYMS CIIOcCO0aMH,
IOCIYXHIIO OCHOBOM VISt OTIpEIC/AGHUA TIpedeyibHBIX 3HAUYEHUH TIPU IMOCTOSSHHOM Bo3aciicteuu [86], [19)).
PesynbTUpyIOlliMe AaHHBIE, KOTOpbIEe IBWIMCL OCHOBOM JUIS pacyeTa NpPOrHo3MpyeMbiX NpenebHbIX 3HAYeHHUH
IIpM NMMOCTOAHHOM BO3ICMCTBHH ¢ MCIONb30BaHUEM KOo3QPHULIMEHTOB 6e30ITaCHOCTH, npeacranicHbl B Tabnyie 1.2.

Tadonuua .2 — PesynsTupyioiive JaHHbIe, UCNIOJABL30BAHHBIC I ONpelAceHUs NpelebHBIX 3HaUeHMil nng D0
IIpH TIOCTOAHHOM BO3ACHCTBUH

Io3a LOEL opansHo Jdo3za LOEL uHransuuoHHo
Tvn naHHBIX — —
MT KT~} c,yr'“'I
XPOHHUYECKAsA TOKCUMYHOCTD 2. l -~ 3HAYEHHUE, PACCYUTAHHOE, 9,21
VicXons M3 BBCICHMS 7,5 Mr/Kr [63]
IBAXIbI B HEAECIIO 2)
KaHleporeHHOCTh 124] 2,1
[99]

1) PaccumTano Mcxons W3 3HaueHus mo3ml LOEL 50 MI/KT' 10 OLCHKEC (PYHKIIMM CHEpMbl Yy 0O0e3bsH BHIA|
Cynomolgus B McclieioBaHHHM NMPOAOIXKUTE/ILHOCTIO ABa rojga. S0 BB(),IIHJIH o 7 4 B CYTKM B TEYEHHE S CYT B HCACTIO.
[Ipenmnonarajochb, 4TO HOpMa BEHTHWISILIUM M Macca Teja COCTaRIsuIM 1,2 M /cyT U 2,7 Kr, COOTBETCTBEHHO.

2) PaccyrtaHo McXoas U3 3HayeHus no3n LOEL 10 MI'/KT 1IpM M3Y4YE€HUHM KaplLIMHOIreHe3a Ha KphIcaxX U BBEIeHHU
B0 B TeueHHe 6 4 B CYTKH Ha INPOTKEHUHU 5 cyT B Heleso. [Ipeanonaranoch, Yyro HOpMa BEHTWISIIMKM COCTaBJAAA
290 n/cyr, a Macca Ttena — 0,5 K.

L

AHaJIM3 3TUX JaHHBIX TOKa3biBacT, 4YTo a03bi LDLy mwig D0 npu nocrossHHOM Bo3neicTBUH, TO ecTh OT 30 cyT
M Ha TIPOTSCKEHMWM BCeM XXKW3HU CPaBHMUMbI M He 3aBHUCAT OT crioco0a BBENEHHUSs, HECMOTPS Ha OTCYTCTBHME JOCTOBEPHBIX
NaHHBIX, KOTOPLIE MTI03BOJIWIY OBl OLIEHHWTh BJIMSIHUE IIpHU TIAPEHTEPANBHOM BBENECHUM.
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Korga B xauecrBe OTBETHOW peakliMM TKAHW PACCMaTPMBACTCH BO3HMKHORBEHWE paka, JO3Y, OKAa3bIBAIOUIVIO
MHHUMabHOE Bo3aercTBue LOEL, BoIpaXeHHY10 B MWUIHMIpaMMax Ha KWIOTPpaMM B CYTKM, PaCCYUTAHHYIO UCXOAS U3
036t 2,1 MI/KT IIpH OpaJibHOM BBEACHWH KpLICAM B TEYEHHE TPeEX JIET, MCIOb3YIOT B Ka4yeCTBe OCHOBHI I pacuyera
IPOTHO3KMPYEMOrO NPEACAbHOTO 3HAYCHWs ISl TIOCTOSHHOrO BO3ACHCTBMA L, ¢ mpuMeHeHWeM KoddduimenTa
0e30I1acCHOCTHM. Lp’ MI/CYT, pACCUHUTBHIBAIOT 110 (popMyiie

D.-BW 21.70
Ly =5 ="1000 = 21>

rnc D — nosa, okaspiBaiollad MHUHHUMAJbHOE BO3AEHCTBUE IIPH H3YUEHHMM XPOHMYECKOM TOKCHYHOCTH WIH
KaHlueporedesa, Mr-kr—-cyr—1;

BW — mMmacca tena Bapocioro yejgoseka, 70 xr;

SM — nopor 6e3onacHocTH, pasHelid 1000, 11 3KcTparnoasuny JaHHBIX 110 J(03€, OKa3bIBalOHIcH MHHUMAIbHOE
BO3ACHCTBUE Ha 4Ye/J0BEeKA NpU OMOJIOTMYECKMX HccaeNoBaHMWX paka. [lopor Oe3onacHoOCTH YUMTBHIBAET BO3MOXHOCTD
MEXBHIOBBIX pa3IUYMiA, U3MEHYNBOCTh, MPUCYLIVIO YEIOBeYEeCKOW NONVIAUMH, IMPUPOAY, 00NaCTh NOKAIM3AUUU U
MacluTabnl HAOMIOZAEMBIX M3MEHEHUM, OTCYTCTBHE NApEHTEpPANbHLIX HAHHBIX, OTCYTCTBHE YCTAHOBJIEHHOIO YpPOBHA,
NpU KOTOPOM 3P(dEKTa B COOTBETCTBYIOLLIEM HMCCIIEJOBAHMH HE HaOJI0HaeTca, Y Moab3y, KOTOPYIO JaeT NpUMeHeHHUeE
CTCPWIBHBIX U3NCIHH.

KonuyecTBeHHas OLleHKa pucKa ObUla B3sTa U3 ONyO0JAMKOBAHHLIX AaHHbIX. Kak ykasbiBaer DHBUpOH {26],
OlIEHKH pHICKa BOZHMKHOBEHUS paka 11 D0 ObUTH pacCUMTaHbl MHOTOYHCACHHBIMU IPyHITIaMy Hccaegopareneil. UTolBwl
NOJIYYMTb OLEHKM €AMHMIbl PHCKA BOZHMKHOBEHMS paka, 3TW rpynnbi, Bxiatovawinue FDA, Californta DHS, OSHA
U USEPA, npuMeHsUIM TUHEApU3MPOBAHHBIE MHOIOCTYITEHYATbIE MOJIEJIN WIM JIMHEUHO-TIPOTIOPLIMOHAILHBIE METOH]
[aitnopa-—Konemnsd, ucrnonb3yss onyOIUKOBaHHbIE JaHHBIC 110 JICHMKEMHM, OITYXOJNSAM MO3ra, OIYXOJAM Xeayaka |
ME30TEeJIMOME, TOJYYEeHHbIE MPU UCCIeIOBAHUU Ha XMBOTHBIX. DTH OLICHKHM ¢AWHMlbB! pHCKa BO3HUKHOBEHHUSA paKa
BapbupyioT Mexay 0,016 u 0,35 Mr—l.xr-cyr. YcepenHss 3TM 3HayeHHUs, NOJYYUM arpaBUpOBAHHBIE CYTOYHBIE IO3bI Ha

NIPOTSKEHMH XKNU3HHU B3pOCIOro yenoreka Maccot 70 Kr B ciiydyae, Koraa pyucK BO3ZHHKHOBEHMS paka mnpeBblllaer 1 Ha
10000, B nnanazoHe 0,02—0,44 mr/cyr co cpemuumM 3HayeHueM 0,12 mr/cyr. Pacuer cpemHeit no3mt AD, Mr/cyT, ¢
MCIIO/IL30BAHMEM €IMHMLIBI PUCKA BOSHUKHOBEHMS paka 0,016 mr—l.kr-cyT npoBoaaT o dopmyie

:f_’_uczc-gW 0,0001 - 70 0 44
UCR 0,016 77

rne Puck — mpeBbIlICHHE PUCKa BO3HUKHOBEHUA paka 1/10000;
BW — Macca Telta B3pochioro yejgoneka 70 xr;
UCR — eqMHMLA PUCKA BOZHUKHOBEHMS paka, MI— l.kr-cyT.

Ha ocHoBe olleHKM IpOorHo3MpyeMoro npeaesbHoro sHayeHua 0,15 Mr/cyr ¥ cpenHell arpaBUpOBaHHOM J103bI
0,12 Mr/cyr, BbI3bIBaIOLICH NIpeBHIILICHUE pHcKa BO3ZHUKHOBECHMs paka I Ha 10000, 6pu10 ycTaHOBIEHO, YTO O03a
0,1 Mr/cyr Oyner JocTtaTouHON AMA NpedOoTBpaLICHHs BpeaHOro BosjacHcTBHA DO, BOZHHKAIOUIErO NpH MOCTOSHHOM
IIpUMeHeHUMM u3aenui. [lpeneapHoe 3HaYeHUE MPH MNOCTOAHHOM BO3JICHMCTBHH YYMUTBLIBAECT BO3MOXHOE HCHCTBUC B
TEUCHME OYCHb LIMPOKOro nepuoaa speMeHH oT 30 go 25000 cyr npu nponoiKMTelbHOCTH XHM3HU B 70 ner. Takum
o0pa3oM, B HaUXyIIIEM clydae rnOJIMHHBIA PUCK BO3HMKHOBCHUS paKa IpH BO3AeCcTBUN B0 Ha ypOBHE, 33JaBacMOM
3TUM NpelesibHbIM 3HaueéHUEM, BO MHOIMX ciaydasx MoXeT OBITh HaMHoro Menbuie yem I Ha 10000, tak xak 3To
[pedeJabHOC 3HAUCHHME Hpeanosaract exXelHeBHoe BoslectBue DO B TedyeHue 70 ner. HMsyuyeHue npuUMeHEHUS
MEIMILIMHCKUX U3IENTHMN, CTepWIN30BaHHBIX D0, NMO3BOAUIIO CAEAATh BRIBOA, YTO peaibHasA BEpOSTHOCTH BO3HUKHOBE-
HUA paka MpH Bo3acHCcTBMH DO M3 U30eni HU3KA (OKOJI0 CeMM CiaydaeB Ha MWIUIHOH) [26].

1.2.1.2.2 TlpenennHoe 3HaAYCHUE NPH UIMTEIBHOM BO3JECHCTBUU

IIpenenbHOE 3HAYEHME UIsE BO3ACHCTBUS IMTCIBHOCTHIO OT 24 4 10 30 CYT COCTABNACT 2 MT/CYT U HE MpeBbIIIAcT
20 Mr B 1100BI€ OTHACNBHO B3AThIC CYTKM WM 60 Mr B Mecdu. B ocHoBe 3Toro npeaeibHOro 3Ha4eHus JICXKAT JaHHEIC
110 NOAOCTPON TOKCUUYHOCTH U BIUAHUIO Ha PENMPONVKTUBHVIO MVHKIIHMIO (TEPATOreHHOCTh, XapakTepUCTUKA pernpo-
OYKTUBHOCTH, GETOTOKCUYHOCTDb M T. 1.), ITI0JYYEHHbIE HA HECKOJbKHX OMONoryuecK1X BUlax. 3TH JaHHbie NPUBOASITCS
MHOTMMH HcciaegoBatensaMu [38], [109], [11}, [78], [98], [80}], [41], [45], [54], [33], [96], [97].

B xohe ucciaeaoBaHMii pa3zHOM NPOAOIDKMTEIBHOCTH BIUIOTH A0 226 CYT NpH OpabHOM, NAPEHTCPANbLHOM H
MHTUJISLUMOHHOM BBEJICHHH IPOABWIMCE MHOrooOpasHble BpelHEBIE ITOCIEACTBUA OT BosneHcrBua B0, B TOM 4MCHIE
PBOTA, TPEMOPDI, pasApaXeHUE ABIXATC/NIBHBIX ITYTEH, ITOBPEXKIACHHUE JIEFKMX, NOYeK, HAATIOYECYHHKOB, TUMYCA, NIEYCHH
N XKEIYIOYHO-KMINEYHOIO TPaKTa, CHUKCHMNE MacChl Tejda M 3aMelUIeHWe pocTa, yXyauleHdue (PYHKIMIA HEpBHOM
CUCTEMbI, rNapainyd M arpodusd MbILL (3alHUX KOHeYHOCcTel) B aHeMus. Jo3b! BapbupoBaiych oT 1 po 100 Mr/kr u
oosnee. U3yueHre BIMAHUA Ha peNpOAYKTUBHYIO QPYHKIMIO BKITIOYAIO B ¢cOs1 BO3NECHCTBHE Ha JKMBOTHEIX B TeYeHME 12
HEACb J0 OIUIONOTBOPEHH S, BO3UEHCTBUE B IIEpHUO, BCETO MM YaCTH BpCMeHHU BepeMeHHOCTH M BO3ACHACTBHE B TCYEHUE
21 cyT nocne ponos. lo3sl BappMpoBaIUCh oT 5 go 150 Mr/Kr wan 6onee. B 3tux nccnenopanusix DO okaspiBaia
TOKCHYECKOE AESHCTBHE HA MATEPMHCKMH OpraHu3M, 3MOpHOTOKCHYECKOE M (DETOTOKCHYECKOE AEHCTBHE, 3aMeisia
3SMOpPHOHANBHOE PA3BUTHE U BbIZBIBAJIA IIOPOKH PA3BUTHA HICHHO-TPYIHOrO OTAEIAa CKeleTa. DTOT NOoCAeTHUNA 3G deKT
HabJsroaancs ToJbKO B IMTIOTOMCTBE MbILLIEH, KOTOPHIM BBOAWIH D0 BHYTPHBEHHO B J03¢ 150 Mr/KT, 4TO coCTaBiIsAeT ABE
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TpeTh oT LDsy D0, pashoit 260 Mr/kr, 114 camox Meliueit. Pesaynbrupyloiiive JaHHble, Ha OCHOBE KOTOPhIX IPOBOAWIH
pacyeT rNpeacibHbIX 3HAUCHUH NP WINTEIbHOM BO3ASHCTBUY, NpeacTaBaeHsl B Tabauue 11.3.

Tadnnna 3 — PesyrpTHpyromme JaHHbIE, MCNOJB30BAHHEIC JUIA OTIPEACIICHUS NpeacbHBIX 3HaueHU B0 npu
IUTATEIBHOM BO3IECHCTBUU

. = g = -~ _

| Nlo3za NOEL, opamHo Hao3a NOEL, napeHteparsHo | Hosza NOEL, unaransumonHo
Tun uccnexoBaHus -~ - —

[TomocTpas TOKCUUHOCTD 30 [38] 25 [78] 51) (98]

Tokcuyeckoe AeHcTBME Ha Hert maHHBIX 9 145] 13%) 196]
PEIPOAYKTHBHYIO PYHKLIHIO |

— ey e

1} Paccuprano nexonsa U3 BeauMYMHBL go3bl NOEL 10 Mr/kr nipy 10—11-HenenbHOM HU3YUYEHHUM MPH BBEACHHUH
MbiliaM D0 1o 6 4 B cyTKM B TedeHHeE 5 cyT B Hepento. [Ipeamnonaraercs, 4yto HopMa BEeHTWISILIMK — 43 n/cyT, a Macca
Tena — 30 r.

%) PaccuMTaHO MCXOIS M3 BEMMUMHBI 10361 NOEL 33 MI'/KT TIpH TEPATOJOTHYECKOM HN3YYEHNH OEPEMEHHBIX KPBIC,
KOTopbiM BBoawiachk D0 1o 6 4 B cyTKM BO BpeMs OepeMeHHocTH. IlponoskurenbHOCTE BBeAeHMA OT 6 mo 15 cyr.
[Ipennonaraercsa, yro HopMa BeHTWISUHHU — 290 in/cyt, a Macca Tena — 0,35 Kr.

AHAJIM3 JaHHBIX, TONYYEHHBIX NIPH OPAlILHOM M NNApEHTEPAIbHOM BBEAEHMSX, TIO3BOJISIET IIPUMTU K BBIBOAY, UTO
He OKasbIBalolye AeHcTBHA 4o3b B0 Ui NepUOAOB IIMTEAbHOIO BO3AeNCcTBUA, TO ecTh oT | gm0 30 cyT, CpaBHHMBI,
HE3aBUCHMO OT TOTrO, ABJSIETCd JIM 3TO IESHCTBHMEM Ha crielUMdUUYECKMi OpraH-MHIIECHb MJIM Ha pPENpOAYKTHBHYIO
GYHKLKIK, B He 3aBHCAT OT crioco0a BBedeHUA. JlaHHBIe, MoayyeHHbIe TIPY MHTANSLMOHHOM BBeACHHWH, TIPUBOMAT K
aHAJIOTMYHOMY De3yabTaTy, XOTs paccynTaHHoe 3HadyeHue o3l NOEL okxasmiBaercss MeHbilieH, yeM go3a NOEL,
NMojiydeHHass W3 JaHHBIX IIPH OpajlbHOM M TNapeHTepanbHOM BBeleHHMU. Jloza NOEL, nonyyeHHas npu M3ydyeHUM
MOJOCTPOH TOKCHUYHOCTU IPH MHTUISLIMOHHOM BBEIACHWH, OKa3bIBaeTcsl HHU3KOM, YTO OOYCJIOBNIEHO YaCTHYHO TEMH
KOHIIEHTPAlLlUAMH, KOTOpbIE UCIIONb30OBAIMCh B UcciegoBaHuu. [Ipu cienyronieil 6osblleii 1o 3Ha4EHKIO KOHIIEHTpA-
MK 50 Mr/Kr, KaKk cooblliany HUCCIeAoBaTeIM, BpelHoe HEMCTBHE IPOSBISIOCH TONBKO B CHIDKEHUM JIOKOMOTOPHOM
DYHKUHMU, CropOIeHHOH 1103¢ ITpH X0Ab0e N CHMDKeHMH Macchl syeK. [1ocKkonbKy naHHblie, MTONYYEHHBIE IIPY OPAILHOM
M [TapeHTepaIbHOM BBEIEHUHM, OKa3a/IKCh Hauboliee IIPMMEHHMBIMH K MEJIHIIMHCKHUM H3AEIUAM, 32 OCHOBY IIPH pacyeTe
npeAesibHBIX 3HAaYeHWH TpH JUIMTEIBHOM BO3ACHCTBMM Oblla B3ATa HauMeHbinasg gao3a NOEL npu napeHTepaisbHOM
BBEAEHUH, KOTOpasd COCTaBIsia 9 MIr/Kr rpH BHYTPHMBEHHOM TEpaTOJIOTMYECKOM HMCCJeNOBaHWH, IMPOBEICHHOM Ha
Kponukax. Pacuer L, Mr/cyr, npoBoaWiN No GopMyJie

_D.BW_9-58_
SM 250

L 2,

rme D — 1o3a, He OKa3bIBAIOLIAS ACHCTBUSA, TIPH M3YYEHUHU MOJOCTPOM TOKCMYHOCTU WIM BIMSIHHSA Ha PENpo-
IYKTHBHYIO (DYHKLIMIO TpH NapeHTepaIbHOM BBeaeHHU, Mr-kr—l.cyr—1;

BW — Macca Tena XKeHILMHBL 38 KT, Tak KakK BbIOpaHHbIC JaHHBIE SIRISJIMCE PE3YAbTATOM TEPATOJOIHYECKOro
HU3Y4YeHUsA OCpPEMEHHBIX XXMBOTHDIX;

SM — nopor Oe3onacHocTH, paBHbIi 250 (koaddpuuneHT O0c3onacHocTi, paBHbIi 100, yYMHOXEHHBLIA Ha MOIM-
dULMpyolIMk KOPPHUIMECHT, paBHbIM 2,5), 1A 3KCTPAnoAidLUMy JaHHBIX 110 J03€, He 0Ka3blBalOLIEH BO3JEHCTBMI,
ITOJIVHEHHBIX Ha XXMBOTHBIX KU OTPaXXalolMX MEKBUIOBbIC PA3iMiUA peaKlUH.

TaxkuMm oOpa3oM, npeaenbHOE 3HaYeHNE, OCHOBAHHOE Ha JaHHBIX, ITOJIYYCHHbBIX B UCCJIEAOBAHUSX HA XXUBOTHBIX,
obecrieyMBaeT NMpUeMIEMbIil Topor 0e30MacHOCTH i BO3MOXHBIX BpEAHBIX 3()@HEKTOB, CBA3IAHHLIX ¢ ATHUTEIbHBIM
Bo3gencTereM DO Ha B3pOCOro 4YeloBeKa Maccoil 38 KrT.

J1.2.1.2.3 IlpenenbpHble 3Ha4CHUA IIPH KPaTKOBpeMEHHOM BO3JEHCTBUU

[IpenenpHOEe 3Ha4eHHE TIPU TPOAO/DKMTENBHOCTH BO3aeiicTBUa MeHee 24 4 cocrapnser 20 mr. IlpedenvHoe
3HAYEHHE YCTAHOBJICHO HA OCHOBAHMM AAHHBIX IO OCTPOM TOKCHUYHOCTH, MOJIYUYCHHBIX IS HECKOJIbKUX BHIOB
XUBOTHEIX. DTH lladHble NpUBedcHBI MHOTUMU HcciaenoBaTensaMu [17], [16], [41], [109], [92]. XoTa cymiecTBYeT
orpaHHYeHHoe KonuyecTBO HaHHBIX o LDL, mmn TDL, [86], ncnonbsoBanuch naHHslie no LDsy, Tak Kak oHM
ObLIM €IMHCTBEHHBIMM, ITPUTOMHBIMM ANiA OUeHKU. IIpy orcyrcTBHM AaHHBIX 1o LDgy BKIIOYWIN TPH 3HAYUEHUS
no3nt LDL, B o6nactu ot 100 mo 200 mMr/xr. JlaHHbie O BIUAHUIO 3HAYEHUS 103bl ObUIM MONYYEHBI IIPY U3YYEHUH
OCTpOIl TOKCHYHOCTH Ha MBbIlax MpH MHTanstuyuoHHOM BBeneHuU [80]. B stoMm nccaenosanuu 9 u3 10 mpiuien
riorubny rmocne BeegeHus D0 B KoHUeHTpauuy 800 mr/Kr (V/V) B TeueHue 4 4, B To BpeMd KakK Iocje BBEJICHUSA
30 B korueHTpauuun 400 Mr/kr (V/V) He nornbino HU oaHolM MbelluM M3 10. Takum o6paszoM, Kax ITOKA3LIBAIOT
HAHHEIE MCCIEHOBAHU, H03bl, KOTOPHIC BHI3BIBAIOT OMOJIIOTMYECKOE HENCTBME B OCTPOM 3KCHEpUMEHTE, a TakxXKe
NeTA/IbHBIE U HeJleTaabHble 103bl, OMU3KK ApYT K APYry M OTIMYaITCH MeHee ueM B ABa pasa. JlaHHBIe IO J03aM
.Ds, npeacrasners! B Tabauue 4.4
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Tabnuuoa .4 — PesynbTHpyloiuye HaHHbie, UCTIONL30BaHHbIE IS ONpeNeiceHUs IpeAcibHbIX 3HaueHul i D0
NpHU KpaTKOBPEMEHHOM BO3/ICHCTBHUH

B MuiiMrpamMmMax Ha KWaorpaMm

OpamsHo LDso BryTpHuBenHo LDsp BHyTpixeaynoyHo LDsg ITonkoxHo LDso Muransiumonso LDsp
Kprica: 72 Kponuk: 175 | Kppica: 150 Mgius: 130 1Or 155 npo 773
Kpnica: 240 Kponuk: 178 Mbrurs: 173 Kprica: 140 (paccYMTaHoO)
Mopckas cpuHka: 270 | Kponuk: 180 Mziub: 178 Kprica: 187
Kpnica: 280 Mpeis: 260 Kprica: 178 Mpnug: 190
Mpip: 280 Mpis: 290 Kprica: 180 Kponuk: 200
Kprica: 330 Kprica: 350 Menus: 180 Mpzinib: 250
Mbpius: 360 Kpbica: 355 Kponuk: 251 |
Kponuk: 631 Kpoica: 380 |

1) Paccunrano ucxoma us LDsp IpH BO3JEHCTBHM Ha KphiC B TeyeHue 4 4 B no3ax or 800 mo 4000 mr/kr (c
[IPOMEXYTOUHBIMH 3HAUEHUSIMM ISl JPYI'MX BUIOB XMBOTHBIX), HMCIOAb3ya Maccy Tena (BW) 250 r u Hopmy
BeHTHWIIALUH 290 1/cyT.

AHaJIIN3 3TUX JAHHBIX TIO3BOJISIET CHCNATDH BLIBOI, YTO TOKCHUYHOCTL B0 mnpH KpaTKOBpEMEHHOM BO3JIEHCTBMH,
TO €CTh 3a IepuoJi, MEHbIIMH 24 U, MOXET pa3iiMyaThcs NMPUMEPHO B TPHM pa3a M He 3aBHCUT OT crocoba BBeJleHHUS.
Tak Kak 3TH JaHHbIE OTPAXAIlOT CPEAHHUE JIETANbHbIC JO3bl, a HE MUHUMAJIbHbIC JIETAJIbHbLICE YU TOKCHYHBIC HO3LI, B
KayeCTBE OCHOBBI 1A pacueTa NpeJelbHBIX 3HaYCHUI TP KpaTKOBpEeMEHHOM BO3[IeMICTBUH MCIIONb30BAIM MUHHMAaJIb-
Hoe 3HadyeHHe LDy, paBHoe 72 Mr/Kr iA KpbIC, a HE NIPOMEXYTOYHbIE 3HaYeHus. Pacyer L, Mr/Kr, mpoBoaWIM IO

popMyiie

~D-BW 72-70
L==r =250 =%

e D — MHUHUMAJbHAsI CPEOHsS JICTANbHASA 1032, MI/KT;
BW — macca Tena B3pocioro yejgoBeka, 70 kr;

SM — nopor GezortacHocTH, paBHbI 250 U1 3KCTpanoasalMd NaHHBIX, TOJYYEHHBIX Ha XMBOTHBIX B OCTPOM
OIlbITE, HA YEJOBEKE B Cliyyac OIHOKPATHOIO BO3ACHCTBHUA. OH YYUTBHIBAET BO3MOXHOCTL MEXBUIOBBIX Pa3THUMA,
H3MEHYNBOCTD, NMPHCYILYIO YEJIOBEYECKON MONMYAALMH, UCITONL30BaHUE CPpEAHEN, a HE JCHCTBYIOLEH, TIETATBHOU JO3bI
(LDsy), xauecTBO HMMEIONIMXCA B pacropsOKEHHM AAHHBIX M TI0Jb3y, KOTOPYIO OAeT IPHMEHEHME CTepPHIbHBIX
MEIUIMVHCKMX U3NCTHNHN.

Takum obpasoM, npepenabHoe 3HaYEHHE, MMOJAYYECHHOE B UCCIEIOBAHHUIX Ha XKUBOTHEIX, 0DecrneuynBact IpeBbilile-
HMe ropora 0e30MMacHOCTH U1l BO3MOXHBIX BpPEAHBIX 3(DdeKTOB, CBSI3aHHBIX C KpaTKOBPEMEHHBIM BO3IeHCTBHEM DO
Ha B3pociaoro 4yesoBeka Maccod 70 xr, mo MeHblueidl mepe B 250 pas. Jlpyrue saBneHMs, CBsS3aHHBIE C OCTPOM
TOKCUYHOCTBIO, TaKHe KaK I'eMOJIM3 KJIETOK KPOBM, He BO3HUKAIOT, AAXE €CIM MaKCHUMalabHas cyrouHas fo3za 20 Mr
BBeJICHA B T¢4cHHE HecKoNbkuX MUHYT [102], [82]. K ToMy Xe, 3T0 npenenbHoe 3Ha4CHHE JONYCTUMO B CJIyuac HOo3bl,
He okasbiBalouei neiicreua (NOEL), monyyeHHOM no pe3ynbTaTtaM M3ydeHus IoJOCTPOM TOKCHYHOCTH M BIIMSIHHUSA Ha
PEMIPOOYKTHBHYIO (DYHKLIHIO, B OCHOBE KOTOPBLIX JCKUT MUHUManbHasa no3a NOEL rnpu napeHrepaisHOM BBEICHUM,
paBHast 9 Mr-kr—l.cyr—! win 522 Mr/cyT, ecii pacCYMTHIBATL MIPONOPLMOHATBHO Macce XEHIUMHEBI 58 KT IpH MHOTO-
KpaTHbIX BBEHCHUSIX.

11.2.1.3 Ocobwuie cayuau

CyluecTBy1I0oT 0coOble 0OOCTOATE/NLCTBA, HAanpyuMep OOIIMPHBIE XHMPYPIrMUYECKHME OIlepallMv, KOrja JIiedeHMe,
crnacamwllee XU3Hb, 3HAYUTEIILHO U3MEHAET OTHOLIEHME K yUeTy pucKa. [IpMBeacHHEIC 3[ech NpeleiibHble 3HAaUEHW,
3aBUCSLLIME OT NJIMTEIBHOCTH BO3AECMCTBUA, OCHOBAHH Ha YUETE INPEUMYILESCTB U HEAOCTATKOB B MEHEE KPUTHYECKUX
yCIOBUMSX. BelieacTBHE DTOTO CYLUECTBYET IMarna3oH, B KOTOPOM MOTYT U3MEHSTHCS NIpecAbHBIC 3HAYCHUS B CUTyalvfaX,
Korja uaet 6oprba 3a XMU3HbL 1 HEBO3MOXHO CcOoOMIofaTh TPeOOBaHYA, YCTaHOBIEHHBIE K NpEAeAbHBIM 3HAUYEHUSIM.

B npouecce pa3paboTKM HACTOSLIETO cTaHJaapra ObU10 TIPU3HAHO, YTO CYLUECTBYIOT TpM OCOOBIX ciay4yas, Koria
npeAesbHbIE 3HA4YEHUsI, NTPUBEACHHBIC B 4.3, NpaKTHYECKW He OyayT oOycioBJIEHb OrpaHUYCHMUSIMM, CBSI3aHHBIMU C
CaMMMH H3JCAUSAMM, a TAKXKE CYLUECTBYIOT NAaHHbIC, TIOJAYYEHHBLIE IIPU TPOBEICHUM MCCACAOBAHMU Ha YENOBEKE,
KOTOpbIE YKa3bIBAIOT, YTO YPOBHH 103, NPEeACTAR/ICHHLIC B 4.3, He MpUMEHHMMBI. bbIJIN nosiydeHsl JaHHbIE Ha [TAlUCHTOB
C MHTPAOKYASAPHBIMH JIMH3aMH, KOTOPBIE CIEAYET YUECTh NPU TepecMoTpe TpeOOBAHUH IO COACPKAHUIO OCTATOUHDIX
BElLIECTB B TakMx mn3aeiausax. Ilpu3zHaHo, yTo nipu ob6paboTKe KpOBH B OKCHUTCHATOpax WIM cerapaTopax IoJjib3a
IIEpEBECIIMBACT PUCK TIPUMEHEHUS TaKNX M3ZIeJIMA, M 9TO BEI3bIBACT HEOOXOIUMOCTh pa3peillINTh IIPUMCHATD I TAKHUX
M3 IONYCTUMBIE MNpeAc/ibHbIe 3HAYCHUS, HOpMHUpyeMble IS Oonee KOPOTKMX BHIAOB KOHTakTOB. B ciyyae
WCMONB30BAHUA YCTPOHUCTB NS IKCTPAKOPIOPAJALHON OYUCTKM KPOBH B TE€UYCHHE JIUTEJABHOIO BPEMEHH MOXET
BO3HHUKHYTb INOTpPeOHOCTP B IIPEBRIILEHUM MAKCHMaJbHOH O3Bl Ha IMNPOTIKEHHU XKWU3HH, M 3TO TOXE Tpedyer
PACcCMOTPEHHA.

1.2.1.3.1 IIpepensHble 3HAYECHUS JISA UHTPAOKYIAPHEIX JINH3
[IpenensHoe 3HaAYeHHE JJIS OCTATOYHBIX BEIIECTB B WHTPAOKYISPHBIX JWH3aX (M3Aenusd, UMILIAHTUpYEMEBIC B
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rina3) cocrapinsgeT 0,5 Mkr D0 Ha TUH3Y B A€Hb. JTO TNpeaenbHOe 3HAYeHHE He COOTBETCTBYET IPEACHbHBIM 3HAYECHUAM
IIpY MOCTOAHHOM BO3ACHUCTBHHM CO cpelHei nHeBHOM nozoit B 0,1 mMr (100 MKT) B ieHb B T€YEHHE BCEH XM3HH. DTO
OoCOOBIM CiIyuail, B KOTOPOM MakCUMAaJbHas JeHCTBYIOLAS [o3a He NOJDKHA IPEBBILIATH NPedeIbHOIO 3HAYeHUs B
0,5 MKr/cyT Ha nUH3Y. Takoe orpaHMycHHe HEeoOXOMMMO IS TOro, 4ToObl NPEeNOTBPATUTh pa3jpaxaiouice JAeHCTBUC
D0 Ha TtKkaHu maza (93], [721, [73], [25].

J1.2.1.3.2 OkcureHaTtophl H cenaparopsl KpOBHU

[IpenenbHOe 3HaAYeHHE BO3IEHCTBYIONIEH DO3B! I TAKUX M3aenuit cocrasiseT 60 mr 3a 24 4. JlaHHbIe U3nenusd
IIPUMEHSIOT B pAIE Oficpalliii, TaKMX KaK XHMpYpruuecKue oriepalliy Ha OTKPBITOM Cepliie. DTo TpeacyibHoe 3HaYeHUE
YYUTBHIBACT OCTPYIO NMOTPEOHOCTh MallMEHTa BO BPEMA MPOBEACHHS TAKHMX NPOLEAYP, ITOCKOJBKY B HEro 3aJIOXKEHO
[peBhILIcHUE (pakTopa 6e3ornacHocTd B 80 pas. B 3Tvx obcrosiTenbCTBaX IS TAaKOro cMArdyeHUst TpeboBaHMi ecTh
OCHOBaHHH.

H.2.1.3.3 ¥YcrpoiicTBa ISl 3KCTpaKoprnopajJbHOM OYMCTKH KPOBH

MakcumanbHo aonycruMas ao3a D0, cocTapIAIoas 2,5 ©' HA NMPOTKEHUH XM3HH, MOXET OnITh IpeBhIlLIEHA
IIpH YCJIOBHM, YTO HE NpeBbIlLIeHB KaK cyTo4yHasd no3a misi 90, paBHaa 20 Mr, Tak m MecssiuHas go3a 60 mr. Yrobnr
IIPEBBICUTD O3V 2,5 T D0 Ha NPOTSKEHUH XU3HHU, MALMEHT, KOTOPOMY ITPOBOIST OUYHUCTKY KPOBM, AOJIKEH INOIABED-
raThcsl BO3AeHCTBHIO 2 MI' DO TpU pa3a B HEAEI0, ¥ TAKOE BO3ICHCTBUE JOKHO ITPoAo/LKATLCA B TeueHMe 8 net. Eciau
Takoe BO3IeHcTBHE OyaeT npopokarbed B TeueHHE 70 jieT — a HUKTO HE NMOJABEPracTcss TAKOMY JIEUEHUIO TaK AOJIIo
— PUCK BO3HMKHOBEHHA paKa yBeauduTcs ¢ ogHoro caydyad Ha 10000 no npnbausntensHo oaHoro ciaydad Ha 1000.
DTOT NOMNOJHHUTENbHBM PHCK YPaBHOBCIIMBACTCA TOM IIONB30M, KOTOPYIO JAacT OYMUCTKA KpOBU ISl obecrieyeHus
KHN3HENESTEIbHOCTH.

.22 OnpeneneHne npeaenabHbBX 3HAYECHUN OJId OCTATOYHOTroO cojaepxaHug I9XI
11.2.2.1 Ocrosnoii nogxod

[IpenenbpHbie 3HaYeHUS oCTAaTOMHOIO cofepXaHusd DX B MEAMUIMHCKUX M3ACIHAX YCTAHABAMBAIHU, MCHOJb3YS
METOIOJOTHIO, M3A0XEHHYIO B 1.2.1 st D0, HO HE NPUMEHAA METO KOJIUYECTBEHHOM CTaTUCTUIECKOM OLICHKH pHUCKa
[IPH TIOCTOAHHOM BO3JICHCTBUHM, KOTOPBLIA TOKA3hIBAET TIPEBHILUCHHE PUCKA BO3ZHUMKHOBEHMA paxKa OIMH cly4yal Ha
10000. IIpu mpoBeneHHMM OMOJOTMYECKHMX HCCHAEAOBAHMM HAa XHMBOTHBIX DXI He nposiBUA cebd Kak BepOSTHBIM
KaHLeporeH. Cornacure/JIbHBIMM I'PYTHIAMH H 3aKOHOJATEABHBIMM OPraHU3alMsIME OH JAXE HE pacCMaTpHBAETCA Kak
BO3MOXKHBIN KaHLICpOTreH Ui yeaoBeka. [IpeaenpHbic 3HaYeHUA cogepXaHus O XI' B MEAMIIMHCKUX W3ACIMAX YCTaHaB-
JIVBAJIM Ha OCHOBE aHaJIN3a MHOI'OYUCJIEHHBIX AUTEPaTyPHBIX AaHHbIX. JlaHHBIE IO OCTPON TOKCHMYHOCTU, JACHCTBHIO
Ha OpraHbI-MHMIUEHH M XPOHMYECKOM TOKCUYHOCTH, HOJIY4EHHBIE Ha XXUBOTHDBIX, TOCYMTAIN HauOboJiee NMPUTOIHLIMU
IUTSl pacdeTa NMpeAcIbHBIX 3HaYeHMH crnocoboM, KOTOPBIM H3oXeH B [1.2.2.2.

1.2.2.2 Obwee paccmomperiue

JIaHHBIE 1O OCTPOM TOKCHYHOCTH U PE3yALTATHI, ITOJYYCHHbIC TIpY MHOTOKPAaTHOM BBEACHWM 103, TOKa3bIBAIOT,
4yTO IIPH KOXHOM, OpPaJIbHOM M INapeHTepaIbHOM BBeAcHUHM DXI j1erko BKiIIoYyaeTcsa B 0OMEHHBIE ITpoliecChl. AHAIU3
CpeMHUX JeTabHBIX 103 (LDsy) ¥ no3, He oxaspiBaoniux soznericreus (NOEL), Taxke npyBOOUT K BBIBOLY, YTO
BozlericTBre BXI B ycraHoBJIEHHbIe MHTEpBaNdhkl BPpEMEHH, KpaTKOBpeMeHHOE BO3JelicTBHE M T. A., CPaBHUMBI TIpH
OpIbHOM M MapeHTepaibHOM BBelcHUN. CornacHo JaHHBIM, MTOJYYEHHBIM IIPpH H3Y4eHHUU ITOROCTPOH ¥ XPOHUYECKOMH
TOKCHMYHOCTH, DXI He okasbiBaeT Gonee CHIBLHOIO ACWCTBUA NPU YBEIWUYEHHUH NPONOIKUTEIBHOCTH BO3JEUCTBUSI.
HecMoTpst Ha To, 4TO He 3aMedeHO MposBIEcHHE TOKCUYHOCTH D XI 110 OTHOIEHHIO K opraHaM-MHUILIEHSIM, YCTAaHOB-
JICHHOE IeHCTBME HA OpraHbl-MULLIEHH MOXET U3MEHATBLCS NPH U3MEHEHUHU criocoba BBEACHUS U TIPONODKUTEILHOCTH
Bo3AcHCTBHS. [IpenenbHble 3HaYEHUS JOITYCTUMBIX CYTOUHBIX 103, KOTOPBIE TIpeACTAR/IEeHb! B MOCIACAYIOUINX pa3aecax,
OTPAXKAIOT 3TH OOLIME HADMIOAEHNS.

11.2.2.2.1 IlpenenbHoe 3Ha4eHHeE NMPHU NOCTOAHHOM BO3ACUCTBHHU

IIpenensHoe 3HayeHue nipy Bo3neHcTBUU oT 30 CYyT M Ha NPOTSKEHUM BCeH XU3HM coctasiasgeT 2 Mr/cyr. OHo
He NOJKHO MpeBhINIaTh 12 Mr Ang OoTAENbHO B3SThIX cyTOK, Wi 60 Mr B Mecsu 160 50000 Mr Ha NpoTsSCKEHMM BeeH
XW3HU. BTH NpeicbHble 3Ha4eHUS MOJTY4EHBI Ha OCHOBE IaHHBIX 10 XpPOHHUYECKOI TOKCUYHOCTH M KaH1IEpOr¢HHOCTH,
KOTOpEIe TIpUBeNeHHI B paborax [44], [69], [79]. B s3TUX HccaenoBaHMEX KPBICH JI0 BO3pacTa ABYX JieT noxyyamu SXIT
B NIATHeBOH Boae. DXI' BBOMWIM KphIcaM ITyTeM IONKOXHBIX MHDBEKIIMM MO KpaliHell Mepe B TeYeHUE rojia, a Takxe
NIyTeM HaKOXHBIX anruinkauui KpbicaM ¥ MbiiaM B TeucHue 103—104 Hepens. Ho3n BappupoBanucs ot 0,086 no
71 mrxr—l.cyr—! unu Gonee. TIpu >TOM He HAGMIOIAIOCH YBEIMYEHUS YUCHA CIy4acB BO3HMKHOBEHHS OITYXOJEIA,

cBS3aHHOro ¢ BBeneHHeM DXI, WIM TPOSBIEHUS XPOHMYECKOM TOKCHYHOCTH, KPOME BO3MOXHOTO CHMXCHHA
XH3HecriocoOHocTH Kpbic [44]. PesyapTUpyiomiye JaHHBIC, MOCAYXMBILIKE OCHOBOM JUISI pacyeTa NPOTrHO3HPYEMBIX
MpEJCLHLIX 3HAYEHUH IPH NIOCTOAHHOM BO3JACHCTBUM, IIPUBEASHLI B Tabnuue H.5.

AHaIM3 JAHHBIX, IMOJIYYEHHBIX IIPH OPAJTbHOM M MapeHTEpANbHOM BBEIACHUM, IO3BOJSET IIPUATHU K BLIBOAY, YTO
no3pl DXI, He okaspiBawlye 3¢ddeKra npy NOCTOSHHOM BO3JNEHCTBUH, T. €. OoT 30 cyT U Ha NPOTSIKEHHUM KM3HHU,
CPaBHMMBI U CXOJHhLI C TeMM, KOTOpbhie ObUIU TIONYYECHBI IIPH HU3YYEHHWU TIOJOCTPOI TOKCUYHOCTU M BIMSHHUSI Ha
PENPOAYKTUBHYIO GyHKIIMIO. ZKUBOTHBIE GoNee YyBCTBUTENbHBI K OOLUETOKCHYECKOMY AeHCTBHIO, oKasbiBaeMoMy DXT,
YEM K eT0 CITOCOOHOCTH, €CI OHA CVUISCTBYET, BHI3LIBAThH Pak.
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Taonuua H5— PesynbTupyrouiMe naHHbIE, MCIIONb30BAHHbBIE TIPU ONpEACNIEeHUMH MPEHEeNbHBIX 3HaYeHHUU s
DXI npu NOCTOAHHOM BO3AEHNCTBUU

— . P —_— skl

Hoza NOEL, opasmHo Heza NOEL, napeHTEpaATbHO Joza NOEL, HakoxHO
Ban uccneaoBanus — —

MIKE | -cyr'"‘1

&mmmmﬁ- —_— ——— —— —

XpOHHYECKasd TOKCUYHOCTD 4 LOEL [44] 2,9 — 3HayeHMe, Her naHHBIX
pacCYMTAaHHOE MCXOAS M3
BReacHuA 10 Mr/kKr

JBaXIbl B Hezeno [69]

——

KaHiieporeHHOCTE 161 [44] HeTt maHHBIX 71 — 3HavyeHHe,

pacCcYUTaAaHHOE UCXOAA U3

BBeneHus 100 MI‘/KI‘ TISTE
pa3 B HeZemo [79]

l— L

.. il o L =S ——

1) DXT He BBI3BIBAT BO3HUKHOBEHUS OIYXOJIEi NPU CAMBIX BHICOKMX U3YYEHHBIX J03aX.

MunuManpHas xo3a, He OKasbIBaOUIAs ACHCTBUS, INIPH U3YYECHUH XPOHUYECKOM TOKCHYHOCTH COCTABISIONIAA
2,9 Mrxrleyr! npu noakoxHoM BBeNeHMM KpbpicaM B TEYeHHWE IO MEHbHIEH Mepe roja, a Npv H3Y4CHUH

BO3HMKHOBEHMS onyxoieit cocrapnsiomas 16 Mrkr—l.cyr—! npu opanbHoOM BBelleHWM KpbicaM B TeueHue 24 Mec,

MOJIOKEHAa B OCHOBY pacuyeTa IPorHO3UpPYyeMOro Nnpene/JbHOro 3HaUeHHUsA NMPH MOCTOSHHOM BO3JCHCTBHH LﬁJ xp» MT'/CVYT,
KOTOpOE pPacCUWTHIBAIOT 110 QPOpMYJie

I _D-@_W 2’?'?_(_)._2
P:xP SM 100 7

rae D — MUHMMAaIbHasg n0o3a, He OKa3hBaloliag ASHCTBHA TIPU HM3VUEHUUW XPOHWUYECKON TOKCHYHOCTH,
mr-kT— Lcyr—!;

BW — Macca tena B3pocioro 4eiaoseka, 70 KT,

SM — niopor 6e3onacHocTH, paBHbiH 100 (dakrop 6e3onacHoOCTH, paBHHM 10, YMHOXEHHBIA Ha MOOAUDHULIUPYIO-
1Mk dakrop 10), orpaxaloinii 0OBIYHYIO SKCTPANIONAUMIO AAHHEIX, NMOJAYYEHHBIX Ha XXMBOTHBIX, Ha YeJIOBEKA,

Lp, pai MTI/CYyT, pacCUMTHIBAIOT 110 dopMye

D-BW 16.-70
L = ————— o eee—

prax = sy = 100 - L

rae D — MUHUMabHaA J03a, He OKa3bIBAaIolasd ACHCTBHA NP U3YYCHHMHM BO3HHUKHOBEHMSI ONYXOJIeH (peanbHO
yBEJIMUEHHS ClIy4yaeB BOSHMKHOBEHMS OIyxoJiell He Habmonanocs), Mr-kr—t-cyr—!;

BW — Macca tena B3pociaoro duenonexa, 70 Kr;

SM — niopor Ge3omacHocT, paBHBIN 100 (dakrop 6esoriacHocTH, paBHeI 100, yMHOXEHHBIIT HA MOIUDHLIN-
pvIoiUi QakTop, paBHbIH 1), OTpaXarwlliui OTCYTCTBUE BOZHUKHOBEHU S ONYXOJIEH ITPH UCCIENOBAaHUAX Ha XMBOTHHIX.

[Ipr U3yyeHMH ITUX NPOTrHO3UPYEMBIX NpeAeabHBLIX 3HaYeHuH 2 M 11 Mr/cyr OGBIJIO YCTAHOBJICHO, YTO 11034
2 MI'/cyT OyIeT AOCTaTOYHOM IJIs1 NMPEOJOJCHHU BpeaAHOro aeictBud DXI, BOSHUKAIOLLEro NpU IOCTOAHHOM BO3LCH-
cTBUU. TakuM obpasoM, NpereJibHOS 3HaYeHe, OCHOBAHHOE Ha JaHHBIX, MOJIYYEeHHBIX B HCCACAOBAHHUAX HA XXUBOTHBIX,
ofecrieunBaeT Kak MUHUMYM 100-KpaTHbIM nopor 6e30MacHOCTH ISl BO3MOXHBIX BPEAHBIX 3P(PEKTOB, CBA3AHHEIX C
NOCTOSHHBIM Bo3neiictBUeM DXI' Ha B3pocioro yeaoBeka Maccou 70 kr.

11.2.2.2.2 IlpenensHoe 3HaYeHHE MTPU IMTEIBHOM BO3NeACTBUM

IIpenensHoe 3HaueHHe TIPH BO3NeHCTBHH oT 24 4 10 30 cyT cocrasnseT 2 MT/CyT, 1 He IOJDKHO NMpEeBBIIarh 12 Mr
VISt OTAEJIBHO B3SITHIX CyTOK WM 60 MI B Mecsill. B ocHOBe 3Toro rnpeneibHOro 3HadeHU JieXaT JaHHBIE 110 U3YYEHUIO
MOJAOCTPON TOKCHYHOCTH M BIIMAHMUA HA PENPOOYKTUBHYIO QYHKIIMIO (TepaTOreHHOCTD), NOMYYEHHBIC IS XUBOTHEIX
HECKONLKMX BUIOB. DTH AaHHbIE NMPUBOAATCS MHOTMMH MccienoBarenamy [6], [83], [11], [5], [109], [20], [46], [47].

[Ip¥ MHOTOKPAaTHOM OPaNTbHOM H ITAPSHTECPANILHOM BBCACHUU, MNPOAOIDKABLIEMCS Pa3/IHuHbIC NEpHUObl BpEMEHU
Bruiotek 20 403 cyr, BXI okaspiBan pa3HooOpa3Hble BpeaHble 3¢@deKTbl, BKIOYasi cMepTh (CONpOBOXIAIOINYIOCH
VBEJIMUSHUEM MACChl OTJICJIbHBIX OPraHOB, ARICHUEM MYCKATHOM IICUYEHH, TEMOpPparve B TKAaHM HaINOYEYHMHKOB,
reMopparveii B TKaHU runiopusa, KPOBOM3NMAHUAMU B KEAYIOUHO-KMUICYHBIA TPAKT, MUOKApAMTAMH, rUrepeMUuen
ILIUTOBHAHOM XeJNe3bl, 3aCTOMHBIMM ABICHUAMH B JIerKMX, HaOMIOAABIUMMHUCSI B OHHOM MCCJICIOBAHHMH), YMEHDBIIIEHHUE
MAaccChl TeJla M 3aMelJIeHUEe pocTa, YBEIHYECHHE MacChl MO3ra, HAATIOYEYHHMKOB, [TOYEK, JJETKUX M LIIUTOBHUIHOMN XeJe3hl,
HeOONBLIOEe YMEHDBIIEHHE M TOBpEXACHHE SMUYEK, PBOTY, YMEHBLUCHUE TeMOINOOMHA, reMaTOKpMTHOIO 4YHCla U
reMaToKpHUTa, TIOBPEXACHHS IIeYeHH, SKTONMMYECKHUHA TI'€MOIT033, TMIIEPIUIA3UI0 KOCTHOTO MO3ra, a TakKXe CIBHT
NeMKOLUTApHOM GOPMYTBI B CTOPOHY o6pa3oBaHus sMMdonuros. Jo3sl Bappuposanuck ot 2,7 1o 93 mrkr—l.cyr—!

1 Oonice. U3yueHne BIMAHUST Ha PEIIPOAYKTHBHYIO (PYHKIIMIO BKIIOUAIO B ceOA B OCHOBHOM TepPATOIOTMYECCKUE
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HUCCAeA0BaHMA, B XOTOPBIX OXI" BBOAWIM HaA Pa3HbIX cragusax 6epeMeHHOCTH. B atnx nccienosanuax SXI oxassiBa
TOKCHYECKOE ICHCTBHE HA MATEPUHCKMUI OPTaHM3M, ITIPOSABIISL (peTOTOKCHYECKOE NEUCTBHAE U B OTHOM M3 HCCJIENOBAHMI
NIPUBOIWI K YBEJTHYEHUIO MTOpPOKOB pa3putusd roja. Ilocnegunit adpdeKT NpOARISIICA TONBKO B MOTOMCTBE MBIILEH,
KoTophiM BBOIMNAM DXI BHyrpuBeHHO B Ho3e 120 wmrxr—!lcyr—l. JlaHHad o3a cCOOTBETCTBYET OONACTH OCTpOW

NeTanbHOCTH [47]. Pe3ynbsTUpyloliie AaHHbIE, KOTOPble IOJOXEHb! B OCHOBY pacyeTa IpelcAbHOTO 3HAYEHMS IIpH
IJIMTEIIBHOM BO3JIEMCTBUM, NpeacrasieHbl B Tabnuue [1.6.

Taonwuuoa [4.6— Pesyrsrupylonuye faHHbIE, HCHOAB30BAaHHBIE IUIS ONpeAc/cHUS Npeae/ibHbIX 3HaYeHUH st DXI
MpH JUINTEJIBHOM BO3ICHCTBHU

P—— —— _ — - — .

Jloza NOEL, opantHo Ho3za NOEL, napeHTepaibHo
Bun uccneaopaHus — . .
Mr-KT"'l-cyr'l
A TEE— N e
Tlonocrpas TOKCHUYHOCTD 13 {83] 2,7, 4TO COOTBETCTBYET BBEACHUIO
6,4 Tpu pasa B Henenwo [58]

N3yueHue BIUAHUA Ha 50 [20] 9 [45]
peNIpOAYKTHBHVIO (PYHKIIHIO B j

AHaJIM3 3THUX JaHHBIX ITO3BOJIACT NNPUUTH K BHIBOAY, UTO HE OKA3BIBAKOIINE AEHUCTBUS 10361 DX U1a riepruoaoB
IUTUTEJIBHOTO BO3AEHCTBHS, TO ecTh OT 1 10 30 ¢yT, cpaBHMMbI, HE3aBUCUMO OT TOTO, SIBJISICTCS MU 5TO ACHCTBUEM HA
CIeLMPHYECKHMIA OopTraH-MHIIEHDb WIW PENPOAYKTHBHYIO DYHKIHIO, 1 HE 3aBUCAT OT criocoba BBeACHHA. KMBOTHEIC
MOTYT 0Ka3arbcs Oojiee YYBCTBUTEJIBHBIMHM K OOLMEMY TOKCHYECKOMY IecTBUI0O OXI Ha OpraHMsM, 4eM X €ro
CMMOCOOHOCTH OKa3bIBaTh BPEAHOEC BIMSHME Ha PEeOPONYKTUBHYIO GYHKLNIO. MuHuManbHyo 103y NOEL (He oka3sbl-
BAIOWIYIO AcHCTBMS) 2,7 MI/KT IpU NMapeHTEPaAbHOM BBEACHNH, INONYYEHHYIO TIPH UHTPANepPUTOHEAJIbHOM HMCC/ieJoBa-
HHM Ha KphIcaX, UCIIOJIb30BAJIM B KaUECTBE OCHOBHI MU pacyeTa npeaeibHoro sHayeHua L. Pacuer L, Mr/cyr, rpoBosT
1o opmyiie

_DBW 2770 _ 4

L=~ =100

rae D — MUHHUMAaJBHAs 034, He 0Ka3biBawollasi NeHCTBUA TPHA U3YUEHUHK TIOAOCTPOM TOKCHUUYHOCTH U BAUSAHMA
Ha PENPOAYKTUBHYIO (DYHKLIMIO IPH MAPEHTEPATLHOM BBEJCHMM, MT-KT—l.cyr—!;

BW — Mmacca Tena B3pocnoro uyenoseka, 70 Kr;

SM — nopor Oe3omacHocTy, paBHbIM 100 (dakrop 6e3oracHocTH 100, YMHOXEHHBIA Ha MOOUPHUUMPYIOLIUA
daxrop 1).

ITockonpky paccyMTaHHOE IpelleIbHOS 3HAYCHUE HEMHOIO MEHBIIE, UEM AeHcTBUTEARHOE (1,9 Mr/cyT npoTtus
2 MI/cyT), CYMTAIOT, YTO NOCAeHHEee BNOJHE JOCTATOYHO oDecTieurMBaeT 1opor 6€30MacHOCTH, €CIH UMETh B BUAY, YTO
IXI He naet yBenTHMYEHHUS B TOKCHYHOCTH TIPH NOCTOSHHOM BO3JCHCTBHM IO CPABHCHUIO € JJIMTEALHBIM BO3JEHCTBUEM.
TaxkiimM oOpa3oM, npelenbHOe 3HAaYEHHE, OCHOBAHHOC Ha JAAHHBIX, INOJYYEHHBIX B MCCACOOBAHMSIX HA XWBOTHBLIX,
obecrieynBaeT Moyt 100-KpaTHEIA Nopor 0e30NaCHOCTU IS BO3MOXHbBIX BpeIHbIX 3(Q(EKTOB, CBA3aHHBIX C JJINTENb-
HbIM Bo3accTBHeM DXI' Ha B3pocioro yenoBeka Maccoil 70 KrT.

1.2.2.3 IlpenenbHoe 3HaYeHME NTPU OTPAHUYECHHOM BO3ACICTBUH

[IpenenpHOEe 3HAUeHHE MpH IIPOAOIKHUTEIBHOCTH BO3ACiCcTBUS MEHee 24 4 cocrapisier 12 Mr. B ocHose aToro
NpeNeIbHOTO 3HAYEHNA JIeXaT AaHHBIE II0 OCTPOH TOKCHYHOCTH, MONYYEHHbIC HA HECKONBKHUX BHAX XWBOTHBHIX. DTH
IaHHble NpHUBeAcHBI paaoM ucciaenosarenaei [90], [109], {571, [38], [39], (93], [69], [108]. Beuay Toro, yro Owino
pPAcCMOTPEHO M OLIEHEHO OrPaHHYEHHOE KOJHMYECTBO JAHHBIX IO OCTPON TOXCHYHOCTM IO CPaBHEHUIO C JaHHBIMH O
cpeaHel NeTasibHOM J03€, OHU He MOJWJINCH Ui onpeacaeHHsI MpeASIBHOro 3HauyeHus. JlanHbie 110 cpefHUM jleTanbHBIM
103aM npuBeneHbl B Tadnuue [1.7.

AHanU3 NAHHBIX, NpelcraBieHHBIX B Tabnuue /.7, 1o3BOJAET CACNATH BHIBOL, UTO TOKCHYHOCTHE BXI npu
KpaTKOBPEMEHHOM BO3JICHCTBHUM, TO €CTh MEHEE 24 U, NOYTH OAWHAKOBA U HE 3aBUMCHUT OT criocoba BBEIeHMs. Tak Kak
9TH JaHHBIE OTPAXKAIOT CPEIHIONO JIETAILHVYIO A03Y, a HE MUHUMAIbHBIE JIETAJILHLIC M TOKCHUYECKUE N03bl, MUHHUMANBbHOC
sHaueHue LDs,, paBHOE 44 Mr/KT, NNOJNly4eHHOE IS KPbIC MPH KHTPANEPUTOHEAIBHOM BBEICHMH, HCII0JIb30BaJIA CKOpEE
KaK TMpPOMEXYIOYHOE 3HaYcHHE, B3ATOEC 3a OCHOBY IIPM pacueTe INpeAcAbHONo 3HAYCHMS INPHA KPaTKOBpPEeMEHHOM
Bo3neiicteuM L. Pacyer L, Mr/cyr, IpoBOISIT Mo popMyIie

_D-BW 44-70

L= =5 =250

12,

rae D — MUHMMAaIbHAA Cpe/AHsAs JeTallbHas J03a, MI/KT;
BW — macca Tena B3pocJIoro uenoBeka, 70 Kr;
SM — riopor 6e301acHOCTH, PaBHEINA 250, mig sKceTrpanonslyy NOAYYEHHBIX Ha XWBOTHBIX JAHHBIX 110 OCTPOM
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TOKCUMYHOCTH, HA 4YeJoBeKa IMpU OXHOKPATHOM BBEICHMM. DTO YUMUTHIBAET BO3MOXHOCTb BHIOBBIX pPa3/iIMYWi, U3MEH-
YHBOCTD, IPUCYLILYIO YEJIOBEUECKOW ITOITYJIALMM, TOT (PAKT, YTO UCHONB30BANHU CPEAHIONI JeTaNbHYIO 403y (LDs,), a He
IJAaHHbLIE T10 J03€, He OKa3biBalollleli JeHCTBU, KaYeCTBO UMEIOIIHUXCS B PACIIOPSDKEHMM AAHHBIX U TY TI0Jb3Y, KOTOPYIO
IacT UCIIONB30BaAHUE CTEPMITBHBIX M3ACITUIA.

Taoawua .7 — Pesynbrupyrolliye JaHHbBIE, MCIIONb30BAHHbIE [TPY OIIpEACICHUM IpeaeIbHbIX 3HaYeHU M i OX]T
[IpY KPaTKOBPEMEHHOM BO3JAEUCTBUH

B MmwinurpaMMax Ha KiwiorpaMm

OpansHo LDsg Bryrpusenuo LDsg HHTpaneEgTs (;HeaI[bHO [Monxoxxo LDsg Hpyroe LDsg
Koxa
Kprica: 50 Kpbica: 67 Kpsica: 44 Kpbica: 60
Kprica: 60 Kponuk: 80 Kpnica: 58 ' Kprica: 72 Kponuk: 67,8
Kpomux: 60 Kprica: 84 Kpnica: 60 Kponuk: 100 Mopckag cBuHKa: 84
Kprica: 70 Kprica: 100 Kprica: 63 Muimas: 120
Kprica: 71,3 Kprica: 110 Kprica: 64 Menus: 150
Kpeica; 72 Mbpiuis: 120 Kprica: 70
Mpiiub: 80 Kponuk: 80
Mzuiub: 81,4 Kpomuk: 84,6
Mpeius: 91 Mopckas cBuHKa: 85 |
Mpiure: 95 Mopckas cBuHKa: 85,5
Mopckas ceuHka: 110 Kponux: 90
Muius: 150 Mpaiie: 97
Mpupib: 180 i Mabiib: 98,4
Mpmun: 120
Mgiun: 130

TaxkuM oOpa3oM, Ipelc/IbHOE 3HAUEHUE, TTOJIYUEHHOE B HCCIENOBAHUAX Ha XUBOTHLIX, O0eCIieYUBAET IIPEBHIILIC-
HHMe Tiopora 6e30MacHOCTH ISl BO3MOXHBIX BPEIHBIX 3P (EKTOB, CBSI3aHHBIX C KPAaTKOBPEMEHHEIM Bo3cHcTBHEM DX]
Ha B3pOCJIoro yesioBeka Maccoit 70 Kr 1mo MeHbluell Mepe B 250 pa3. KpoMe toro, 310 ripeseabHoe 3HaYCHUE TIPUT'OAHO
M C TOYKM 3peHHUs OLICHKM J103, He oKasbIBaronux aerucreusa (NOEL), nonydyeHHBIX M3 IaHHBIX 10 U3YUEHUIO TTOZOCTPOM
TOKCHYHOCTH H BJIMSHHSA Ha PEHPOAYKTHBHYIO (PYHKILIMIO, UCXOMAIIMX M3 MHHHUMaAbHOU mo3b1 NOEL, paBHo# 2,7
mr-kr—l-cyr—! nnu 189 Mr, rmo OTHOLUIEHHIO K B3pOCIOMY YeIoBeKy Maccoit 70 KT np¥ MHOTOKPAaTHOM BBEJIEHUH.

123 OnpeneneHne npeAedbHb X 3HAYEHHUHN OCTATOYHOrIro cojaepXaHuda 3BT

[TonpoOHo OOCYyXmaeTcs olieHKa PMCKa, BbhI3BaHHOro 3, nosiyaeHHas ¢ MTOMOHIbIO METOLOB, AHAMOTMYHDIX TEM,
KOTOpBIE UCITONL30BAIMCh g B0 n DXI'. [laHHag olleHKa, oCHOBAaHHAsI Ha M3YYeHUH OCTPOM TOKCMYHOCTH HA XWBOTHBIX
[91], [109], [56], [114], {48], [69], [93] n Ha yenoBeke [91}], MOKA3BIBAET, YTO NPH KPATKOBPEMEHHOM BO3ICHCTBAM JOITYCTHMEI
no3bl OT 435 go 588 Mr/cyT; cormacHoO JaHHBIM [0 U3YYEHHUIO ITOJOCTPOA TOKCHMYHOCTH M BIMSIHUA Ha PEeNPOAYKTHBHYIO
byHKIIMIO, TONTy4eHHBIM Ha XuBoTHbBIX [28], [109], [103], mpu aymuremsHOM Bo3aeMcTBMM AOIMycTHMMa jao3a 30 Mr/cyr win
900 Mr B Mecsl, COrfTacHO NAaHHBIM II0 XPOHWYECKOM TOKCHYHOCTH M OTCYTCTBUIO KAHLIEPOI'€HHOrO HIEHMCTBUA, MpH
IIOCTOSTHHOM BO3/ICMCTBUM JOIMycTHUMasl Ho3a cocraspsierT 30 Mr/cyrkvd win 750 r B TeyeHMe XWU3HU. U1 OCTaToOYHOro
coaepxaHma DI He TpeOyercd yCTAaHABIMBATh MAaKCHMMaIbHO HOIYCTUMBIE Ipe/ie/ibHbIe 3HAaveHusl. ECam ocraroyHoe
cogepxaHre DO KOHTpOJIMpyeTcs Ha YPOBHE YCTAHORICHHBIX 3eCh IPEOCIbHBIX 3HAUCHMI, TO MAJIOBEPOSATHO, YTO
OHosTormuecky 3HauMMbie KoamdecTBa D1 Oyayr npycyreTBoBath B msneauu [22], [76], [101].

1.3 Onpenenenne ocTaToynore coaepxanua D0 n DXT [4.4]

31 ODxkcecrpakuusg U3 U3JAEeNHUH

KpuTHuyecKMM NapaMeTpoOM B PEryIHPOBAHUM OCTATOUHOIO coAcpXaHus D0 ripu CTepHIN3aLMH ABJACTCA 103a,
KOTOPYIO MOXET TONYUYWTb MALMEHT WU TO0JIb30BaTENb NpU NPUMEHCHHWU HW3NENUN, CTCPWIU30BAaHHLIX AaHHBIM
criocoboM. Ins Toro 4yrobvl OLIEHHTD 03y, MOJYYECHHYIO TIALIMEHTOM WM ITOJb30BaTejieM, HEOOXOIUMO NPHUMEHSATH
3KCTPAKLIMOHHBIE METOIbI, KOTOPhIE MOJCIMPYIOT YCJIOBUA OOLIMHOIO NMPpUMEHEHUS U3NECIUA. B HEKOTOPHIX Clyyasx
3TOr0 MOXHO JOCTUTHYTL NYTEM 3allOJIHCHMS M3e/IUsE BOLOH, B TO BpeMA KaK B APYIHX CIyyasix MOXET N1oTpeboBaThes
OoJiee CIIOXHOE MOICIUPOBaHue, BKITIOYaIoUlee IMMOCTOAHHDI MOTOK XHUIKOCTH. YCTAHOBIECHO, YTO €CIH B UCYEPITH!-
Balllcil 5KCTpakUMH NIPH OINpPENCSCHAHN OCTAaTOYHBIX BEILECTB, NPUCYTCTBYIOUIMX B H3ICIHMH, COOMIONAIOTCS BCE
TpeOOBaHUA, TOTAA 3KCTPAKLMA, MOJACIIUPYIOIIAS! YCJIOBUS ITPUMEHEHMA, MOXET 0Ka3aThbCd HCHYXHOM.

Hcnions3yeMoe MoOHATHE UCUEPTILIBAIOLIEH SKCTPAKLIMHY BKIIIOYAET ITONOXECHHME, COTTTACHO KOTOPOMY 3KCTpaKlIyg
JOJDKHA NPOA0/DKAThCA IO TeX Mop, NMoKa Ha IToCACHHEM 3Tane NOoAYydYEeHHBIN BbIXOH aHAJIM3HPYEMOTO BEUIECTBA OyaeT
cocTaBiATh, MeHee 10 % oT BhIXoJa aHAMM3HPYeMOro BelllecTBa INPH NepBoi 3KcTrpakuuy. JIaHHoe TpebGoBaHUE HE
IMOJAXOMUT, KOrda BLIXOJ NpH NEpBOM 3KCTpaklMM o4dyeHb Mai. llocnenHee ©ObiBacT B cly4dae U3IEIWA C MaJlbIM
COJIEpXXaHHUEM OCTATOUYHLIX BELIECTB MM B 00pa3lax, U3 KOTOPHIX aHAJIM3HUPYEMOE BELIECTBO BBIACASECTCA C OUYEHD
Maloil cKopocThio. B Takmx ciydasgx 3SKCTpakuUiO CIEOyeT NMpoAO/DKATb A0 TeX IOop, IoKa yBeJIUUYEeHHE obuiero
COOEpXKAHUA aHATU3UPYEMOTO BEIUECTBA, 3KCTParMpyeMoro 3a HeCKOJIbKO 3TarioB, CTAHOBUTCSH aHATAUTHYECKY HE3Ha-
YHMBbIM.
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N32 AHalTUTH4YECKHUE METOHNH

1H.3.2.1 Cmabussnocms 30 8 3murosom cnupme

Bo BpeMst Mex1aGopaTOpHOTro CpaBHMTEIBHOTO M3YYeHHUsT MeTola onpedeieHrs 30, omucadHoro B b.6.4 [81],
ObLLI0 NPOBENCHO MUCCIIENOBaHNE CTaOMIBHOCTY PacTBOPOB CTaHAapTHoro obpasua D0 B 3TWIOBOM criupre. Pacrsopsbl
B0 B koHueHTpaumsax 25, S0 u 100 Mxr/Mia O6bUIHM NIPHUTOTORICHLI M XPaHWIHCH KaK P TEMIIEpaType XOJOMWILHOMN
Kamepbl, TaK ¥ npyu 40 °C. DTH pacTBOphl aHATU3UPOBAIM B pa3Hbic MEpHOALl BpeMCHHU B TeueHMe 6 Hepenb. JlaHHoe
UCCiCAOBaHUEe MoKa3aio, 410 3a 2 Hedend 1ipH 40 °C koHueHtpauua 30 cHibkanach o 70 % or ucxomHoit
KOHUEHTpalWy I pacTBOPOB CTaHAapTHOro odpasua ¢ koHueHrpauueid 50 v 100 Mxr/Mi. B ciayyae xpaHeHus npH
TeMIeparype XxonoannabHoi Kamepsl (rumoc S °C) BruioTs K0 60 cyT Bce pacTBOPHI OCTABAIIMCh CTAOWIILHBIMH B NIpenenax
10 % ot UcxonHOH KOHUEHTpallHH.

1.3.2.2 Cmabuasnocms HXT

Ilepen MexnabopaTopHiIM CpaBHUTEABHBIM M3ydeHHeM BXI (1 91 111 naboparopuit yyacTBOBaIH B M3Y4CHHHM
CTAaOMJIBHOCTH DPAcTBOPOB cTaHzapTHoro oopasua DXI. BoasHbie pactBopbi BXI ObLIM NIPHUTOTOBJCHBI B OXHOM
nabopaTopuy M rnepelaHbl BCEM YYaCTHHKaM 3KcrepuMeHTa. Jlo rnpMObITHS Ha MECTO aHaIM3a pacTBOPbI XPaHWUIUCE
[IpY TeMIlepaType XOAOJHJILHOH KaMepbl. DTH pACcTBOPHI aHATU3HPOBAIH, NPHUMCEHAS DPa3/IMYHBIC THIIBI KONOHOK, B
pasHeie NepUOALl BpEMEHU: Cpa3y IOCie A0CTaBKH, CITVCTS HeAeno U 4yeped 2, 3, 4, 8 U 12 Hexaens nocjie ROCTABKU.
HUzyyeHre noxasayio, YTOo B TEYECHHUE NEPBBIX 2 HEAenb KOHLEHTpallUA 3HAYMUTENIbHO HEe U3MEHsIach. bbUIo clenaHo
3aKJIIOYECHHYE, YTO pacTBOPHI cTaHaapTHOro oopasua DXI crabMabHEL B ClIy4ae XpaHEHUS NIPY TEMIIepaType XOJIOOWb-
HOU KaMephl B TeYEHHE TIO KpailHeil Mepe 14 cyr.

J1.3.2.3 Jluneiinocms cmandapmruol Kpusou

B npeane Meromuxu, NpelcTarjleHHbIe B HAaCTOALIEM CTAaHIAAPTE, JOXHB!I ObITh IIPUMEHUMBI KO BCe obnactu
KOHLIEHTpaLui, HeoOXOOUMBIX IS OLIEHKHM COOTBETCTBMS ITpENE/IbHBIM 3HAUYEHMSAM, YCTaHORICHHBIM B 4.3. OnHako
BO BpeMs MexX1abopaTOpHOTO CPaBHHUTEIEHOrO M3yYeHH A, TIPOBEAECHHOIO C UCNOJB30BAHUEM STHX METONK, IMHEHHAS
obnacte g DO npu aHanM3e cOOTBETCTBOBANia KOHLICHTpauMsaM or 2 go 50 Mkr/Mi, a AMHEHMHBIA AUAIla30H NpH
aHanu3e OXI cooTBeTcTBOBAN KOHUEHTpALMaIM oT 3 Ao 15 mxr/mn. Ha ocHOBaHHMM JIMYHOTO ONBITa YYAaCTHHKOB 3TOTrO
MEXIYHAPOIHOTO MCCAEAOBAHNA JUHEeHHAast 00/1aCTb 9TUX aHATUTUYECKUX CUCTEM MOXET ObITh O€3 yiep0Oa paclinpeHa
no xoHueHTpalmu 100 mxr/Min s 30 u OXI. B HacToamMii MOMEHT HET JaHHbIX Ui PELICHMS BOIIpOCca, MOTYT JIH
odnacTy JMHEMHOCTH OBITHh pacIUUMPEHBI B CTOPOHY OoJiee HM3KNUX KOHLIEHTpaUUN CTaHAaAPTHLIX PACTBOPOB.

.33 JlaHHB e aHalu3a U MX UHTeprniperauus [44.7]

B 4.4.7 npencramiieHa COOTBETCTBYIOLIaA 00paboTKA JaHHLIX, KOTOpas JaeT BO3MOXHOCTh aHAIUTHUKY BLIYVICIIUTD
YPOBHH OCTATOUYHBIX BELIECTB B U3ACJIMM U HAa OCHOBAHMH 5TOTO BO3MOXHYIO Ji03y, BO3JECHUCTBYIOLLYIO Ha MaLMEHTA.
DTO MO3BOAAET BLINTYCKATh NPOOYKIIMIO B COOTBETCTBUH C TpeOOBAHHUSAMM, NEPEYHCIICHHLIMMU B 4.3.
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[MPUJIOXKEHHUE E
(cripaBo4yHoOE)

Onpenenenne 3THJIEHOKCHIA

OcraroyHble KOMH4YeCTBa 3TWIeHOKCHIA (B0) B BBITSDKKAX M3 U3ACIUI ONpeacasaioT METOLOM ra30BOM XpoMa-
Torpadum.

CpencTBa KOHTpOJISI, BCITOMOTaTeJdbHbIE YCTPOMCTBA U XMMHWUEeCKHEe peaKTHBbI IpuBeneHb! B Tabanie E. 1.

E.1 IIpuroronienHe pacTBopos CTamjapTaoro obpasma DO

Bce pabotnl, cBsI3aHHBIE C IIPUTOTOBJICHUEM U MCIONB30BaHHUEM PACTBOPOB CTAHIAPTHOrO obpasua S0, NpoBoIAT
¢ cobmoacHueM yclIoBUM repMeTHYHOCTH. CTeKIgHHBIN (hnakoH obbeMoM 60—65 M1 3aroNHAIOT B3BelieHHBIM (C
MOrpelIHOCTRIO 10 0,1 MI') KOMHYECTBOM JMCTWLUIHPOBAHHOM BOMbI TAK, YTOOB 00BEM HE3amnOJIHEHHOTO IPOCTPaHCTBRA
cocTapisan rmpuMepHo 1 M. PraxoH repMETH3MPYIOT C NIOMOILELIO PE3UMHOBOM MPOKIAIKH M IUIACTMACCOBOM KPBIIIKH
C OTBEPCTHEM rnocepeinHe. 3aTteM U3 oxnaxaeHHou g0 0 °C eMkocTn ¢ DO oXnaXaeHHBIM MHAKPOIUTIPHIIEM BBOIST BO
¢ds1akoH npuMepHo 10 Mk (oxono 9 mMr) xuaxon DO, Maccy KOTOpPOM ONpEACIiSTIOT B3BEUIMBAHHUEM (C NOIPEITHOCTHIO
no 0,1 mr). ITonyyaror pacTBop ¢ KOHUeHTpauuenr DO npumepHo 150 Mr/n, XOTOpPHIA TIATEABLHO MEPEMEUIHBAIOT B
TeyeHMe 15 MuH. PacTBophl craHaapTHoro otpasia ¢ coaepxanueM D0 ot 0,5 10 5 Mr/n rotoBaT 0ObEMHBIM METOAOM
ITyTeM pa3daBACHMS CTaHapTHOro ob6pa3la IMCTUWIMPOBAHHOM BOAOH, MCIION B3y HA00P MUKPOIITIPHUIIEB K (PJIAKOHOBR,
[TOATOTOBJMICHHBIX AHANIOTHYHO BLILIEHU3JTOXEHHOMY.

Tabnumnma E.1 — CpencrBa KOHTPOJISI, BCIIOMOTaTeIbHbIE YCTPOMCTBA U XMMMHYECKHE pPEaKTUBDI

7l o S —

ObopynoBaHHe U peaKTHBBI TpeboBaHUsI HopMaTusHbIE AOKYMEHTHI
oen —_————— ]
OOopynosanme
I'azoBeifi xpomarorpad c Tun 3700;
[InaMeHHO-MOHHW3a1LIHOHHBIM XpoM-J;
JleTeKTOpOM M MHTETPATOPOM «Hnmanzy» ¥ ap.
bannoHsl co cxXaThIMH ra3aMu:
I'enuem TOCT 135860
Bonopopom* F'OCT 3022
BosoyxomM** T'OCT 17433
HInpui crexsissHHBLIN Oo0beM — 2,0 Mu1; HeHa
aeneHus 0,2 M
HInpuiu MUKpOIUTPOBSLI O6beM — 10 MK
Becobl anHanuTHyeckue [TorpeiHocTh B3BEIIMBAHNUA
0,1 Mr
CreknsgHHbIE (br1aKOHBI C PC3MHOBBIMH O6beM — 60—65 M

NpoKJaikaMH H IUIACTMAacCOBBIMH KpHIIUKAMH C
OTBEPCTHUSIMH ITOCEPEINHE

PeakTusbl
StuneHokcuag CrH40 FOCT 7568
Boga qycrunnupoBaHHad ['OCT 6709

CrexngHHag KoJoHKa 1,6 M x 3 MM, 3arnoJHeHHad
Porapak Q 80/100 MeLl.

* omyckaeTcs HMCNOJb30BaHKUE IreHepaTopa Bogopola, obecrieuuBarollero aapieHue sogopoaa 98,1—196,1 klla.

** Jlomyckaercsa UCIIONb30BAHKHE BO3MYUIHOrO KoMIipeccopa, obecrieyrdpalouiero nasneHye 392,3—490,3 klla.

E.2 IlIposenecHne aHamM3a

| Mxn pacTBOpa CTAaHIApTHOro obpasla WiK BBITSDKKMA BBONAT B MCHApUTeNb xpomarorpada. st kaxaoro
pacTBOpa CTaHAApPTHOro odpaslia WK BEITSDKKU IPOBOJAT HE MCHEE MATH NMapaJUICibHKIX onpeiacicHui. [lapamerprl
xpoMaTorpadu4yecKoro onpeacieHus NpuBeacHsl B Tabauue E.2.

Jlonyckaercst U3BMCHEHHE YCIOBHMM XpoMaTtorpadupoBaHUs B nipeacsiax, obecrieuusarommx onpeacncHue S0 B
COOTBCTCTBHUH C TpeOOBAHHUAMM HACTOALLETO CTaHaapTa.

[Inomagy nMUKOB ONPCHCHAIOT ¢ MOMOLUBIO SNCKTPOHHOro MHTerparopa. Crpost KaMOpoBOoYHBIA rpaduk B
KOoOpaAHaTax, OTKIaabIBasd IO OCH abCUNCC KOHUEHTPALMIO OIIpeAcHsiceMOro BEIECTBa B PacTBOpE CTAHIAPTHOTO
obpasua, Mr/i, 1o OCH OPAWHAT — TUIOLHAIX COOTBETCTBYIOLUMX TTUKOB, MKB-C.
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Tadonuua E.2— [lapamerps xpomarorpadpuyeckoro onpeacicHusa 50

e i —

[TapameTpsl xpomartorpadupoOBaHHUA 3HauyeHHE

e A L L L ST ET T 17 LT T i — —

Temneparypa, °C:

- TEPMOCTaTa KOJIOHOK 150
- MCTIapUTes 250
- JIeTeKTopa 250

CKOpOCTb ra3oB, MJI/MHH:

- TCJIUA 30

- Bojoponaa 30

- BO3yXa 300
AOconioTHoe BpeMs YICpXHMBAHUSA, MUH 1,20
MuHUManbHas onpeaeasieMas KOHLCHTpalus, MI/N 0,1

E.3 O0paboTka pe3yjbTaros
Konuenrpaumio YO B aHanmu3npyeMoi BHITSDKKe C, MI/JI, pACCUMTBIBAIOT IO GopMyJie

rie C; — KOHLIEHTpalsl OTpEHessieMOro BellecTBa B IIpobe, HalAeHHas 110 KaTu6poBOYHOMY IpadMKy, Mr/J;

n — YUcio npob.
C uensio OlICHKY NOJIYYSHHBIX PE3YAbTATOB PACCUUTHIBAIOT CpEeAHEE ApUPMETHUECCKOE U CpeHee KBaApaTUYECKOe

OTKJIOHCHMS, TI0 KOTOPBIM PAacCUYMUTHIBAIOT KOPDUIIMEHT BapUaLlMM K B IIPOLICHTaX
o
k= —- 100,
X

ra€ ¢ — CpCAHCC KBaJIpaTHYCCKOC OTKIIOHCHHCE,

X — cpellHee apupPMETUYECKOE 3HAYEHME.
B cnydae rmosiydyeHMs 3HadyeHUs Ko3hduuyeHTa Bapuauuu 6onee 7 % onpeneneHue nosropsaioT. Ecim k<7 %,

TO PEIVIILTAT OIIPpCACIACHHUA CHUTAIOT CTATUCTHUCCKH JOCTOBCPHBIM.
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