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BBenenue

CobnoneHne mnonoxeHuit craHaapros cepuu ['OCT P MCO 10993 «OuneHka 6GHONOrMYecKoro
JeHCTBUSI MEAHIMHCKIX U3AEIHil» MTO3BOIMT O0ECIICYHTh CHCTEMHBIIA ITOAXOM K MCCIEHOBAHMUIO OMOJIOTH-
YeCKOro AeHCTBHSI MEMUIMHCKUX U3ACJIUI.

Ilenpio 3THX CTaHAAPTOB He sBJsIETCS O€3yCc/IOBHOE 3aKpeIUIeHHMEe KOHKPETHBIX METONOB MCCIIEAOBA-
HUA W WCMBITAHHHA 3a TPYNIAMH OJHOPONHBIX MEIMIIMHCKHX W3JENNA B COOTBETCTBHU C IIPHHSITOH
KiaccudUKauueit Mo BUAY U MINTEJIbHOCTH KOHTaKTa C OpraHu3MoM deyoseka. [loaroMy ImraHupoBaHHE
U TMpOoBeleHHe UCCIENOBAHMI ¥ UCTIBITAHUMA JHOJDKHBI OCYLUECTBIISTh CIICLMATMCTRI, UMEIOLIHE CrelHab-
HYIO NMOArOTOBKY M OIBIT B 00JIACTH CaHWTAPHO-XUMHWYECKOM, TOKCUKOJOTMYECKOH U OHONIOrMYecKoi
OLEHOK MEIULMHCKMX M3XCNAUM.

CraHaapThl 3TOH CEpUU ABIAIOTCS PYKOBONAIMMMU HOKYMEHTAMM JUJIsi IPOTHO3UPOBAHUSI GMOJIOTHU-
YecKoro AeicTBUSI MEXMIIMHCKMX U3OENMH Ha CTAAMM BHIOOpa MaTepHaNOB, NpelHa3sHAYeHHBIX JUIS MX
U3rOTOBJICHMS, & TAKXKE JUISI UCCIEAOBAaHMI FOTOBBIX 0Opa3LOB.

B cranpapter cepuut FOCT P UCO 10993, umeroiue rpynmioBoi 3aroyioBok «Msnenus MeadiuHCcKue.
OueHka 6MONIOTHYECKOro ACHCTBUA MEAHLIMHCKMX M3NENHil», BXOAAT CICAYIOILME YACTH:

- yacTh 1 — olleHKa H MCCNeJOBaHuUs,

- YacTh 3 — HCCJIENOBaHUE TI€HOTOKCUYHOCTY, KAHUEPOTEHHOCTH M TOKCHYECKOTo ACHCTBUSA Ha
PENPOAYKTUBHYIO (PYHKLIMIO;

- yacth 4 — WCCleNOBaHUE U3JENIMIA, B3aUMOACHCTBYIOILMX C KPOBBIO;

- YaCTb 5 — UCCHEAOBAHUE HA UMTOTOKCUYHOCTDh: METOHRI in vitro;

- 4acTh 6 — HCCAeNOBaHHE MECTHOTO JeMCTBUS MOC/e MMIUIAHTALIUM;

- yacTh 7 — OCTaTOYHOE COLAEPXaHHE STIICHOKCHUAA NOCIE CTEPHIH3ALINH;

- 4acTh 9 — OCHOBHbIE NMPUHLIMIBI KISHTHGUKALMK U KOJMYECTBEHHOTO OMpeNe/eHUs MOTeHIMAJIb-
HBIX ITPOAYKTOB AECTPYKLIUH,

- yacth 10 — MccregoBaHue pasapaxaloluero ¥ CeHCMOWIM3UPYIOLIEro AeHCTBYS;

- yacTh 11 — HcecnepoBaHue OOMIETOKCUYECKOTrO AeHCTBUS;

- yacTh 12 — npuroroBieHHe Mpod U cTaHAAPTHEBIE 00pa3Iibl;

~4acTh 13 — uneHTUHUKALUS U KOJIMYECTBEHHOE ONpeieICHUE MPOAYKTOB NeCTPYKLNH MTOJIMMEPHBIX
MEIHIIMHCKUAX U3,

- 4acTh 16 — MoJe/MpOoBaHUe M HCC/IEMOBAaHHE TOKCUKOKMHETHKH HPOAYKTOB JHECTPYKIIMNA W BBIMbI-
BaHMSL.

IlepeunciieHHbIE CTAHAAPTHI, B TOM YUCIE HACTOSIIMM CTaHAAPT, HOCAT pEKOMEHIATEIbHBINA XapaKTep.

Hacrosimii craHgapT 060CHOBBIBAET HEOOXOAUMOCTD ITPOBEACHUS] KOHTPOJIS CONEPXAaHUA OCTaTOY-
HBIX KojimdecTB sTWicHOKcuaa (D0) u atuineHxmopruapuHa (OXI) mocie CTEpUIM3aUMU B H3ACIHAX
MEIMIIHHCKOTO HAa3HAYeHMsI B CBA3U C UX TOKCHYECKHM JEHCTBMEM B OIPENENCHHBIX KOHUEHTpalusX. B
craHgapre obpaiiaercs ocoboe BHHMaHWe Ha OMOJIOIMYECKHE PeakiMH, BKIIOYAIOUINE pasapakeHMUe,
IOBpeXICHUEe OPraHOB, MYTAr€HHOCTh U KaHLIEPOreHHOCTh Y YeJIOBEKA U XHMBOTHBIX, BIMSAHME Ha perpo-
JIYKTUBHYIO (PYHKIIMIO Y XUBOTHBIX.

MeToasl MCCIeIOBAHMS, M3NOXEHHBIE B HACTOSIIEM CTAHAAPTE, B3STHl U3 MEXIYHAPOIHEIX, HALKO-
HaJIBHBIX CTAHIAPTOB, JUPEKTUB U HOPMAaTHUBOB.

HomnyckaeTcsi npUMEHEeHHEe IPYTMX METONOB, 00eCIeYnBaONIMX OLEHKY OHOJOTHYECKOro AeHCTBUS
MEIULIMHCKHUX U3AEJIUIH B COOTBETCTBUH C TpeOOBAHHSIMK MCEXIYyHAPOAHbBIX CTAHIAPTOB.

B npunoxenuu E npuseneHa ;{1e€TOIMKA OINPENETCHUS OCTATOYHBIX KOJTHYECTB B BBITSKKAX M3 U3IETHI
MeTONOM Tra3oBof xpomartorpaduu, mpuMeHsieMass B Poccuu Ip oOLieHKe GHONIOTMYECKOro AeUCTBHS
MEOULIMHCKUX U3[ETUMN.

ITpwroxenusa B, I', II, E u 2K HocaT cipaBoYHbBIM Xapakrep.
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TOCYJAAPCTBEHHBIYNI CTAHIAPT POCCHUMCKOHN ®EIEPALHHU

H3nems MequmuHCKHE
Onenxa GHOJOIMYECKOro JeiCTBAS MeNMIMHCKAX M3eIMil
Yacts 7
OCTATOYHOE COIEPXAHHNE DTUNEHOKCHUJIA NOCHIE CTEPMIN3AIINNA

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

Hara ssenenma 2002—01—01

1 ObaacTp npuMeHeHus

Hacrogiuit craHRapT YCTAHABIHMBAET HOMYCTUMBIE NpeXeNbHbIE 3HAYCHHS IUIT OCTATOYHBIX KOJMM-
yecTB 3TWIeHoKcHaa (D0) u stunenxnoprupuHa (DXI) B MEIMUMHCKKMX KM3AENUsX (Hanee — M3MeNus),
cTepriIn3oBaHHBIX DO, Metonnl onpenencHuss DO u DXI U TpeboBaHMs, B COOTBETCTBMM C KOTOPBIMHU
OCYLIECTBISIETCS BBITYCK M3IEHA.

Tpe6GoBaHus HACTOSILETO CTAHAAPTA SIBISIIOTCS PEKOMEHAYEMBIMHU.

CraHgapT He paclpoCTpaHAeTCs] Ha M3LeNUsl, CTepWIN3oBaHHbie D0, HO He MMEIOLIMe KOHTAKTA C
MaueHToM (HarpuMmep, ANArHOCTUYECKHE YCTPOMCTBA, HCITONB3YIOUIMECS in Vitro).

2 HopmatuBHbIe CCHUIKHA

B HacTosLIEM cTaHIApTe MCIIONB30BAHE! CCBUIKH Ha CICHAYIOLME CTAHAAPTHI, COAEPXAINUE IOI0Xe-
HWS, KOTOpBle MOTYT PacCMaTPUBATHCS KaK PasieNbl HACTOAIIEro CTAaHAApTA.

T'OCT 3022—80 Bomopox texHudecKuit. TeXHUYECKHE YCIOBUSA

T'OCT 6709—72 Bona muctwuiipoBaHHast. TEXHUYECKHE YCAOBHA

T'OCT 7568—88 BDruinena okuch. TexHuueckue ycaoBust

TOCT 15860—84 BasutoHBI CTATBHEIE CBapHBIE IS CXIDKCHHBIX YT/IEBOROPOAHBIX ra30B Ha HaBICHAE
1o 1,6 MIla. Texuuueckue yciIoBUs

TI'OCT 17433—80 ITpommiuieHHas yucrora. CxaThiit Bosayx. Knaccsl sarpssHeHHOCTH

TOCT P UCO 10993.1—99 Hsnenusa MemuuuHckue. OeHKa GHMOJIOrMYeCKOro AeMCTBUS MeIULH-
ckux ua3gemuii. Yacts 1. OLeHKa ¥ UCCIeNOBaHUsA

TOCT P UCO 10993.3—99 Wanenua meauuuHcke. OneHka GHONIOrHYecKoro AecTBus MequliMH-
ckux usgenuit. Yacte 3. MccnenoBaHue reHOTOKCHMHOCTH, KAHIIEPOIeHHOCTH H TOKCHYECKOTO MeHCTBHA
Ha PENpPOXYKTHBHYIO DYHKIIHIO

TOCT P UCO 10993.10—99 Hapenus memuuuHckue. OLeHka 6MOIOrM4ecKoro AeHCTBUS MEIULMH-
ckux usgemuit. Yacts 10. MccaegoBanue pa3npaxaroliero i CeHCUOWTM3UPYIOIIEro ACHCTBUA

3 Onpenenenns

B HacTofilueM cTaHAapTe MCNONb3YIOT TepMuHbl, npuseneHHsie B TOCT P UCO 10993.1, a takxke
CREAYIOLINE ONpPEAEIICHUS:

3.1 3KcTpakuma, MOJENHPYIOMAN YCJOBHA NPHUMEHEHHN: DKCTPAKIMsA C KMCIOJb30BaHWEM BOABI B
Ka4ecTBE MOHENbHOM Cpefbl, MOLENMPYIOILiasl peaibHbIe YCIOBUA NMPUMMEHEHHU, BhINOMHAEMAas B COOT-
BETCTBUM C TpeOOBaAHUAMM HACTOSILUETO CTAaHAApTa U MO3BONAIONIAN OLEHUTh OCTATOYHBIE KOJUIECTBA
90 u DXT, so3peiicTBYIOIIME Ha MAaLMEHTa WIK MOJb30OBaTEAS M3ACIMIA B Ipoliecce MX MPUMEHECHUS
110 Ha3HAYeHHUIO.

Wanamme opruuamace
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IIpumeyaHnue— [Ipu oLeHKe B aHATUTHYECKOM JJaBOPATOPHU OCHOBHOM YITOp HOJXeH GHITh CAENaH Ha To,
4ToOBl JAHHBIN BUJ 3KCTPAKUMHK NIPOBOAWICA B YCJIOBUAX, O0ECIIEUMBAIOLNX HAaNbOIbllee COOTBETCTBUE C MPEATIONa-
raeMsIM criocoboM NMpUMeHeHHs. MoaeMpoBaHHe YeIoBYiA TIPUMEHEHMS U3ETNA B MEAULIMHCKOM IPakTUKe HODKHO
TIPOBOJMTHCS C YYETOM MAKCHMMAIBHO BO3MOXHOIO BpeMEHM BO3ACHCTBHS, IIPHHMMas BO BHHMAHME TeMIIEpaTypy
BO3IEACTBUA U TKaHH, KOHTAKTUPYIOILME C NAHHBIM M3JE/IHEM.

3.2 HCYepNHIBAIOMAA IKCTPAKIMA: DKCTPAKLS, BRITOMHAECMAs 0 TeX Nop, IToKa KoAu4yecTBo DO u
OXT B nociexyrouIeit MOPLMUA MOIENBHOM Cpelbl He OyIeT cocTassaTh MeHee 10 % oT onpeaeseHHOro Mnpu
MIEPBOM 3KCTpaKUMM WIM Moka He OyZeT aHAIUTUHECKH 3HAYMMOTO YBEIUYECHHS B OIpeNe/IeMbIX COBO-
KYTIHBIX OCTATOYHBIX YPOBHSIX.

IMMpuMeuanue— Ecnm HeBO3BMOXHO ITOKa3zarh HCUEPIBIBAIOMIMI XapaKTep NPH OLEHKE OCTATOYHEIX
KOJNWYECTB, ONPEALHCHIE MCYEPIIBIBAIONIE) IKCTPAKIIMK IPUHMMAETCH B YKa3aHHOM BEHIIIE BMJAE.

4 OcnoBHble TpeGOBaHHSA

MpuMeuaHue— AHdopMaums no MCTOYHHMKAM OIPAHUYCHMIA B HACTOALIEM CTAHIAAPTE TaK Xe, Kak U
Ipyrasi BaXHasi JOMONHHUTENbHAA HHMOPMALMA Y PYKOBOJICTBO K HCIIOIb30BAHMIO HACTOAINETO CTAHJAPTA COAEPXATCH
B NPWIOKESHUAX.

4.1 O0mpe NoOIOKeHHA

B HacTosieM pasnese ycraHaBIMBalOT MAKCHMAIBHO JOMYCTHMBIE YPOBHU OCTATOYHOI'O CONEPXAHUS
90 w1 oTAENbHBIX UIAEAUI, MpocTepun3oBaHHbx DO. PermaMeHTHpYETC TAKKEe MAKCUMAIBHOE COIEP-
xanue BXI B ciaydasx, Korga ero oOHapy:KMBalOT B MEAULIMHCKHX M3AEIHSX, CTEPWIM30BAaHHBIX DO.

Iins conepxanus sTiwieHruKonA (O HUKaKue OrpaHUYEHUS He YCTaHABIHBAIOT, IOCKOJBKY OLIeHKA
CTENEHM PUCKA IOKA3LIBAET, YTO, KOLAA OCTATOYHBIE KojuuecTBa DO KOHTPOJIUPYIOT COTNACHO TpeboBa-
HUSIM HACTOSILLETO CTAHAAPTa, MAJIOBEPOSTTHO MPUCYTCTBHE GHONIOTMYECKH 3HAYMMBIX OCTATOYHBIX KOJH-
gectB Al (em. [.1).

TpeGoBaHus1, U3NOXEHHBIE B HACTOSALLIEM CTaHIApTeE, SABJISIOTCSA JOIMOJHEHHEM K NporpamMmam Ouo-
JIOTHYeCKMX Hcchenosanuit, npeacrasieHHsM B TOCT P UCO 10993.1. Ina u3nenuii, creprin3oBaHHBIX
O3, cnenyer o6patuth ocoboe BHMMaHue Ha [OCT P MCO 10993.3 u T'OCT P CO 10993.10. Ilpu
sommonHeHuu tpebosanHuit TOCT P UCO 10993.1 cnemyer yuuThiBaThb OCTATOYHBIE KOJMMYecTBa DO B
MOMEHT BBITyCKa JIPOAYKIIMHU Ui KAKIOr0 KOHKPETHOTO M3Iesusl.

PesynpraThl OHONOTMYECKOM OLIEHKM U3e/IUS MOTYT OOYC/IOBUTE BoJiee KEeCTKHE, YeM NMPHBEAEHHbIE
B 4.3 TpeboBaHus, MpefHA3HAYEHHbIE LI yueTa OOBIMHBIX peakuuit. Hanmpumep, mpu GuoorudecKoi
OLIEHKE pasipaxalollee JeicTBUE NODKHO paCCMATPUBATECS JUIS BCEX MU3NEMM, B YACTHOCTH I M3NEIHid
Manoro pasMmepa (cM. /1.2). Hacrosumit cTaHZapT HE YYUTHIBAET BO3MOXHOCTH OCTPBIX JIOKAJIbHBIX
peakuMi, UL KOTOPbIX MOTYT OBITh IIOJIy4€HBl HEYHOBJIETBOPHUTEIbHBIC NaHHble. Cilelyer oOpaTHTh
BHUMAaHHE HA BO3MOXHOCTb TAKMX PeaKUUil 0COOEHHO ISl HeOOMBUIMX U3IENUN U YIUTHIBATL KOHIIEHT-
patmio B0 Ha eaMHMIY IUTOILANM TOBEPXHOCTH.

4.2 Kareropum H3nemmii 10 NPo10/OKHTEILHOCTH KOHTAKTA

st ycTaHOBIEHHUST MaKCHUMajabHOW CyToyHOM O3Bl DO u IXT, KoTopas MOXeT BBIACJATHCH M3
U3TeINsl ¥ BO3NEHCTBOBATL HA IALMEHTA, M3EJHe B 3aBMCHUMOCTH OT IPOHOJDKUTEBHOCTH KOHTAKTa
OTHOCSIT K OIIpeJieIEHHOH! KaTeropuu.

Cornacio 'OCT P UCO 10993.1 usmenuss oXHOKpPaTHOro, MHOTOKPAaTHOIO MJIM HEMpPEPBIBHOIO
MPUMEHEHHUS I10 MTPOZOIKUTENBHOCTH KOHTAKTa OTHOCAT K OQHON U3 TpeX KaTeropuit:

A — N3aenusi KpaTKOBPEMEHHOTO KOHTAKTa IPOJO/LKUTENBHOCTRIO He Gojiee 24 y;

b — H3nenus ITMTEIBHOr0 KOHTAKTA TIPOROIKMTEIBHOCTBIO cBhilie 24 4y, Ho He Gonee 30 cyT;

B — u3genus MOCTOSIHHOTO KOHTAKTa MPOJOJDKUTEIBHOCTBIO cBbiile 30 cyrT.

IIpuMeyaHus

1 Ecim marepnan win n3ienve MOryT ObITh OTHeceHB! Oolee YeM K ONHOM KaTeTOpHHM 110 IPONOIDKUTENILHOCTH
KOHTaKTa, cjieAyeT BbiOHMpaTh GoJice XeCTKMe yCIoBHs HeoneaoBaHuit. IIpy MHOTOKpaTHOM NTPUMEHCHWH U3ICIUS LIS
TIPHHATHS pelieHnd, K KaKo# KaTeropum cieayeT OTHECTH U3AeIHe, YYUTHIBAIOT BO3MOXHBIN KYMYNSATHBHbIN 3ddexT,
TIPHHHMMAs BO BHUMaHME TIEPHOJA BPEMEHU MEXAY IOBTOPHLIMU TIPUMCHEHUSMM.

2 B HacTosLIEM CTaHAApTe TEPMHMH «MHOTOKDPATHOE NMPUMEHEHHE» 03HAYAET IPMMEHEHUE OMHOIO M TOTo Xe
ugenus 6oiee ogHOro pasa.
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4.3 JonmycruMbie mpeaeb
st Kaxnoro M3genusl MakCUMaJIbHO JOIyCTHMBIe 103kl D0 u DXI, KoTophle BO3NEHCTBYIOT Ha
namueHTa, HE JOJLKHBI ITPEBbIIIATD 3Haqum?x, MMPpUBEACHHDBIX HUXE 119 COOTBGTCTB)’IOILIGI‘;I KaTeropuu.

IIpumMeyan ue— [IpenenpHrie 3HaYeHMs U1 U3RENUI TIOCTOSHHOTO M JUIMTEILHOTO KOHTAKTAa BBIPAXaloT-
¢ B MaKCHMAaIbHO# cpefHecyToyHOM no3e. [Dis u3aenuit, MMEIOIUUX OCTOSHHBIN KOHTAKT, BBEICHbl OrPaHHYEHHMS
IUIst MepBhIX 24 4 M JUIa nepBhiX 30 cyT, a U M3AENHiA WIHTEAbHOIO KOHTAKTA — JUIS TIEpBhIX 24 4. DTH OrpaHUYEHHs
yCTaHaBIMBAIOT INpefcebHble 3HayeHNU 30 u BXT', KOTOpEe MOTYT BO3NEHCTBOBATh HA TMAIMEHTA B PAHHUE IEPHOMBI
BpeMeHH. MeTonnKa, KOTOPYiO MCIIONB30BAIH IS YCTaHOBKH NOINYCTHMBIX TIpeenbHbIX 3HAYeHHMIi, onucaHa B J1.2.

431 U3nenuss NOCTOSIHHOTO KOHTAakKTa

CpenHecyroyHas no3a DO Ui MaueHTa JokHa OuTh He Gojtee 0,1 mr. Jomonxurensusle TpeGoBa-
HUS: MakcuMajbHasi 1o3a DO mosmkHa OBITh He Gojee:

20 Mr — B TeueHHe NMEpBbIX 24 Y;

60 Mr — B TeyeHue nepsuix 30 cyT;

2,5 r — B TeYeHUe XKU3HU.

Cpennecyrounast no3a DXI Lis namueHTa fokHa ObITh He Oostee 2 Mr. JLOTTOTHUTENIBHEIE TpeGoBa-
HMsi: MakcuMasibHasi fnosa XTI nomxkHa ObiTh He Gonee:

12 Mr — B TeYeHUE NEPBBIX 24 U;

60 Mr — B TeueHue nepsbix 30 cyT;

50 r — B TeYeHHE XKU3HH.

432 U3nenvusda ONUTENBbBHOTrO KOHTAaKTa

CpengHecyroyHas qo3a 30 i manueHTa JoJKHA ObITh He Gosee 2 Mr. JlomoHuTe b HbIe TpeOOBAHUS:
MakcuMaibHas no3a B0 moxHa OsITh He Oolee:

20 Mr — B TeyeHMe MEPBLIX 24 U;

60 Mr — B TeueHue nepsbix 30 cyT.

Cpennecyrounas noza 3XIT momxHa ObITe He Goiee:

12 Mr — B TeuyeHue NepBLIX 24 4;

60 Mr — B Teuenue neppeix 30 cyT.

433 U3pgenunusd KpaTKOBpPEeMEHHOIro KOHTAaKTa

CpenHecyrouHas o3a D0 Uist naueHTa AojoKHa ObITh He Gosree 20 Mr.

Cpennecyrouras no3a DXT st manyMeHTa He JOJDKHA MpeBhilaTh 12 M.

Il puMeyaHu e — OgHOBpeMEHHOE HCTIONB30BAHNE HECKOIBKUX U3MIETHIA WIH MCTIONb30BaHUE W3Neuii I
HOBOPOXJICHHEIX MOXET NpPUBECTH K NOTIONHUTENIBHOMY BO3ZIEHCTBUIO, KaK yKasaHo B J1.2.1.1.

434 Ocobbie cayyamum

Ilnst cucreM, COCTOSIIIMX M3 HECKOMBKMX M3IEJIHiA, mpeebHbIe HO3bI JODKHB PACCUMTHIBATHCH IJIS
KaXI[0I0 OTHENHHOTO H3HESHS.

OcrarouHoe copepxanue DO B UHTPAOKYJISIPHBIX JIMH3aX JODKHO ObITh He Gojee 0,5 mxr DO Ha
JIUH3Y B CYTKM ¥ 1,25 MKr Ha JMH3Y.

IUisT OKCHUIeHATOpOB W CEMapaTopoB KpOBM cpefHecyrouHas fo3a DO g nmanuMeHTa He NOJDKHA
npeBbILaTs 60 Mmr.

Jna uspenwii, mpegHasHAYEHHBIX IS 3KCTPAKOPIIOPATIbHON OYHUCTKU KPOBH, MCIIOAB3YIOT IpeIeiib-
Hble cogepxanusa DO u DX, ycTaHOBIEHHBIE ISl U3AEHI JUTUTENHHOTO ¥ KPaTKOBPEMEHHOTO KOHTAKTa,
HO JlonmycTuMast 1o3a D0 B TedeHUE BCeil XKU3HU MOXET ObITh [peBLIlICHA.

II pnMedaH U e — PauvoHaAIBHEIHN MOAXOA WA OlpeliesieHHs NpeaeNbHOro conepXxanusa D0 Ui HEKOTOPIX
M3JENWii, HE COOTBETCTBYIOILNX oO1UNM TpeGoBaHusIM, TipeacTaBieH B [1.2.1.3.

4.4 Oupenenense ocraToaHoro conepxanusa D0 u DXT

Mertox onpeaeneHusi ocTaTrouHoro coaepxanusa 30 u BXI i npoBepKH COOTBETCTBUS TpeOOBaHM-
SIM, W3JIOXKEHHBIM B 4.3, 3aKII04aeTCSI B 9KCTPArHpOBAHHU OCTATOYHBIX KOJMYECTB U3 00paslioB, KOJAUYE-
CTBEHHOM OlICHKE, aHAIU3¢ U MHTEPNPETALMU MOXYICHHbIX JaHHbIX.

441 Bonpocs 6e30MacHOCTH

AHATUTIKA ¥ ApYTHE TUIA, padoTaolue ¢ o6pa3iamu, JOKHEL BHITTONHSTE Bee paGoThl, CBA3aHHbIE
C HCIOJIb30BaHUEM XUMUMECKUX PEAreHTOB M pacTBOpPUTENEH, HEOOXOMMMBIX JUIS JaHHBIX METONOB, IIOL
BBITSOKHBIM HIKA(OM B COOTBETCTBYIOWIEH 3alMUTHOM OAEXKIE, a Iepel UCIOIb30BAHUEM KaXIOro XMMM-
YeCKOro peakTuBa O3HAKOMMTHCA ¢ MHPopManueii mo O6esomacHocTn Matepuaios (Material Safety Data).
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44.1.1 50

3DT0 BOCIUIAMEHSIOMIMIACS M BBICOKOAKTUBHBIN ra3, OKasbIBAIOIUMIA pasipaxalolee NeidCTBHE Ha
rnoBepxHocTH Tena. OOJagaeT MYTar€HHBIM HelCTBHEM, MpoaBigeT (ETOTOKCHYHBIE M TEpAaTOreHHLIE
CBOMCTBa H MOXET ITOBPEXAATh MHOTHE OPraHbl YeJIOBeYeCKOoro opranuamMa. IIpy usydeHUM KaH1ieporeHHbIX
CBOMCTB MHIaSIUOHHOE BO3AECHCTBHE HAa XWBOTHBIX BBI3BIBAJI0 HECKOJBKO THIIOB HEOILIACTHYECKHX
H3MEeHeHHUit, BKnoyas JIEHKeMUIO, OIYXOJIM MO3ra U MOJIOYHO#M XeJie3bl, B TO BpeMs KaK [PUeM BHYTPb U
BHYTPMKOXHOE BBEICHUE BBI3BIBAIO OIYXOJIM JIMLLIB B MECTE KOHTAKTa.

4.4.1.2 9XT

DTO BOCIUIAMEHSIOLIAS XXKMIKOCTh, KOTOpasi OKa3bIBaeT pasipaxaioniee JeiCTBHE HA IOBEPXHOCTH
Teja, BHI3BIBAET OCTPYI0 TOKCHYHOCTb M JIETKO BCACBIBAETCSI B KOXY B KOJHMYECTBAX, OKA3HIBAIOIIMX
ToKcHyecKoe aeiictBre. O6Gnanaer cnabblM MyTareHHbIM HEHCTBHEM, MOXET BBI3bIBaTh ETOTOKCHYECKHE
M TEpaTOTeHHBIE H3MEHEHMS, MOXET [TOBPEXIATh PA3JIMYHbIC OPraHbl, BKIIOYAs JIErKHe, II0YKY M cepaed-
HO-COCYIHCTYIO cucteMy. MccnieioBaHKHA KaHLEPOTeHHOCTH HA XHBOTHBIX JANH OTPHIATENbHbIE Pe3Yib-
TaThbl.

442 OnpeneeHUe OCTATOYHOTO CONEPXKAHMUSA

Jlnsa onpenesrieHust OCTATOYHBIX KonuyectB DO u, mpu HeobxoauMoctH, DXI', Bo3aeiicTBYIOIMX Ha
TIAI[MEHTAa, HEOOXOMMMO UCITONB30BaTh Y3aKOHEHHEIE METOMMKH SKCTPAKIMU U aHAIH3A.

IMMpuMeyanue— Ecnu no pe3yibrataM aHaIH30B, NIPOBEACHHBIX IO METOAMKAM, TIPEACTaBIeHHHM B B.5.2
u B.5.7, XTI He o6BapyxeH, B AanbHekHLIeM ero ofpeliesiecHue He Tpebyercs.

MeTonuky, yIOBAETBOPSIOUIME 3THM TpeOOBaHMSIM, MpeACTaBieHbl B NpwioxeHun b. Homyckaercs
KCIIONb30BAHME MIOGOro aHATUTHIECKOro METO/IA IIPH YCIIOBHH, YTO OH OBOCHOBAH, TO €CTh IMTOKA3aHO, YTO
OH YNORJETBOPSET TPeOOBAHMSIM, UINOXKEHHBIM B MPUIOXKEHUU A, M YTO OH OLEHEH apOHUTPAXHbIMH
METOIaMH, NIpeICTaBNeHHBIMHM B NIPWIOXEHNH b.

ITpu BLIGOPE IPUTONHBIX METOLOB SKCTPAKUUKU (4.4.6) IUis KONMYECTBEHHOTO onpefeaeHusa D0 wiu,
nipu HeoGxoxuMocTd, DXT' YyYUTHIBAIOT JO3Y, BO3NEHCTBYIOIIYIO HA MAallMeHTa Ui Toro, Yro6hl [oKa3arh
€€ COOTBETCTBUE TpeOOBAaHUSM, IIPUBEJCHHBIM B 4.3.

Ecnu 060CHOBaHO, 4TO OocTatouHoe comepxaHue DO u OXT, onpenenseMoe METONOM HCUEPIIBIBAIO-
el 3KCTpaKLUK, COOTBETCTBYET TpeOoBaHMAM 4.3, SKCTPaKLUI0, MOACTUPYIOLIYIO YC/IOBUS MMPUMEHEHUs
B MEIMLIMHCKON TpaKTHKe, He ITpoBoisT. [IpH MpuUMeHEHUM MCUepIbIBAIOUIEH 3KCTPaKLHM o0palfaioT
ocoboe BHUMAHHUE Ha IMpeNebHble 3HaueHUs I nepBoIX 24 4 ¥ 30 cyT B COOTBETCTBHH C 4.3.

M3BecTHO MHOTO aHATMTUYECKUX METOHOB MJISL OTIPENlEIEHHsT OCTaTOYHOTrOo comepxaHus DO nocie
CTepIIH3alUK; UX 0B30DkI MpeICTAB/IEHBI B CITMCKE JTUTepaTypsl (npuioxeHue XK). Metonbl, Uit KOTOPBIX
B pe3yJbTaTe MeXNIa0opaToOpHOro U3ydeHMst ObUIa MPOBEACHA CPAaBHUTEJIBHASI OLEHKA, BBIIIOJHEHHASI
BBICOKOKBUIHDUIMPOBAHHBIM [IEPCOHAIOM C HCIIOJIb30BAHMEM COBPEMEHHOT0 000pYyNIOBaHMS, MPEICTaB-
JieHEl B pwioxeHun B. OnHako Gonburoe pasHooOpasue MaTepualoB U KOHCTPYKTOPCKUX pelIeHHH TIpu
CO3MaHUM METUUMHCKUX U3AEANH B psle CIydaeB MOXET BbI3BaTh TPYOHOCTH B ONPENEIEHUU OCTATOYHOIO
conepxaduns D0 u BDXTI' meromaMu, NpUBEOEHHbIMI B IPHIOXeHNH B.

ITosTomy n0G0¥ aHATUTHYECKH 3HAYUMBINA MeTo[ (T. €. ofecrneynBarolUi TOCTOBEPHOCTh, TOYHOCTb,
JIHHEHHOCTH, YYBCTBUTENBHOCTh M CEJNEKTUBHOCTb) MOXET OBITh MCHOJB30BaH IpPH YCJIOBHUM, YTO OH
ob6ocHoBaH. [IpunoxeHue A coaepXuUT obuire TpeGOBaHUSI K BEITTOJIHEHUIO METOAUK, 4 METOMbI, IIPENCTaB-
JIeHHBIEe B MPWIOXEHWH B, MOTYT GBITh MCIIONIb30BAHBI KaK apOUTpaXKHBIE JIsi OLEHKU ATBTePHATHBHBIX
METOIOB.

443 OT60p 0oGpasuoOB

4.4.3.1 IIpedcmaeumenvHbie 06pasybi

OGpasupi, KOTOpBiE MpeNHA3HAYAIOTCA VIS ONpeneneHnsi ocratouHoro coxepxanus D0 u DXT,
JIOJCKHBE GBITh 0TOGpaHBI TAKUM 00pa3oM, YTOObI OHU B IOCTATOYHOM CTENICHY OTPAXaJi CBOMCTBA M3ICIINSA
B ueniom. IIpu orbope 06pasiioB cnemyer o6paTuTh BHUMaHUE Ha psi (PaKTOPOB, YKa3aHHBIX B PYIOXKECHUU
B. Tak kaKk MHOTHE U3 3TUX (HAKTOPOB BIMSIOT HE TOJBKO HAa MCXOLHBIE YPOBHU OCTATOUHEIX BELIECTB BO
BCEX KOMITIOHEHTAX M3MEJUsI, HO U HA CKOPOCTh BBIIEICHUS 3THX BELIECTB, MX TAKXe HEOOXONMMO y4ecTh,
HayMHas C 3Tana MMPOU3BOACTBA U MPEACTARIEHUS B JJAGOpaTOpHIO LIS MPOBENEHHS aHANM3A.

Hssnevenue o6pa3uoB usaenuit n3 o6paboTaHHO| MAPTUH cpa3y IOCIE OKOHYAHMS LUKJIA CTEPWIH-
3aLMK U OTMPABKA VX B JIAGOPATOPHIO, HAXOASUILYIOCS YAAIEHHO OT MECTA CTEPUITM3ALIMT, a TAKKE XpaHEHHe
OTOOpaHHBIX 06pa3LoB B JabOpaTOpUU ISl TMOCHEAYIOILETO AHANM3a MOIYT HapyWiUTh KOPpesIuMio B
cofiepXaHuy octaTouHbIX KonudecTs DO u BXT B oTobpaHHBIX 06pa3lax ¥ B ocTaBIIMXcs B 06paGoTaHHOl
napta. Bomee Toro, ecnu oGpasubl usnenMid U3 oO6paGoTaHHON MAPTHM He MOTYT ObITh OTOGPaHBI U
JIOCTaBJIEHBI TaKUM 00Opa3oM, 9robbl 3¢hdexT Aerazaiuy O6bUT He3HaYUTENBHLIM, [IPOBOISIT UCCAeJOBAHME
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IVl YCTaHOBJICHUS COOTBETCTBHs HETa3allid aHAJIM3UPYEMBIX OOpa3LOB U M3MENHIl U3 MapTHUU B pasHOE
BpeMs rozia.

4.4.3.2 Paboma c obpaszyamu

CremyeT KOHTPOJIMPOBATH WM YMEHBUIWTH BIMSTHUE TAGOPATOPHBIX YCIOBUIA Ha CKOPOCTh Jera3aiuu
06pa3s1ioB, KoTopble OTOOpaHB M3 naptun usfieauit (cM. B.1.5). Ilpu npoBedeHMH aHaIM3a COGJIONAIOT
Mepbl 6€30ITaCHOCTH YISl oriepaTopa U aHAJIUTHKA.

O6pa3ipl, NpeAHa3sHAYCHHBIE IS aHAJIN3a, AODKHBI OCTABATLCA B COCTaBe MAPTHH BIVIOTb A0 IHA
aHanu3a. BpeMs Mexny usbaTHeM o0pas3Lia U3 30HBI KOHTPOJXMPYEMOIA HerasalMy U HaYaJloM 3KCTPaKLUH
NOJDXHO GBITh CBEAEHO K MUHUMYMY.

O6pa3lbl TepMETHYHO 33aKPHIBAIOT, [IEPEBO3SAT M XPAHAT B 3aMOPOXEHHOM BHIE, €CJIU aHAINU3
oTknazgbiBaeTcst. O6pasiibl MepeBO3sT 000XKEHHBIMH CYXMM JIBAOM C IIPUBJIEYEHUEM CITYXKObI KPYTJIOCYTOY -
Hoit moctaBkH. Cyxoil jiefl OCTaB/SIIOT B KOHTEHHEpE UL MepeBO3KKM BO BPeMsi TPAHCIIOPTHPOBKU U MPU
BCKPBITHHM YIAKOBKU. B KauecTBe albTepHATHMBBI 0OpPa3Libl JUISl aHAIM3a OTOMPAIOT HENOCPENCTBEHHO U3
MAPTUU U3AEIUI NOce COOTBETCTBYIOILEH fera3aliM ¥ cpasy NoMeLIalOT B COOTBETCTBYIOLLYIO XXKUIKOCTh
JUIL 9KCTPAaKLIMKM WIM €MKOCTb ISt aHAIH32 METOIOM ITApOBO3AYIIHOM (pa3bl, TEPMETHYHO 3aKpbIBAIOT U
3aTeM MEPEBO3ST B JIaOOPATOPUIO LIS aHANM3a.

O6pa3ib! FOTOBAT B COOTBETCTBHM C MHCTPYKIIMEH 10 TIPEABAPUTENIbHOM MOArOTOBKE, YKa3aHHOM Ha
STHUKETKE U3AENUS.

AHaTH3UpyeMbie 06pasLibl IOMEILAIOT B BLITSDKHOM LIKad ¥ 0CBOBOXAAIOT OT YITAKOBKM. DKCTPAKIHIO
clenyeT HAYMHATL IO BO3MOXHOCTH OBICTPO IIOCHE TOro, Kak oOpasel] U3BJIEYEH U3 YIAKOBKH WU
3aKOHYEHA IpeaBapUTeNbHas MOATOTOBKA.

4.4.3.3 Konmponavruiii o6pasey,

Jnst Toro 4yToGpl yOeauTbcsi B OTCYTCTBMM B BELLECTBE, COCTaBIAIOLIEM OCHOBY o6pasiia, Jpyrux
KOMITOHEHTOB CO BpPEMEHEM YIEPXUBAHMS TAKUM Xe, KaK U OMNpene/isieMble OCTATOYHbIE ITPOTYKTHI,
HeoOX0AMO OLIEHUTH KOHTPOJILHEIN 00pa3el], He NOoABEePraBLUMICS CTEPWIN3ALMHU, ITyTeM 3KCTPaKLMH €ro
C WCMOJNB30BAHMEM TeX Xe MNpolenyp, YTO U Wi oOpasuoB, cTepuwin3oBaHHbx D0. Ilpn Hamuuyuum
MAaTEepUAIOB, 3KCTPArMPYEMBIX M3 TAKOTO KOHTPOJIBHOTO 00pasla, IUil KOTOPBIX BpeMeHa YIepXHBaHMSA
COBIAJAIOT WK OJIU3KM K BpeMEHaM YHEPXUBAHUS OINPEAENAEMBIX BELUECTB, M3MEHSIOT YCIOBUSA XPOMa-
TorpacdupoBaHus TaKuM 00pa3oM, YToObl OTHENUTH MEILAIOINUe IMHKW OT aHAJIU3UPYEMOro IIHKA, WIH
HCTIONB3YIOT IPYTYIO aHAJUTHYECKYIO METOIUKY.

444 Boi6op o6peMa MOJZeNbHO#® cpenn

O6beM MoZENBHON Cpexbl, UCMONb3YEMOH [UIsI U3BJIEYEHUS] OCTATOYHBIX KOJHYECTB OIPEAEIISIEMbIX
BELIECTB M3 M3JeNUi WIM UX IIpedCTABUTEIBHBLIX YacTeil, HOJXKEH ObITh TaKWM, YTOOBI 00ECIEYUTDb
MakCcUMaNbHYIO 3G(HEKTUBHOCTD 3KCTPAKIMY TIPY JOCTATOYHOM YyBCTBHUTEIBHOCTH OMpPENeeHus aHAJIHM -
3UPYEMBIX BELUECTB B BBITSDKKE. TakuM o6pa3oM, MaTepHal ¥ pa3Mep obpasna u3nenus obycnaBIMBaiOT
ONTUMAIBHBEI 00beM MozenbHOM cpenbl. CooTHOILLEHHE Macca 00pasua/o6beM MONENBHOM Cpedbl s
pamIMYHBIX M3neauil o6eriHO Bapbupyercs oT 1:2 go 1:10 (r.e. 1rB2 muu 1 r B 10 ). Jna usgenui,
U3TOTOBJICHHBIX M3 MaTepHajJoB C BBHICOKUMHM ITOIVIOTUTCIbHBIMM CBOUCTBaMM, WIH IS TeX, SKCTpaKILUs
OCTATOYHBIX KOJIMYECTB U3 KOTOPBIX IIPOBOANTCS METOJIOM 3AIOJIHEHHsI, MOXET ITOTpeOOBATHCS COOTHOILIE-
HUe Macca o0pasia/o0seM MOIENLHOM cpefibl ¢ GOJBIIMM COREpXaHUEM IOCHEqHeN cocTapisomei. B
moboM ciyyae, BbIGOp COOTHOLIEHHT Macca obpasia/obbeM MOAENBHOR CPEeIbl HE MOJDKEH MPUBOIUTH K
YMEHBLIEHUIO YYBCTBUTEILHOCTH OIPENCASHUS.

445 BpeMsa M ycJloOBHUS BKCTpaAaKUHUHU

3agada 9KCTPAaKIIMM M3 M3NE/]UN COCTOMT B M3BJICYCHHHM MAKCHMAJIHHOTO KOJHWYECTBA BPETHBIX
BELLECTB, KOTOPBIE MOI'YT OKa3aTh BO3AEHCTBME Ha MALMEHTA B IIpOLIEcCe NPUMEHEHUST M3LENHUS: BbIXOJK 32
CYTKM JUISl U3[Ie/IMi1 KPATKOBPEMEHHOTO KOHTAKTA, BBIXOJ 3a CYTKH M 32 MECSIL JUIst H3TENUI JUINTEbHOTO
KOHTAaKT4, BBIXOJ 34 CYTKH, 3a MECSAL ¥ Ha MPOTSLKCHUN XU3HH [UTd M3EIUIA IOCTOAHHOro KoHTakTa. Kak
yKa3aHo B npwioxeHuu JI, McuepIibIBaoas IKCTPAKIIVs, ONMUCAHHAS HIXE, SIBJISAETCS MOJNIE3HBIM aIbTep-
HATUBHEIM METOJIOM JUISI OLIEHKU M3JIE/IUif MOCTOSSHHOTO KOHTAKTAa, €CJIM YYTeHBl OorpaHUYeHus 1yt Gojee
KOPOTKOI'O Yieprola IMPUMEHEHMSI.

446 DkcTpaKUuAd U3 H3OENHUH

CyluecTBYIOT 1BA OCHOBHBIX METOAA 3KCTPAKIIMM, KOTOPbIE UCMONB3YIOT VISl ONpEeNeieHUs OCTaTOY -
HoTro colepXxaHust DO Mocie CTepWIM3AIMU: SKCTPAKIMSA, MOACINPYIOLIAS YCAOBHST HpUMEHEHHs B
MEAMLMHCKON NMpaKTHUKE, SBIAIOLIASsICA STAIOHHLIM METOIOM, M MCICPIBIBAIOLIAs 3KCTPAKIIKS, KOTOpas B
psAe ciaydyaeB SIBISIETCS NPUEMJIEMBIM AJIbTEPHATHBHBIM METONOM. BBIGOP MeTONA 3KCTPAKLMU HOJDKEH
OCHOBBIBATLCS Ha MPEAINONAracéMOM CHOCO0e MPUMEHEHUS M3IENHs.

B npunoxenun I' puBeACHB! PUMEPE! NMPEIUTIOXEHHBIX METOIOB 3KCTPAKLIMH.

UroOnl HE 3aHM3UTh peajibHble BeJMYMHBI OCTATOYHBIX KOJMYECTB BELUECTB, BLIOPAHHBIA METOXN
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IKCTPAKIMM JOJDKEH YYMTHIBATD MPEAIIONaraeMblii Cliocod NpuMeHeHHS H3AEUS C YIETOM MaKCUMAaJIbHOTO
BO3[CHCTBUA HA TMALIMEHTA.

TemnepaTypy ¥ BpeMsi 3KCTPaKLMH BBIOUPAIOT C YYETOM BUAA M JUIMTEJIBHOCTH KOHTAaKTa MallMeHTa
C M3ICNHMEM B COOTBETCTBHHM C 4.2 1 4.3.

4.4.6.1 Ixcmparyua, Modeaupyrowas Yca0eus NPUMEHERUs u3teus 6 MeOuyUHCKOU npaKmuke (3manox-
Hbtli Memod)

4.4.6.1.1 BomHasi 5KCTPaKI¥si, MOAEIHUPYIOLIAS YCAOBMSI IIPUMEHEHUSI, ABISIETCA STATIOHHBIM METO-~
IIOM B TOM CMBbICJI€, YTO 3TO €AMHCTBEHHBIN METOM, KOTOPbIi HaeT pe3ylbTaThl, HAMPSMYIO CPABHUMBIE C
TIPEAENbHBIMU CONEPXAHUSAMM OCTaTOYHBIX KOJIMYECTB BELECTB B COOTBETCTBUU ¢ TpeGoBaHuAMH 4.3. BTH
NpeleabHbIe COAEPXaHUsl BeIpaxXeHb! B fo3ax 30 u DXI, Bo3neicTBYIOLMX HA MAL[MEHTA.

Tak Kax HeoOXONUMO OLEHUTb OCTaTOYHBbIE KONWYECTBA BEILECTB, BO3NCHCTBYIONIME HA MAallUEHTA
WIM ToNb30BaTeNIst B Ipoliecce NPUMEHEHMsI M3NENUS B HOPMAJIbHBIX YCJIOBMSX, TpeOYIOTCS METOHBI
9KCTPaKUUH, MOAETUPYIOLIUE YCIIOBHSI IPUMEHEHHS B MEAMIMHCKOW ITPAKTHKE. DKCTPAKIHS, MOEEINPYIO-
1as1 YCOBMS TIPUMEHEHHMS WU3JENWsi, JOJDKHA TNPOBOAUTHCS C YYETOM MAKCHMMAJIBHOTO IPUGIMKEHHA K
nporeccy NpuMeHEeHHUsI.

Hanpumep, i1 MHOTUX HAPEHTEPAJIBHBIX U3NEIU HIH U3, KOHTAKTHPYIOLHX C KPOBBIO, MOXET
OBITh MCIOJIB30BaHa SKCTPAKIMS BONOH WUIMA JPYTUMH BOJAHBIMM CpeaMM ITyTeM 3alOJTHEHUS WIH IPOITyC-
KaHUsT MOMAENBHOM cpefpl Yepe3 Te MYTH, [0 KOTOPBIM IPOTEKAeT KpOBb WM XHAKOCTb, TaM, [Ae 3TO
BO3MOXHO. DKCTPaKIUI0 U3 00pa3lioB IpPOBOAAT B TEYCHUE BPEMEHH, PABHOrO WIM ITPEBBLILAIOLIETO
MaKCHMAJIbHOE BpeMsl HCIIOJIB30BaHUS TPH OXHOKPAaTHOM IpUMEHEHMM (4TO OGEeCcreYUBaeT IMOTHYIO
9KCTPaKIMIO) U NPA TEMIEPaType, MAKCUMAJIbHO MPUOMXEHHONR K pealbHbIM YCIOBHAM MPUMEHEHUS.
AJNbTepHATHBHBIM crTOCOOOM SIBASIETCS NMPUIOTOBJICHUE CEPHM BHITSLKEK (He MeHee TpeX), OXBaThIBAIOLIMX
6oyee KOPOTKHE TIPOMEXYTKM BpeMEHH, H2 OCHOBE KOTOPBIX OIPEXESIOT CKOPOCTb KCTPAKUMH IS
pacyera BIUAHUSA Gojiee JIUTENPHOTO WIH MHOTOKPAaTHOTO BO3NEHCTBHS.

Jns onpenenerusi no3sl DO u, rae HeoGxopumo, DXT', Bo3AeCTBYIOMIEH Ha TTALMEHTA WIH 110Jb30-~
BAaTeNsl B TEYEHHUE BPEMEHU TIPUMEHEHUA U3AEMS, UCTIONb3YIOT METON BOXHOM 3KCTPaKUUU, MOAEIHPYIO-
meit ycnoBust IpuMeHeHus. MeToll SKCTpaKuuu, MORETUPYIONIeil YCIOBUSA IpUMEHEHHS, HOJDKeH ObITh
OLIEHEH ¢ TOYKU 3PEHUS TOTO, HACKOJIBKO TOYHO OH OTPaXaeT peajibHbIe KOJMYECTBA BEIECTB, BO3NEHCT-
BYIOIIMX Ha TallMeHTa.

IIpuMeyanue— Komuecrsa DO (win DXI'), BhIICAEHHEIE TyTEM SKCTPaKLIMH, MOAENUPYIOLIEH yCIOBUS
TIPUMEHEHHNS, Heo0A3aTeIbHO HO/DKHBI COBIaaTh C MX OGILIMM COAEPXaHUEM B M3IETUH.

Jnst u3BIeyeHUS OCTAaTOYHBIX KojuyecTB D0 n DXT MeTooM 3KCTPaKIMK, MOIETMPYIOLIEH YCIOBUS
TIPUMEHEHHUS, B KA4eCTBE MOJEIbHOM Cpelbl MCIIONB3YIOT BOAY U ApYTHe BOAHBIE cpenbl [52]. DT BogHBIE
cpenbl HCIONb3YIOT IS U3BJICYEHMS OCTATOYHBIX KonuyecTB DO, a He U1 paCTBOPEHUS MaTepyaia caMoro
obpasua. Ecnu npeanonaraercs MOZEIUPOBaHUE TPUMEHEHNS U3EJIUS IIYTEM 3aTI0IHEHMYSI, €10 3aONHIIOT
TakuM obpa3oM, 4ToObl He OBLTO BO3MYLIHBEIX MENIKOB. Ec/M aHanU3 IpoBOAAT HE Cpa3y, BBITSIKKY CIIMBAIOT
B EMKOCTb U I'¢pMETUYHO 3aKPhIBAIOT KPLIIIKOH ¢ MPOKIAIKOHN U3 HoJUTeTpadTOp3ITUICHA.

CobonHoe MpoCTPaHCTBO B EMKOCTH € JIIOOBIM PACTBOPOM HJIH BBITSLKKOI JOJKHO COCTABISITH MEHEE
10 % o6uiero o6bemMa. BEITSKKY MOXHO XpaHHUTh B XOJOTWILHUKE B TEYEHHME HECKOJNBKHMX CYTOK (TIpHJIO-
xeHue /1), Ho, ecu UCIOMB30BAIYA BOIHYIO SKCTPAKIIUIO, CEAYET cOOMIONATh OCTOPOXHOCTD, TaK KaKk DO
MOXET IIPeBpaTUThCsl B ATHICHIIUKONL Wi DX (i B o6a mpomykra) B IpoLecce XpaHEHUS! BBITSKKYU
[18]. AHaTUTHK HOJKEH OLIEHUTH BO3MOXHOCTS MPEBPAILCHUS TIPY XpaHEHUH.

4.4.6.1.2 WcuepnbiBaioluasi 9KCTPAKUMS NMPEACTABISIET co6oi MpHeMIIEMBA abTepHATHBHBIA METOX
M MOXEeT JaTh IoJe3sHywo uHbopMaluo. Kak npasuio, 0CTaTOYHBIE KOJWYECTBA BEIIECTB, MOJYYEHHEBIE
3TUM METOIOM, COOTBETCTBYIOT HO3€, GONblIell WIM paBHOM TOH, KOTOPYI0 MOXET MOJYyYUTh MALIUEHT.
TlockosnbKy AaHHbIM B SKCTPAKIIMU UCKITIONAET BO3MOXHOCTB ONpeneNeHus J03bl B 3aBMCHMOCTH OT
BpEMEHH, OH HE FapaHTUPYET, YTO MACCa OCTAaTOYHOro KoauuectBa DO He MOCTYIHUT K MaLUEHTY B TIEpBhIC
24 4 win 30 cyr BosgeiicTBuA. OmHAKO eciM Bce JNOMYCTUMBIE NpeAeibHBEIE 3HAYEHHs corjacHo 4.3
coOmoNaloTcd M IOKa3aHO, YTO OCTATOYHOE COIEpKaHME BEIIECTB YKJIAIBIBAeTCs] B TPeOOBaHMA ISt
M3JIeNIMiA, TIOXBEPraeMbIX MCUEPBIBAIOILEN IKCTPAKIIMKM, HET HEOOXOAMMOCTH TMPOBOIWTD B JaIbHEHLIEM
SKCTPaKUHIO, MOIENUPYIOILIYIO YCIOBHS NPUMEHEeHMs. Korna HCIonb3yIoT MCUEPILIBAOLIYIO SKCTPAKIIHIO,
obpaialoT oco6oe BHUMaHUe Ha TIpeleibHble 3HaUeHUsT, PACCUUTAHHbIE 11 IepBbIX 24 9 u 30 cyT cornacHo
4.3.

4.4.6.2 Hcuepnuisarouwas sxcmpaxyus (npuemaemblii aibmepHamueHbsii memod)

4.4.6.2.1 MeToB HCYEPILIBAIOIIEH SKCTPAKIMY NpeHa3HAYSHBI IS ONpeaeIeH st ITOJIHOIO Coiep-
KaHUs OCTaTOYHBIX BellecTB B uamennu. s onpenenenms DO MNPUMEHSIOT METOAbLI SKCTPAKLMH,

6
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BKJTIOYAIOLIME TEMIIEPATYPHYIO 3KCTPAKLMIO C IMOCIEAYIOLIUM aHATU30M paBHOBECHOM mapoBoii ¢asbl,
SKCTPAKIMIO PACTBOPUTENIEM, KOILA BBITSIKKY AHAJU3UPYIOT METONOM DABHOBECHOM MapoBoil ¢assbl,
IPSIMBIM XpOMAaTOrpadpHpOBAHUEM BBITSKKY WIH IIyTeM MOJYIeHUSI GpOMIUIPHMHOBOrO ITpousBogHoro D0,
KOTOpO€ ONpPEAEISIOT C UCIoNIb30BaHUeM Gosiee yyBcTBUTEIbHOTO ['X meTekTopa.

a) QcrarowHoe conepxanne D0

JU1s ornpeneieHust OCTaTOYHOrO cofepXaHust DO METOLOM MCUEPIIBIBAIONIEN SKCTPAKIIMH CYILECTBYET
pAx MomedpHBIX cpex. IlpuMepoM METOfa, B KOTOPOM HE MCIIONB3YIOT MOIENBHYIO Cpedy, SBISIETCA
TeMIIepaTypHast ZecopOiiusi ¢ MOCIeXyIOIMM aHATM30M PaBHOBECHOM IapoBoif ¢asbl, KakK omucaHo B B.5.3.
ITpu nposeneHMy aHANM3a NOZOOHBIM 00Pa3oM METONBI C HCIIOIb30BAaHMEM PAaBHOBECHOH IMApoBoi a3kl
CYMTAIOT MCYEPIIBIBAIOLIMMHE, TOCKONbKY OHH IIpeIHA3HAYECHBI IS BhIIEJEHHIS BCEX OCTATOYHBIX KOJIUYECTB
D0 B obpasne. OnHaKO DAHHHEIM METOXAM HEJB3SI OTHATH NPEAIIOYTeHHE, MIM OHM MOFYT OBITH BoOOILE
HEBBITOJHUMBIMHU NIPY NPSIMOM aHaIu3e. BLIIIONHSS aHATH3BI METOIOM PAaBHOBECHOM MApoBOi dasel Mpu
OIpeleIEHUH OCTATOYHOTo cofepxkaHus DO B MOJMMEPHEIX MaTepuaiax, TAKMX KaK MOJIMMETWIMETAKpH -
JIaT, QHAJIUTUK [OJXeH o0paTUTh ocoboe BHUMAHUE Ha TO, YTOObI 0OecneynTh MojHoe BhlgeneHue DO,

st MeTOIOB XUIKOCTHOM 3KCTpaKuMK BhIGOpP MOAXONSUIEH MOIEIbHOM Cpelbl 3aBHCHUT OT COCTaBa
Marepuaja usfenus U ero ¢parmeHToB. UroObl 06neryuTh MnosiHoe BhigejieHHe DO u3 obpasla, B MeToae
HCYepPIbIBAIOLICH 9KCTPAKIIMH [IPEANIOYTEHHE CIEAYET OTAATD XUIKOCTIM, KOTOPHIE PACTBOPSIOT MaTepHal
o0pasna, py yCJIOBHH, YTO JAHHBIM METOIOM B PACTBOP HE OYIYT BHECEHBI MEIIAIOIINE BeleCTBa. MeTombl
KUIKOCTHOM SKCTPaKLUMK B COMETAHUM C aHAIM30M paBHOBECHOM naposoit ¢asnt onucansl B b.5.4. Takue
METOIbI MOTYT OKa3aThCH YIOOHBIMY IS OTAEAeHNSI DO OT MElIaloINX XUMUYECKUX BEIIECTB, COIKCTpa-
TYPYEMBIX U3 BEUICCTRBA, COCTABAIONIEr0 OCHOBY 00pasua. MojaensHble cpeninl, npuseneHyble B B.3.2, Obuin
OLIEHEHBI B X0/l CPAaBHUTEIBHBIX MeX/IabopaTopHBIX HccaenoBaHuil [66, 67]. [Lis Toro yToObl YCTAHOBUTH
MPUIOSHOCTh APYTMX MOMEJIBHBIX CPEI [UISI METOAA WCYEPIBIBAIOLICH 3KCTpaKLWM, CIeayeT OLEHWUTH
3¢ deKTUBHOCTh 3KCTPAKLUMH IO OTHOLIEHHIO K OXHOMY WIM HECKOJbKMM METONAM, H3M0XECHHBIM B
HACTOSILLIEM CTaHOApTe.

AHaTUTHYECKAast METOIMKA IIPEIIMCHIBACT B CIIYYae UCIIONIB30BaHMsI METOAA MCYEPIIBIBAIOLIEN 9KCTpa-
KUMY [IpH [EPBUYHOM aHATM3E MCCleXyeMoro obpaslia MPOBOJUTE OIIpeNeieHHe HECKOJIBKO pa3, YTOO!
yOenuThCs B KOJIMYECTBEHHOM M3BJIeUeHUH. JJIst M3eNuil, CONepXaIX OTHOCUTETbHO MaJlble KOJTUYECTBA
octaToqHOI DO, OOLIETIPHHATBIE METOABI MOTYT HE 00€CITeYUTh SKCTPAKLIHIO 9TUX KOJMYECTB Jaxke MOCIe
OTHOCHUTEJBHO TTPONOJUKUTEABHON SKCTPaKIIMH.

6) Ocrartounoe coxepxanne DXT

JList sKCTpakiuy ocTaTOYHBIX KonndyecTB OXT 13 u3fenuil OObIMHO MCHOJB3YIOT BOAY.

4.4.6.2.2 Hspenus HeGOMBILIOTO pasMepa IIOMELIAIOT B eMKOCTh LIS SKCTPaKIMH IEJTMKOM U IIPOBOAAT
3KCTPAaKIMIO U3 Bcero u3nenus. Jius usnenmit GONBLIOrO pa3Mepa, KOrda HeoOXOMUMO OIpelesUTh
OCTaTOYHOE cofepxaHue DO B YaCTH U3NEHHMSA, OTOHUPAIOT NpPEACTABUTENbHBIE GpParMeHTH MAaTEPHAJIOB,
BXOJSILIMX B COCTAB M3lenus. B rocienHeM ciydae cienyeT cobiiofaTh 0CTOpoXHocTh. [Ipu HeoGxomu-
MOCTH, IJISL TOTrO, YTOOB! YOeXMTHCS B IPAaBWIBHOCTH NAHHBIX, NMONYYEHHBIX NPH aHaANM3e HeOONbIIKX
00pasuoB U3LENU GONBLIOro pasMepa, oTOMPAIOT HECKOJIBKO NMPEACTABUTENbHEBIX ()parMeHTOB USLETHA.

OTH npeacTaBUTENbHblE (PparMEHTHl MOryT ObITh OTOOpaHbl HByMa criocobamu. Ilpu HamUMYUH
HECKOJIbKMX Pa3sHBbIX MaTepHayioB JOJI KAXKIOT0 KOMIIOHEHTA IO CPAaBHEHUIO ¢ Maccoil obpasna mojDKHa
COOTBETCTBOBATh HOJE 3TOTO KOMIIOHEHTA IO OTHOIUEHWIO K oOlueil Macce McciaemyeMoro uazienusi. B
KayecTBe AJIbTePHATHBBI IS MCCIENOBaHHS MOXET ObITh BbIOpaHa YacTh M3ACHHUSI, €CIM €€ OLIEHKa
TOKa3aJ1a, YTO OHa SIBJISIETCS HAMXYALUEH C TOYKY 3pEHUS COREPXaHUS OCTaTOYHBIX TPOAYKTOB. BriOpaHHbIi
METOI AOJLKEH OBITH 06OCHOBAH.

447 PesynbTaTh aHAaNU3a M HUX MHTEpHNpeTaUHUA

4.4.7.1 Buvtuucaenue Koau4ecmea 3KCmpazupyemuix OCMAmoYHbIX eeulecme

O6liee KONUMYECTBO IKCTPATUPYEMBIX OCTATOYHBIX BellecTB AE, MI, pacCYMTBIBAIOT MCXOAs M3
KOHLEHTPAlLlMKM OCTATOYHBIX BEIECTB, OOHAPYXEHHBIX B BBITSIKKAX, 10 (popmyiie

AE=% ER-EV,
0

IOe 7 — YHUCIO 3KCTPAKLMHY;
ER — xoHuenrpauus D0, ompeneseHHas 10 KaIMOPOBOYHON KpUBOU, Mr/MII;
EV — o06BeM BBITSDKKM, ML
OcraTtoyHoe cofepXaHue NP SKCTPaKiIMKM, MOJENUPYIOLIEH YCIIOBUA TPUMeEHeHUST uanenus, AR, mi,
paccyuThHIBaIOT TI0 opmyie
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rae ER — KoHueHTpauus DO, onpeleleHHast [0 KaTMOPOBOYHON KPUBOM, MI/MI;
m — Macca BBITSIKKH, T
p — IUIOTHOCTb BOIbBI, I'/MIJIL.
OcraroyHoe cofiepXaHue TIPY UCUepITbIBaIOLIeil 3KeTpakimu AE ', M, pacCYUTRIBAIOT o GopMyIe

roe Ry — Macca OCTaTOYHBIX BELUECTB, SKCTPArHPOBAHHBIX 13 0bpasLa, Mr;
mp— oblad Macca U3NENNs, T;
mg— Macca obpasua, r.
4.4.7.2 Pacuem cpedneii Oeiicmeyioueii 0ozvi (ADD) ons cpasmenus ¢ Oonycmumvimu 3HAYEHUSAMU,
npedcmasnennsimu 6 4.3
Jins uagenuit MOCTOSIHHOTO KOHTAKTAa CPeIHECYTOUHYIO 03y ADD paccYMTHIBAIOT Mo popMyite

_ AE
ADD = 55505°
rae 25000 — pomoKUTENIBHOCTb XHU3HH, CYT;

AE — B coorercrBuM ¢ 4.4.7.1.

Jlns usnenuit mocTossHHOro KoHTakTa ADD Takke TOJMXHBI COOTBETCTBOBATH JOMYCTUMBIM 3HAYEHH -
SIM, YCTAHOBJEHHBIM [JIsl U3IEANH MIUTENBHOIO U KPaTKOBPEMEHHOIO KOHTAKTa.

Jna wagenuit ;uutensHoro KoHrakra ADD paccuMTBIBAIOT 110 GopMyJie

AE
ADD = 30
roe 30 — KOJIUYECTBO CYTOK B Mecslle;
AE — B coorBercTBuu ¢ 4.4.7.1.
Jis u3nenust IUIMTeNbHOro KoHTakTa ADD TakXe JOJDKHBI COOTBETCTBOBATD AOIMYCTUMBIM 3HAYEHUSAM,
YCTAHOBJIEHHBIM UL U3JIEIMHA KPaTKOBPEMEHHOIO KOHTAKTa.
JIns w3menuit KpaTKOBPEMEHHOTo KOHTaKTa ADD paccqdUTHIBAIOT 0 hopmyrte

ADD = AE,

rne AE — B coorBercTBUH ¢ 4.4.7.1.

5 BbimycK mpOXYKIHH

H3nenus cooTBeTCTBYIOT HACTOALIEMY CTAHAAPTY, €CJIH OHM OTBEYalOT TPeGOBAHUSIM TI0 COREPKAHUIO
D0 u, npu Heobxomumoctn, DXT.

Ecnm uMeloTcss COOTBETCTBYIOLIME 3KCIEPUMEHTANbHBIE IaHHBIE MO MM GdY3MOHHOI KUHETHKE
OCTAaTOYHBIX BEILECTB, M3IEMUs JUIS OLIEHKM MX KAYECTBA MOXHO CIPYIITUPOBATH TI0 CXOACTBY MAaTEpHAJIOB,
npoleccy U3rOTORJICHUS U NIpUMEHEHUIO (TipwioxeHue B).

JIJ1s1 BBITyCKA NMApTUY CTEPUWIBHBIX U3LETHIl UCTIONB3YIOT OUH M3 METONOB, OIMMCAHHEIX B 5.1 B 5.2.

5.1 Bemyck npoaykuu# (€3 HCIOB30BANASA JAHHLIX 0 KPHBLIM JIEra3amun

Korma pesynpTaThl 10 KPUBBIM HEra3aliii M3NEeNUid OTCYTCTBYIOT, U3NEIUs MOIYT OBITh BHIIYIIEHEL,
€CJIM OHM COOTBETCTBYIOT HACTOSILIIEMY CTAHIAPTY, 4 JAHHBIE, MONYJEeHHBIE B PE3yAbTaTe MCCNETOBAHMIA,
TIPOBEICHHBIX IO METOAMKAM, OITMCAHHBIM B MPHIOXEeHUH B, cOOTBETCTBYIOT TpeGOBaHMAM II0 ComepXa-
a0 DO U, npu HeoGxoguMocTh, DXT, ycraHOBNEHHDBIM B 4.3.

5.2 Meroanka BHIDYCKa NPOAYKIMY € HCHONH30BAHHEM KPHBBIX AETA3ANHHA

Kpuseie nerasalum UCIIONB3YIOT U ONpENEICHHST BPEMEHH IOC/e CTEPWIN3AIMM, HEOOXOMUMOro
IUISE TOrO, YTOOBI CONEpXAHWE OCTATOYHBIX BEUIECTB B M3NEMMSX WIHM TPYNIIAX ORHOPOMHBIX U3AEITHA
JOCTUTJIO 3HAYEHMI, 0COOEHHO B OTHOLUEHWH DO, COOTBETCTBYIOLLMX TpeboBaHMAM 4.3. M3nenmns DOJXHBI
MOCTABJIATHCA HA PBIHOK C YYETOM MPEABAPUTENFHO YCTAHOBJIEHHOIO BPEMEHH IOC/I€ OKOHYAaHHUS CTEPH-

8
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JIM3ALMH U YCJIOBMH, ONIPEAEISIEMBIX 110 SKCIIEPUMEHTIbHBIM KPUBBIM HEra3amiH Tak, YT0Ghl OCTaTOYHbIE
cofepxXaHusi D0 B U3ACIUAX YIOBIECTBOPSUIH TpeGoBaHMAM 4.3.

BOl‘IpOCH ACra3altid NpOoNyKUHH, HU3IJNOXKCHHBIC B IIPHIIOXCHHH B, JOJDKHBI pacCMaTpHBATbCA Ha
OCHOBE JAHHBIX O Ka9eCTBE IIPOCTEPHWIN30BAHHBIX NAPTHil, KOTOPHIE XPaHWIHCH B YCIOBHSIX KOHTPOJHpYe-
Mo# Jera3alldi B pa3HbIe BpeMEHa rojia Mpy pasHbIX TEMIIEpaTypax Aeraszanuu. JIjs moaydeHus aKcrepn-
MEHTAIbHBIX JAHHBIX IIPA IOCTPOCHMHM KPHUBBIX JEra3salid HEoOXOAMMO YYMTHIBATh HATMYUE APYTHX,
HaXOISIILAXCS PAROM, IIPOCTEPHIN30BAHHBIX DO U3NENMIA.

Beimryck w3gemmif, IpOU3BEAEHHBIX U MPOCTEPHIIM30BAHHBIX B KOHTPOJIMPYEMBIX YCIOBHSAX B COOTBET-
crBud ¢ UCO 11135 [1] e EN 550 [2], ocytuecThisior, ecimu coGpassl JaHHBIE MHHUMYM OT TpeX MapTHii
M3AeHii, NPOCTePM30BAaHHBIX B pasHoe BpeMsa. Murpanus 30 u3 GoNpIIMHCTBA MATEPUANOB U U3HENU
[poTeKaeT KaK KMHEeTW4YecKas peakiHs I1epBOro Imopsaka, 1. €. In[DO] mpornoplLyoHaieH BpeMEHH,
NpoLIeIIeMy Nocie crepwin3anun. ['padvk 3aBUCMMOCTH HATYPATBHOIO JIOTapudMa SKCIIEPUMEHTANbHO
omnpefeleHHOW KoHUeHTpauu#d DO OT BpeMEeHM, NpOLIEAUIero Mocke CTepPIIM3aludy, JUHEeH. BhITyck
U3/ICNMIA ONpenessAeTCs BpEMEHEM, NMPOLIeALIHM II0Ce CTEPUIN3ALIMM, COOTBETCTBYIOILIMM TOYKE Nepece-
YeHHMS] CpeIHEHd JHUHMHU PErpeccHd CO 3HAYCHHEM MAaKCHUMAIBHO AOIYCTUMOrO YpOBHS COHEpXaHMS
OCTAaTOYHBIX BEIUIECTB. DTOT IMOOXOX MOXKHO MCHOJB30BaThb JUISI U3JCHMIA, KOTOpbIe CTEPHIM3YIOTCS B
KOJINYecTBe (YHUC/IO CTEPHIM3YEMbIX MAPTHIl), HEXOCTATOYHOM JUIS HCTIONB30BAHUSI B HUXKE OIMMCAHHOM
MeTo[le, WM MoKa cOOMPAIOTCsST AAaHHBIE 0 KPUBLIM Aerazauuu. Vicnons3oBaHWe WIS MOCTPOSHUSA KPUBBIX
JIera3aiiyd perpecCCHOHHOIO aHaM3a NaHHbIX, COBPAaHHBIX B pe3y/ibTaTe 00paGoOTKM MOCTATOYHOro YMCIa
BPEMEHHBIX TOYEK MO MEHBbLUCH Mepe A TpeX MapTuil u3nenuid, obecreurBaeT BBHIMYCK H3AEHHIA C
JOTIyCTUMBIM COOEPXKAaHUEM OCTATOYHBIX BELLECTB Ha IMpPOrHO3upyeMoM ypoBHe (PL) ¢ moBepUTENbHOM
BeposiTHOCTEIO 95 %. KpuBble BpeMSl — KOHUCHTPAUUS AN M3ACIUM, BHIIOJHEHHBIX U3 KOMOMHALMH
PasTUYHBIX MAaTePHaIOB, MOIYT HE COOTBETCTBOBAThH 3TOM MPOCTON MOMIENH BO BCEil paccMarpuBaeMoi
o6y1acTv U NoTpeboBaTh OTAEILHOTO PACCMOTPEHHS.

IIporsosupyeMslil ypoBeHb PL BBMUCISIOT 110 dopMmynam:

52 -~y )
PL=x,+1, Zalyely O %)

5 n Bz (x;~ xp)2

IJe Xy — PacuyeTHOE CpeJHee 3HAYEHHEe BPEMEHH BHIIYCKA M3IEIHSA, COOTBETCTBYIONIEE HOMYCTHMOMY
conepxaHuio DO, u;
Yp — 3HayeHHe Jorapugma JoIMycTUMOro colepxaHus J0;
a— OTpe30K NPSAMOU THUHEHHON perpeccuu;
b — yron HakJIOHa JTUHUU perpeccum;
PL — mporHosupyeMoe IpefesbHOe 3HaYeHue ST ONHOM eIUHUALIBI U3(eINs;
t — BenuyiuHa KosdduivenTa CrbioneHTa Npy JOBEPUTEILHON BEPOSITHOCTH o ¢ (17 — 2) cTene-
HSIMH CBOBOIBI;
§2 — p#UCTIepCHS JTUHUM PErpecCUM JIIST OCTATOYHBIX BELUECTB;
Y, — CpemHee 3HaYCHUE norapudma S0;

n — YUCJIO U3MEPSIEMBIX BEIUYKH,
X; — BpeMsi, IPOLISALEe C MOMEHTA CTEPIUIA3ALIMH, IIPU KOTOPOM ObUIM TPON3BEICHBI H3MEPEHNA;
X, — CpeAaHee Bpems, IpOoLIeRLIee ¢ MOMEHTA CTepWIM3aLUH.

Bce naHHble, Mcrionb3yeMbie Ml BBITYCKAa W3NENHA B COOTBETCTBHMM C HAcCTOSILIMM CTaHIApTOM,
IOJIXHBI OBITh NOJIYYEHBI B MIPOLIECCE IKCIIEPUMEHTOB U aHAIU30B, BBIIIOJIHEHHBIX 10 CTAHAAPTU30BAHHbBIM
METOIMKAM.

Ilpy M3MEHEHMU YCHOBUH CTEPUIM3ALMM, TEPEUMCICHHBIX B MPUIOKEHHU B, cilelyeT MpoOBECTH
MPOBEPKY COIEPXAaHHs OCTATOYHEBIX BEIIECTB B U3ACHMU. ECIM 2Ta MpoBepka ITOKa3bIBAET YBENUYEHUE
YPOBHSI OCTaTOYHOTO colepxaHusi DO, 9robbl yOeAUTscd B NMPHIONHOCTH HU3NEIMiA, CIelyeT MOJYyYHTh
HOBbIE KPMBBIE JIETAa3a1i1¥ OCTATOYHBIX BEIIECTB.
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IIPUJIOXEHHUE A
(obs3aTennpHOE)

OneBka XpoMaTOrpaMM, HOJMY9EHHBIX METOJOM Ia30B0H XpoMaTorpadus

A.1 O0mue noJOXeHHs
B HacTosi1leM NPHIOXEHUH YCTAaHABIMBacTC MHUHMMANLHEI HaGop TpeGOBaHWIA TP BHINOJHEHMM AHATHTH-
YeCKHX METOIMK, MCIONB3YeMEIX A onpeneneHus B0 u DXT.

A.2 VcTrounnEM
91U TpeboBaHWA IPUBENEHbI B CHPaBOYHMKAX IO rasoBodl xpomarorpapuu [106] ¥ mepea BBHIOMHEHHMEM

KaKoi-n11nbo MEeTOAMKH TOMKHEL ObITh 1IpOaHaNIN3NPOBaHbl AHAIMTHKOM. PEKOMEHIyETCsl TAKXE MTPOCMOTPETh CTAThH,
Kacawllrecs nipenennos obHapyxenus [12], [18], [39].

A.3 Obo3nagenus

B HacTos1EeM ITPUIOXKEHWH UCHONB3YIOT CAeAYIOIHe 0G03HAYEHUS:

R — paspewmenue;

T — Qakrop o6pa3oBaHmus «XBOCTa» ITHKa;

1}, I — BpeMs yOEepXuUBaHMs XpoMarorpadudeckux MUkos 1 u 2, rae #) cooTBercryeT muky D0 (wnn DXT), a
1, ~— BpeMd yAepXUBaHusA GmrKailero cocefHero nuka (pucyHok A.l);

W\, W, — coOTBEeTCTBYIOLIAs IUMPHHA MHKOB, 3KCTPaloNMpoBaHHas K 6a30Boif JMHMM 1A TMHMKOB | M 2,
BHIDAXCHHAS B TEX X€ €AMHMLIAX, YTO M BpeMs YACpXHBaHMsS (PHCYHOK A.1);

Wb.os — IIMPWHA MHKA Ha ypoBHE 5 % BBICOTHI (PHCYHOK A.2);

J— paccrosiHue OT MakCMMyMa IMKa Jo Havyana (poHTa muka (pUCYHOK A.2);

k' — ¢akrop eMKocTH;

t, — BpeMsl BHIXOZa KOMITIOHEHTOB, He YIEPXMBAIOLIMXCA Ha KOJIOHKE, TAKMX KaK BO3AyX (PHCYHOK A.1);

t — BpeMs YyIepXUBaHUA OCHOBHOTO NHKa ONpeAesieMOro ocTarouyHoro selectsa (D0 win OXI);

h — BBICOTA ITHKA.

pay

@
é‘ g Muk pacTeoputens
g § “XBocT" Nuka pacTeopuTens
g @
E [e] x l f\
sl & &
2 -
w, N’ NS S
Bpemna
fa Whi2 Wy P

Wy

t

Pucynox A.l1 — XpoMarorpaguyecKoe pasaeieHue JBYX BELIECTB

MakcUMyM nuka

DPOHT nuka "XsocT" nuka

0,05h

W0,05

« Hanpaane}me ABHXEHHA AuarpaMMbl

PucyHok A.2 — ACHMMETPUYHEIA XpoMaTorpadHyecKuil TTHK
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A.4 Munuma/babie TpeOoBAHHSA

A.4.1 [Ins BBITTONHEHHUS] METOIUK PEKOMEHAYETCs, YTOGbl MapaMeTphl OTBEYaIH CIEAYIOIMM MHHMMAIbHBIM
TpeOOBAHUSIM.

Paspelnenye paccuMThIBAIOT NIO GopMyIie

R=2 h-1
TT W Wy

3HayeHHe pa3pelleHHs TIPH pacyeTe 110 TUIOIUAAH MM BHICOTE NMKA JO/LKHO ObITh GoMbile WIH pasHo 1,2.
ANBTepHATHBHO (HaKTOp EMKOCTH PAcCYMTHIBAIOT IO GopMye

k=——1

ot~

3HayeHue daKTopa eMKOCTH JOJDKHO ObITh Gonbllle MMM paBHO 1,3.
®akTop 06pa30BaHHs «XBOCTa» NMMKa PACCYMUTHIBAIOT 110 (GOpMyIe

_ Waes
T=—=
2f
3HayeHHE «XBOCTA» MMKA JOJIKHO OBITh MEHbIUE WM paBHO 1,5.

Ilpu KonyecTBEHHOH OLIeHKe HU3KMX KOoHUeHTpauuit D0 wim DX oTHOIEeHHe CUTHAI—IUYM JO/DKHO GBITh
rio MeHblueit Mepe 1011 (g onpeaeneHUsT COOTHOUIEHHS CUTHAI—IUYM MOXET 0Ka3aTbes HeOOXOOUMBIM YCTaHOBHTD
ATTCHIOALIWIO YCUIIMTENS Ta3oBoro xpomarorpada 1 x 1).

JIna BRIYMCIEHHS paspellieHus ¥ (akTopa oGpa3oBaHUS «XBOCTa» TIHKA CKOPOCTb CAMOINMCLA J0/UKHA GbITh He
MeHee 10 ¢cM/MHH, @ BbIcOTa ITMKA JOJDKHA COCTaBISATh He MeHee 75 % oT HOJMHOro pa3Maxa HIKAJHI.

A.4.2 HoMuHAILHOE OTHOCHTENLHOE OTKIOHEHVEe KanubpoBouHoro rpaduika (RSD) JoaKXHO GhiTh MEHBIIE WIH
pasHo 5 % g D0 u DXT st psaa UCIOB3YeMbIX PACTBOPOB CTAHAAPTHBIX 00pa3lioB

RSD =7 100,

Zy? I, Zy
[pr-2 sl 22

o=

THE n — YMCJIO U3MEPEHHIA,
y — TJIOWAAb WIHM BHICOTA XpOoMaTorpauyeckoro muka;
X — KOHLIEHTpaLMsi pacTBOpa CTAHIAPTHOro ofpaslia;

S — HaKJIOH NMHUU PErpeccH UiA KambpoBoyHoro rpadyka, pacCYUTaHHEIA 110 MeTONy HANMEHBIIMX KBaJpaToB;
A — cpenHee 3HaYCHHE;

6 — CTaHIAPTHOE OTKJIOHCHHUE;
o2 — mucnepcys.
DTH KpUTEPUH pPACCYNTAHBI NPH MHOTOKPATHHIX AHANM3aX MO KpaiiHeW Mepe TPeX STANOHHHIX o6paslios,

TIDHTOTOBJIEHHLIX TaKMM 00pa3oM, YTOObI OHM OXBATHIBUIM BCIO JIMHENHYIO obOnacTp KajJMOpOBOYHOro rpaduka,
Mucnonb3yeMmoro B aHammse D0 n DXT.

A.5 DBa3oBas JHHEMS XpOMATOTPAMMBY

PexoMeHayerca, 4To0bl MEXIY OTAENbHBIMUA XpoMaTorpacdHyecKUMH U3MepeHusiMi 0a3oBast IMHHMA BO3Bpallla-
JIaCh Ha YPOBEHb, He NpPEeBbIIAIOINEA 5 % OT nepBoHaYalbHOI 6a30BO#H JMHNM.

A.6 dononnurensHbie HCTOYRHKHM MHBOPMAIMH

Korna HeoOGxoOMMO BHECTM M3MEHEHUsS B AaHAJUTHYECKME METOAMKM, H3JIOXEHHbIE BbHIE, PEKOMEHAYIOT

HCTIONB30BaTh CJICAYIOLIME MCTOYHMKM HMHGOPMAUMH. DYKOBOACTBO MO 3KCIUIyaTallMH HCIONL3YEMOTO Tra30BOTO
xpomarorpada, paiMyHeie y4eOHUKHU I10 Ta30BO# XpoMaTtorpaduu.
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IIPUJIOXEHUE b
(obs3aTenbHOE)

TasoxpomMaTorpaduueckoe onpeneienne 30 n IXT

B.1 Xpomarorpaduueckne MeTOIHEM

B.1.1 MeToAH oOnpegeneHNss OCTATOYHOTO coaepxaHusa 30

JUis KondecTBeHHOro onpefefieHud D0 B BHITXKKaX HCHONbL3YIOT pa3ludIHbie MeTOAbl. B HayuHoOIf JIMTepaType
OIMUCAH PsiJi METOMK MPOBEACHHS HCYEPITRHIBAIOLLCH SKCTPAKIMH C TIOCAEAYIOLIMM ofpeaenacHueM 30 MeToIoM ra3oBoit
xpomarorpadun. B npunoxenni X gaHbl CCHUIKH Ha HECKOJIBKO OITyOJIMKOBAaHHBIX MECTOIOB, a TAKXKE Ha ps 0630PHBIX
craTeil. Bo3aMOXHO, TAKKe CYLIECTBYET PAA HEOMyGAMKOBAaHHRIX METOAOB VI ONpelie/IeHNs OCTATOYHOTO COAEpPXaHUs
D0. Ony6IMKOBaHHbBIE METOABI He BCErja MOTYT OKa3aThCH IOAXONAIMMH B CBA3H ¢ pasHooOpa3neM usgenuil. [Toaromy
JOMYCKaeTcsl UCAOIL30BaTh JII000H MeTol, ABNSIOMIACA aHATMTUYECKHM M OLIEHEHHbIA B CPABHEHHMM C YTBEPXICH-
HBIMH METOIAMH, M3NTOKEHHBIMH B HACTOSILUEM CTaHAApPTe.

Meron siBsieTcd aHAIMTUYECKHM, KOrZla OH 0ONafacT COOTBETCTBYIOLIMMH TOYHOCTBIO, CENEKTHMBHOCTHIO,
JINHEMHOCTBIO M YYBCTBHUTENHHOCTBIO, JOCTATOUHBIMM IS ONpefeNeHUs] YPOBHS CONEPXaHUs STHICHOKCHUAA B M3le-
JIMAX, KOTOpbIM npefHasHayeH JUIA aHAM3a Ha COOTBETCTBHME IIPEACHLHBLIM 3HAYEHWSM OCTAaTOYHBIX KOJMYECTB,
YCTaHORJICHHBIM B 4.3, U MPUMEHKHM K aHAIU3NPYEMOMY M3IEJHIO.

MeTtonbl, U3/I0XKEHHBIE B HACTOSIIEM TIPHIOXEHUH, SBISIIOTCA apOMTPaOXHBEIMM METONAMH, 10 OTHOLICHMIO K
KOTOPBHIM JAODKCH OLIEHWBaTbCsl Mo0o# albTepHAaTUBHBIN MeTO/I.

B HacrosilieM NpHIOXEHWH METOAbl NMPEACTaB/IcHb TAKUM 00pa3oM, YToOhl aHaMTHK MOT BbIGparh Haubonee
npreMiembiit. s Gonee neTanbHoro o6cyXAeHHS KaXAOro MeTo/ia ciiefyeT o0palarbesi K OpUTHHATLHOM JIMTEpaType.
AHATIUTUKY OO/DKHM YCTAHOBHTb CTaGMWJILHOCTH PAacTBOPOB CTAHIAPTHHIX OOPa3lioB, MCIONB3YEMBIX JUIA KAJMOPOBKH
B XpoMartorpadpuyeckux MeTONWKaX, M YOEAUTbCS, YTO HE HCIONB3YIOTCS PAaCTBOPH CTAHAApPTHHIX OOpasloB C
TIPOCPOYSHHBIM CPOKOM TOJHOCTH.

B.12 loaroToBKa pacTBOPOB CTaHAApPTHHIX ob6pa3uos 30

B.1.2.1 O6wue noroxcenus

B cneny1oluyx IyHKTax M310XEHH! B O6LIMX YepTax METOOUKH IIPUTOTOBICHHS pacTBOPOB CTaHAAPTHHIX 06pa3lioB
JUTs ra3oBoii xpomarorpadui.

IMIpuMeyaHnHue— AIbTepHaTUBON ABNIAETCS NPHOOPETEHHME CTAaHAAPTHHIX 00pa3uoB, CTAaGMWILHOCTh KOTO-
PHIX FapaHTHpPOBaHa, H3TOTOBJICHHKIX 1ToJ KoHTponeM Good Manufacturing Practices.

FoTOBAT pacTBOPH! CTAHAAPTHRIX 00pa3uoB mH60 0ObeMHBIM METONOM NPH PACTBOPEHMHM U3BECTHBIX 0OBEMOB
razoo6paszHoil DO, nubO rpaBUMETPHYECKH, pacTsopas Xuaxylo DO usBecTHoi Macchl. B oboMx ciayyasx cTpoAr
CTaHIapTHHIN KamuGpoBOYHBIH rpadMK 3aBUCHMOCTH BBRICOTHI WM TUTOLIAMM IMKA OT KOHUEHTpauMu J0.

CoeuHAI0T 6aUIoH, coaepxamuit DO ¢ HOpMHPOBAHHBEIMK XapaKTepUCTMKaMM, ¢ (JIaKOHOM OGBEMOM NMpH-
GnuzuTenbHo 30 M1, cHaGXeHHBIM NIpo6Koit, Kak nokasaHo Ha pucyHke B.1, s yero TpyOkoii CBSI3bIBAIOT PEryisaTop
Gannona ¢ Urnoi ang nHbeKuMi. [TpoThiXaloT BXxogHoM uriot 1 po6Ky diiakoHa M OMYyCKAIOT €€ XOHeLl BHU3 1O AHa.

1— xnanan; 2 — perynsrop; 3 — tpy6ku [1BX; 4 — cTakaH ¢ Bosoi; 5 — duiakoH; 6 — BXolHas ura 1;
7 — BBIXOAHas MINa 2; § — 3aRMHYMBAIOWAsACA KphiKa ¢ IITO® npoxnankoit; 9 — 6auioH ¢ razoobpasHeM D0

Pucyrok B.1 — YcrpoiicTBo [id IPpMroToBAeHUs cTaHaaprop 30

12
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Brnmanpue! Kpaiine BaXao 1st 32Tl aHATHTHEA OT BPEJHOTO JeHCTBAA HPOBOHTD JAHHYIO IPOREAYPY B BBITSKHOM
mkagy (cm. 4.4.1).

TIpokaneiBaoT npobKy ¢uiakoHa BTOPOM UINOH A1 MHBEKINH TaK, YTO6H KOHYMK UINTbI HAXOMWICH B BepXHeix
vyacTy ¢naxona. [pucoemmsmor Tpy6Ky ¢ BrIXxogHoi Mrie 2 ¥ ONYCKalOT KoHeil TPYOKM B cTakaH c BOHOH oGbeMOM
300 mi.

Hauunator npomyckars DO yepes cucreMy TakuM 06pasoM, YTOGH! ITy3bIPbKH BRITECHSIEMOTO Ta3a BRIXOQWIH U3
TPYOKM CO CKOPOCTBIO OJMH My3bipeK B cexyHAay. IIpomysalor cocyn B TeyeHHe NMpUOMM3UTENbHO 15 MUH. Yamansaior
BXOAHYIO My I U3 ¢nakoHa M ypaBHOBELIMBAIOT JaBleHHe rasoobpaszHoil DO B cocyme ¢ atMocdepHBIM, 4TO
JOCTUTaeTCsl yOaJleHNeM BBIXOAHOM MITIBI 2, KaK TOJNBKO MCYE3HYT Iy3bIPPKU B CTaKaHe ¢ BOROW. B npubGnmxenun K
3aKOHY Wil MICATBHBIX Ta30B MOXHO IT0Ka3aTh, 4TO KOHLeHTpauus DO Bo duiakoHe cocraBuT 1,83 Mxr/Mi mpu
nasneHuy 760 M pr. cr.) u Temmeparype 20 °C.

KoHueHTpauus 3TWJICHOKCHAa B MUKPOrpaMMax Ha MWUIWIMTP, COTJIaCHO 3aKOHY JUISl HACAIbHBIX Fa30B, MOXET
OBITH paccuMTaHa IIA KOHKPETHON TeMIieparyphl ¢ B rpagycax Ilenbcus u JaBlieHHs p, MM PT. CT., Ito dopmyrne

- P
Peo = 0.706 37377

rae 0,706 — 3HaueHMe, 0BpaTHOE ra30BoH MOCTOSHHOM R g onpenenerna 30, r-Komu pr. er.—ia—1,

b.1.2.2 Pa3sbasnenun cmandapmusix obpasyos J0 043 anaauza memodom pagHoeecHoll naposol gazbl

Pas6apisioT cTaHAapTHHIN o6pasell, IPUIOTOBICHHEIN cortacHo B.1.2.1, Bo ¢rakoHe (HOMUHANBHEIN 06BEM
1S mn). O6bem dnakoHa moixeH OBITh IIPEABAPUTENIBHO OIpeAcaeH ¢ norpemnoctsio go 0,01 mMn (npu anainze
o6pa3ioB HeoBGXOAUMO KCITO/IB30BaTh HIIAKOHB TaKo# Xe BMecruMocTH). CHavasna BO GIakoH ITPOITYCKAIOT CYXOM a30T
B TeueHye 1 muH. M3 dnakona ¢ razoo6pasnoit 30 or6upalor okomo 10 MKJI ¢ HOMOUIBIO Ta30BOTO INpHIA. YIAISIOT
LITIpUII U3 (IaKoHa U MOPINHEM WIIPULIA TIOMYYAIOT XelaeMblit 0GBEM B ITOJIOKEHWH ¢ IMOTHATOMN BBEPX UIJIOMN.

IToMmeinaior ¢nakoH, 3amoNHeHHBIN a30TOM, Ha KOHELl HanparieHHOH BBepX HINul ¥ BBoaar 10 mxia D0 Bo
¢dnaxon. He npokayuBas minpui, HeMeANSHHO YIANAIOT ero u3 dnakoHa. Teneps dakoH copepxut 18,3 Mxr DO npu
Temirepatype 20 °C u nasnenud 760 MM pT. CT. YpaBHOBELIMBAXOT KOHUEHTpauu0 B0 ¢ OKpYXalOLMMH YCIOBUAMH,
Xax omucaHo B b.1.2.1.

Broasr mpo6y raza 100 MK u3 ¢rakoHa B ra3oBblii XpoMaTorpad Uis MOTYYEHNSI XPOMAToOrpaMmbl. AHANIU3
TIOBTOPSIOT ABaxAbl. IIpurorasmipaior Gosiee BBICOKOKOHLIEHTPUPOBaHHbiE CTAHAAPTHEIE 06pasim! yTeM pazOaBicHUs
OoNbIIMX ATUKBOT 4YMcTOM raszoobpasHoit BO. Tak kax Bo duakoHax copepxUTcAd cBoGoxHasi razoobpasnas DO,
PacTBOPHI CTAHAAPTHEIX 0OPa3lioB HE HYXHO HAarpeBaTh B OTIMYME OT APYrux oOpasiioB.

B.1.2.3 Pasbaenenus cmandapmuvix o6pasyoe 30 das memodoe ¢ ywacmuem pacmeopumenst

IlIpumevaHuns

1 YnmobHee nepeHocuTb XMIKYI0 30 ¢ NIOMOILLBIO TPEABAPUTENIBHO OXIAKACHHOTO WpUita. CaeayeT MpHHSITh
Mepbl IPEAOCTOPOXHOCTH, YTOORI MIVIa HIMPHILIa He Kacalach pacTBOPUTENA.

2 OnmiT noKa3an, YyTo OUIMOKH M3MEPEHMs, CBA3aHHbIE C MPUTOTOBIEHHEM OCHOBHBIX PacTBOPOB, NOCTOSIHHBI
M HeE 3aBUCAT OT 00beMa NPUTOTOBIEHHOTO pacTBopa. OTHocHTe/NbHAsA olIMOXa OyneT MeHblle, €Clii TIPUTOTOBHTD U
HMCIONbL30BaTh 60JIbLINE OOBEMBI.

3 {aHHYI0 METOAUKY MCHIOAL3YIOT TAXKE M JUIA NIPUIOTOBICHUA BOAHBIX PACTBOPOB CTAHAAPTHBIX o0pasuos 30.

YcraHaBmMBaloT GUDIOH, CoflepXalliii ra3006pasHyio D0 ¢ HOpMHMPOBaHHBIMHU XapaKTEPHUCTUKAMH, KaK OTTUCAHO
B b.1.2.1, coeayHMB ero ¢ ¢iaxoHOM, NpeaBapUTENbHO MPOAYTHIM, KaK ONMMCaHO BeIlIE, U HOMELICHHBIM B 6aHIo co
CMECBIO CYXOTO JIbJia C U30TPONAHOJIOM WM aHAJIOTMYHYIO, YTOGH CKOHAEHCHPOBaTh ra3oo6pasHylo D0 B XUIKOCTE.
K ¢dnakony yepes Uy Aisi MHbeKIMA MPUCOEOMHSIOT TOJIbKO TPYOGKY, Mo KoTopoii mocrynaer D0 u3 6awtona. Her
HEOOXOMMMOCTH BCTaB/ATh BHIXOAHYIO MIJy 2, TaKk Kak DO coGUpaloT B XMAKOM BHJE.

3anonHaoT GNaKOH HYXHBIM 06beMOM XHIKoiH B0, nepeKphBalOT PeryIsaTop Ha Ga/UIOHE ¥ YAAISIOT BXOAHYIO
urny 1 ¢ Tpydxkoii. Jlocraor ¢pnakoH M3 6aHU CO NIbAOM.

B3BemnBaloT repMeTMYHO 3aKPHITYIO MEPHYI0 KoJIGy o6bemom 100 Ma (¢ npoGkoii ¢ rokpriteM us [ITOI),
conepxaulyio 60 Mn pactBoputens, ¢ norpeitHoctsio 0,1 mr. JoGaensior B Konby nath Kanesb Xuakoi 90 u BHOBb
B3BELIMBAIOT. 3alloNHAIOT KOOy pacTBOpUTeNeM 10 oTMeTKH 100 M1, NepeBOpauMBalOT U NMEPEMENINBAIOTS),

TotoBsaT psn pasGapieHHEIX PACTBOPOB, CMELMBAsA AIMKBOTH CTaHAApTHOTO 0bpa3siia ¢ MOAXONSILIM 00hEMOM
pactBoputens. Ecan, HanpuMep, Tousdo 100 Mr DO 6puro nobasieHo K 100 M pacTBOpUTEIsl, KOHEYHAs! KOHLCHTpalMs
6yner cocrapnsath | Mr/mn. Pas6arnsaa 1 mn sToro pacrsopa no 10 M, nony4yaloT pacTBOp craHHapTHoro ofpasia ¢
conepxanvem D0 100 Mxr/mn. TakuM Xe crioco0OM TOTOBAT PACTBOPH! CTAHAAPTHBIX 00pasloB ¢ Gonee BRICOKOH B
6onee HU3KO# KoHUEeHTpatwmeil DO. FoToBAT pacTBOpH CTAHOAPTHHIX OGpPa3LlOB TaKHM OGpa3’oM, YTOOB! OHM OXBAThI-
BaJIM BCIO 00J1acTh OXMAaEMbIX KonudecTB DO B aHaNM3UpyeMoM o6pastie.

1} 1 MM pr. cr. = 133,322 ITa; 760 MM pr. cT. = 101,325 xI]a.
2) PacTBOpbl CTAHNApTHEIX 06pasloB Hanbosiee YCTOWUMBLI, €CM MEPHYIO KOJNOY XpaHAT B IIEPEBEPHYTOM
TIONOXEHHH. DTO HEOBXOMMMO YUECTh, ECITH PACTBOPHI CTAHAAPTHAIX 0GPA3LOB XPAHAT B TEYEHHE HEKOTOPOTO BPEMEHH.
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BBogar or 1 #o 5 MKJI anMKBOT KaXIOro pacTBopa cTaHAapTHoro oGpasiia B KOJOHKY XpoMarorpada mns
TIOJY4ECHHUA 3HAYESHUS TUIOLIAI WIM BHICOTHI NMHKa. OnpeleiicHHe NMOBTOPSIOT JNBAKIBL.

OnuIT NpakTHYECKO# ra3oBoil XxpoMarorpadyy IoKasnBaeT, YTO NPH BBEACHWH 00pa3slioB B KOJIOHKY Ia30BOro
Xxpomarorpada TOYHOCTh BBOIR YNydillaeTcsi TIpU YBeJIMYEHMM BBOAMMOro obbema obpasna. OTHocuTenbHasA olmnbKa,
CBS3aHHas ¢ HETOYHOCTBIO KaTMOPOBKY 1HTPHLIA, YMEHBIIIAETCS TIPH YBEJIMYECHHM BBOAMMOro oobeMa. 114 nopbliieHUA
TOYHOCTH 0OBhEM BBOJHMOM MPOOHI HOMDKEH COCTaBNATH He MeHee 10 % oT oObema Iunpuia.

B.l3IpuroToBNeHNne pacTBOPOB CTAHAAPTHHX o6pasuos XTI

BapewuBaloT MepHyio Konby obbeMomM 100 M, comepxamyio 60 Ma Boawl, ¢ norpemHoctsio 0,1 Mr. Tlo xamsaMm
noGaenaor OXI (okono 100 mr). BHoBb B3BenmBaIoT KojOy. Eciii pacTBOpB CTaHAAPTHERIX 06pa3LIOB XpaHAT B TEYEHUE
HEKOTOpPOro BpeMeHH, OTIpe/Ie/IAIOT pa3HHLLy B MaccaX; 3aTeM JOBOZAT 0ObeM JI0 METKM BOJOH M epeMeninBaior. Ecny
PacTBOpEl CTAHUAPTHBIX 00pa3’lLoB MCIONB3YIOT HE cpa3y, UX XpaHAT B XojoawnsHuke (cMm. mpunoxenue [I). [locne
14 cyT XpaHEHHs pacTBOPH! CTAHAAPTHBIX 0OPa3LIOB NOMIEXAT YHHYTOXCHHIO.

HoBomar pacTBophl craHmapTHBIX oOpa3uoB DXI' 1o KoMHaTHO# TemmnepaTyphl. I'OTOBAT Kak MMHUMYM TPH
paboymx pacTBOpa pa3IMyYHOM KOHLIEHTpaLUKH. JIo HCIIONBE30BaHUS PaCTBOPOB CTAHAAPTHBIX O6Pa3LIoB /UIsl NIOCTPOCHHUSA
KanuGpoBOYHOro Tpadyka MMPOBEPAIOT JIMHEHHOCTh MapaMeTpoB XpoMarorpaduyecxoro NMMKa B 3TUX obnacrsx
KOHLeHTpauuii. [OTOBAT pacTBOPHI CTaHAAPTHLIX 00pa3LiOB TAKMM 00pa3oM, yToOhl OHM OXBAaTHIBAIM BCIO 06/MacTb
oxuaaeMsIx cogepxannit OXI' B aHazmsupyeMoM obpasne. JUist onpelesieHys 3Ha4CHNS TUIOILAMA WIH BBICOTHI IHMKa
BBOJAT WIMKBOTHI KaXIOro pacTBopa CTAHHApTHOro oGpasia or 1 10 5 MK B KOJIOHKY xpoMarorpada. OnpenencHue
TIOBTOPAIOT ABAXIBI.

B.2 TowocTs MeTO0B

b.2.1 Mertoan onpenenenus 30

MexnabopaTopHas OLIEHKA psaa MeToAoB onpegeieHua D0, U3NOXEHHBIX B npunoxeHun b [66]—[68], 6buta
NpoBeieHa ¢ UCITIONB3OBAHMEM cepuii obpasioB, copepxawmx 30 or 40 go ~ 350 Mr/Kr. BrluncnenHniii obmmii
K03hOUUMEHT BAPHALIMY HIIOXEHHBIX METOJOB NpeacTaBicH B Tabmuue b.1.

Ta6nuuab.l — CpasHenue kKo3dGHUHEHTOB Bapyaliiy MPH BHYTPH- ¥ MeX1abopaTopHOM M3y4eHHH METOHOB

B nponenrax
Onpenencaue 30 MexuabopatopHoe u3yyenne | BayrpwiaGopaTopHoe U3ydeHue
Meroa paBHOBeCHOro napa 3,7 21,3
MeTton ¢ HCIIOb30BAHUEM ALIETOHA 4,1 16,3
Meron ¢ ucnons3oBanuem DMF 2,9 8,3
Meron ¢ HCTONbL30BAaHHUEM BOABI 2,7 17,0

TIpu apyrom MexnaGopaTopHOM M3yYeHWM NpoBelcHa olieHKa MeTola onpeacienns 90, nanoxeHnoro B b.5.6
{51]. Janusle MHHEHHON perpeccHn ObUIM TIONYYeHLl NPH CPaBHEHMM pe3y/bTaToOB ABYX JiaGopatopuit mwis cepuit
obpasios, cogepxawx DO or 3,6 no 26 Mr/kr. PaccunranHoe ypaBHeHuMe perpeccuu y = 0,04-+0, 904x; Ko3ddHLIMEHT
Koppemauuu r= 0,974 (p<0,00001). PaccuntaHHbI! Koo dULMEHT BapHalMy METOAA IIPH MeX/1a60paTOPHOM M3YYeHHH
coctanysui 4,0 % nipu conepxanun D0 B aHann3upyeMoit Mmarpuue 14 Mr/kr win 8,3 % nipu conepxanuu 90 30 Mr/xr
(HeonyONHKOBaHHbIE AaHHble, NpeacranicHHble A. Nakamura, H. Kikuchi u K. Tsuji).

B mByx na6oparopusx ObLIM MONy4eHR! AaHHblE aHaMN3a 0Gpa3sioB ¢ TPeMs PAIMYHBIMM colepXaHuaMu 30 ¢
WICITONb30BAHMEM KaK METO/a SKCTpaKIMY PACTBOPHTENIEM C ITOCEAYIOIUYMM AHAIN30M PAaBHOBECHOH NapoBoii dasbl,
nanoxendoro B B.5.4 [81], Tak m Meroma GpomupoBaHus, usioxkeHHoro B B.5.6 [51]. PesynnraTthl cpaBHMBaIM,
MCHIONB3Ys JIMHEHHbBIA perpeCCMOHHHIN aHaiM3. BpUIH MonydeHBbl ceAyloliMe XapakTepUCTMKM perpeccuu: y =
—0,03+1,07;, xoadbduumeHT xoppensuuu r = 0,999. Ilpy MexnaboparopHOM U3YYEHHH METOAMKM, TpeicTaBICHHOK
B B.5.4, xoadpuument sapuatmm cocrasisin 4,7; 1,8 u 2,7 % npu conepxanun 90 B aHanu3upyeMoit Matpuue 12,25
1 56 Mr/xr coorseTcTBEHHO [77].

B.22 Metoan omnpenencHus SXT

MexnabopaTopHylo OLEHKY [POBOAWIH, HMCHIONB3Ysa MeTolbl onpenejieHna DXT, nanoxeHnnsie B pasaenc B.5.7
[9]. BriuncneHHEIH Ko3(pGHUIIMEHT BapHaliiy ObUI CIEIYIOILHNM:

7,46 % — nipy BHYTpUIaGOpaTOPHOM M3yJEHMH;

10,99 % — npyu MexnaGopaTOPHOM H3YJECHUH.

DTH paHHbie 6BUTH TIONyYenHl w1 KoHuenrpaimit DXI ot 3,0 no 100 Mkr/mi.

B.3 O6opynosanse n pearemrsi

B.3.1 O6opynosanue

B.3.1.1 TasoBslit xpoMaTorpad, OCHalllEHHBIH TUIAMEHHO-HOHH3aUUOHHBIM AeTekTopoM (FID) wiu nerekropom
anexTpoHHoro 3axsara (ECD).
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[Ipumeyanue— g noayyenus BOCIPOU3BOAMMEBIX Pe3yNLTATOB IPEIIOUTHTENIBHO HCIIORB30BATh JIeK-
TPOHHLII UHTErpaTop.

b.3.1.2 MnvpexiimoHHbIe HIVIBL M TPYOKM U3 NOIMBHHWIXIOPHAA, HEOBX0IMMbIE [UIS IIPUTOTORJIEHUS] CTaHAApT-
HBIX 00pasloB.

B.3.1.3 MepHas crekisHHasA Nocyna, cHabxXeHHasi TpoOKaMH, TOKpHTeIMH IIT®D, umIHM NpoKnagkaMuy M3
IIT®3, nn1s npuroToBleHUs CTAHAAPTHBIX 06pa3IIoB.

MpuMmeuanwus

1 [Ing cTeKNAHHOM MOCY/IB! C 3aKaThIBAEMbIMM KDPBILIKaMU HEOOXOMAMM MHCTPYMEHT JUIA 3aKaTKU.

2 Cremyer cobmoaaTe Mepsl MPEAOCTOPOKHOCTH NPU BHOOpPE CTEKITHHOM NMOCYIbI IOIXOASIIEH BMECTUMOCTH
€ TeM, YTOObl YMEHBIUMTD NPOCTPAHCTBO, 3aHSATOS PABHOBECHBIM IApOM, Hal PacTBOPOM BHITSDKKM WM pacTBOPOM
craHaapTHoro obpasua. [Ipyu npuroToBNIeHMY XUAKMX PaCTBOPOB CTAHAAPTHEIX 06pa3loB Wiy BBITAXKEK MPOCTPAHCTBO,
33aHATOE PABHOBECHBIM TIApOM, OJDKHO ObITh MeHee WiM paBHO 10 % oT o6beMa BRITSKKM WIM PaCTBOPa CTaHJAPTHOTO
obpasua.

B.3.1.4 Mukpoinpuu (o6beMoM 5 iy 10 MKIT) s BBoJa alMKBOT BHITSDKKM B ra3oBbIi XpoMatorpad.

B.3.1.5 BuTaxHOM WwKad st oGecrieyeHus COOTBETCTBYIOLIEH BEHTWIALUY TIPH [IPUTOTOBNEHNH CTAHAAPTHRIX
M Ipyrux o6paslioB.

B.3.1.6 AHanutHyeckKye BeChl, ofecreyrBalollie B3BEIIUBaHNE ¢ TTOrpeliHOCThIO 1o 0,1 Mr.

b.3.1.7 Ta30BhIlt perynsTtop Uis eMKOCTH, colepxaieit 50

b.3.1.8 TI'azoHenpoHuuaeMble WMPHUB o6beMoM 10, 50, 100 u 1000 Mxs1 A7 NPUFOTOBJICHUS PACTBOPOB
CTaHAAPTHBIX 0O0pasLioB 1 BBOAA pABHOBECHON napoBoil ¢a3bl B KONOHKY rasoBoro xpoMarorpada.

b.3.1.9 JlaGopaTopHblit TepMolKad g HarpeBaHus o6pasuos Ao Temneparypsl (100+2) °C.

b.3.1.10 JlaGopaTtopHsiii TepMoruKad A1 HarpeBaHus o6paslioB ZO TeMnepatyphl (37+1) °C.

b.3.1.11 BognsHasa 6aHs Wis TepMOCTa1MpoBaHus o6pasioB Npyu temneparype (70+2) °C.

b.3.1.12 MexaHuuecKUi BCTPSIXUBATENh

b.3.1.13 CrekisiHHble eMKOCTH MjIsi NPOBEACHHUS aHAJIN3a METOLOM PaBHOBECHOTO Napa, CHaGXXeHHbIEe MPOK/Ia-
KaMu ¢ TiokpoiTeM u3 [IT®OD 1 3akaTaHHBIMU KPBILIKAMKM, C HOMUH&IbHBIM oGheMoM 20 M ANA MIPUTOTOB/ICHUSA
CTaHJAapTHHIX 06PA3LIOB NPH ITOCTPOSHUH KalTUOpOoBOYHOro rpaduxa.

IIpuMeyanue— g CTeKITHHON NOCYIbI C 3aKaTbIBAEMBLIMH KPHIUIKAMH HEOOXOOMM WHCTPYMEHT ANA
3aKaTKH.

Bb.3.1.14 EMKOCTb C IUVIOCKMM [IHOM M 3aBMHYMBAIOLUEHCA KpPBHILIKOK o0beMOM 4 Mi (=15 MM B auamerpe),
cHaOxeHHasi CHIMKOHOBOI NpoKankoii ¢ nokprtieM U3 ITTPD u ToHKoi ruieHKoit u3 [ITO3D, KOoTopyio UCTIONL3YIOT
JUISL 3KCTPaKIMM M MOMYYEHUS NPOU3BOIHBIX DO,

b.3.1.15 Wrma mns BBoma GpOMMCTOBOAOPOAHON KUCIOTHE aamerpoM 0,65 MM M IUTHHOM 24 MM.

B.3.1.16 ®wibrp dupMul «Muumumop»!) ¢ nopamu pasmepoM 45 MKkM Wi GDWIBTPALMH PEAKLIMOHHON CMECH
niepex xpoMagorpabuecKuM oIpeacieHUEM.

B.3.1.17 XonomuneHas KaMepa Jisi XpaHeHus1 oGpasLoB Npy TeMIieparype or 2 go 8 °C.

B32 PeareHTH

B.3.2.1 DrnokcuaTaH (STWICHOKCHI) B IOIXOIAIIEM Ia3oBoM Ga//IOHE; COIEpXAHUE OCHOBHOIO BElIECTBA —
99,7 %.

B.3.2.2 2-XnoparaHon (3TUNEHXIOPIUIPHH); CONEpXaHHe OCHOBHOIO BeuiecTBa 299 %.

B.3.2.3 1,2-OrokcunponaH (MponuIeHOKCU), PEaKTUB.

B.3.2.4 CpexeneperHauHyio (IBaxzabl) GPOMUCTOBOLOPOIHYIO KUCIOTY TOTOBAT CAEAYIOLMM 0GpasoM.

[Teperonsiior 100 M 47 %-Hoil 6POMMCTOBOAOPONHON KMCHOTHI B NpucyrcTeuM 100 Mr xnopuaa onosa (II).
IlepBrie 25 Ma pucrwuisiTa orGpackIBaloOT, a caeayioie 50 Mn cobupaioT. BHOBE neperodsitor 50 M AucTLIATa B
npucyrcTBud 50 Mr xiopuaa onoBa (II), orbpachiBaioT nepseie 15 M gucTiiuiaTa ¥ coBupaloT creaylomue 20 Ma
GecLBETHOM XUAKoCTH (TEMIeparypa KureHud ot 125 no 126 °C). XpaHsTt B CTEKISHHOM KOHTEeHepe CO CTEKISHHOMN
TIpoBKOit ¥ HCITONb3YIOT B TEYCHUE HENEIH,

B.3.2.5 Xnopux onosa (II), peakrus.

B.3.2.6 Bopna, npuropHasi VI Ta30BOM XpoMarorpauu Io CTeeHH YUCTOTHI.

B.3.2.7 3runoBwIil civpT, NPUTOOHBIN I ra30Boit XxpoMaTrorpaduy Mo CTerleHHW YUCTOTHI.

B.3.2.8 IlpomaHoH (aiieToH), NPUTOAHKIA AJI ra30BoM xpoMarorpaduy Mo cTeNeHH YHUCTOTHI.

b.3.2.9 Oumenmndopmamun (IMPA), npurogHslit g razoBoit XxpoMarorpaduu IO CTENEHH YMCTOTHI.

B.4 IlpuroroBiense pacTBOPoOB CTAHAAPTHBIX 00pasnos

b41IlpuroToBanenne pacTBOPOB CTaHAAapPTHHX o6pa3unuos 3O

1) «Munnunop» — Toprosast Mapka npoxykra. JaHHas WHGOPMALUS NPUBELEHA TONBKO Wi YAOGCTBA MONb30-
Bare/iell HaACTOALLEro CTaHAapTa, OHa He ABISAETCA XapaKTepHUCTUKOM KayecTBa mazeinit co ctopoHsl UCO. MoxHo
HCIIONIb30BAaTh AHAJIOTUYHEBIC U3NCNHUS, €CIIH [TI0KA3aHO, UTO pe3yipTaThl OT 3TOTO HE U3MEHSIOTCS.
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CoOTBETCTBYIOLINE PACTBOPh] CTAHAAPTHLIX 06Pa3loB rOTOBIAT METOAOM, M3NOXeHHBIM B B.1.2.

B.42 [IpurorosneHue pacTBOPOB cTaHAapTHHX ob6pasnoB IXI

PacTsophl crannaptHiix o6pasuos DXI rorosar Meronom, UatoxeHHnM B B.1.3.

B43 IlpuroToBieHHe PAaCTBOPOB CTaHJZapTHHE X 00pa3uoB NpoNUAeHOKCH A
(Ifo)

T'oTOBAT pacTBOpHI CTAHAAPTHHIX 06pa3uoB pactBopeHyreM IIO B STWIOBOM crnupTe TakuMM obpa3oM, 4ToObi
TIONIYYUTb PacTBOP KOHLeHTpauMed 0,5 Mxr/mi.

B.5 Okcrpaknus B3 n3zesHi

b5.1 O6mue NMoONOXEeHHUH

TOTOBAT BHITSKKH B COOTBETCTBHY C YKa3aHHAMH, MPEACTABIEHHBIMHU B 4.4.6.

B.5.2 DKcTpaKuug, Modenupylouasgs ycloBUA NPpUMEHEHHUs M3AENUA

L1l MoeIMpOBaHUA YCIOBMIA NPUMCEHEHNS M3AEIUA B MEAWIIMHCKON MpaKTHKe NpuMeHstoT Boay. Ocylect-
BJISIOT KCTPAKLMIO B YCIIOBUAX, HanbOoee NPUOIIKEHHBIX K TEM, B KOTOPLIX TIPUMEHAIOT U3JENHE.

HarpuMep, BHIMONHAIOT 9KCTParMpoBaHHE W3 W3JEHMIA, KOHTAKTHUPYIOIMMX C KPOBBIO, M IIapCHTEPAILHBIX
U3ENNN BOZOM WIM APYTUMH XMIKOCTAMHM NYTEM MX ITOJHOTO 3aliONHEHHS WIM TPOITyCcKash MOJEIBHYIO Cpedy 110 TeM
MYTSIM, TIO KOTOPHIM IIPOTEKAET KPOBb MUIH XHIKOCTh (rioaxomuT oboii MeTon).

IIpumMeyanue— IIpu nosHoM 3aTIOTHEHUH HEOOXOAMMO YOEAUTHCH, YTO OTCYTCTBYIOT ITyCTOTHI.

Koraa HeBO3MOXHO 3alOTHUTh COCTABHbIE YACTH U3JE/UsA, KOHTAKTUPYIOLIHE C NTAlMEHTOM MITH ITOJb30BaTeleM,
TIOMEHIAIOT BCE M3LE/IME WIM WCChHeayeMblil ¢dparMeHT M30enus B TOAXOAALNMH KOHTeHHep, coOnionas HyXHoOe
COOTHOULIEHHe 0Opasel/MofeNbHas cpega. YToOsl y6emMThCA B JOCTOBEPHOCTH JaHHbLIX, MOJYYEHHBIX MPH aHATH3E
HeGonplliMX o0pasLoB WIM U3Nenni OojbluieTo pa3Mepa, OTOMpPAlOT HECKOJIBKO IIPE/ICTAaBUTENBHBIX (PparMEeHTOB
M3eausl.

O6pasiibl NoJBEpPraloT 3KCTPaKIMM B TeYSHHE BPEMEHH, PABHOIO WIM TpEBbIIAIONIEro HauGonbilee BpeMs
KOHTAaKTa M3AENHMS C MALMeHTOM TIPH OJHOKPAaTHOM NpUMeHeHUH. BriGupaloT TeMnepaTypy 3KCTpaKLMH B COOTBETCT-
BHH C 4.4.6. B KayecTBe albTEPHATHBHOIO METOAA TOTOBAT CEPUIO BBITAXECK (PEKOMEHAyeTcs KaKk MHUHHUMYM TPH),
COOTBETCTBYIOLUMX HECKOJBKUM G0JIee KOPOTKMM MEPHOJAaM BPEMEHH, W UCIONB3YIOT CKOPOCTb 3KCTPaKUMH VIS
BBIYMCIIEHYS BIUSHAA NpY 0oJliee MINTENBHOM WIM MHOTOKPaTHOM BO3ACHCTBHH.

Ecnu aHamu3 He MPOBOMAT Cpa3y, NEKAaHTHPYIOT BBRITSXKY BO GIaKOH M XPaHAT, 3aKphIB MpoOKoif ¢
npoknazakoi, noxpeitoit IITOD. IlpocTpaHcTBO, 3aHATOE pPaBHOBECHHIM IapoM, BO (GJaKoHe ¢ pacTBOpoM
cTaHAapTHOro o0pasiia MiIM BRITSXKON HOMXHO ObITh MeHee 10 % oT obuiero o6bema. BriTakKa MOXET XpaHHTBCS
B XoNnonunbHO# KaMepe 1o 4 cyr. Korna s onpeaenennsa 90 u DXI UCIIONB3YIOT BOAHBIEC BHITSDKKH, COBNIONAIOT
MepHI NMPEJOCTOPOXHOCTH, TaK KaK B mpolecce XpaHeHWs BoAHOM BHITAXKHM [18] BO moxer npesparurbes B DI
wm BXT, unn B o6a 3THX NMPOAYKTa.

bS53 Mertonuka McyepnHBaoUWeid 3KCTPAKUMNA NPH TMOBBIMIEHHONR TEMIe-
parype

Bspemmsaror 1 r o6pasua ¢ norpeurHocTsio 0,1 Mr 1 noMelaior ero Bo ¢akoH o6reMoM 15 MJI ¢ caMoyTUIoT-
Hso1Leiicss MeMOpaHo# M 3aKaTaHHOM KphILuKoii. [loMe1aioT repMeTHYHO 3aKphITHIH GIaKOH B TepMolukad, HarpeTslii
ao 100 °C, u tepMocratupyioT B TeueHHe 60 MuH. BuiHMMaloT ¢nakoH M3 TepMomikada, XOBOAAT A0 KOMHATHOM
TEMITEpATYphl M SHEPTUYHO NTePeMEIMBAIOT o oT0opa Npobh. Beoaar 100 Mxn npo6sr paBHOBECHOM MapoBoii ¢a3bl
B KOJIOHKY XpoMaTorpada (aHajin3 NOBTOPSIIOT JBaX/kl) U ONPEIESIOT BRICOTH! U IUIOIHAIM [MKOB COOTBETCTBYIOLIMX
30. PaccuuTsIBaIOT CpEeRHEe LI ABYX M3MEPEHHH.

Hcnionbayst BHITXHOM 1IKad, yaandioT KpHIUKY ¢ (lakoHa W NpOZYBAIOT e€ro B TedeHHe 30 ¢ CyXuM a3oTOM.
Hcnonb3ys HoBY10 MeMOpaHy, CHOBA 3aKaThIBAIOT KPBILIKY ¥ HOBTOPSIOT HarpeBaHWe W BBOA TpPOOGHI A0 NMOJHOTC
napneyeHua DO0. [TonrHoe U3BNeYeHME NOCTHIAETCH, KOTA KCTparupyeMoe KosimdecTBo DO cocrapiser MeHee 10 %
OT ITOJIYYEHHOI'O IIPH NepBo# 3KcTpakiy. C UCMo/b30BAHMEM KATUOPOBOUHOTO rpaduka pacCYUTHIBAIOT KOMHYECTBO
B0 B obpasue, cyMMHupys KomryectBa DO, MonyyeHHbIe Ui CPEOHMX 3HAYEHHMH M3MEPEHUIt TUIOLIafel WK BEICOT
TIMKOB TIPU KaXXIOM U3 HECKOJIBKMX HarpeBaHWil ofpasua.

IIpumMmeyannsd

| BeiGop pexuMa BpeMsi/TeMIlepaTypa, omnucadHoro B B.5.3, oTHocutensHo mpoussoneH. Bonee npuromHoin
3KCIIEPUMEHTANLHOM METOAMKON ABIACTCA U3MEHEHNE BPEMEHM U1 JOCTIDKEHUS PaBHOBECHS TIaplidaJbHOro Japsie-
Hus B0 ¢ napoBoii dazoit. Bynbre ocropoxHel. [Ipy BBeIeHNM TPOORI MIVIA He JOJIXHA COIIPUKACATHCH ¢ HATIOTHKTENIEM
KonoHkH. OIIBIT II0KA3aJ1, YTO aHAIU3 FopsYMX 06pasLoB cpa3y IHocie TOro, Kak OHM GhUIH yIaJieHH! U3 TepMollkada,
YACTO TIPUBOMT K o1unbKe Gonee 20 % 13-3a MOTepH MaTepyaia B IINPHULIE, TaK KaK IpY yIaJeHHH WITPULA U3 GlakoHa
JapjleHHe B IINpPyUIle YpaBHOBELIMBaeTcs ¢ arMocdepHBIM HaBieHneM. Hekoroprie Marepuansl pecopbupyior DO Bo
BpeMs YPaBHOBCLUMBAHMA MX TEMIIEPaTyphl ¢ KOMHaTHOH. CyIIECTBYIOT Tak:Ke HEKOTODhIC MAT€PHlIbl, KOTOphIE
MONHOCTHIO pecopOupylor B0 mipH oxaxneHun. Ilpy NMpoBedeHMM aHATM3a TAKMX MATEPHAIOB MOXET OKa3aThCs
HEOGXOAMMBIM BBOAWTL HcCRefyeMble obpasLl M pacTBOPH! CTAHAAPTHBIX O6GDAa3LoB B KOJIOHKY XpoMarorpada, noka
OHM elli¢ TOpAYHE WIM TeIUIbie, a 3aTeM NPOKa4aTh InpuU Ge3 JANbHERILIEro OXIaKICHMS .

2 PaGouast rpynna 11 MCO/TK 194 u3syyana aBToMaTH3WpOBaHHbIE METOANKHY aHANM3a PABHOBECHOI IapoBoi
asbl ¢ TOYKH 3peHHS HX BKIIIOYEHUS B Gyayliue U3MaHUs MacToALIEro CTaHAApTa.
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b.54 UcuepnmBawinass 3KCTPaKUMA OISTHUAO-
BbIM CIHPTOM C TOCHEAYKOU UM aHalU3OM 3Ta-
HOJIbHB X BBITSIXeEK METOLOM PaBHOBECHOI
naposoil dhaszm

b.5.4.1 Pacmeops: cmandapmuobix 06pa3uoé 048 NOCMPOEHUA KaaU-
6poeounozo epaguxa

ToToBsiT pacTBOpH CTAaHXAPTHHIX 00pasloB, pa3basnsis DO B 3TH-
JIOBOM CIIMpPTE TaKMM 00pa3oM, YTOOhI MOMYYUTb PacTBOPb! C KOHLICHT-
paumeit 30 0,4; 0,8; 1,2; 1,6 1 2 Mxr/Mi. T'oTOBAT pacTBOp CTAHAAPTHOTO
obpasua 1O B 3TUNOBOM criMpTe ¢ KOHUEHTpalMeit 0,5 MKT/MJI B COOT-
percTBUM ¢ B.4.3. Oxy1axpaaloT 3T pacTBOPH U COOTBETCTBYIOLIEE YHCIIO
crelMalbHbIX (IaKOHOB [UIA aHajiM3a METOAOM PaBHOBECHON NMapopoii
da3p (pucyHox b.2) B OaHe, 3amoJHEHHOH CMECHIO CYXOTo Jibia C
M30MpPONAHONIOM WIM aHAJIOTUWYHBIM o6pa3oM. IlepeHOCAT COOTBETCTBYIO-
1Me anMKBOTHI KaXIOro pacrBopa craHzapTHoro obpasua 30 u Te Xe
camble 0GbeMBl PACTBOpa CTaHmapTHoro o6pasua ITO Bo ¢nakoHu wig
TIPOBEACHMS aHAJIH3a METOKOM PaBHOBECHOM NapoBoii ¢asp. Tepmocra-
TUPYIOT (iakoHs! 1ipu Temmeparype 70 °C B redeHue 30 MUH M BBOJAAT OT
100 Mxn xo 1 Mn anMKBOT pPaBHOBECHOI NapoBoii ¢a3hl U3 KaXIoTo 1
¢nakoHa B KOJIOHKY ra3oBoro XxpoMarorpada (aHanus npoBOAAT ABAXKIbI). /—
Y0651 NONYINTH KATHOPOBOYHLIN rpaduK, U3MEPSIOT BHICOTBI WM TUIO- /
wagd makoB D0 1 1O ¥ cTpoAT 3aBUCHMOCTb OTHOILEHHS! BBICOT WIIH
IUIOINAJei MUKOB OT KOHNEHTpalu 0. L

b.5.4.2 Memoduxa ananuza )

Basemmnsaror 5 (yuin 0,5) r ncenemyeMoro obpasna, paspe3aHHOTo
Ha HeGonplMe Kycoukd (WIMHO 5 MM 1A TpyBok, mwiomansio 10 Mm? 1 — xuakocts;, 2 — Q-0b6pasHoe KOJBLIO;
Juid TIACTMH) ¢ TorpemrHocThio 1o 0,1 Mr y momMemamor Bo ¢iakoH 3 — 3axuM; 4 — paBHOBECHas! NapoBas ¢asa;
o6bemom 100 (s 10) Mn IS IpoBeAeHNA aHAM3a METOOM PaBHOBEC- 5 — camoyrUioTHSIOWAsCA MeMGpaHa
Hoii mapoBoii ¢dasbl. JloGapngiorT Bo duiakon 50 (MM 5) mur pacTBopa Prcynok B.2 — CreuuamsHeii Gprakos
craHgaprHoro obpasua I1O (0,25 mxr/Mn). 3akpbiBaloT (IJJI:'/JJ(OH, 3aKarhl- JUIA TIPOBENEHHS aHAU32 METOLOM
BAlOT KPHIIKY U TEPMOCTaTUPYIOT FepMETUYHO 3aKphiThiit (hJIaKOH NpU PaBHOBECHOH NapoBoii a3kl
temrieparype 70 °C B TeueHMe 3 4 c JISTKHM BCTpsiXMBaHMEM. BBoasT ot
100 mxn mo 1 M paBHOBecHOH mnapoBoil ¢ashl B KOJOHKY Ia3oBOro xpoMatorpada M ONMpeAcnsioT OTHOLICHHSA
napamerpoB ko 30/I10 (onpegenenue noBTopsioT ABaxanl). Mcnonb3ysd KaauGpoBOYHBIN rpaduK, BEIMHCIATIOT
cpenHee cogepxanne DO s ABYX Mapa/UIeJBLHBIX 00pasLIoB.

B.55 HcuepnbBaouas KCTPaKUHWA C HCTIONb30OBAaHHUEM pPAaCTBOPHUTENH

B3eemuuBalor okonmo | r obpasua u3menMs W TNOMEILAIOT B MEPHYIO CTEKISHHYIO TIOCYAY C KPBIIIKOM TaKo#
BMECTMMOCTH, YTOGR OOBEM paBHOBECHOH 11apoBoif dasbl 66u1 MUHMMaIEH. C MTOMOLLBIO HMITETKH JOOARNISIOT B MEPHYIO
xondy 10 M1 BEIOPAHHOIO pacTBOPUTENS. 3aKpHIBAIOT KONOY M OCTABAIOT IIpH KOMHATHOM TeMIieparype Ha 24 u.

IMIpumMeyaHHe— DU TEMIEpaTypbl ¥ BpeMs MCIIONB30OBATMCE TIPY CPABHUTEIBHOM M3ydeHHH. MoXHo
HICII0/Ib30BaTh JAPYrUe BpeMsl MU TEMITEPATYPHI, €CIM BbIGOp 0G0CHOBAH.

BBogar anmukBoTBl OoT 1 1m0 5 MKI B KoNoHKY Xxpomarorpada (aHanu3 NOBTOPAIOT ABaXIbl). BrruMcnsgior
coaepxanue S0 B oOpasiiax, UCIONb3ysd KaTMOPOBOYHEIN rpadMK, ¥ pacCUUTHIBAIOT CpeAHee IS IBYX aHaNH30B.

b.5.6 HcuyepnmuBalomass 3KCTPAaKUMA STHNOBHBM CIHHUPTOM C MOCHEAYIOIUM
nojryyeHueM OPOMIMIZPDUHOBOTO NMPOM3BOAHOrO M rasoxpoMaTorpadpuueckum
onpeneneHueM ¢ ucnonsrsobanuem ECD

B.5.6.1 Pacmeopei cmandapmubix 06pa3yos s nocmpoenus KatubposouHoeo epaguxa

ToToBAT pacTBOpBHI cTaHHAPTHHEIX 00pa3loB, pacTBopsas DO B STWIOBOM CNUpTE, YTOOH IONYyYUTb PacTBOPHI,
cogepxaiqe OO B KoHueHtpaumsax 0,4; 0,8; 1,2; 1,6 u 2 mkr/ma. ToToBaT pacTtBOp cTangaptHoro obpasua,
cogepxawyi [10 B aTUIOBOM criMpre ¢ KOHUeHTpauueit 0,5 Mxr/mMn, B coorBercTBuM ¢ B.4.3. ToToBAT cTaHAapTHLIE
CMeCH, CMeLIMBas paBHBe 0ObEMEI KaXJIOTO pacTBopa cranaaprHoro obpasua 30 u cranaaprHoro obpasua I10.

[lepeHocaT 1 M Kaxmo# cMecH Bo G/aKOH ¢ 3aBUHuMBaloLIeiicss Kpbikoi!), oGasmsior 2 karwu (= 0,015 r)
OpPOMHCTOBOIOPOLHOMN KHCIIOTH K CMECH Yepe3 MeMOpaHy ¢ NOMOIIBIO MHbEKIIMOHHOM UIyhl. OCTaBIgI0T GIaKoH NpH
KOMHaTHO#1 TeMnieparype Ha 1 4. Harpepalor drakoH B Teyenue [ 4 nipu remneparype 50 °C na BozsiHoit 6aHe ¢ JIeTKuM
nepeMellldBaHHeM, 3aTeM OXTAXKIAIOT A0 KOMHATHOM TEMIEpaTyphl.

Ho6aensior 0,02 r 6uxapboHara HaTpyd Bo GIakoH M NEPEeMELMBAIOT TIYTEM BCTPSXMBAHHWS B BEPTHKAJIBHOM
HanpaslneHuH B TedeHHe 30 muH. OcTarnsaioT ¢nakoH cTosTk Ha 10 MMH. BeTpsaxuBaloT (iakoH B TOPU3OHTAIBHOM
HanpapicHHH B TeyeHue 30 muH. Ocrapnsior dnaxon croate Ha 10 MuH, a 3aTeM LEeHTPUBYIMPYIOT C YacTOTOMH
ppaiieHus 3000 06/MuH B TeueHHe 5 MUH, QUIBTPYIOT cMech Yepe3 MWIbTp «Mumnunop»D.

) Ucnonb3oBanue emkocteit ¢ U- win V-06pa3Hoii GpopMoii IHa MHOTAA BbI3bIBACT HEMIOJIHYIO HEMTPAIN3aLMIO,
YTO IPHUBOAMT K TUIOXMM XpOMAaTorpaMMaM.
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Yr06h! TIONYYHTh 3HAYCHMA OTHOWIEHUHN BHICOTHI MHKa 3THieHOGpoMriapuHa (OB n nponnnew6pomMruapuna
(IIBI), BBOAAT 1 MKA @IMKBOTBI KaXnoro ¢buibTpaTa B KOJIOHKY ra3oBoro xpomarorpadga (orpelesieHue noBTOPSIOT
mBaxel). CTpoaT KanuGpoBOUHKIN rpaduk — 3aBHCUMOCTb oTHomeHuA BeicoT nukoB DBI/ITBI ot xonuuecrsa DO
B MHKPOrpaMMmax.

B.5.6.2 Memoduxa ananusa

Hcrionp3yloT JaHHYI0 METOAMKY C PacTBOpaMM CTaHOapTHBIX 0Gpa3slioB, IPUIOTOBJICHHBIMH B COOTBETCTBHH C
B.5.6.1.

OxJ1axaaloT pacTBOp craHaaprHoro obpasua 1O (0,25 mMxr/mi) U ¢uiakoH ¢ 3aBMHYMBAIOLUEHCA KDPBILKOH B
6aHe CO CMECBIO CYXOif JIe,/H30IIPOTIMAOBLIM CITMPT WIM aHAJIOTMYHEIM obpa3oM. [lepeHocaT | M1 pacTBOpa cTaHAApT-
Horo obpasia I10 Bo ¢dnakon?.

Bapewnsaior or 10 mo 30 Mr mcciexyeMoro obpasua ¢ norpenHocTsio Jo 0,1 Mr ¥ moMenaor ero Bo (GpaakoH.

Ho6Gapnsitor nBe Karu (» 0,015 r) 6poMHCTOBOAOPONHON KKCJIOTH BO (nakoH uepe3 MeMOpaHy ¢ NOMOLIbIO
MHBEKUMOHHOM Uikl OCTaBRIsMIoT (GJIakKoH NpY KOMHATHOM TeMreparype Ha I 4, a 3aTeM HarpeBaloT ero Ha BOBsHOM
Gane npH Temrieparype S50 °C B TeyeHue 8 4 ¢ ITKUM IepeMeIlHBAaHMEM M JOTIONHUTENBHO elle B TeueHue 16 4 npu
Temneparype 50 °C B tepMouiKady, a 3areM OXJIAXAAIOT A0 KOMHAaTHOMH TeMIeparyphl.

Ho6aensior 0,02 r 6uxkapboHaTa Hatpus BO ¢JIaKOH M BCTPSAXMBAIOT (DJIAKOH B BEPTHKAILHOM HAIPaBICHUH B
TeueHre 30 MuH. OcrasnaoTr ¢GiakoH crosTh Ha 10 MUH. CHOBa BCTpSAXUBAIOT (UIaKOH B rOPH3OHTAILHOM HaNpaBJICHUU
B Teyexue 30 MuH. Ocrapngior ¢jakoH crosth Ha 10 MMH, a 3aTeM LECHTpHQYTHPYIOT HPH YacTOTe BpalICHHMS
3000 06/MuH B TedeHue S MuH. DWILTPYIOT cMeCh Yepe3 MaleHbKHil GuIbTp «Mwutunop» D).

Yro6sl TIONYYMTL 3HAYEHWA OTHOLUEHMs BbicoThl nMKa DBIT x Beicote muka IIBI, BBoAAT | MKJI aJIMKBOTHI
Kaxnoro ¢puibTpaTa B KOJIOHKY ra3oBoro xpoMarorpada (oTipeie/ieHMe NOBTOPSIOT HBAXAbI).

BHIMMCIISIOT cpelHee 3HAYCHME TNapaJUIEAbHBIX ONpeleNicHWIT U onpenessior copgepxaHne D0 B obpasie,
UCTIONB3YS KanuOpOoBOYHBIN IpadHK.

b.57 UcyepnuoBamowmad 3KCTPAKLUHA S3TUIEHXAOPruaApMHa ¢ HUCNONb-
30BaAaHHEM BOJBN

Bapemugaior ot 1 go 50 r dparMenTa o6pasua (WK Uenblit o6pasei) ¥ NOMELIAIOT B CTEKIIHHYIO IOCYy TaKOH
BMECTHMOCTH, UTOGR 06beM paBHOBECHOI napoBol ¢asnl 61 MUHHMaeH. BBoAAT BOAy, MCXOAS M3 COOTHOWICHHUA
or 1:2 u 1:10 (orHoweHHe Macchl obpasua B rpaMMax K oGbeMy BOHBI B MWUIWINTPAaX) B KOHTEHHeP H 3aKphHIBAIOT.
OcCTaBnsIoT CTOATh Ha 24 4 P KOMHATHOM! TemnegaType. DHEepPruyHO MEPEMENINBAIOT KOHTEHHEDP ¢ CONEPXMMBIM Ha
MeXaHWYECKON MeluasKe NpuommanTenbyo 10 Mun>),

Beonar ot 1 1o 5 MK ITpoGEl B KOJIOHKY rasoBoro xpoMarorpacda. PaccunrsiBaioT koHueHTpaipno SXI” B o6pasne
TI0 OTHOCHMTENBHOM IUIOIIAIY NMK2 WIH BBICOTE TMKA, MCIONBL3YS TpeABAPUTENbLHO NMOCTPOCHHKI KaJTHOpOBOYHBIN
rpacdux.

Bb.6 T'azosasa xpomaTorpadus

b.6,1 O6miue MONOXEHUS

BriGupalor HauGolee IIpUTOOHBIA METOR U3 MpHBeaeHHLIX B B.5.2—B.5.7. Mcrionb3yioT noaxoaduyio aHanmTu-
YecKyl0 METOIUKY M3 TeX, YTo MpeacTaBieHs! B Tabnuie b.2.

IlpuMedyaH u e — Moxer norpe60BaTbCs ONTHMK3ALMA YCIOBUH.

b.6.2 DKcTpaKlUus, MOJACNUPYIOItass YyCIOBUS NMPUMEHEHHUA M3ACIUA

IOna onpemenenuss DO WCMONB3VIOT YCHOBMS rasoxpomarorpaduueckoro ompeneneHuss I ¢ temmeparypoit
TepMocTara KojIoHoK oT 60 o 75 °C; mis onpeaenedns OXT ncnonbayior ycnosus I (cm. Tabmmy B.2) ¢ remniepatypoii
TepMocTara KOJ0HOK oT 150 o 170 °C wnm ycnosus 1I. BBoadT anMKBOTHI BONHOM BHITSDKKM OT 1 10 5 MKIL.

b.6.3 MeToagmnKa ucyeprnbBalume 3KCTpPAaKLUMH NPU NOBHILIECHHONW TeMIepaTrype

Hcnons3yior yeinoBuA rasoxpomarorpaguyeckoro onpefeiicHus I ¢ teMmepaTypoil TepMocrara okono 125 °C.
Bpoxsit aNTMKBOTH paBHOBECHO# Taposoif ¢asel 100 MKiI.

b.64 NcyepnuBawinasgs 3KCTPAKUUA S3TUHIOBBIM CHUPTOM C HOCIENAYIOWHUM
AaHATW30M METONOM PaBHOBECHON mapoBoil da3n 3TAaHONbBHON BHTAXKH

Hcnonraytor yciaosua V.

b.65 UcuyepneBalollags 3KCTPaKLUHWA I3THJAOBHM CHHMPTOM C TOCHAEAYIOIMHM
MPUTOTOBJEeHNEM OGPOMIUAPHUHOBOTO NMPOU3IBOAHOTO M ONpPEeNEICEHHEM METOIAOM
ra3oBoit xpomarorpadbuu ¢ gerekropom ECD

Hcnonssyrot yenosua VI.

D «Mwumnops — Toprobast Mapka npoaykra. JlaHHas MH(OpMALMA TIPUBEIEHA TONLKO Ul YAOGCTBA MONB30-
BaTeNell HACTOSIIETO CTAHJAApTa, OHA He ABIAETCH XapaKTepHCTHKOMN KavecTBa w3aenui co cropoHnt UCO. MoxHo
MCIIOIB30BaTh aHAIOIHYHLIC U3/IENINA, €C/TH NTOKA3aHO, YTO Pe3yNbTaThl OT 3TOr0 HE M3MEHSIOTCS.

2) Mcnonb3oBanne emxocteit ¢ U- wm V-o6pasHoii hopMoit 1Ha HHOTIA BEI3BIBAET HETIONHYIO HEHTPATH3aLHIo,
YTO NPUBOINT K IUIOXHM XpOMAaTOrpaMMaM.

3) lannble BpeMs M TeMIIEpaTypy HCIONL30BAIH TIPH CPABHUTENBbHOM olieHKe [9]. OHH MOTyT 6BITh 3aMEHEHDI
JpPYTMMH NOAXOASIUMMH BpeMeHeM U TeMneparypaMu. [1pn HeoGXoaMmMocTH nepeMelinBaH|e OCYILECTBIAIOT B TeUCHHE
BCEro BpeMeHHM. 151 HEKOTOPLIX MaTepHanoB MEepeMELINBAHNE He NoTpedyeTcs.
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Ta6anua b.2-— PexomeHnyemble YCAOBHMS Ta30XpoMaTOrpahMuecKoro ofpefeleHHUs

Konoxka Tas-wocurens Temneparypa, °C
Venosus > . np(?sﬁl:f }:{m Pacteopurens
aMep: UM~ | Marepuan Hanmenosanme| —oPOoCTh Tepmocrar
H;g‘g ? )f;;" KOJNOHKH Paza rasa 3;["/;1:[: KOJIOHOK Hiokexrop Herexrop
I 2x2 Crexiio 3 % Kapbosakca | AsoTr wmm 20—40 60—75 (30) | 200—-210 220—250 1,0—-5,0 Boaa
20 M Ha renmit 150—170
Xpomocopbe 1010 (OXT)
(80—100 merm)
11 2x2 Crexno 5 % Wrenana A3oT Wwin 20—40 140—160 200—250 240—280 1,0—-5,0 Bona
CO-990 Ha reJuit
Xpomocopbe ™
(40—60 memr)
I 3x3,2 Hepxaseio- | 20 % Tpuumano- | A30T Win 20 60 100 200 1000 PaBHOBeCHast
mas cTadb 3TOKCHUIIPONaHa resiui naposas
Ha XpowzocopGle5 dasa (Han
W AW DMCS BORHOI
(100—120 meun) BBITSKKO# )
v 2x3 Crewxio 25 % ®dnexcona Asot 40 50 120 120 100—1000 [PaBHOBecHas
8N8 Ha Xpoxv{ooopﬁc fiapoBast
w aw!D daza (Han
(80—100 memm) 3TAHONBHOMN
BBITSIKKOW )
\" 2x2 Crexno Xpomocop6 1020 | Asor wm 20—40 60—170 200—210 220—250 1,0-5,0 ITpomason
(80—100 mem) resmit wit JMOP
VI 2x3 Crexno 10 % Kap6opakca Asor 60 120 250 250 1,0 Sranon
20Mmua
W AW (80—
100 memr) )

2 Ilepen ucronp3oBaHKeM HeOOXOAMMO NPOBECTH KOHIHUHOHMPOBAHIE KOJIOHKM IIpH TeMmeparype 190 °C B TeuyeHue 7 CyT.

D 310 toprosble Mapky. Vnbopmauus mana mis ynoBcTea MOAb30BATeMS HACTOALIEIO CTAHAAPTa M He ABIAeTCS MONTBEPKACHHEM Ka4ueCTBA JAHHLBIX
npoayxTos co croponsl YCO. Moryr 6bITh HCITONB30BaHb 3KBUBAJIEHTHBIE 3aMEHUTENH, €C/IH 060CHOBAHO, YTO OHM MPHUBOIAT K aHAMOTMYHEIM Pe3yJIbTaTaM.
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NMPUIOXEHHUE B
(cnpaBoyHoOE)

(Damopu, BIMAIOIME HA COACPXKAHNE OCTATOYHRIX BCIXECTB B H3ACJIHHN

B.1 IlapameTpsl mponecca CTepHIM3ANHN

IMTapamerps! onpenenenst 8 MCO 11135 wm EN 550. Ognako, Kacasich onpefieNieHNs CONEPXaHMsl OCTATOYHBIX
BElIIeCTB B M3JeNHsAX, obpaboraHHbIXx DO, HEOOXOOMMO BHISCHUTh, KaKHe MMEHHO TIapaMeTphl BIMAIOT Ha YPOBEHb
coAepXaHWs OCTaTOYHBIX BewlecTB. IToHMMaHMe KMHeTMKM Murpauuu DO I1o3BOJAET OXapaKTepu3OBaTb LeNoe
ceMeiCTBO OMHOTHUITHBIX U3LCNHH, aHAIU3UPYA «HauXyIuuii» obpasell. BrigeneHune ceMelicTBa OMHOTHITHBIX M3LETHIA,
TO €CTh M3Ie/Hi, CXONHBIX II0 pa3Mepy M IPUMEHEHHIO, COCTABY MaTepyasla, YIIaKCBKE, COLEpPXAHWIO BOJMI,
noaBeprasinuxca Bo3aeHcTBrHI0O D0 1 OKpyXalolIHX YCIOBUH, MOXET HCKITIOUHTh HEOOXOAHMOCTD NPOBEACHHA aHANH3a
W3OeNIHI Kaxqoro Buaa. Hixe nprBeaeHb! MTapaMeTphl, KOTOPhIE BIUSIOT HA COACPXXKAHHE OCTATOYHEIX BEIIIECTB M MOTYT
norpeGoBaTh NMPOBEAEHMSI aHAIN3a OZHOTO WIX GoNiee «HAMXYALIMX» NPEeICTaBUTEIBHEIX 06paslIoB.

B.l.l1 CocraBp MaTepuana

Marepyanbl MOTYT paxIN4aThCsl B 3HAYMTENILHOU CTENEHH IO CBOei cnocobHocTy aGcopGupoBarh, yaAepXKUBaTh U
Jecopbuposats D0. Korna BoaMoxHo npespaitteHne D0 B DX, nosgRIsercs BEpOATHOCTb, YTO COCTAB OCTATOYHBIX BEILIECTB
Oyner BechMa pasiMyeH VIS JBYX CXOIHBIX M3V, UTOTORIEHHBIX M3 Pa3lYHbIX MaTepuaioB. Hampumep, Matepuanst,
collepXalli¥e UCTOYHUK CBOGOMHBIX XJIOPH/I-HOHOB, NAI0T GobuIoi pa3bpoc B KOHIEHTpauMHy obpasyomerocs OXT.

AHanornyHo, 4yTo6nl yOeAUTLCS B JHOCTOBEPHOCTH PE3YyNbTATOB aHAJM3a LENOro M3AENHus, B COCTaB KOTOPOTO
BXOIAT [IBa pajIMYHEIX MaTepHaia, MOXET NOTpeGoBaThCA NMPOBEACHNE aHaMM3a TIPEeACTaBUTENBHEIX 06pa3loB o6oux
Marepuaio. CocTaB M pasMep MccielyeMoro obpasiia MrpaloT oco0eHHO BaXXHYKO pOJib, KOTHA paccMaTpuBaeTcs
MOJE/b, OTPaXKaIollasi YCIOBUS MPUMEHEHUS U3AENMN B MENULIMHCKOM NpaKkTHKe.

B.l2 YnakoBKa

VYrakoBouHBIe MaTepHabl CWIBHO OTIIMYAIOTCS 110 CBOEH CMOCOGHOCTH TpolycKarh U YAepXHUBaTh Kak D0, Tak
¥ JpYTHe BO3MOXHEIE OCTaTOYHBIE BEILLECTBA, YTO MOXET B CBOIO O4epe/b BIMSATh HAa ocTaTo4yHOE cofepxanue DXT.
JonoiHuTeNpHEIE HCTOYHHUKH pastpoca — IVIOTHOCTh YIIAKOBKH Y ILIOTHOCTD 3arpy3KH IPY30BhIX KOHTEHHEpPOB.

Bl3 Hukn crepunusanuun 30

Ycnosus nipoliecca 06paboTky M3fiemd 30 BIMSIOT Ha coiepXaHue OCTATOYHBIX BEHIECTB. OTH YCIIOBUSA BKIIOYAIOT
B ce6s KOHLIEHTPALMIO Ta3a, BpeMs 00paGoTKH, TeMIieparypy, Bl o6paboTku (To ecTh, Mcronn3yercs i yuctass 30 wm
cMech, cofiepxkaitas DO), BIDKHOCTb (BK/HOYAs KaYeCTBO MICTOMHMKA BOMbI), BOZAYIIHYIO MPOMYBKY, FUIOTHOCTb CaMMX
W3IOEIMN Y IVIOTHOCTD MX 3arpy3KH NP CTEpPWIHM3AlMM, a TAKXKE PACTIONOXEHHE NApPTHHM U3IEIHIA B CTeprIM3aTope.

B.14 Heraszauusg

OcraroyHoe cojiepxaHue DO B U3LEeNHAX TAKXKE 3aBUCHT OT TeMIepaTyphl AerasauyM, TUIOTHOCTH M pacroio-
XeHNA TIapTHH U3JeNMif NpHY Jera3alivy, BO3AYIMHOro fI0TOKa, IUIOLIANM MTOBEPXHOCTH M3AeNVii, KOTophle NoaBepra-
10TCA Jiera3alliyd, M BpeMeHH nerasauuu. Ui psoa MaTepuanoB M3BECTHO, YTO IPH YBEAMYCHHUH TeMIIepaTyphl Ha
kaxaple 10 °C cKOpoCTb Aeras’allii MOXET YBEJIMYUTHCS TMOYTH BIBOE (BpeMsl Aera3alliii yMEHbHIACTCsS HarloNOBHHY).

IIpumMevyaHusa

1 BiaaxHocTs, TeMiiepaTypa M BO3AYIUHBI{ ITOTOK MOIYT MOBIMATh Ha oOpasoBanue OXI, 3aBHcsllee OT
cogepxanust D0 B U3heNHH NOCHE YIAIEeHHS U3 CTEPIWIN3ATOpa.

2 AHAIMTAKHA JO/DKHE UMETH HHQOPMALHIO O CE30HHBIX KOJIeGaHUAX B CKOPOCTH JEra3allvi, o 1IaGopaTopHbIX
YCHOBHSAX XpaHeHHA 006pa3sLoB, KOTOPbIE OTIMYAIOTCS OT YCJIOBHIA XpaHeHHs Ha ckiaze. IIpu onpeneneHHbIX obcros-
TeJILCTBAX, KOTOPHIE JIYdllle BCETO MOTYT OBITh ONpEAENiCHB! ONBITHBIM ITyTeM, MOXET OKa3aThCsi HEOOXOOUMBIM N0
Hayala aHaJIM3a JepXaTh 0GpasLisl IpH TeMIieparype, OMM3Koit K HaMeHblIEeH TemIiepaType, TIPH KOTOPO¥ XpaHWIHCh
W3Jeaus BO BpeMs Jera3aliu.

B.15 Or60p o6pasna

Ilpu oueHKe pe3ynbTaToB aHaiM3a B CACAYIOIUX CAyYasX cOGMIONAIOT OCTOPOXHOCTS:

- Korga obpasubl W3feaui MOCTOAHHO OTOMpAIOTCA WA aHajlM3a M3 CTEPHIM3YEMOH MApTHH BCKOpe Mocic
OKOHYAHMs Mpoliecca CTePUIH3aIVIN;

- Kora oGpasibl U3NENUM MM BHITAXEK U3 HUX TIEPEHOCATCS Ha MECTO aHaNK3a, PacIioOXEeHHOE YAAIEHHO OT
MECTa CTEPIIM3ALHUH.

B Taxux ciay4asix BO3HMKAeT BO3MOXHOCTb MOARIEHNS OWNGOK, CBA3aHHKIX C PacIIpocTpaHeHUeM pe3ylbTaToB
onpeficJicHMsl KOJIMYECTBa OCTaTOYHBIX BellecTB B o6pasiiax Ha Belo naptulo. Crenyer 3KCriepHMEHTaNbHO YCTAHOBUTD
CBA3bh MEXAY 9TUMH YCIIOBMSIMH.

B.2 KoHTpoiib nepeMeHHBIX BeJHIHH

Tlpy HANMMYMHM AOCTATOMHBIX YKCTIEPUMEHTAIBHBIX JAHHBIX Mo AU Y3MOHHON KMHETHKE OCTaTOYHAIX BEILECTB
(TO €CTh HO CKOPOCTH YJeTyYHBaHUA ra3oobpasHoil DO M3 yMaKoBKM WiA pANA KOHKPETHBIX H3NENHi) H3feansd MOTyT
OLITH CrPYNIIMPOBAHBI VIS OLEHKM HMX KayeCTBa Ha OCHOBAHMM CXOACTBA MAaTCPHANOB, NPOLIECCOB TPOKU3BOACTBA ¥
npumeHeHus. YTo6bl Takas cHcTeMa Knaccubukauny 6bUla IeficTBEHHA, HEOOXOAMMO KOHTPOJIMPOBATh NIEPEMEHHbBIC
YCIOBMS1, PACCMOTPEHHbIE Bblllie. HeloCTaTOYHOCTb KOHTPOJISE MOXET NIPHBECTH K TOMY, YTO JaHHBIE aHAIN3a YPOBHEH
OCTAaTOYHBIX BEIECTB OKAXYTCS IIPMMEHHMMBI JIHLUb K aHAJIM3UpyeMbIM oOpasiiam.
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ITPUWIOXEHHUE I’
(cnipaBoYHOE)

YcioBus KCTPAKIMM IJIS ONpeie/iecHHs OCTATOYHOrO coaepxaung D0

YcnoBusi 3KCTPaKUMH I ONpPEACJCHUs oCcTaTrouHoro coiepxaHus DO nanoxeHnst B 4.4. PekxoMmeHmyembie
YCJIOBHS 3KCTPaKLMH, KOTOphIe MOFyT 00/IerYuTh 1aGopaTopHbIC oNepalliy, NpeacTapieHnl B Tabmuue I'.1. Onpenene-
HMA NOHATHIA MCYEPNbIBAIOIIEH SKCTPAKLMHK M 3KCTPAKLHMH, MOICAMPYIOLLEH YCIOBUA MPUMEHEHH, TaHH B 4.4.6.

OCHOBHBIM NPUHLMIIOM IIPH BHIGODPE MTOAXOAALIETO METOAA SKCTPAKIMHK A onpeaeneHns DO gpiserca oneHKa
BO3JEHCTBYIOLIEH HA TIaLMEHTa JO3bl Uil TOTO, YTOOBI I10Ka3aTh COOTBETCTBUE 3TOM 03Bl TpeGoBaHMIM HACTOALLETO
CTaHjapTa, NIPUMEHSA TaM, TIe MOXHO, METO/Ibl, MOAENUPYIOLIME TPUMEHEHHE M3jenud. M3aenus, oTHocslMecs K
KaTeropyy JUIMTENIbHOrO KOHTAKTa, JOJIKHEBI YAOBIETBOPATh TpeOOBaHHUAM K H3AETHIM KPaTKOBpeMEHHOTO KOHTAKTa,
a M3leNus, OTHOCAIIMECH K KATErOpUHU NMOCTOSHHOTO KOHTAKTa, HOJIXHBI YIOBICTBOPATH TPeOOBAaHMAM K M3ICNUIM
JUIMTEJIBHOTO M KPaTKOBPEMEHHOI'0 KOHTAKTa, HE3aBUCHMO OT TOTO, KaKO#l crocob 3KCTPaKUMU UCHomb3yloT. Ecnu
ITOKa3aHo, YTO COAEPXKAHHUE OCTATOYHEBIX BELIECTB YAOBJIETBOPSIET TPEOOBAHMAM JUIS U3AENHH, AHATM3UPYEMBIX METOA0M
MCYEPIIBIBAIOLIEH 3KCTPAKLUH, HET HEOOXOAHMMOCTH NMPOBOAKTE AUTHHEMIIYIO OLIEHKY HU3AENMi METOIOM 3KCTPaKIIvH,
MOJAENNpYIOLUEH ycIoBNs TPHUMEHEHWS.

Ta6nuua I.l— [Ipepnaraemeble YCIOBHA SKCTPAKIIMM

IponomxuTeNnbHOCTE KOHTaKTa ¢ HagenueM (cM. 4.3)

INMocrosinubit KoHTakT (CB. 30 cyT) JrrenbHpn KoATakT (o1 24 4 fo 30 cyr) | KpaTKOBpeMEHHDI KOHTAaKT (MeHee 24 )

HcuepnibiBaroluas SKCTpaKUys DKcTpaklus, MOASIUPYIONIasd YCIOBUSA NPUMEHEHHUS
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IIPUIIOKEHUE [
(cripaBouHoE)

Jlornaeckoe 06ocnopaHMe BBENCHHS NPeNeIbHBIX IHATEHMH

1.1 O6aacrs npamenenna [pazmen 1]

Hacrosiiuee nipunoxeHue cofepXUT NOACHEHUA K BBEIACHUIO NPe/IeIbHBIX 3HAYEHWI OCTATOYHOTO COJAepXKaHUS
30 B M3meNUSX IOCNE CTEPUIM3ALMY B 3aBUCHMOCTH OT IIPOJOIKUTENIPHOCTH KOHTaxTa. Clofa Takke BKITIOYEHO
ofocHOBaHUe BBeNeHUS TNpeAeabHbIX 3HaveHuwit mia D0 u OXTI. Ina BT He Tpebyercs BBOOUTD MaKCHMAIBHOE
JOTIYCTUMOE TIpefe/IbHOEe 3HAa4YeHWE OCTAaTOMHOIO comepXaHus B M3jenmsax. Ecam ocraToyHoe comepxanue 350
KOHTPOJIMPYETCS KO YCTAHOBJICHHBIX 3/€Ch TIPEAETbHBIX 3HAaYeHNH, MATTOBEPOATHO, YTO B M3/Ie/iMK ocTaHercs 6uono-
rHYecKH 3HaYMMoe Konudecteo BT [22], [76], [101].

Hna pana usnenunit, KoTopbie B IPOLIECCe MPUMEHEHUA HE OCTUTAIOT 9TUX NPEASAbHBIX 3HaYCHUH, MOXET GBITD
paspeuieta Gonpluas, GesBpefnasn IS [TALMCHTa, 103a. K TakyM M3IeNusaM OTHOCATCS 9KCTPaKOPIIOPABHBIC YCTPO-
CTBA JUIS1 OUMCTKM KPOBM, [UIsi KOTOPHIX MAKCHMaNbHAA cyTo4Hasa fo3a DO He Jo/mKHa NpeBhilnaTh 20 MT, MakcUManbHas
MecsyHag noza D0 He AODKHA NpeBHLIaTh 60 Mr, HO MakCHMMAalbHas J033a Ha MPOTSKEHHM BCEH XHU3HH MOXET
TIDEBBICHTh 2,5 T, OKCMIeHAToph! KPOBM M CEMapaTopel KPOBM, Ul KOTOPBIX MaKCUMaJibHasg CYTOYHas [o3a M
MaxCHMaJIbHas MecsiyHas J103a He AOJDKHA MpeBRIaTh 60 Mr, a MakcMMalibHas 103a DO Ha NPOTSKEHNH Beell XKU3HU
He JOJDKHA MpeBhaTh 2,5 1 (cM. 4.3).

1.2 HJouycrambie mpeaeibubie 3Hadenna [4.3]

O21 OnpenenceHue npenelbHEX 3HAYEeHUH OoCTaToOuHOTo cojgepxauug IO

J.2.1.1 Ocnoswt Memoda

IpenenbHble 3HAYEHHUI OCTATOMHOTO coliepXaHus DO B METUIIMHCKUX HU3IeNHAX OblIM YCTAHORNEHH C MCIONb-
30BaHHEM METOIOB, NPELIOXKEHHBIX AMEPUKAHCKOM accoliMaumeli Mpou3BoauTeneil hapMalleBTHIECKOM NIPOTYKLIHH
[85]. BT MeToaBl TIPUMEHSAIOT IS OTIpEeNIEHMs TIPe/le/IbHBIX 3HAYEHUH OCTATOYHOTO CO/IEPXAaHMA NETYYHX OpraHH-
YecKHX npuMeceit B dapMalleBTUYECKUX TPeraparax MOCTOSHHOro IpruMeHeHus. Ocoboe BHMMaHKME GbUIO YAENEHO
JAHHBIM 110 TAPEHTEPATHHBIM W OPA/IBHAIM JEKapCTBEHHBIM (GOpMaM, TaK KaK 3TH JaHHEIe Gosee GIIH3KH K BO3MOXHOMY
Bo3zaeticTBHIO DO Ha OPraHM3M NpH NMPUMEHEHNM MEIMUIMHCKUX M3IENNH, YeM AaHHbIe 10 HHIISIIMOHHBIM opMaM.
Meromuka onpeaeneHus OCTaTOYHbBIX KonudecTB D0 Grita MoanduMpoBaHa TAKMM 00pa3oM, YTOOHI ee MOXHO 6bUIO
KCITOJIB30BaTh /IS OLICHKM ACHCTBHA Ha OpraHU3M IIpH KPaTKOBPEMEHHOM KOHTAkTe (MeHee 24 4) U MpH JUIHTEIbHOM
KoHtakTe (ot 24 u go 30 cyr) [19]. /laHHwT monxon Tpebyer, uroGhl MpU ONpENENeHHH TIpeNeIbHEIX 3HAYEHMIA
OLICHHBAJINCh BCE TIONYYEHHEIE Pe3y/IbTaThl. DTOT NOAX0N 6a3sMpoBalicd Ha KOHUETIMH, B COOTBETCTBHHE C KOTOPOIi UIst
OnpeIe’eHUs IpeNeTbHBIX 3HaYeHHI OKHB! OBITh TIOJIyMEHR! JAaHHLIE: VIS ONIpele/ICHHS NPeAeAbHLIX 3SHAYEHMI 1Py
KPaTKOBPEMEHHOM KOHTAKTE ~ pe3Y/IbTaThl H3y4CHNA OCTPO TOKCHMHOCTH, JUTS OTIpeleSicHUA ITpeaeabHEIX 3HAYCHWIA
TIPH UTMTETBHOM KOHTAKTE — PE3Y/IbTATHl M3yUeHWs] IMONOCTPOH TOKCHYHOCTH M BIMAHHMA Ha PENPOAYKTHBHYIO
dyHxInMI0, 2 1019 U3AENMIA TIOCTOSHHOTO KOHTAKTa — PE3YALTaThl U3y4eHUsl XPOHNYECKOH TOKCHYHOCTH M JaHHEIX 110
KAHLIEPOTEHHOCTH. B cnyuae, Koraa pesynbrarsl MO OCTPOM TOKCMYHOCTH HE MO3BOJSUIM TONYYHTh HEOOXOMMMYIO
WHGPOPMALMIO TTC BO3ACHCTBHIO A03RI (KPOME CPEIHIX ACTAbHBIX J03) B 060CHOBAHHUA 0GBbEKTHBHOCTH IPEAEILHEBIX
3HAYeHUH OCTATOYHBIX BELECTB, NOJYICHHBIX HA OCHOBE JAHHKIX 110 OCTPOi TOKCUYHOCTH, MCTIONBL3OBANH PE3YJILTaThl
TIO TOKCHYHOCTH, TIOJIYYCHHBIC NPVl U3YICHHH TIOKOCTPOI TOKCHYIHOCTH U BIHAHHS Ha PENPOAYKTHBHYIO (DYHKLMIO.

Jna onpeaencHus NMPEAENIbHBIX 3HAYCHWH, BO3ACHCTBYIOIIMX Ha OpPraHM3M, MCTIONb30BATM KO3(hOHUHCHTH
6e30MacHOCTH, NpeAcTaBleHHbie B Tabmaie [1.1, KOTophie MEHAIMCH B 3aBUCMMOCTH OT TIPOJOJDKMTEILHOCTH BO3IEH -
creua. [Uig onpegeneHnd mopora 06€30MacHOCTH PacCMATPUBAIOT TAKXKe SKCTPanoNaLUIo NMOJYYEHHBIX Ha XWUBOTHAIX
JAHHBIX Ha YeJIOBEKa, KAYeCTBO MCCHECNOBAHMS, B PE3yNhTaTe KOTOPOTO ObUIM PaccYMTaHbl FIpefieIbHLIE 3HAYeHMs,
NIPUMEHEHUE 3TUX NPENECABHRIX 3HAYSHME JUIs JIMLL C HH3KOM Maccoi TeJla M MOAE/IMPOBAHHE NPUMEHEHMS HECKOMbKHX
H3genuii Ha ofHOM WHaMBHAYyME. OTAENbHO KaXInil M3 3THX K03¢h O ULIHEHTOB He 3aaeTCsd KaKuMH-ITHOo omnpeae-
JICHHBIMH TTapaMeTPaMu.

IIpuMeyaHue— 3TN Ko3GOUIHEHTH YCTAHOBIEHB! A HACTOALLETO CTaHAapTa BO BPEMS e€ro yTBepXae-
Hud. Texnmueckmit komurer MCO/TK 194 npu3HaeT, 4TO KO BpeMEHM CJICAYIOLUETO TEpecMOTpa CTaHAapra Npy
TIONYy4YeHWHM HOBBIX JAHHBIX 3TH KO3(hG)HLIMEHTH MOTYT OhITh H3MEHEHHI.

IlpenenbHoe 3HaYeHHe L ¢ UCTIONb30BaHHWEM KO3(QOUIIMEHTOB 6€30MaCHOCTH BEIMKHCISIOT IO dopmyne

D-BW
L=="%r

rae nosa D, mr-kr—'-cyr—!, Moxer 6uITh OfHOMN M3 CHENYIOLMX:
NOEL — He oka3npiBalouiast BO3NeHCTBUA,

LOEL -~ okasmiBaloniass MEHUMANbLHOE BO3ACHCTBHE;

NOAEL ~— npu xoTopoii He HaGMmoAaeTCa BPeJHOrO BO3NEHCTBIS;
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LOAEL — npu Kotopoit HabmiogaeTcd MHHUMAJIbHOE BpEIHOE BO3NCICTBHE;

LDy, — cpemysia netansHas;

LDL; — MMHHAMaNTbHAs NICTANbHASE;

TDL, — MUHVMAa/IbHasi TOKCHYHAs,

BW — macca Tena 4enosexa, B KT,

SM — nopor 6e30macHOCTH, paBHbI K03dbdHLMEHTY 6e30MacCHOCTH, YMHOXEHHOMY Ha MOMM(HIMPYIOLIHA
K03 pHrIHACHT.

Tak kak D0 reHOTOKCHYHA ¥ BBEI3HIBA/IA OMYXOJIM Y XHUBOTHBIX B HECKONBKMX HCCIEIOBAHHSX, PASIOM COTAIacH-
TEIBHBIX IPYIN ¥ KOOPAMHUPYIOIMX OpPraHU3aliil BO BCEM MHMPE pacCMaTpHBAEeTCA BOMPOC O KAHLEPOTCHHOCTH €€
JUiA yerioBeKa. Jia yCTaHOBNEHHS TIPeAEeNbHBIX 3HAYeHHI 0CTAaTOYHOTO COAepXaHHs DO NpH MOCTOAHHOM BO3IEHCTBHM
MCNIO/Ib30BAIM CTATHCTHYECKYIO KOMTMYECTBEHHYIO OLICHKY JaHHBIX C TOYKHM 3pEHMS PHUCKA BO3HMKHOBEHMs paka. Tak
KaK OliEHKa PHCKa BOSHHMKHOBEHHMA paka noj BosicicTBueM D0 Gbula BHIMONIHEHA MHOTUMM TPYIIIaMH, JaHHBIC
pacyeToB MCNIOAL3OBANY ISl BHIYMCICHWS NPEACIbHOrO 3HAYEHM OCTaTOYHOTO cofepXaHusa 30, KoTopoe NpeacTas-
JisieT coOOoH arpaBMpOBAHHYIO CYTOYHYIO 03y DO Ha NpPOTKEHNM BCEil XXM3HM, CBA3AHHYIO C TIPEBHIICHUEM PHCKa
BO3HMKHOBeHMs paka | Ha 10000 obcremyeMBIxX, kKak npeuioXeHo Accolanmeil NpoU3BoAUTENEH (PapMalIEBTHUECKUX
npenaparos, wis DO Kak JeTydel opraHWueckoil MpUMecH B GapMalleBTHYECKUX Npenaparax MOCTOSHHOro HUCIOoNb-
3oBanus [86). YposeHb pucka 10™* aBnsierca cpeIHMM YPOBHEM CPEIM PEKOMEHIYEMBIX MIIH MCTIONB3YEMBIX pasiTHy-
HbIMM KOOPIMHUPYIOIMMY OpraHn3atmsaMi. OH YYHUTHIBA€T PUCK ITPY MCIIONb30BAHHH CTEPMIBHEIX XKM3HEHHO BAKHEIX
n3zenuii. B camom nene, o61iecTBO OGBIMHO CYHTAET AOMYCTUMEBIM HEKOTOPOE YBEJIMUYEHHE PHCKA, KOLa pedb HaeT o6
W3AENUSX, IPUMEHEHME KOTOPHIX NPHUHOCUT TONb3Y WIS 3H0POBbiA. Be3 CTepIIbHBIX M3/IeNHit cTaHeT HEBO3MOXHEIM
KCITONb30BaHME IIpoLEAyP ¥ 060pYAOBAHNS, CHACAIOIMX XW3Hb, M BO3PACTET PUCK, CBSI3aHHRIN ¢ BHYTPUOOILHUYHBIMHA
VHOEKUUAMHU.

Taonanuua 11— Ilepeuenb xoahpdULHEHTOB GE30NACHOCTH, MCIIONB3YEMBIX Uil ONpEHEICHMs MNpeReNbHbIX
3HayeHUH st D0

gﬁ;ﬁgﬁi&e::;*::;i Bun mccnenosanus JHoaa Koas¢ddwmeHr 6esonactocT”
ITocTosHHOe Bo3neitcTBHe |XpoHmyeckas TokKcHyHocThiNOEL mwiu NOAEL 10
g;;“;:*;‘gﬁgg;m“"" LOEL wm LOAEL 210
KapuyHorene3 NOEL win NOAEL 100
LOEL vnun LOAEL =100
InurensHoe BosnmeiictBe |Ilomoctpas  Toxcmunocth|NOEL mma NOAEL 100
g":,‘;;’"e/ BOIACHCTBHCE — XOly OEL wm LOAEL 2100
Tokcnueckoe Bosneiicteue| NOEL unn NOAEL 100
Ha PENpPOAYKTUBHYIO (hyHK-
1IMI0/XPOHMYECKAsT TOKCHY- LOEL wm LOAEL =100
HOCTB
KpaTkoBpeMeHHOE OcTpasi TOKCMYHOCTD LDy, xuBOTHBIC >100
BO3eHCTEH LDL, 4eNIoBeK wim| 210 wimn 2100
XKHUBOTHBIE
TDL, YeNnoBeK 28)1%¢ >1 nnum >10
XUBOTHEIE

b KoadbuuuenT 6e3onacHocT, UCIOIb3YeMBIH B JEHCTBUTETBHOCTH, MOXET ObITb MOSUGDHLIMPOBAH HA OCHOBE
OLICHMBAaeMBIX JaHHBIX M rpodecCHOHATBHON KOMIIETEHTHOCTH. B KaxnoM ciayyae JOTIONHMTENbHBIA
MomubHLHpyIoIMit KosdduimeHT MoxeT BapsupoBathes oT 1 1o 10. eiicTBUTEbHEIM HOPOT 6e3011acCHOCTH ABISAETCS
npou3BesicHueM Koadduimenra GesonacHocTy ¥ MoaubHIUpyIOIero KoagduuueHra.

IIpenenbHblie 3HaYeHUS coaepXaHusg DO B U3lenusIX ObUIM YyCTAHOBIEHHl HA OCHOBE PACCMOTPEHUS pANa JaHHLIX
M HeckoabKuxX 063opoB [16], [21], [26], 129] u [86). TlockonbKy BO3MOXHOE BO3ACHCTBHE MEIULMHCKUX M3IENHiA,
CTEPIIH30BAHHBIX DO, OLleHHBaeTCa 1TPH OMOIOTHYECKUX UCCTISIOBAHMAX, DAHHAIE 110 OCTPOIf TOKCUYHOCTH, HEHCTBHIO
Ha OpraHpI-MHIIEHH, IO KapLIMHOTEHE3Y Y XHUBOTHBIX ¥ TI0 TOJIEPaHTHOCTH y YeJIoBeKa cUMTaloT Haubolnee momxons-
LIMMH I8 OTIpefe/ieHHsl TIPEAENbHBIX 3HaYeHHUH OCTATOYHOro cofepkaHusa DO B U3NEIUH B LieNAX NPeIOTBpalleHH
BO3MOXHBIX BpeIHbIX 3¢deKkTon or Bo3aeciicTBUA DO. JonoNHUTENbHO NIPH OLIEHKE MTOTeHUHANbHOM ToKCHYHOCTH DO,
XaK obcyxIaeTca HInKe, cielyeT o6paruTh BHUMaHUE Ha MOACTUPOBAHNE YCIOBUHM ITpUMEHEHHA HECKONLKUX U3NEIUit
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OIHOBPEMEHHO W NPHUMEHEHHE U3NC/HK MPH JiedeHHH HoBopoxaeHHEIX ([26], TOCT P HCO 10993.1, nonpasnen
6.1 6)5).

H.2.1.2 Obwee paccmompenue

JlaHHbBIE MO OCTPOI TOKCHYHOCTH M Pe3yJIbTaThl, MOMYYCHHBIC IIPM MHOTOKPATHOM BBEICHHH 103 MOKA3LIBAIOT,
YyTO Cpa3y Xe nocie BBeaeHusi DO Jierko BKAOYaercd B o6iumii oGMeH B opraHM3Me. AH&IM3 HAHHBIX 110 CPeIHHM
neranbHbIM 103aM (LDsg) ¥ nosaM, He oxasmiBatommm Aciicteusi (NOEL), Takxe Io3ponser caenaTh BbIBOK, YTO
neiicte DO B onpeeleHHble HHTEPBAILI BDEMEHH, T. €. TIPH OrPaHUYEHHOM BO3IEHCTBUH U T. [i., COMOCTABHMO TIPH
OpabHOM, TIAPEHTEPATHHOM U AaXe HHrAIILIMOHHOM crioco6ax BBeneHus. Korna yBeIMuMBaeTCs NpoJO/DKUTEIBHOCTD
BpEMEHM BO3NCHUCTBHS, HeGNAroNpUATHLBIE SRACHHS HaOMIONAIOT MpU MeHbIMX Jo3aX. OpHako cneunduyeckoe
JeACTBHE Ha OpraHbI-MHLUEHW MOXET pa3iudarbcs. IIpenesbHble AONMYCTUMBIE CYTOYHBIE HO3bl, KOTOPhIE 06CYXIal0TCs
B HOCJEAYIONIMX pa3fiefiiaX, OTPaXaioT 3TH obiune HabnoneHus.

J1.2.1.2.1 TlpenmenbHoe 3Ha4YeHUE NPH NOCTOSHHOM BO3JCHCTBUM

Ipenensuoe 3HayeHHe nipu BosgaeicTBuM oT 30 cyT ¥ Ha NPOTDKEHUM Beelt XXNU3HM coctanisieT 0,1 Mr/cyT, oHO
He JOJDKHO TIpeBbIaTh 20 MT Ul OTAENbHO B3AThIX CYTOK, WIH 60 Mr B Mecdil, Tn6o 2500 Mr Ha npoTAXEHUH Beei
XHM3HH. DTH NIpefe/IbHble 3HAYCHMA MTONyYeHbl Ha OCHOBE JAHHBIX MO XPOHHYECKOH TOKCHYHOCTH H KaHIIEPOTCHHOCTH,
KOTOpbIE€ NIPHBOAATCA MHOIMMM HcclenoBarensMu [24], [99], [62], [63], [80]). Bce uccnenosanusa, KpoMe ONMCaHHOIO
HdyHkenps6eproM [24], NMpOBOOWINCH C MCMONB30OBAHMEM HHTANSAIMOHHOTO BBedeHUA. IIpMeMyieMbIX JaHHBIX TpPH
NapeHTEPAJIBHOM BBEICHMH HE HaHIEHO.

B uccnepopanun dyHkennGepra usydaemylo npoOy BBOAMIA XMBOTHBIM OpaJIbHO ¢ MOMOIUBIO OFHOpA3OBBIX
INNPUIIOB, CHAGXKEHHBIX TPYOKAMU IJIst BBEACHMS MPOOHI B XENYAOK, TO €CTh HCTIONb30BANH XENYIOYHBIE 30HAM!. J103b1
yBeNM4MBANMCh, HaumHag c¢ 2,1 Mrkr—lcyr—!. B uccnenoBaHMM BpenHOE BO3NEHCTBHE Ha OPraHBI-MHLIEHH B
XPOHUYECKOM IKCIIEPUMEHTE BBIPAXKANOCH B CHIXKEHHUM GYHKLIMHU CIIEPMBI, aTPO(HH CKENETHRIX MBIILLL ¥ NIPEAPAKOBBIX
TTOBPEXAECHMSIX XeAyaKa, IIpuYyeM ObUIO HAMAEHO HECKOJIBKO BHAOB PAKOBBIX TMOBPEXAECHHIA, BKNIOYAIOIIMX MOHOHYK -
JeapHYIO KJIETOYHYIO JIEMKEMHIO, IIEPBUYHEIC OIYXOMH MO3I'a, NEPUTOHECAIbHBIE ME3OTEJIHOMBI, MOAKOXHBIE HUOPOMBI,
alleHOMbI/KaplIMHOMBI JIETKHX, XeIe3UCTO-TIAaNWUIApHbIe LMcTogeHoMbl apaepnaHa, nuM@oMel, axeHOKAPITHOMBI
MOJIOYHOM XeJIe3nl M MaTKM, 2 TaKXe IUIOCKOKJICTOYHBE KapLHHOMBI MuuieBona. IIpu opanbHoOM BBefeHNMM ObLTH
0OHapYX€HBI TOJILKO OIyXonu Xenynka. [Ipy MHransiliMoHHOM BBEJIEHHM HaliieHbl APYrue U3MEHEHHA. DTH NaHHble
OLICHMBAIM, HCIIONb3YH KaK KoadhdHLMeHT 6€30MaCHOCTH, TaK ¥ CTATUCTHYCCKYIO KOJTMYECTBEHHYIO METONMKY OLICHKH
pucka. HecMoTpa Ha oueHKY DO Kak reHOTOKCHYHOro KaHLIepOreHa, OCHOBAHHYIO Ha €€ BO3MOXHOM MYTareHHOM
JeHCTBIMM ¥ BOSHUKHOBEHHH Y XMBOTHBIX HEKOTOPHIX BUIOB ONMYyXOJICH, NPUCYIUHX U YeNOBEKY, HEAOCTATOK KAHHBIX
no OHoJoTUYECKOMY Bo3leHcTBMI0 DO Ha XUBOTHBHIX M YeJIOBEKA, a TAKXKE OTCYTCTBME SCHOM SIMIECMHONIOTHH,
cBsisbiBalolliedl BosgeidictBue DO M BO3HHUKHOBEHUE paKa y 4eJloBeKa, NpPEMSATCTBYET TOMY, YTOOBI CUMTaTh, HTO
CTATUCTHYECKAS KOTWYECTBEHHAA METOAUKA OLIEHKH PHUCKa ABJAETCA eAMHCTBEHHEIM CPEICTBOM LISl pacyeTa Npeaenb-
HBIX 3HauyeHM Npu MoctossHHoM BoszeiictBun DO. IlosToMy mis onpemencHMs MPOTHO3UPYEMBIX TpeAeTbHBIX
3HAYEHM TIPH ITOCTOSTHHOM BO3/CHCTBHY NMPUMEHSIOT KaK IOJAXON, OCHOBAaHHBIA Ha MCIONb30BaHUM KoadduinieHTa
6e30NaCHOCTH, TaK M KOJXMYECTBEHHYIO OLICHKY pUcKa. CpaBHEHHE pe3y/ibTaToB, MOAYYEHHBIX AByMs criocobami,
TOCIIYXHIJIO OCHOBOM 151 OTIpeaeaeHus TpeaenbHbIX 3HaYeHWI IIPY NOCTOSHHOM Bo3aeitcteuy [86], [19]).

PesynbTHpyOlMe AaHHbBIE, KOTOPble SBUIMCh OCHOBOM JUIS pacueTa IpOrHO3MPYeMLbIX NpeaebHhIX 3HAYEHMIA
TIpM TIOCTOSTHHOM BO3ICHCTBUH ¢ MCIONb30BaHMeM KoadduumeHToB 6¢30I1acHOCTH, NpeicTaBieHH B Tabnuue J1.2.

Ta6nuua J.2 — Pe3ynsTHPYIOLIME JaHHBIEe, HCTIONB30BAHHEIE 1A OIIPEeIeHHS TIpelebHBIX 3HauYeHui i 30
TIpH TIOCTOSHHOM BO3ACHCTBUH

Hosa LOEL opanbso Hosza LOEL uHransuuonHo
Tun naHHbIX
mr k! eyr!
Xpounyeckast TOKCHYHOCTH 2,1 — 3HaYeHHe, pacCUYMTaHHOE, 9,21)
vcxons M3 BBelleHUA 7,5 Mr/Kr [63]
QXK B HEACTIO

KaHneporeHHocTb AB [24] A 2,12)
[99]

1) Paccunrano ucxons w3 snauenus mosm LOEL 50 MI/KT 1o oueHKe GYHKIMH criepMbl y o0e3bfiH BHIa
Cynomolgus B MCC/IeOBaHHM TTPOAODKUTEILHOCTRIO IBa roja. D0 seoauay 1o 7 Y B CyTKM B TeUeHHE 5 CyT B Hefie/Io.
IMpenmnonaranock, 4To HOpMa BEHTWISALIMK M Macca Tena cocrariusuiv 1,2 M°/cyT U 2,7 Kr, COOTBETCTBEHHO.

2) PaccuMTaHo HcXoas M3 3Hayenus o3k LOEL 10 MI/KT TIDM M3YYeHHM KaplUHOTeHe3a HA KPRICaX M BBEICHUU
B0 B TeueHHe 6 U B CYTKM Ha NMPOTSIKCHUN 5 cyT B Hepemo. [Ipeanonaranoch, YTo HOpMa BEHTHISLIMM COCTABIAIA
290 n/cyt, a Macca tena — 0,5 K.

AHaIM3 3THX JAHHBIX T10Ka3biBaeT, 4To Ao3sl LDLy mis D0 nipu nocTossHHOM BO3IEHCTBHM, TO ecTh oT 30 cyT
M Ha TIPOTSKEHUM BCEHl XXM3HM CPaBHHMbBI M He 3aBUCHT OT cltocoba BBEICHMS, HECMOTPS Ha OTCYTCTBHE JOCTOBEPHBIX
JaHHbIX, KOTOPbLIC NTO3BOIWIN on OlLIEHHTDb BIIUSTHUE IIPHK TIapEeHTEpAIbHOM BBEACHWH.
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Korza B xauyecrBe OTBETHOM peaKilMU TKAHW PAcCMaTPMBACTCR BO3HMKHORBEHME paka, HO3Y, OKA3biBAIOMIVIO
MuHMManbHoe BosaelicrBue LOEL, BoIpaxXeHHyI0 B MIJUIHIPaMMax Ha KWIOTPaMM B CYTKH, PACCYHTAHHYIO MCXOJS U3
o3kl 2,1 MI/KT 1IipM OpaibHOM BBEACHUH KpbICaM B TE€YEHME TpeX JIET, UCHOMb3YIOT B KaYECTBE OCHOBHI IS pacdyera
IIPOTHO3MPYEMOTO NIPEACHBLHOrO 3HauyeHWs Wi TOCTOIHHOTNO BO3ACHCTBMA Lp ¢ TmipyMeHeHMeM Ko3dhduimenTa
6e3011acHOCTH. Lp, MTI/CYT, pacCUMTHIBAIOT 110 opMyIie

[ _D-BW 21.70
»~ TSM - 1000

=0,15,

rae D — no3a, okaswBaiomias MHHHMANbHOE BO3ACHCTBHE NPH H3YYEHHHM XPOHHMYECKOM TOKCHYHOCTH WIH
KaHleporedesa, Mr-kr—-cyr—!;

BW — macca Tena B3pocioro yejoneka, 70 xr;

SM — nopor 6e3onacHocty, pasHblif 1000, 119 3KCTpanoAALK#H AAHHBIX [10 JI03€, OKA3bIBAIOLICH MHHUMAaIbHOE
BO3/A€iCTBAE Ha YeJIoBeKa TpH OHOJIOTMYECKHX UCCae0BaHMAX paka. ITopor 6e30MacHOCTH YYUTHIBAaeT BO3MOXHOCTh
MEXBH/IOBBIX pazinvuuii, H3MEHYMBOCTD, MPUCYLHYIO YeOBEYECKOM NOMYMALUMY, MPUPONY, OONACTh NOKANM3ALMH U
MaciliTabnl HabmogaeMpIX M3MeHEHMH, OTCYTCTBHE TNapeHTepaibHbIX JAaHHBIX, OTCYTCTBHE YCTAHOBJIEHHOTO YpPOBHA,
NpH KOTOPOM 3(¢@deKTa B COOTBETCTBYIOILEM HMCCASAOBAaHHM He HaGMoNaeTcd, M Noib3y, KOTOPYIO AaeT NpHMeHEHHe
CTSPWIBHBIX U3ICIWH.

KommuyectBeHHas oLeHKa pucka GbLia B3siTa M3 onyOGAHKOBaHHBIX AaHHEIX. Kak ykaswnisaer DHBHpoH [26],
OLICHKM pHCKa BO3HUKHOBEHHA paka mis DO OhUIM pacCUHTaHbl MHOTOYHUCAEHHBIMU IpyImIiaMuy uccaeaopareneit. YToob
NOJYYMTh OLCHKM CHMHMIIbI PHCKA BO3HMKHOBEHHMs paka, 3TM rpynibl, sxmovaomme FDA, California DHS, OSHA
1 USEPA, npuMeHsUIN TMHeapH3UPOBaHHbIE MHOFOCTYIIEHYATbIE MOIEIN WIH JIMHEHHO-TIPOTIOPIIMOHANBHEIE METObI
Taiinopa—Kopeiist, ucnosib3ys onyGIMKOBaHHbIE JaHHBIE 110 JIEHKEMHM, OIFYXO/SIM MO3Ia, OMYXONAM Xenyaka W
Me30TeTUOME, TOJyJeHHBIE MPU MCCNEJIOBAHUM HA XMBOTHBIX. OTH OLUEHKHM ¢AWHHIIN PHCKA BO3HHKHOBEHUWS paKa
BapbHpYIOT Mexy 0,016 u 0,35 Mr—l.xr-cyr. Ycpennssa 3Tu 3HaueHHs, NMOJy4UM arpaBMpOBaHHbIE CYTOYHBIE JI03bI HAa
TIPOTSKEHUHM XU3HM B3pOC/IOro yenoBeka Maccoit 70 KT B ciyyae, KOTAa pUCK BOBHMKHOBEHMS paKa rnpesbilaer 1 Ha
10000, B mpuamnasone 0,02—0,44 Mr/cyt co cpemHmnMm 3HadeHueM 0,12 mr/cyr. Pacuer cpemseit no3nt AD, mr/cyt, ¢
HCTIONb30BAHHEM eIMHHLIBI PHUCKA BOSHMKHOBEHHMS paka 0,016 mr—!.xr-cyT nposondar no gopmyne

_ Puck- BW _0,0001 - 70
T UCR T 0,016

AD =0,44,

rae Puck — npeBblllicHWE PUCKAa BOSHUKHOBeHMs paka 1/10000;

BW — macca Tena B3pociioro yejgoseka 70 xr;

UCR — envHMLIa PUCKA BOSHMKHOBEHMS paka, Mr— L.xr-cyT.

Ha ocHOBe OLIEHKM NPOTHO3MpYEMOTro npefesibHoro 3HaveHua 0,15 mMr/cyr u cpegHeil arpaBUpOBaHHOM HO3bI
0,12 Mr/cyt, BBI3bIBaIONIEH TIpEBHIIEHHE pHcKa BO3HMKHOBeHMA paka 1 Ha 10000, GrUIO yCTAHOBJIEHO, YTO JO3a
0,1 mMr/cyr b6ynmer nJocrtaTouHON M NpedOTBpallleHHs1 BpegHoro BosieiicTeysa D0, BOZHMKAIOMIEro Py NOCTOSHHOM
npuMeHeHuM uzgenuit. ITpenenpHoe 3HaueHue MPH MOCTOSHHOM BO3JNEHCTBMM YUYMTHIBAET BO3MOXHOE ACHCTBUE B
TEYEHUe O4YeHb LIMPOKOro rnepuoza BpeMeHM oT 30 xo 25000 cyT npu npomoKUTENbHOCTH XH3HU B 70 ner. Takum
o6Gpa3oM, B HAaUXyIeM cTydae ITOLUIMHHRIN PYCK BOSHMKHOBEHUS pakKa Ipy Bo3jeicTeud DO Ha ypoBHe, 3a1aBaeMOM
STHM IIpele/ibHbIM 3HayeHHeM, BO MHOTMX ciiydasx MoxeT ObITb HamMHoro meHbuie yeM 1 Ha 10000, tak kak ato
NnpelesbHOe 3HaueHHe IIpeArojaracT exejHeBHoe BosieiicrBe DO B TeueHue 70 ner. M3yuyeHue npuUMeHEHHS
MEIMLIMHCKUX M3LENWI, CTEPWIN30BaHHBIX DO, MO3BOMWIO CAENaTh BBIBOA, YTO peajibHad BEPOSATHOCTb BO3SHUKHOBE-
HHA paka npy BosaeicTsuy DO U3 U3leanit HIU3Ka (OKOJIO CeMM CiydyaeB Ha MWUIMOH) [26].

[.2.1.2.2 TlpenenvHOE 3HaYE€HUE TIPH JJIMTEIBHOM BO3ICHCTBUU

IIpenensHoe 3HAYeHNE LIS BO3AEHCTBUSA JIMTEIBHOCTRIO OT 24 4 10 30 CyT cocTaBiseT 2 MI/CYT ¥ He NpEBbIIIAeT
20 mr B mo6bie OTACTBHO B3AThIC CYTKM WK 60 Mr B Mecsll. B ocHOBe 3Toro npenejbHOro 3HAYeHUA JIeXaT AaHHbIE
10 NOAOCTPOi TOKCUYHOCTH Y BIMAHHUIO Ha PEIMPONYKTHBHYIO GVHKIIMIO (TEPATOreHHOCTh, XapaKTepUCTHKA pernpo-
JIYKTUBHOCTH, GeTOTOKCUYHOCTS U T. [1.), IOJYYEHHbIC Ha HECKONbKUX OHOIoruueckux Buaax. 9T JaHHbie PUBOISATCS
MHOIMMH uccienoBatenamu [38], [109], [11], [78], [98], [80], {41], [45], [54], [33], [96], [97].

B xone ucchesoBaHmMit pa3Hof NPOXODKMTENBHOCTH BIDIOTH A0 226 CYT TNpHM OpaJbHOM, NMAPECHTEPATHHOM M
VHTUIALIMOHHOM BBEJCHMH IPOSBWIMCH MHOrooOpasHble BpelHbIe MMOCIEACTBHS OT BosnekictBua DO, B ToM yucie
PBOTa, TPEMOPHI, pa3JipaXXeHHe AhIXaTeJIbHbIX IIyTe, MOBPEXACHME JIETKMX, MOYeK, HaAMOYCYHHKOB, TUMYCa, IIEYCHN
U XeJIyIOYHO-KMIIEYHOTO TpaKTa, CHIDKEHWE MacChl Tela M 3aMellleHHe pocra, yXyauleHue (pyHKiuii HepBHOM
CHCTEMBI, Napainy U arpodusa MbILL (3aXHMX KOHEYHOCTeH) M aHeMHus. Jo3wl BapbupoBaiuch oT 1 xo 100 Mr/Kr u
6onee. U3yueHMe BIUSAHUA HAa PeNPOAYKTHBHYIO GYHKIIMIO BKIIOYaIO B ce0sl BO3IEHCTBHE Ha XXUBOTHBIX B TeueHue 12
HeJleNb IO OTUIOHOTBOPEHHS, BO3NEHCTBHE B IEPHOA BCETO MIM YaCTH BpeMEeHM OepeMeHHOCTH M BO3ACHCTBHE B TeUEHHE
21 cyr nocne ponos. J{o3sl BappupoBanuch oT 5 mo 150 mMr/kr win Gonee. B s1uX mccnenoBanmsax S0 okasplBaia
TOKCHMECKOE ACHCTBHE HA MAaTSPHUHCKMM OpraHM3M, 3MOpHOTOKCHYECKOE M (eTOTOKCHYECKOE AEHCTBHE, 3aMelisia
SMOpHOHANbHOE PA3BUTHE U BhI3BIBAJIA IIOPOKM Pa3BUTHS HIEHHO-TPYXHOrO OTAENA cKelera. DToT nocnenHuii sahdexr
Hab/onancsa ToNbKO B IIOTOMCTBE MEILLIEH, KOTOPbIM BBOAWIH DO BHYTpMBEHHO B A03¢ 150 MI/KT, YTO coCTaBjIsieT ABe
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Tpetn oT LDg, D0, paBHoit 260 Mr/Kr, Wisi camok Meilieit. PeaynbTupyloiye JaHHbIe, Ha OCHOBE KOTOPbIX IIPOBOIMWIN
pacyeT MpeACNbHBIX 3HAUCHUH NPU WTHTEIbHOM BO3AEHCTBUM, NpeAcTaBieHbl B Tabnuue 11.3.

Tadnuna .3 — PesynsTHpylomue AaHHbIC, HCNONB30BAaHHEIC VIS ONpEAe/ieHUs NpenebHbiX 3HadeHui D0 nipn
JUIATEIBHOM BO3ICHCTBUM

Jloza NOEL, opambHo Hoaa NOEL, napentepamsio | Hoza NOEL, udranaumonHo
Tun ucenexoBaHUA
Mr-lcr‘“'-cy'r_l
TTonocTpasi TOKCMMHOCTD 30 [38) 25 [78] 5D [98]
Tokcuyeckoe AeiicTBHE Ha Her paH”bix 9 145] 132 [96]
penpoayKTHBHYIO GYHKLIHIO

1) PaccumraHo Mcxons M3 BeNHUMHDBL no3si NOEL 10 mr/kr nipu 10—11-HeaenbHOM M3yYeHMM TIPH BBEACHUM
MbImiaM B3O 110 6 4 B CYTKM B TeyeHue 5 cyT B Henenmo. [Ipemmonaraercs, 4ro HopMa BEHTWIALMY — 43 n/cyT, a Macca
tena — 30 r.

2 Paccunrano Mcxoas U3 BennanHb 1036l NOEL 33 MT/KT TIPY TEPaTONIOTHYECKOM H3YUeHUH GEPEMEHHBIX KPHIC,
KOTOpHIM BBOgWIAchk DO 1o 6 4 B cyTkH BO BpeMs GepeMeHHocTH. IIpoaommxurtenbHOCTh BBeaeHMs ot 6 mo 15 cyr.
IIpeanonaraercs, 4o HopMa BeHTWISIIMKM — 290 1/cyT, a Macca Tena — 0,35 kr.,

AHaIN3 NaHHBIX, TTOYYeHHBIX TIPH OPATBEHOM M IapeHTepAIbHOM BBEACHHSX, TIO3BOJISIET NTPUITH K BHIBORY, 4YTO
He OKa3bIBaloIue AeicTBUA [o3b DO JUId NEpHOROB JUTHTEALHOIO BO3NEMCTBUAA, TO ecTh oT | 10 30 cyT, CpaBHUMBI,
HE3aBHCHMO OT TOTO, ABJISETCA JNIK 3TO JEeHCTBHEM Ha crielM¢pHYECKUd OpraH-MHUIUEHb WJIM Ha pPENpOXYKTHBHYIO
YHKIMIO, ¥ HE 3aBUCAT OT criocoba BBeaeHuUA. JlaHHBIE, MONYYEHHBIC TIPY MHTANSLMOHHOM BBEJCHHM, TIPUBOAAT K
aHAIOTMYHOMY pe3yJIbTaTy, XOTs paccynTaHHoe 3HaudcHMe Jo3bl NOEL okxasmiBaercss MeHbiueit, yeM mo3a NOEL,
MoJiyyeHHass M3 JaHHBIX IIPH OPAIbHOM M MNapeHTepanbHOM BBencHHMH. Jloza NOEL, nonyyeHHas NpH M3ydeHMH
TIONOCTPOM TOKCHYHOCTH IPH MHTAISIIMOHHOM BBEACHMH, OKAa3BIBAaeTCH HM3KOM, 4YTO OGYCIIOBNEHO YAaCTHYHO TEMM
KOHLIEHTPALIMAMH, KOTOPLIE MCIIONb30BAMCh B HceenoBaHuu. IIpu chaenyomeii Gosblieii no 3HaYeHHIO KOHLEHTpa-
unu 50 Mr/Kr, Kak coobluamy MCCIeNoBaTelld, BpeIHoe NeUCTBIE IPOARISANIOCh TOALKO B CHIDKEHHH JIOKOMOTOPHO#
dyHKUMM, cropOleHHOM 1I03¢ TIPY XoIb6e N CHIDKEHKH Macchl AnyeK. [T0CKONbKY laHHbIe, TONYYEHHbIE ITPH OPATLHOM
M [TapeHTepalbHOM BBEICHHH, OKA3aJINCh HanGoiee IPUMEHUMBIMH K MeAHLIMHCKHUM U3JEIHsM, 3a OCHOBY IIPH pacyeTe
MpeleibHbIX 3HA4eHUH TP JUIMTENRHOM Bo3jeicTBMM Obula B3ATa HauMeHbliad nosa NOEL npu napenrepanbHoM
BBElEeHHM, KOTOpasi COCTaBIswia 9 MI/KT NMpH BHYTPMBEHHOM TEpaTONIOTMYECKOM MCCIEeNOBaHMM, MPOBEACHHOM Ha
kponukax. Pacuer L, mr/cyr, npoBomwim no gopmyie

roe D — no3a, He okaspiBalowag JCHCTBYS, NIPH M3YYEHHMH MOLOCTPOI TOKCMYHOCTH WIM BIUSHMS Ha penpo-
JYKTHUBHYIO (DYHKIIMIO TIPH NapeHTepaJbHOM BBeACHUH, Mr-kr—!.cyr—1;

BW — Mmacca tena XeHIMHB S8 KT, Tak KaK BHIOpaHHbie J@aHHbIE SIRIAMTUCHE PE3y/IbTATOM TEPaTOJOrMYCCKOTOo
U3yYeHUA OepeMEHHBIX XHUBOTHBIX;

SM — nopor 6e3onacHocTH, paBHbli 250 (koadduumenT 6e3onacHocT!, paBHbIM 100, YMHOXEHHBIH Ha MO~
buumpyolmii KoahoUUMEHT, paBHbIi 2,5), 1A 3KCTpanojisuMy AaHHBIX 110 03¢, HEe OKa3biBalOLIEH BO3AeHCTBHA,
ITOJIy4€HHBIX Ha XHBOTHBIX U OTPAKAIOLIMX MEXBUIOBHIC PA3IMYMA PEaKIUM.

Taxum o6paszoMm, TipeienbHOE 3HaYeHNEe, OCHOBAHHOE Ha JaHHBIX, TIOJIYUEHHBIX B UCCIIEA0OBAHMSIX Ha XXHUBOTHBIX,
obecrteyriBaeT NMpUEeMIEMEBIN Topor Ge30TIacHOCTH AJI BO3MOXHBIX BpegHBIX 3(¢beKToB, CBA3AHHBIX ¢ JUTATEILHBIM
po3neifcTeuem DO Ha B3pocioro yeaoBeka Maccoil 58 xr.

J1.2.1.2.3 TIpenennHble 3HaYCHHUA NIPH KPaTKOBPEMEHHOM BO3HEMCTBUM

IMpenenpHOe 3HauYeHWe NPU TIPONODKUTENBHOCTH BO3eiicTBUS MeHee 24 4 cocrammsier 20 mr. IlpenensHoe
3HaYeHHE YCTAHOBJICHO HA OCHOBAaHHMM JAaHHBIX IO OCTPOM TOKCHYHOCTH, MOJIYYEHHBIX Ui HECKOJbKUX BHJOB
XWBOTHBIX. DTH JaHHbIe NMPUBEACHB MHOTMMH McciaenoBatensmu [17], [16], [41], [109], [92]. XoTra cyiecTByeT
orpaHHYeHHoOe KOoNMyecTBo AaHHbIX mo LDL, unu TDL, [86], ncnons3oanucey naHHsle nio LDg,, Tak Kak oHH
OB €IMHCTBEHHEIMM, NPUTOAHBIMU Uit OLeHKH. IIpy oTcyTcTBMM AaHHBIX 1O LDy, BKIIOYAIH TPH 3HAEHUSA
no3nt LDL; B o6nacti ot 100 mo 200 Mr/kr. JlaHHbIE 110 BIUAHUIO 3HAaY4EHUs HO3bl ObUIM MOJNYYCHBI IIPH U3YYECHUH
OCTpOil TOKCHYHOCTH Ha MBIIIAx MNpU UMHranauuoHHoOM BBexeHnu [80]. B srom ucciemosanuu 9 us 10 Mpieit
noru6ny rnocne BBeaeHUs 30 B KoHUeHTpaLuu 800 mr/kr (V/V) B TeueHuUe 4 4, B TO BpeMs Kak I0OCJIe BBEICHUA
B0 B koxHueHTpauuu 400 mr/kr (¥/V) He nmornbno HU oxxoi Mulwu u3 10. TakuM o6pazoM, Kak IOKAa3bIBAIOT
HAHHBIC HCCﬂCﬂOBaH}!ﬁ, J03bl, KOTOpHIC BbI3bIBAIOT Ouosiornueckoe neﬁcr}me B OCTpOM 3KCIEPHUMCHTE, a TakKxXe
JieTaIbHBIE ¥ HeJleTa/lbHble N03Bl, ONM3KY APYT K IpYyry ¥ OTNvYaroTcs MeHee ueM B ABa pasa. JaHHEBIE 110 J03aM
LD, npeacrasnensl B Tabmmue J.4.
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Ta6nuua J.4— PesynsTHpylollie AaHHbIe, UCTIONb3OBaHHbIE IS OIPElelicHUs NpeleNbHBIX 3HaueHu# st D0
TIPH KPaTKOBPEMEHHOM BO3ACHCTBUU
B MunnurpaMmax Ha KWJIorpamm

OpamsHo LDso Buytpusenno LDsp BuyTpikeaynouso LDsp TTonkoxso LDso Huramsmonso LDsp?
Kprica: 72 Kpomuxk: 175 Kpsica: 150 Mpinus: 130 Or 155 gpo 773
Kpnica: 240 Kpomuxk: 178 Mbums: 175 Kprica: 140 (paccunTaHo)
Mopckas cunka: 270 | Kponuk: 180 Menus: 178 Kpeica: 187
Kprica: 280 Mpuis: 260 Kpnica: 178 Mbnue: 190
Mbpmus: 280 Mprnns: 290 Kprica: 180 Kpomuk: 200
Kpeica: 330 Kpsica: 350 Mpis: 180 Mzimis: 250
Mpiue: 360 Kprica: 355 Kpomuk: 251
Kponux: 631 Kpsica: 380

1) Paccunrano ucxoms us LDsp IpH BO3IEHCTBMM Ha KphIC B TeyeHHe 4 4 B go3ax or 800 mo 4000 mr/kr (c
TIPOMEXYTOUHBIMH 3HAYEHUSAMM Uil APYTHX BUAOB XHUBOTHEIX), McCIonb3ys Maccy Tena (BW) 250 r m Hopmy
BeHTHAALUH 290 J1/CYT.

AHanu3 3THX JaHHBIX T03BONAET CHENAaTh BRHIBOI, YTO TOKCHYHOCTh 30 NpH KpaTKOBPEMEHHOM BO3NECHCTBUM,
TO €CTh 34 MepUOJ, MeHbIIMI 24 U, MOXET Pa3IMYaTECA IIPUMEPHO B TPH pa3a M HE 3aBHCHUT OT Crioco0a BBEAEHMS.
Tak Kak 3TH AaHHBIE OTPaXalOT CpeIHHE JIETAIbHBIC HO3bI, a He MUHUMAIbHBIC JICTAIbHbLIE U TOKCHYHHE JO3H, B
KayecTBE OCHOBHI IS pacyeTa NpefieNbHEIX 3HAYEHHII ITpY KPaTKOBPEMEHHOM BO3JeCTBUH NCTIONb30BATT MUHUMAJIb-
Hoe 3HaueHue LDy, paBHOe 72 MI/KT Lid KphIC, 4 He NIPOMEXYTOYHbIe 3HavyeHus. Pacuer L, Mr/xr, npoBoaunu no
dopmyne

_D-BW T72.70
L==5r =250 =%

rae D — MMHUMAaJbHasA CpeAHss JeTalbHasg 4032, MI/KT,

BW — macca tena Bapocnoro yenopeka, 70 KrT;

SM — niopor GesoracHocTH, paBHbIN 250 [Ulg 3KCTpanonsiMi AAHHEIX, TIONYYEHHBIX HAa XHWBOTHBIX B OCTPOM
OrnBITe, Ha YEJOBEKE B CAyyae OZHOKpATHOro BozjaeictBus. OH YYHTHIBAET BO3MOXHOCTh MEKBHIOBBIX Pa3THYMIL,
H3MEHYMBOCTD, NPHCYILYIO YeIOBSUECKOM MOMYAALIMN, KCITONb30BaH1e CPEelHeil, a He JeiiCTBYIONIEH, IeTabHOM A03b
(LDsp), XayecTBO MMEIOUIMXCA B DacCHOpPSDKEHWM JAHHBIX M TIO/b3Y, KOTOPYIO HacT IPHUMCHEHME CTEPHIbHBIX
MEIHLVHCKMX HU3JCIHN.

TakuM o6pa3soM, npegenbHoe 3HAYEHHE, NMOAYYEHHOE B MCCIIEA0BAHMAX Ha XUBOTHBIX, 0beceYnBacT peBhilile-
HMe rnopora 6e30ITacHOCTH U BO3MOXHEIX BpeAHBIX 3ddeKkToB, CBA3AHHBIX ¢ KPATKOBPEMEHHHIM Bo3aeciicTBueM D0
Ha B3pOCIIOTO YejioBeKa Maccoit 70 xr, mo MeHbluelt Mepe B 250 pa3. Hpyrue sIBJICHWA, CBA3aHHBIC C OCTPOM
TOKCHYHOCTBIO, TAKMe KaK IeMOJIM3 KJIeTOK KPOBM, HE BOZHMKAIOT, JAaXE €CIH MakCHMalbHas cyrTouHas xoza 20 mr
BBElICHa B TeYcHHE HECKONMbKUX MUHYT [102], [82]. K ToMy Xe, 3To npelebHOE 3HaYCHHE AOITYCTUMO B ClIyyae JO3bl,
He okasbiBalouteii geictua (NOEL), monydeHHO# 1o pe3ybTaTtaM M3ydeHus 1oI0CcTpoil TOKCHYHROCTH M RITUAHMS Ha
PETIpOOYKTHBHYIO (PYHKLIHIO, B OCHOBE KOTOPHIX JEXUT MUHKAManbHad Jo3a NOEL npu napeHTepaibHOM BBEACHHM,
paBHas 9 mMr-xr—l.cyr—! win 522 Mr/cyT, eci pacCYMTHIBATS NPONOPUMOHATEHO MAcCe XEHIIMHBI 58 KT IIpH MHOTO-
KDaTHbIX BBEICHUSIX.

[.2.1.3 Ocobue caynau

CyluecTBYIOT 0cOObie OOCTOATENBCTBA, HanpuMep OOIIMpPHBIE XMPYPIMYECKME OIepalluu, KOrja JieYeHMe,
cnacapllee X13Hb, 3HAYUTENIbHO U3MEHACT OTHOLIEHME K YYeTy pucKa. [IpuBecHHEIE 3ech TIpeleibHble 3HaYeH! ,
3aBUCALINE OT WINTEJBHOCTH BO3AEHCTBUA, OCHOBAHH Ha YYETe NPEUMYILECTB M HEIOCTATKOB B MEHEE KPHTHUYECKUX
yCcAOBUAX. BeeacTBre 3TOTO CYLUECTBYET IMATa3oH, B KOTOPOM MOTYT U3MEHATECSA NpeAebHbIE 3HAYEHNS] B CUTYaLMSAX,
xoraa uaet 6opsba 3a XHU3HL 1 HEBO3MOXHO cOOJIONaTh TpeOOBAHKS, YCTAHOBJEHHBIE K MPEACTIbHBIM 3HAUEHHUIM.

B npolecce pa3paGoTKH HACTOSHIETO CTaHIApTAa GbUIO TIPU3HAHO, YTO CYLIECTBYIOT TPH OCOOBIX ciiy4as, Korja
TIpedenbHble 3HAYEHHsi, TPUBEACHHBIE B 4.3, npakTyecKn He Gymyr oOycioBieHs OrpaHHYCHUSAMHU, CBS3aHHBIMM C
caMMMHU M3JeAMSIMH, a4 TaKKe CYIUIECTBYIOT AaHHbIC, TIOMYYeHHBIE NMpPW TPOBEICHUM HCCIENOBAHMI Ha YeloBeKe,
KOTOPBIE YKA3KIBAIOT, YTO YPOBHH 03, TIPSACTAaBICHHEIE B 4.3, He NpUMeHMMBI. BEUIN nojiy4eHs! faHHbIe Ha MTAMeHTOB
C MHTPAOKY/NAPHBIMM JIHH3aMH, KOTOPBIE CIIEAYET yuecTh TIPH TIEpecMoTpe TpeGoBaHMI 10 COAEPXKAHMIO OCTaTOYHBIX
BEIECTB B TaKuX M3jgejausax. IIpmaHaHo, yto npu o6paboTKe KpOBM B OKCHMIE€HATOpax WM CeMaparopax Nojib3a
TiepeBelIMBACT PUCK IIPUMCHEHHS TAKHX M3IENHI, ¥ 9TO BRI3BIBAST HeoGX0JUMOCTh PaspeillnTh IPUMEHTh VI TAKHX
M3 HOIYCTUMBIC MpeNcNbHble 3HAYEHUs, HOpDMUpYeMble NI Gollee KOPOTKMX BMIOB KOHTAakTOB. B ciyvae
HCITONB30BAaHMs YCTPONCTB VI 9KCTPAKOPHMOPAILHONM OYMCTKM KPOBM B TeYEHME UIMTENbHOIO BPEMECHH MOXET
BO3ZHMKHYTb MNMOTPeGHOCTh B IPEBRILIGHUM MAaKCHMajJbHOM HO3Bl Ha TNPOTEXEHHUW XH3HH, M 3TO TOXE Tpedyer
PacCMOTpPEHHA.

[.2.1.3.1 IlpeaenvHBie 3HAYCHUSA LIS NHTPAOKYIAPHBIX JIMH3

IIpenensHoe 3HaYyeHWe JUIsT OCTATOYHBIX BEIECTB B MHTPAOKYJISPHBIX JMH3aX (M3HeausA, UMIUIAHTUPYEMbIe B
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m1a3) coctasnfget 0,5 Mkr DO Ha MH3Y B AcHb. D10 NpeaensHoe 3HAUCHHE HE COOTBETCTBYET NPEACABHEIM 3HAYEHHAM
TpY TIOCTOAHHOM BO3JEHCTBUM CO cpefeil aHeBHOHN no3oit B 0,1 Mr (100 MXT) B EEHb B TeYEHHE BCeil XU3HH. D10
ocoObIfi cayyail, B KOTOPOM MakCHMANbHas JEiCTBYIOLIAS [03a He JO/DKHA NPpEBLIATh NpelebHOro 3HaYeHUs B
0,5 Mxr/cyr Ha nuH3y. Taxoe orpaHuyeHMe HeOGXOMMMO IS TOTO, YTOGHI IPEAOTBPATHTL pasipaxaiolnee JeiicTBHe
D0 na TKaHu raza [95], [72], [73], [25].

I0.2.1.3.2 OKCHreHaTopH H CEnapaTophl KpoBH

IIpenensHoe 3HaYEHKHE BO3NCHCTBYIONIEH KO3 [UIS TAKMX H3AENMI cocrasiseT 60 Mr 3a 24 4. Jlannnie u3nenus
TMPUMEHSIOT B pAJie Oflepalyii, TAKMX KaK XMPYPrHUeCKHe Offepallii Ha OTKPRITOM ceplilie. DTo NpeieNbHoE 3HaYyeHHe
YYHTHIBAET OCTPYI0 NMOTPeOHOCTh MALMEHTA BO BPEMA MPOBEACHHA TAKMX IPOLIEAYP, NMOCKOJIBKY B HEro 3a/IoXKEHO
npeBhllieHUe ¢akropa GezonacHocTd B 80 pas. B 3THx ofcTosTeNnbCcTBAX VIS TAKOro cMArdeHHst TpeGOBaHMIA ecThb
OCHOBAHHA.

[.2.1.3.3 VYcrpoiicrtsa Uil KCTPaKOpIopaJibHONH OUHCTKM KPOBH

Makcumansho gonycrimas Aosa D0, cocrapisiomias 2,5 r Ha NPOTKCHUM XHU3HH, MOXeET ObITh IIpeBhIILCHA
TIpY YCNOBMM, YTO He IpPEBbIlIeHB KaK CYTOYHas Ao3a wis D0, paBHas 20 Mr, Tak M MecsguHasa fo3a 60 mMr. Yrobn
IPEBBICUTD 03y 2,5 T DO Ha NMPOTSKEHNUM XH3HH, NALIMEHT, KOTOPOMY TIPOBOAAT OYUCTKY KPOBH, AOJDKEH IIOCABEp-
rarbcs BoaaeicTBrio 2 Mr DO TpH pasa B HeAeI0, ¥ TaKOe BO3NCHCTBHE AOJDKHO TIPOAOIIKaThCA B TeyeHue 8 net. Ecnu
Taxoe BO3AEHCTBUE OyAeT MpomoiDKaTbes B TeueHHe 70 JieT — a HUKTO He MOABEPraeTcs TaKOMY JIEYEHHIO TaK JOJIro
~ PHCK BO3HUKHOBEHMSI paka YBEJIMYMTCS ¢ OTHOro cayvas Ha 10000 mo npuGnmnantensHo oaHoro ciyyas Ha 1000.
DTOT HONOTHUTENLHBI PHCK YPaBHOBELIMBAeTCA TOM MNOMB30M, KOTOPYIO JAaeT OYMCTKA KPOBU I oGeciiedeHus
KU3HEIEATENbHOCTH.

HA.22 OnpeaencHre NpefAcAbHBX 3HAYEHUNH ANA ocTaToyHoOro cogepxanug DXI

J.2.2.1 OcHoenoii nodxod

ITpenenvHbie 3HAYEHUs octaroyHoro comepkaHuAa OXI' B MEAMUMHCKHUX M3RENUAX YCTAHABAMBATH, HCTIONb3YS
METOJONIOTHIO, H310XKeHHYIO B J1.2.1 11 DO, Ho He NPUMEHS METOI KOAUYECTBEHHOM CTATUCTHYECKOM OLICHKH pHCKa
TIpY TIOCTOSIHHOM BO3JEHCTBMM, KOTOPHIN TIOKa3hiBaeT TpeBLIICHHE PUCKA BO3HMKHOBEHMS paka OOUH ciydyail Ha
10000. IIpu mpoBeneHMHM OHONOTMYECKMX MCCHACAOBAHMI Ha XHUBOTHBHIX DXI' He mposBMI cebGd KaK BEPOATHBIA
kaHueporeH. CorfmacHTebHBIMUA TDYNIIAMH ¥ 3aKOHONATENLHBIMHY OPraHH3aLMSIMM OH JAXE HE pAacCMaTpHBaeTCs KAk
BO3MOXHBII KaHLICpOTeH Ui yenoBeka. [lpeaenbHylie 3HaYeHUA cogepXaHui DX B MEAMUIMHCKNX M3NCAUAX YCTaHAB-
JIMBAIA Ha OCHOBE aHAJM3a MHOTOYMCJICHHBIX AMTEPATYPHBIX AaHHBIX. [JaHHBIE 1O OCTPOi TOKCHYHOCTH, JEHCTBHIO
Ha OpraHbI-MMILEHH M XPOHMYECKOH TOKCUMHOCTH, MOJIyY€HHBIE Ha XXHBOTHBIX, TIOCYNTANN Hanbojee RPUroIHbBIMH
IUTA pacyeTa TpeAe/IbHBIX 3HaYeHMH crocoboM, KOTOPBIH HanoxeH B [1.2.2.2.

H.2.2.2 O6wee paccmompenue

JlaHHBIE 110 OCTPOI TOKCMYHOCTH U PE3YABTATHI, MONYyYEHHbIE TIPH MHOTOKPATHOM BBEJICHHM 103, TIOKa3bIBAIOT,
YTO NpY KOXHOM, OPAILHOM M NapeHTepanbHOM BBeacHMM DXT ierko BKMOYaeTcs B 0OMEHHBIE Mpollecchl. AHanNu3
CpemHuX NeTanbHBIX 303 (LDsy) 1 nos, He okKaswiBaroumx sosfedicteua (NOEL), Takke NpHBORUT K BHIBOIY, YTO
BoseficTBie DXT B ycTaHOBJNIEHHBIE MHTEPBANEI BPEMEHH, KPAaTKOBPEMEHHOE BO3JICHCTBME M T. A., CPABHUMB IIpH
OpaTbHOM M NTapeHTepanbHOM BBeleHuH. COIIaCHO JaHHKIM, MONYYEHHBIM MDY U3YYEHHH MOROCTPOM M XPOHHYECKOM
TokcuyHocTH, DXT' He oKaspiBaeT Gojiee CHMIIBHOIO AEWCTBUA TIPH YBENMYEHWH MPONOKUTENIEHOCTH BO3NEUCTBHSA.
HecMoTps Ha To, YTO He 3aMeYeHO MposBiIeHHe ToKcuyHOcTH DXI™ 10 OTHOINEHHIO K OpraHaM-MHIIEHAM, YCTAHOB-
JICHHOC ICHCTBUE HA OPraHbI-MULLEHH MOXET U3MEHAThCA NPH M3MEHEHWH cIioco6a BBEICHHUS M TIPOXO/DKHTEIBHOCTH
BoaaciicTeHs. IIpenenbHEe 3HAYEHUSs JOITYCTHMEIX CYTOYHBIX JO3, KOTOpPEIE MpeACTaRIeHb! B IOCHCAYIOLINX pa3aenax,
OTPaXaloT 3TH obuiue HabMIoAeHs.

1.2.2.2.1 TlpenenvHoe 3HayeHMe TIPH HOCTOSHHOM BO3ACHCTBUM

IlpenensHoe 3HaYeHME NpH Bo3deHCTBHHU OT 30 cyT M Ha NPOTIKEHUM BCeM XU3HU cocTaBngeT 2 Mr/cyr. OHo
He HOJDKHO MpeBHIIaTs 12 Mr [ OTAENbHO B3ATHIX cYTOK, uau 60 Mr B Mecsan auGo 50000 Mr Ha MPOTSDKEHHH BCei
XH3HH. DTH NIpeieNibHbIe 3HaYeHUs TIo/Ty4eHBI Ha OCHOBE JAHHBIX [0 XPOHUYECKON TOKCUYHOCTH Y KaHIIEpOTeHHOCTH,
KOTOpBIE TIpUBEAEHH B paborax [44], [69], [79]. B sTux ucciaexoBaHMEX KPEICH JIO BO3pacTa ABYX JieT nonydam DXI
B NHTheBOH Boge. DXI' BBOMWIM KphIcaM ITyTeM TIONKOXHBIX MHBEKLMM IO KpaiiHell Mepe B TeYeHME roja, a Taxke
TTyTeM HaKOXHBIX arIuUiMKalMit KpeicaM ¥ MbliaM B TeueHue 103—104 Henens. Ho3w Bapeuposanucs oT 0,086 mo
71 mrxr—lcyr—! mnu 6onee. IIpu 3TOM He Habmoganoch YBeTHYEHMS YHCIA CIY4acB BO3HMKHOBEHMS OITyXONei,
cBA3aHHOTO ¢ BBeseHHeM ODXI', WIM TPOSBIECHHA XPOHMYECKOM TOKCHYHOCTH, KPOME BO3MOXHOTO CHIDKECHHS
XHU3HecriocoOHoCTH Kphic [44]. PesyabTupylollde HaHHBIC, MOCTYXHBILIXE OCHOBOW JJIA pacyeTa IPOrHO3MPYEMBIX
TIpeJe/IbHRIX 3HAaYEeHMIA NpH NIOCTOSAHHOM BO3ACHCTBHM, NpUBEAEeHEI B Tabmuue [.5.

AHaM3 JaHHBIX, TIOJIYYEHHBIX TIPY OPAIBHOM M NMAPEHTEPATLHOM BBEICHMH, TTO3BOJISIET IIPHATH K BHBOLY, YTC
o3l OXT, He okasbiBaiolue 3ddexra ApH MOCTOSHHOM BO3NEHUCTBUH, T. €. oT 30 CYT M Ha NPOTSXEHHMHM XKHU3HH,
CPAaBHMMBI U CXOOHBI C TeMM, KOTOpble OBUTM TONYYeHbl TIPH M3YYEHHW HONOCTPON TOKCHYHOCTH M BIAMSHHA Ha
PeNnpoAyKTUBHYIO pyHKuMI0. ZKIMBOTHEIE 60Jlee YYBCTBUTENbHEI K OOILETOKCHYECKOMY JEHCTBHIO, OKaskBaeMoMy DXT,
YeM K ero crocoOHOCTH, eC/id OHa CYUIECTBYET, BHI3HIBATH pak.
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Ta6nunua J5— Pesynbrupylole AaHHBIE, MCIONb30BaHHbIE TIPH OMpede/eHHM MPEHeNbHBIX 3HAYeHUI s
DXT npu 1OCTOAHHOM BO3ACHCTBHH

Josa NOEL, opaymno Jo3a NOEL, napenrepansHo Josa NOEL, HakoxHO
Bux vccnefoBaHus
MI‘~K1"—I~CY1‘—I
XpoHHyecKass TOKCHYHOCTh 4 LOEL [44] 2,9 — 3HaueHMue, Her paHHBIX

PaCcCYMTAHHOE HCXOM M3
sBegeHus 10 mr/xr
JBaXIHl B Henemo [69]

KanueporeHHoOCTb 16 (44] Her maHHBIX 71 — 3HayeHue,

PacCYUTAHHOE UCXOIA U3

BBeneHud 100 Mr/kr maTs
pa3 B HeAEMo ) [79}

1) DXT He BEI3bIBAT BOSHUKHOBEHHS OIyXOJEH NPH CAMBIX BHICOKHMX W3YYEHHBIX JO3aX.

MuHuManpHas 1033, He OKasblBaIOLIAs AeHCTBUS, NPH M3YYCHHM XPOHMYECKON TOKCHUYHOCTH COCTABNIAIOLIAs
2,9 Mrxr—lcyr~! npM mogkoXHOM BBENEHWM KphICAaM B TEYCHHME 110 MEHBHIEH Mepe Toja, a NpPU H3Y4CHHH
BO3HMKHOBEHMs! ofyxoniet cocrapnsiomas 16 mrxr—l.cyr—! npu opansHoM BBeicHMM KphicaM B Teuenue 24 Mec,
TIOJIOKEHA B OCHOBY pacyeTa IPOTHO3UPYEMOTO NPEACIbHOTO 3HAYEHNsA TIPH NOCTOSHHOM BO3ACHCTBUM L, ,,, MT/CyT,
KOTOpOE pacCUMTHIBAIOT No (opMyiie

_D-BW 29.70
Lw="35i =100 - %

roe D — MUHUMAIBHAs [033, HE OKa3uBawoluag JCHCTBUS TpPM H3IYYCHMH XPOHUYECKOH TOKCHMYHOCTH,
mr-kr—lcyr—1;

BW — Macca Tena B3pociioro yeiaoseka, 70 xT;

SM — nopor 6ezonacHocTH, pasHerit 100 (pakrop 6e3onacHOCTH, paBHBLA 10, YMHOXEHHDI Ha MOIUMUITUPYIO-
it dakrop 10), orpaxaioiuit 0GEIYHYIO SKCTPAMTOISLMIO AaHHHX, MOMYYCHHBIX Ha XXHBOTHBIX, Ha YeJIOBEKA;

Lp'pax, MI/CYT, pacCYMTHIBAIOT IO GOpPMYyne

rae D — MuHMManbHas 1033, He OKa3biBAIOIIasd NEHCTBHS MpH M3yYeHHWH BOSHMKHOBEHHS ONYXoNel (peaibHO
yBeNMYEHUs CIIydaes BOSHHKHOBEHMS OITyXoftell He Habmonanocs), Mr-xr—}.cyr—1;

BW — Macca Tena B3pocnoro yenoneka, 70 Kr;

SM — nopor Ge3zonacHocTH, paBHBI 100 (dakrop GesonacHocr, paBHE 100, yMHOXCHHBIH Ha MOAHDHLIN-
pyowuit ¢pakrop, paBHb 1), oTpaXaloLyii OTCYTCTBHE BOHUKHOBEHUS ONYXOJIEH ITPH HCCIICIOBAaRMAX Ha XXIBOTHBIX.

IIpy H3yyeHHUH 3THX DPOrHOZUPYEMBIX MpeleabHLIX 3HAYeHWH 2 M 11 Mr/cyT GhUIO YCTAHOBNEHO, YTO J03a
2 mr/cyT 6yner AOCTAaTOYHOM JUIA MpeooieH s BpeaHoro nelicteua DX, BOZHUKAIOLIEro NPH NOCTOSHHOM BO3ZAeH-
crBuH. TakuiM 06pa3oM, Ipeie/ibHOE 3HAYCHHE, OCHOBAHHOE HA JAHHBIX, MOJIYYEHHHIX B HCCASHOBAHUAX HA XMBOTHBIX,
obecrieurBaeT KaK MMHMMYM 100-KpaTHbiii NOpOT GE30MaCHOCTH A BO3MOXHBIX BPEAHBIX 3 ¢heKTOB, CBS3aHHBIX C
nocTosiHHBIM Bo3ieficTBueM DXT Ha B3pocnoro 4ejaoBeKa Maccoit 70 Kr.

[.2.2.2.2 TlpepenpHoe 3HaYyeHHe NPH MIUTEIHHOM BO3NCHCTBHM

IIpenenpHoe 3HaYeHHe NPH BO3AcHCTBMM OT 24 4 10 30 cyT cocraBnseT 2 MI/CyT, ¥ HE OJDKHO IPEeBHIaTh 12 Mr
UL OTAC/IBLHO B3ATHIX CYTOK WM 60 MT' B MecAll. B ocHOBe 3TOro NpefieIbHOTO 3HAYEHMS JIEXAT JAHHBIE IO H3YYCHUIO
NOAOCTPO TOKCHYHOCTH M BIMSHUA Ha PENPOAYKTMBHYIO (DyHKUMIO (T€paTOreHHOCTD), TIOMYYEHHBIS IS XXMBOTHRIX
HECKOJILKIX BHIOB. DTH AaHHBIE NPUBOAITCS MHOTHMH MccaenoBarensamu [6], [83], [11], [5], [109], [20], [46], [47].

[Tpu MHOroKpaTHOM OpPAJTLHOM M NAPEHTEPANLHOM BBEACHUH, NIPOAOIDKABIIEMCS PAIMUHLIC NEPHOALI BpeMEHU
BIoTh A0 403 cyr, BXI okaspiBan pa3HooOpasHele BpeAHbie 3¢eKThl, BKIOYas CMepTh (COMpPOBOXAAIOLIYIOCH
YBEIMYEHHEM Macchl OTHCHBHBIX OPraHOB, SBICHWEM MYCKATHOM IEYEHH, TEMOPparucii B TKAaHH HaAlIOYcYHMKOB,
reMopparuei B TKaHW runochusa, KpPOBOMIMMAHIAMM B XCAYIOYHO-KMIICYHBIH TPAKT, MMOKapIUTaMy, runepeMueit
LIUTOBHAHOMN XeJie3bl, 3aCTOWHBIMM ABJICHUAMH B JIETKHX, HaGMIORABIIMMUCA B OHOM MCCCIOBaHUH), YMCHB1ICHHE
Macchl TeNla M 3aMeVICHAE POCTa, YBEIMYCHHE MACCHl MO3rd, HAATIOYCIHUKOB, MOYEK, JIETKUX M IUTOBHIHOM XKeJe3hl,
HeOOMNBIIOE YMEHbIIEHHE M TOBPEXICHHE SHYEK, PBOTY, YMCHBUICHWE TeMODIOOHMHA, FeMaTOKpPWTHOTO 4Hcia M
TEMATOKPHTA, TIOBPEXKACHUSA TIeYeHW, IKTOMMUYESCKHIT TeMOII033, TUIICPIVIA3MI0 KOCTHOTO MO3ra, a TakXe CIBHT
JNeHKoIMTapHoii GopMyIbl B CTOPOHY 06pa3oBaHus JuMdonuros. Io3s Bapeupopanuch or 2,7 1o 93 mrkr—!l.cyr—!
U Gonee. M3yyeHne RIMIHWA Ha PENPOAYKTUBHYIO (YHKIMIO BKIOYANO B ceBS B OCHOBHOM TEPATONOTMYECKUE
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Hccnenosaius, B KOTopbix DXI™ BBOAWIM Ha pasHbIX cTagusx GepeMeHHOCTH. B atnx uccnenopanusax SXI okassipas
TOKCHYECKOe JeICTBHE HA MATEpUHCKMIA OPTaHM3M, NPOSBIIsUT (heTOTOKCHYECKOE NeICTBHIE M B ONHOM M3 UCC/IeNOBAHMIA
TIPHBOII K YBEJIHYEHHIO IMOPOKOB pasBuTHA Iviofa. INocaenunit acddekT NpodaBIsIICS TOALKO B MIOTOMCTBE MBIIIEH,
KoTopbiM BeOfMAM DXI' BHyrpuBeHHO B mose 120 mrkr—!.cyr—!l. JlaHHas no3a cooTeTcTByeT OBNacTH OCTpoOM
neranbHocTH [47]. PesaynsTHpylomye AaHHBIC, KOTOPhIe MOJOXEHbH B OCHOBY pacyeTa NpelebHOTO 3HaYyeHUs INpu
ITUTETBHOM BO3NEICTBHM, NIpeacTaBleHH B Tabmune J1.6.

T a6 nwnua .6 — Pe3yrstrpyloliie faHHbIE, MCIONL30BAHHBIE AN ONPEAc/cHUs NPeAebHbIX 3HaYeHHH 1t DXT
MpPH JUIATENHHOM BO3JECTBHU

Jo3sa NOEL, opambHO Ho3sa NOEL, napeHTepanbHO
Bun uccnenosaHus
mrkreyr!
ITomocTpass TOKCUYHOCTb 13 [83] 2,7, 4TO COOTBETCTBYET BBEACHHIO
6,4 Tpu pa3a B Heaemo [58]
H3yuenne BIAUSHUSA Ha 50 [20] 9 [45]
peNpoAYKTHBHYIO (DYHKIIHIO

AHau3 3THX JaHHBIX TO3BOJIAET NPUIHTH K BHIBOAY, YTO HE OKashBawllue acicteusa no3bl DX g nepuonos
JUTMTEJIBHOTO BO3AEHCTBAA, TO ecTh OT 1 10 30 cyT, cpaBHMMBI, HE3aBMCUMO OT TOTO, SIBJSIETCSA IM 9TO ACHCTBUEM Ha
crielMbHYeCcKMii OpraH-MHLIEHb WIN PENPOAYKTHBHYIO GYHKIMIO, M HE 3aBUCAT OT crocoba BBeieHUA. JKMBOTHEIC
MOTYT OKa3arbcsi Gojiee YYBCTBHTEJIBHBIMM K oOuIeMy TOKCHYecKoMy AelictBuio DXIT Ha OpraHusM, YyeM K €ro
CrocoGHOCTH OKa3bIBaTh BPEAHOE BIMSHME Ha penpoAyKTUBHYIO dyHKIMI0. MunuMansHy0 no3y NOEL (He oka3bl-
BalOIYI0 AeiicTBUA) 2,7 MI/KT IIpH ITAPEHTEPATHHOM BBeICHHH, TIONYYCHHYIO TIPM MHTPaNepUTOHEAIbHOM HCCJ/ieioBa-
HHH Ha KphICax, MCIIO/Ib30BAIX B KAYECTBE OCHOBHI i pacyeTa npeJe/ibHoro sHaueHusa L. Pacuer L, Mr/cyr, npoBogsT
no dhopmyne

_D-BW 27-70
SM T 100

L 1,9,

rae D — MAUHHMAaNbHas 1033, He OKa3bIBalollas NeHCTBUS NPH HU3YYEHUH MOJAOCTPOil TOKCUUHOCTH ¥ BIMSHHSA
Ha PENpPOIYKTUBHYIO (DYHKLMIO NPH NApEHTepaTbHOM BBEICHHMH, Mr-kr—l.cyr—!;

BW — macca tena B3pocsoro uenopexa, 70 kr;

SM — nopor Ge3omacHocty, paBHbli 100 (dakrop GezomacHocty 100, YMHOXEHHBI Ha MOAMGDHUIMPYIOLIHIA
daxrop 1).

ITockonbKy paccyMTaHHOE INpele/lbHOe 3HaYeHWe HEMHOT'O MeHbllle, YeM aeficTBurenbHoe (1,9 Mr/cyr nportus
2 Mr/cyr), CYUMTAIOT, YTO MOCTAeAHEE BIIOJIHE JOCTATOYHO obecrieurBaeT 1opor 6€30MacHOCTH, €CIH HMETh B BUJLY, UTO
BXT He faet yBeTHUeHUSA B TOKCHYHOCTH IIPH NOCTOAHHOM BO3IEHCTBHM IO CPABHEHHIO € ITUTENbHBIM BO3JECTBHEM.
Taxuim oGpaszoM, NpeaenbHoe 3HAYeHHE, OCHOBAHHOE Ha JAHHBIX, NOJMYYEHHBIX B MCCACNOBAHMAX Ha XWBOTHBIX,
obecrieurBaeT rouTH 100-KpaTHBIH ropor 6e30NacHOCTH U BOZMOXHBLIX BpeAHLIX 3¢(deKToB, CBSI3aHHbIX C JUINTENb-
HbIM Bo3aekicTBHeM DXI Ha B3pociioro yeaoBeka Maccoit 70 Kr.

1.2.2.3 TlpenenbHoe 3HaYeHUE ITPH OrPAaHUYCHHOM BO3AEHCTBHH

IlpenensHoe 3HaUeHHE MpH MPOJOIKUTEIBHOCTH BO3[CHCTBHA MeHee 24 4 cocraminser 12 Mr. B ocHose atoro
NpEACIbHOrOo 3HAYCHHA JIeXar JaHHbIC 10 ocrpoﬂ TOKCHYHOCTH, ITONY4YCHHbIE Ha HECKOJIBKUX BHUAAX XXMBOTHLIX. ICov:
JaHHBlE NPHBEACHB pAnoM uccnenosareneit [90], [109], {571, [58], [59], (93], [69], [108]. Beuay Toro, uroc GnUIO
PaccMOTPEHO M OLIEHEHO OTPaHHYEHHOE KOJHYECTBO ZAHHBIX IO OCTPOM TOKCHYHOCTY MO CPaBHEHHMIO C JaHHBIMH O
CpenHeH IeTaNbHOM 03¢, OHU HE FOIWINCE JUls ONpedeeHUs: PpeAeIbHOro 3HaYeHus. JlaHHEIe II0 CPeTHUM JleTanbHEIM
J103aM nipuBeneHbl B Tabnuue J1.7.

AHanu3 JaHHbIX, NpeAcTaBieHHBIX B Tabmuue 1.7, 1mo3BoiseT cAenaTrbh BHIBOL, YTO TOKCHYHOCTb DXI mnpu
KPATKOBPEMEHHOM BO3IEHCTBMM, TO €CTh MeHee 24 Y, NOYTH OAMHAKOBA U HE 3aBUCHUT OT crniocoba BBelcHMs. Tak Kak
3TH JaHHLIC OTPAXAIOT CPEIHIONO JIETAIBHYIO 103y, @ HE MUHMMAIbHBIE JIETAJIbHRIC M TOKCHYECKHE J03bl, MUHUMANIbHOE
sHayenue LDs,, paBHoe 44 Mr/xT, NONy4eHHOE IS KPbIC TIPY MHTParepUTOHEANIBHOM BBECHHMH, CII0/Ib30BAIM CKOpee
KaK TpOMEXYTOUHOE 3HayeHWe, B3SATOE 3a OCHOBY IIpM pacyere MNpelNebHOTO 3HAYEHMsS NP KPaTKOBPeMEHHOM
BosfeiicteuM L. Pacuer L, Mr/cyr, 1IpoBozAT 1o opMmyine

_D-BW 4-70

L SM 250

12,

rae D — MUHMMAaIbHASA CpelHss JeTaNbHasd [03a, MI/KT;
BW — Macca Tena B3pocioro yenopexa, 70 xr;
SM — niopor 6e30MacHOCTH, PaBHBIA 250, Wis 5KeTpanoislyMy MOAYYEHHBIX Ha XUBOTHBIX JAHHBIX TIO OCTPOA
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TOKCAYHOCTH, HA YENIOBEKA MPH ONHOKPATHOM BBEICHHM. DTO YYMUTHIBAET BO3MOXHOCTb BUIOBBIX pasAHuMii, N3MeEH-
YMBOCTb, NPUCYILYIO YEIOBEYECKOM MTOMYIIALMY, TOT GAKT, YTO HCTIONb30BaNM CPEAHION0 AeTanbHyIo B03y (LDy), a He
JaHHbIe IO 03¢, He OKa3hIBaIOLLEel NefiCTBUS, KAYeCTEBO MMEIOIIMXCS B pacopsDKeHUM RaHHBIX U Ty TIOJIb3Y, KOTOPYIO
JaeT MCTIONB30BAHUE CTEPUITEHBIX M3IEITHIA.

Ta6awnua A7 — Pesynsrupyroliyie JaHHbIE, HCIIOL30BAHHbIE TIPH ONPEACACHHH NpeeNbHAIX 3HayeHuit g DXT
TIpY KpaTKOBPEMEHHOM BO3ACHCTBHU
B MwutHrpaMmax Ha KilorpamMm

Opansio LDso Buyrpusenuo LDso HHrpaneI;jIn)-rs zneanm-lo TonkoxHo LDso Hpyroe LDso
Koxka
Kprica: 50 Kpbica: 67 Kpsica: 44 Kpsica: 60
Kprica: 60 Kpomuk: 80 Kprica: 58 Kpeica: 72 Kponuk: 67,8
Kpomuxk: 60 Kprica: 84 Kpnica: 60 Kpomuk: 100 Mopckasa cBuHKa: 84
Kpbica: 70 Kprica: 100 Kpbnica: 63 Mpis: 120
Kprica: 71,3 Kpoica: 110 Kprica: 64 Mbpuus: 150
Kpeica: 72 Mpins: 120 Kprica: 70
Mpiis: 80 Kponuk: 80
Mbubnue: 81,4 Kponuk: 84,6
Mpis: 91 Mopckasa ceunka: 85
Mziws: 95 Mopckas cBUHKa: 85,5
Mopcxas ceunka: 110 Kponux: 90
Mumm: 150 Mbuiwp: 97
Mpis: 180 Mbpnus: 98,4
Mpiub: 120
Mbpis: 130

TaxuM 06pa3oM, TIpelie/IbHOE 3HAUEHHUE, TIONYYEHHOE B HCCNICHOBAHHAX Ha XUBOTHBIX, 00ecrieunBact IIpeBblllie-
Hue Tiopora 6e30MacHOCTH 111 BO3MOXHEIX BPeAHBIX 3¢ dEKTOB, CBA3aHHBIX ¢ KParkOBpeMeHHBIM BoseiicrsueM DXI
Ha B3pocJioro yejoBexa Maccoit 70 Kr o MeHblue#t Mepe B 250 pa3. KpoMe Toro, 310 npeaenbHOe 3HAYEHHE PHTOAHO
M C TOYKM 3pEHHsI OLIEHKH 03, He oKa3bIBatoruux aeictBusa (NOEL), nonyuyeHHbIX U3 JaHHBIX IO U3YYeHHIO HOAOCTPOii
TOKCHYHOCTH M BJIMSIHUSA Ha PENPOMYKTHBHYIO GYHKIIMIO, UCXOASIIMX U3 MUHUManbHON mo3sl NOEL, paBHoii 2,7
Mr-kr—l.cyr—! wim 189 Mr, 110 OTHOIIEHHIO K B3POCIOMY Ye/IOBeKy Maccoit 70 KT P MHOTOKDAaTHOM BBEACHUH.

O.23 OnpeneneHyne npelenbHBX 3HAYEeHHUH ocTaToOYHOro coaepxaHua 3BT

[TonpoOho ofcyxkaaeTcsa olieHKa pHcKa, BhI3BaHHoro 3, monyueHHas ¢ TOMOHIBIO METOHOB, AHATOTHYHLBIX TEM,
KOTophie ncromb3oBammch g D0 u DXI. [laHHag olieHKa, OCHOBAHHAY HAa M3YUEHWM OCTPOI TOKCUYHOCTY HA XUBOTHBIX
{911, [109], [56], [114], [48], [69], [93] u Ha yenoBeKe [91], MOKA3LIBAET, YTO NpH KPATKOBPEMEHHOM BO3AEHCTBIM JOITYCTUMEI
J03b1 OT 435 no 588 Mr/cyT; cornacHO JaHHBIM MO M3YYEHMIO MOJOCTPOI TOKCUYHOCTH M RIMAHMS HA PENPOAYKTHBHYIO
dbyHKINO, TOMYyYeHHBIM Ha XUBOTHBIX [28], [109], [103], mpu muTe/mHOM BO3REMCTBUM AOTYCTHMa 1033 30 Mr/cyt win
900 Mr B Mecsll; COIJIaCHO HAHHBIM IO XPOHMYECKOM TOKCHYHOCTH M OTCYTCTBMIO KaHLIEPOTCHHOIO MEHCTBUA, MpH
TIOCTOSTHHOM BO3ICHCTBMM JOIMycTHMas Ho3a coctaBmsier 30 Mr/cyTkM win 750 r B TedeHMe XW3HW. IS OCTAaTOMHOro
comepxaHua DI He Tpebyerca ycTaHaBIMBaTh MaKCHMAJIbHO IOIYCTHMEBIC IIpelefbHble 3HadeHud. Ecmm ocTaToyHoe
copepxaHne DO KOHTPOJHpPYETCd HAa YPOBHE YCTAHOBJIIEHHBIX 31eCh IpeAc/bHBIX 3HAYEHMIi, TO MANOBEPOATHO, YTO
GrooryecKy 3HayMMeie Komuectsa B GynyT mpucyTcTBOBaTH B Manenuy [22), [76], [101].

1.3 Onpenenenne octaTounoro coaepxauus 30 n DXT [4.4]

Od31 OxcTpakuus U3 H3IAEeNUH

KputHueckuM napaMeTpoM B peryJIMipoBaHNM OCTATOYHOTO cofepxaHud DO IpH cTepin3aliy AB/IfeTCA 1034,
KOTOpYIO MOXET TOJIYUWTb IIAIIMEHT MM IOJIb30BaTeNb IIPU TIPUMEHCHMM W3MENWi, CTCPIIM30BAaHHBIX AaHHBIM
crioco6oM. I Toro 4yroGBl OLIEHWTHh A03Y, MOMYYEHHYIO TIAUMEHTOM WIM HOJb30BaTesleM, HEOOXOMUMO NPHUMEHSTH
SKCTPaKLMOHHBIE METOILI, KOTOPEIE MOJENUPYIOT YCJIOBHS OOLIMHOIO NMpHUMEHEHUA u3xenusd. B HEKOTOpPHIX cayyasx
3TOr0 MOXHO JIOCTUIHYTD IIYTEM 3aMOJTHEHMS M3[e/IUsg BOAOM, B TO BpeMs KaK B APYTHX CIIyYasX MOXeT IOTpeboBarscs
Gonee crnoxHoe MOIESIHPOBaHKe, BKIIOYAIOLIEE ITOCTOSHHBIN MOTOK XHUAKOCTA. YCTaHOBIEHO, YTO €C/IM B HCUEDPIILI-
Balollledl 3KCTPaKUMM NpH ONpENCIICHHH OCTATOYHBIX BEILECTB, NPHUCYTCTBYIOLINX B M3ACHAHHM, cobiiojaloTcs Bce
TpeboBaHUA, TOTAR IKCTPAKLIMS, MOEEIUPYIOIIAA YCIOBUS IIPUMEHEHMs, MOXET 0KAa3aThCsl HEHYKHOM.

Vcnons3yeMoe NOHATHE MCYEPTTHIBAIOLIEH SKCTPAKIIMK BKIIIOYAET ITONOKEHHE, CONIACHO KOTOPOMY 3KCTpaKLMs
JOJDKHA MPOAOIKATHCS JO TeX Mop, NMOKA Ha ITOCHASAHEM 3TAlTe ITONYYeHHbIM BbIXOA aHATM3UPYSMOTo BellecTBa Oyner
coctaBiaTe MeHee 10 % oT BbIXOJa aHATM3MPYeMOIO BElECTBa TIPU NepBoi 3KcTpakuwu. JanHoe TpeGoBaHWe He
NOJXOMMT, KOraa BBIXOL NpPH TEPBOM 3KCTpaklIMM oueHb Masl. IlocnemHee GbIBacT B ciydae M3ENIHi ¢ MajibiM
CONIepXaHMWEM OCTATOYHBIX BELUECTB WIM B o6paslax, U3 KOTOPHIX @HANM3HPYEMOE BELIECTBO BHIJEIAETCH C OYEHD
Manoil CKOpocTbIO. B Takux ciydasix 3KCTpaKUMIO CAEOyeT MpoAO/DKaTbh A0 TeX MOp, NoKa yBelWyeHue obuiero
CoIepXaHMsA aHATU3UPYEMOTO BellleCTBa, IKCTPArMpyeMOro 3a HECKOIBKO 3TanoB, CTAHOBUTCS aHATUTHYECKY HE3Ha-
YHUMBIM.
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O32 AHanHTHYECKHME METONM

0.3.2.1 Cmabussnocme B30 ¢ smunrosom cnupme

Bo Bpemsi Mex1aGopaTOpHOTrO CpaBHMTEILHOTO U3YYeHMsl MeTolia onpefiesienms D0, omucanHoro B B.6.4 [81],
6bU10 MPOBEJCHO MCCIENOBAaHNE CTAOUILHOCTH PacTBOPOB CTAHAAPTHOro obpasua DO B 3TWIOBOM criupre. PacTBopH
30 B KoHueHTpamMsx 25, 50 u 100 Mxr/Min GbUIH IPUTOTORIICHK M XPAaHWINCh KAK TPU TEMIIEpaType XOIOMHILHOM
Kamepbl, Tak ¥ 1px 40 °C. DTH pacTBOpH aHAJIM3UPOBAM B PasHEIC MlepHOAbLl BpeMEHH B TeueHHe 6 Hemenb. JlaHHoE
HccliefoBaHHe Moka3ano, 4To 3a 2 Hemend ripu 40 °C KoHueHtpauma D0 cHipkanach o 70 % OT HcxomHoit
KOHLEHTpAuMy Ul PacTBOPOB CTaHAapTHOro obpasia ¢ KoHueHrpamyeit 50 u 100 Mxr/Mi. B ciayyae XpaHeHMs npy
TeMIIEpaType XONoMIbHOM KaMeps! (rmmoc 5 °C) BiioTs 10 60 CYT Bce pacTBOPhI OCTABAIMCh CTAOMILHBIMH B NIpelesiax
10 % oT UCXOXHOI KOHLIEHTpaMH.

1.3.2.2 Cmabuavnocms XTI’

Mepen MexnabopaTopHaiM cpaBHUTENbHBIM H3ydeHHeM BXT (1 9T 111 naboparopuii yyacTBOBaNH B U3Y4EeHHH
CTalWIBHOCTH PacTBOpPoB craujaptHoro otpasua DXI. BoxHwbie pactBoprl BXI OGhUIM NpPUTOTOBAECHH B ONHOM
nabopaTopuy U IepefaHbl BCeM YYacTHHKaM 3KcrepuMeHTa. Jlo nmpuObITHA Ha MECTO aHaIN3a PacTBOPhI XPaHWINCh
IIPH TeMneparype XOMOTWILHOH KaMephl. DTH PACTBOPH! aHATH3HPOBANM, NPHMEHSS Pa3IMYHbIE THIIBI KOJIOHOK, B
pPasHEBIe TIEpPUOXLl BPEMEHH: Ccpa3y Iocje JOCTaBKH, CITYCTS HEAEMO U 4yepes 2, 3, 4, 8 u 12 HeAens nocje OCTAaBKM.
HayyeHne moxazano, YTo B TeYeHHe IepBbIX 2 HelleJib KOHUEHTpALMA 3HaYUTEIbHO He M3MeHAnach. bruto caenmaHo
3aKJIIOYEHUE, YTO pacTBOPHl cTaHzapTHoro o6pasua OXI' ctabWIbHE B CNIyYae XpaHEHUS NIPH TEMITEpaType XOJXOIUIb-
HOM XaMephbl B TeYeHUE 110 KpaifHeit Mepe 14 cyT.

1.3.2.3 Jluneiinocms cmandapmnoii kpugoi

B npeane MeTODMKM, NpeICTARIEHHEIE B HACTOSILIEM CTaHAApPTE, HOJDKHBI OBITh NPUMEHUMEI KO Bee# obnacTu
KOHIIEHTpaluii, HeOBXOAMMBIX MUl OLEHKH COOTBETCTBUS Ipele/IbHbIM 3HAYSHHUSAM, YCTaHOBIEHHBIM B 4.3. OgHako
BO BpeMst MeX1a60paTOPHOTO CPABHUTENEHOTO U3YYCHHS, TIPOBEACHHOTO € HCTIONB30BaHMEM STHX METOOMK, TMHEHHAs
obnacte i DO npy aHamM3e COOTBETCTBOBANA KOHLEHTpAlMaM oT 2 ;o 50 MKr/miI, a IMHEMHBIA AHANna3’oH [pu
aHanuse DXI' COOTBETCTBOBAN KOHUEHTpalusM ot 3 fo 15 Mxr/mn. Ha ocHOBaHMH JIMYHOTO ONEITa YYACTHUKOB 9TOTO
MEXIYHAPOJHOTO MCCIIeJOBaHKS NHHelHasA 06J1acTb 3TUX AaHATUTMYECKMX CUCTEM MOXeT ObITh 6e3 yiep6a paclmpeHa
1o koHueHTpaiu 100 Mxr/mn wis 30 u OXT. B HacrosAmmii MOMEHT HeT AAHHBIX I PElIeHUs BOIIpOca, MOTYT JIN
obnacTy JIMHEHHOCTH OBITh PACIIUPEHEl B CTOPOHY OoJiee HM3KVX KOHLEHTPalUWit CTAHIApTHBIX PACTBOPOB.

O33 lanHee aHalnv3a M UX HHTepnpetauus [44.7)]

B 4.4.7 npencrasieHa cOOTBETCTBYIONIAaA 00paboTKa JaHHBIX, KOTOpast JaeT BOZMOXHOCTh aHAJTMTHKY BRIMHCIIHTD
YPOBHHM OCTATOYHBIX BElLIECTB B M3ICJIMH ¥ Ha OCHOBAHMM 5TOTO BO3MOXHYIO O3y, BO3ASHCTBYIOLIYIO Ha NMaLMEHTA.
BTO 103BOJAET BHITYCKATh MPOOYKLHIO B COOTBETCTBMH € TPeOOBaHUSAMM, TIEPEUHCIIEHHHIMM B 4.3,
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IIPUJIOXEHUE E
(cnpaBoYHoOE)

Onpenenenie THICHOKCHAA

OcraToyHble KOJMHYeCTBa 3TIICHOKCHAA (D0) B BLITADKKAX U3 UACIMIA ONPpEAEAIOT METOXOM Ia30BOH XpoMa-
Torpaduu,

CpeacTBa KOHTPOJSA, BCIIOMOTATEAbHRIE YCTPOMCTBA U XMMUYECKHE peakTUBBI NIpuBeleHbl B Tabauue E. 1.

E.1 Ilpurorosienue pacTsopos cranaaprHoro odpasua D0

Bce paGothl, CBSI3aHHBIE C IPUTOTOBICHMEM M HCTIONIb30BaHHEM PaCTBOPOB CTaHAapTHOro obpasua B0, IpoBoIsT
¢ cobmoaeHneM yclIoBui repmeruHocTH. CreKisHHbIN nakoH ob6beMomM 60—65 MuT 3allONIHAIOT B3BELIEHHBIM (C
MOTPeHIHOCTHIO 10 0,1 Mr) KONHMECTBOM AMCTWLUIMPOBAHHO BOMAbI TaK, YTOOH 006beM HE3aNOJHEHHOTO IPOCTPAHCTBA
cocTasian npuMepHo 1 . ®akoH repMETH3UPYIOT C NOMOILIBLIO PE3UHOBOM MPOK/IAAKH M TUTAaCTMACCOBOM KPBILIKH
C OTBEPCTHEM ITocepeanHe. 3aTeM u3 oxnaxkaeHHoi 1o 0 °C eMkocTH ¢ DO ox1aXACHHMM MUKPOLUTIPHLIEM BBOAAT BO
¢rakoH npumepHo 10 M1 (okoso 9 Mr) XuaKoi D0, Maccy KOTOpOii ONpeNeisiioT B3BELIMBAHHUEM (C NMOIPELIHOCTBIO
oo 0,1 mr). Tonyyaror pactBop ¢ kKoHNeHTpauueit DO nmpumepHo 150 Mr/n, KOTOpHI TIIATEIbHO NMEPEMEUIHBAIOT B
TeyeHHe 15 MuH. PacTBopH craHmapTHoro o6pa3ua ¢ coaepxanueM D0 or 0,5 A0 5 Mr/n roToBaT 06LEMHBIM METOIOM
ITyTeM pasbapiieHus cTaHAapTHOro o6pasia MMCTHUIMPOBAHHOM BOIO#H , HCITONB3Ys HAGOp MUKPOLITIPUIICB 1 (JIaKOHOB,
TIOATOTOBJIEHHBIX AHANIOTHYHO BHILIEUIIOXCHHOMY.

Ta6nuua El — Cpeacrsa KOHTPoONs, BCIIOMOTaTe/IbHbIE YCTPONCTBA M XMMUYECKHE PEaKTHBHI
O6opyroBaHKe U peaKTHBEI TpeGopanusi HopMaTuBHBIE JOKYMEHTHI
OGopynosanue
I'azoBulil xpoMmarorpad ¢ Tun 3700,
ITnaMeHHO-MOHK3ALIMOHHBIM XpoMm-3;
JeTeXTopoM ¥ MHTETPATOPOM «[Hnumanzy» n ap.
BautoHb co CXaThIMM ra3aMu:
Tenuem T'OCT 15860
Bonopoxom* TOCT 3022
Bosmyxom** TOCT 17433
MInpuu crexIAHHBbIR O6beM — 2,0 mi1; ena
neneHus 0,2 mu
HInpH1, MUKPOJTATPOBBIIt O6wveM — 10 MK
Bechl aHaTUTHYECKHE TTorpeurHocTb B3BEIIMBAHHA
0,1 mMr
CrexnsHHbIE nakoHbI c PE3UHOBbBIMU O6beM — 60—65 Mn

NpoKinaakKaMH M IUIaCTMacCOBLIMHM  KpBIIUKaMH C
OTBEPCTHAMH NOCEPEANHE

PeakTusbl
BruneHoxkcua CoH40 T'OCT 7568
Boaa micTwuinpoBaHHas I'OCT 6709

CrexngHHag KoioHka 1,6 M x 3 MM, 3anioinHeHHas
Porapak Q 80/100 me1u.

* lomyckaercs MCrnonb3oBaHNe reHepaTopa Bogopona, obecreynBarollero JapieHne pogoposa 98,1—196,1 xIla.

** MomyckaeTcs MCII0/Mb30BaHKME BO3AYLIHOTO KOMIIpeccopa, obecrieurBaloniero gasnexde 392,3—490,3 kIla.

E.2 IlpoBenenne anaim3a

1 MK pacTBopa CTaHIZapTHOro o0pa3ua WIK BBITSDKKM BBONST B McHapuTelb xpomarorpada. JIns xaxnoro
pacTBOpa cTaHZapTHoro obpaslia WiIH BHITSDKKM NMPOBOIAT He MEHee IATH NapaUieNbHiIX onpeaencHuii. Ilapamerpol
xpomarorpadgudeckoro onpezeneHus npuseaeHs! B Tabmuue E.2.

Homyckaercsi U3SMEHEHHE YCIOBHI XpoMarorpabHUpoBaHuA B mpeAesiax, obecrieynBaommx omnpeacncane 90 B
COOTBETCTBUH C TPCOOBAHUSAMHU HACTOALLENO CTAHAApTA.

Irourazy NMUKOB ONpPEAENSIOT C TMOMOLUBIO 3IEKTPOHHOrO MHTerparopa. Crpoar KanMBGpoBouyHLI rpaduk B
KOOpAMHaTaX, OTKAaAbIBasg Mo OCH abCLUCC KOHLUEHTPauMIO OMpelensieMOro BELIECTBA B pacTBOpE CTaHAApTHOTO
obpasua, Mr/J, Mo OCH OPAMHAT — IUIOLIAIN COOTBETCTBYIOIUMX MUKOB, MKB-c.
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Ta6nuua E.2— [Tapamerpn xpomarorpadpuyeckoro omnpeacicHus 50

IapameTpnt xpomatorpadupoBaHHUs 3HayeHHe

Temmeparypa, °C:

- TEpPMOCTaTa KOJIOHOK 150

- MCTIapUTENIA 250

- JXEeTeKTopa 250
CkopocTb ra3oB, MJI/MHH:

- TeIUsA 30

- Bozopoja 30

- BO3IyXa 300
A6conoTHOE BpeMA YAEPXHUBaHHA, MHH 1,20
MuHuManbHas onpeaeaseMas KOHLECHTpalUs, MI/J 0,1

E.3 OGpaGoTka pe3yibraros
Konnenrpammo D0 B aHanmuanpyemoi BHITDKKE C,, MI/JI, PacCUMTHIBAIOT 10 dopMyne

n
fc
o
c =21
X n ’
rae C; — KOHIIEHTpaLMs OMpPeesieMOro BEIeCTBa B Ipobe, HaliicHHas 1o KanGpoBOYHOMY TpadHKy, Mr/J;

n — YucIo npo6.
C 1enBI0 OLIEHKH ITONIYYSHHBIX pPe3YIETATOB PaCCUMUTRIBAIOT cpeiHee apubMeTHYECKOE H CpeAHee KBaJipaTn4yecKoe
OTKJIOHEHHSI, TI0 KOTOPHIM PacCYMTHIBAIOT K03 UIIMEHT BapUalliy kK B IPOLIEHTaxX

re ¢ — cpeaHee KBapaTHYeCKOe OTKIIOHEHHE;

X — cpelHee apudMETUYECKOE 3HAYCHHE,

B cnyyae nonyyeHds 3HauyeHUst KosdhduumenTa Bapuauuu 6onee 7 % onpenencHue nopropsiior. Eciu k<7 %,
TO pe3y/NbTaT OIpelie/ieHUsS CYNTAIOT CTATHCTUYECKH JJOCTOBEPHBIM.
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