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[lpeancnoBwue

Lenn v npuHUumMnbl cTadHgapTusaumm B Poccunckon @egepaum yctaHosneHbl @egepanbHbIM 3aKOHOM OT
27 pekabpsa 2002 . Ne 184-03 «O TexHU4eCKoM perynmpoBaHuny, a npasunia npuMeHeHUsa HaluoHanbHbIX CTaH-
naptoB Poccuninckon @epepaunmn —IOCT P 1.0 — 2004 «CtaHgapTnsauus B Poccumnckon @egepaumin. OCHOB-
Hbl€ NONOXKEHUS»

CBeOoeHuA o cTaHAapTe

1 1MO4AIrOTOBIERH ABTOHOMHOW HEKOMMEPYECKoU opraHusaunent « MHCTUTYT MeguKo-OUONOrMYecKnx Uc-
cnepoBaHuid U TexHonornmn» (AHO « MMBUKNT »)

2 BHECEH TexHun4yecknm komuteToM no ctaHgapTmsaumm TK 422 «OueHka bnonormieckoro AecTemng me-
OVLUWHCKUX M3aenunin»

3 YTBEP>XOEH V1 BBEOEH B OENCTBWE Mpukazom deaepanbHOro areHTCTBa Mo TEXHUYECKOMY perysi-
pOBaHWUIO U MeTpororin ot 2 aekabps 2009 . Ne 531-ct

4 Hactodawuny ctaHgapT ngeHtudeH mexayHapoaHomy ctaHgapty NCO 10993-7:1995 «OueHka bnonoru-
YecKoro AencTBUA MeguUMHCKKUX U3genun. Hacte 7. OctaTouHoe cogepXaHne aTUieHoKcKUaa nocne crepunmaa-
Lnm» (ISO 10993-7:1995 «Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals»).

[1py NpuMeHeHN HacToALLEero ctTaHgapTa pekoMmeHayeTcHa UCNOoJb30BaTk BMECTO CChIJTOYHbIX MeXayHa-
POAHLIX CTaHOAaPTOB COOTBETCTBYIOLLME MM HauMoHanbHble cTaHgapTel Poccninckon Geagepaunin, ceeaeHUd o Ko-
TOPbLIX NpWUBeAeHbI B AONONHUTENTEHOM NMPUNOXeHUU F

5 BSBAMEHTOCT P NCO 10993.7-99

VIHopmMauusa ob UsMeHeHUSsX K HacmosuweMy cmaHoapmy nybrukyemcs 8 exxe200H0 u3oasaeMoM UH-
opMalUlUOHHOM yKa3zamerne «HaluuoHarbHbie crmaHoapmbly», @ mekcm UaMeHeHUU U rnornpasok — 8 eXKeMeCsYHO
u3oasaeMbiX UHQQOPMAUUOHHBIX yKazamerssax « HayuoHarbHble cmaHoapmsbly. B criydae nepecmompa (3amMeHbl)
Unu ommeHbl Hacmosalwea2o cmaHoapma coomsemcemeayrujee yseodomrieHue byodem onybiukogaHo 8 exxemMe-
CAYHO U30asaeMoM UHQOPMaUUOHHOM yKkazamerne «HauuoHasnbHble cmaHoapmely. Coomeemcemayoujas UH-
opmMaluus, yeeOoMeHUe U meKkecmbl pazmMelliaromes makxe 8 UHghopmMaluUoHHOU cucmemMe obuie20 nosib3osa-
HUS — Ha ouuuanbHoM caume QedepaslbHOo20 a2eHmemaa o mexHu4ecKkoMy pe2yrupo8aHuio U Memposio2uu
8 cemu MITHmepHem

© CtaHgapTtuHdopm, 2010

HacToawmin ctTaHaapT He MoXKeT ObITb NOSHOCTLIO UM YaCTUYHO BOCMIPON3BEAEeH, TUPaXKMPOBAaH 1 pacrpo-
cTpaHeH B kKadyecTBe oduLnansHoro n3gaHns 6e3 paspeleHna $egepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHUIO N METPOJSIOTUM
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BBeageHue

CobntogeHue nonoxeHnn ctaHgapToB cepunt MCO 10993 «OueHka buonornyeckoro AencTeBuUd MeanLHC-
KX n3aenn» no3BonnT obecneynTb CUCTEMHBIW NoaxXoa K UccrneaoBaHUo OUonormiyeckoro A4encTeBng MmegmumnH-
CKMUX U3genun.

Llenbto 3aTUX cTaHOAPTOB He ABNAeTCcHA be3ycrnoBHOE 3akpenneHe eanHoobpa3HbIX MeTOA0B NCcCcneaoBa-
HU 1 UCMIbITAHWIA 3a rpynnamMmy ogHOPOoAHbIX MeaAULIMHCKUX N3aenn B COOTBETCTBUM C MPUHATOW Knaccudpmkauuy-
el nx no sMAay N ANUTENbLHOCTU KOHTaKTa ¢ opraHnamMomM Yyenoseka. NoaTomMy nnaHnpoBaHWe U NpoBeaeHUe UC-
cnegoBaHUM U UCNbITAHUW OOMKHBI OCYLLECTBNATL cCneuuannucTbl, UMeoLle COOTBETCTBYIOLLYIO MOANOTOBKY U
ONbIT B 00NacTU cCaHUTapPHO-XUMUYECKOW, TOKCUKONOTMYeCKoU 1 BUoNormyeckon oLeHoK MeanMUHCKUX U3aenui.

CtaHgapTbl cepun MCO 10993 aensatoTcs pykoBOAALLMMM AOKYMEHTaMW ANsl NPOrHO3UPOBaHNA U UCcneno-
BaHNS bnonornvyeckoro AgeUcTeUs MeanUMHCKUX M3gennn Ha ctaglu Bbibopa MmaTepuanoB, npegHasHavYeHHbIX
0N X U3roTOBNEHUS, a TakKe A1 uccnegoBaHUM roTOBbIX U3OeNnn.

B ceputo NCO 10993 Bxoaart cnegytowe 4actk nog oowmm HassaHemM «OueHka OUo1orM4eckoro geu-
CTBUSA MegUUMNHCKUX U3aennn»:

UacTb 1 — OueHka 1 nccnegoBaHug;

UacTb 2 — TpeboBaHUA K 0bpaLleHUo C XXUBOTHLIMU;

YacTb 3 — ViccnegoBaHnA reHOTOKCUYHOCTU, KaHLEPOreHHOCTU U TOKCUYECKOTro AeUCTBUS Ha PenpoayKTUB-
HYIO (OYHKLNIO;

YacTtb 4 — VccneaoBaHne nagenun, B3aMoaenCTBYIIOLWNX C KPOBLIO;

UacTb 5 — WccneaoBsaHuUs Ha ULMTOTOKCUYHOCTL: MeToabl in Vitro;

UacTb 6 — lccnegoBaHe MeCcTHOIo AeUCTBUSA MNocsie UMNnaHTaunu;

HacTb 7/ — OcTaTo4yHoe coaepkaHue sTuneHokcnga nocne crepunusaunm;

UacTb 9 — OcHOBHbIE NPUHUMMLI MAEHTUUKALMU U KONMUYECTBEHHOro onpeaeneHns NoTeHUnanbHbIX Mpo-
OYKTOB Agerpagauniy;

HacTe 10 — WccneaosaHua pasgpakarLllero v ceHCMbmnuanpyroulero 4eucTeug;

UacTb 11 — WccneagoBaHue o0OLLETOKCHUYECKOrO AeUCTBUS;

UacTb 12 —lNpurotoBnerHune npod 1 ctaHaapTHbIE 0bpasLbi;

YacTb 13 — VgeHTndpnkaymnsa 1 kKonndecTseHHoe onpeaeneHne npoaykros gerpagauny nonnMepHbIX Megu-
UMHCKNX U3aesInN;

YacTb 14 — VgeHTUdKrKaumna u KonndyecTtBeHHoe onpegeneHne NpoaykToB gerpagaumm nagenmm ns kepa-
MUKW

YacTtb 15 — VageHTudurkauusa 1 KonndecTBeHHOoe onpegeneHne npodykTos Aerpagauyy ugenum ns metar-
NOB W CMNJ1aBOB;

HacTb 16 — MogenupoBaHue 1 nccnegoBaHne TOKCUKOKMHETUKU NPOAYKTOB Aerpadaun U BeIMbIBAHUS;

UacTb 17 — YcTaHOBIeHME NOPOroBbIX 3HAYEHUW ANA BbIMbIBAEMbIX BELLIECTB;

Uactb 18 — lccneaoBaHne XMMUYeCKUX CBOUCTB MaTepuasnos;

YacTb 19 — MccnegoBaHUa PU3NKO-XUMUYECKNX, Mopdoonormyecknx U Tonorpagouyeckmx CBOUCTB MaTe-
PUanoB;

HacTb 20 — NpuHUKMNBI 1 MeToabl CCneaoBaHUS UMMYHOTOKCUYECKOro AeUCTBUA MeaULIMHCKUX U3aenuni.

HacTtodawuny ctaHgapT 0O0OCHOBLIBaeT HEOOXOAMMOCTE NPOBeAeHUA KOHTPONA coaepXaHUsl OCTaTOUHBLIX KO-
nnyvecTB atuneHokcnga (30) n atuneHxnoprugpuHa (3XIN) nocne crepunusauunm B Usgesinsax MeauLUnHCKoro Ha-
3HAYEeHUS B CBA3U C X TOKCUYECKUM AENCTBUEM B onpeaeneHHbIX KoOHLUeHTpauusx. B ctaHaapTe obpallaeTcs
ocoboe BHMMaHMe Ha bnonorndeckne peakumm, Bkovatlolme pasgpaxkeHue, noBpexageHne opraHoB, MyTareH-
HOCTb U KAHLIePOreHHOCTh Y YefToBeKa 1 XKUBOTHbIX, BMUSHWE Ha penpoayKTUBHYIO OYHKLIMIO Y XKUBOTHbIX.

MeToabl UccrnegoBaHUs, U3NOXKeHHbIEe B HACTOSALLIEM cTaHaapTe, B3AThI U3 MeXXayHapoaHbIX, HaUuuoHanbHbIX
cTaHOapTOB, ANPEKTUB U HOPMAaTUBOB.

[lonyckaeTtcsa npuMeHeHWe gpyrmx metogoBs, obecnevmBatoLMx oleHKY DMonormyeckoro AencTemst Meau-
LMHCKNX N3deNnn B COOTBETCTBUM C TPpeDOBaHNSAMU MeXayHapoaHbIX CTaHOapTOB.

1V
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HALUWOHANBbHBIA CTAHOAPT POCCUUCKOWMN OEOLEPALUUMN

U3OENNA MEOULIMHCKUE
OLIEHKA BUOJTOMTMYECKOIro AEUNCTBUA MEOULIMHCKUX U3OENUA

YacThb 7

OcTaTouyHoe coaepXaHue ITUNeHokcmaa nocne crepunusaLmm

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

Nata BBegeHna — 2010 — 09 — 01
1 O6nacTtb NPUMeHeHun

HacToawmnm ctaHgapT ycTaHaBNMBaEeT ACNYCTUMbIE NpedesibHble 3Ha4YeHUs AN 0OCTaTOUYHOro KonnvecTsa
aTuneHokcunaa (30) n atunenxnopriugpuHa (3XI) B MeAULIMHCKUX 3aenuax (danee — n3genust), CTepunmuloBaH-
HbIX 20, meToabl onpegeneHns 30 n 3XI 1 TpeboBaHUA, B COOTBETCTBUU C KOTOPLIMU OCYLLIECTBASIETCA BbINYCK
n3gennn.

TpeboBaHUA HacTosLLEero cTaHgapTa ABNSATCH peKoMeHayeMbIMUA.

CTaHaapT He pacnpocTpaHSeTCHa Ha n3aenus, ctepunmnzoBarHHblie 30, HO HE MMERDLLIME KOHTaKTa C NnaLneH-
TOM (Hanpumep, AnarHoCTUYecCKne yCTPOUCTBA, UCNoNbayowmnecs in vitro).

2 HopmMmaTuBHbIe CCbINKMU

B HacTosilleM cTaHaapTe UCNOSIb30BaHbl HOPMAaTUBHbLIE CChITKK Ha crneayrollne ctTaHaapThl:

NCO 10993-1:2003 OueHka buonormiyeckoro gencTems MegmunHcknx nagennin. Yacto 1. OueHka n nccne-
noBaHUsA

NCO 10993-3:2003 OueHka buonoriyeckoro A4eUcTBUA MmeauumMHcKuxX nagennin. Hactb 3. iccnegoBaHus
r€eHOTOKCUYHOCTW, KaHLLePOreHHOCTN N TOKCUYECKOro AeUCTBUA Ha PenpoayKTUBHY O OYHKL MO

NCO 10993-10:2002 OueHka brnonornyeckoroe aeUcTems meauunHcknx nagenui. Hactes 10. ccnegoBaHus
pasgpakaroLlero ¥ CeEHCUOUNN3NPYHOLLEro AeUCTBUS

3 TepMuHbI U onpepeneHuUs

B HacToqalwlem ctaHgapTe npumeHeHbl TepMuHbl no MCO 10993-1, a Takke crnegyrolle TepMUHBbI C COOTBET-
CTBYHOLLMMK onpegeneHUsIMI:

3.1 aKcTpakuyua, mogenupyrowian yCnoBua NpUMeHeHUA: SKCTpaKLUMs ¢ UCNONb30BaHMEM BOAbI B KaYe-
CTBE MoAellbHOW cpeabl, Moaenupyrollaqa peanbHble YCNoBUA NPpUMeEHeHUs, BbINoNHAeMas B COOTBETCTBUU C
TpeboBaHUAMU HACTOSILLLEro cTaHaapTa U no3Bonsowas oueHUTb ocTaTouHble kKonndecTBa 30 U I X[, BO3gen-
CTBYIOLLME Ha NauMeHTa NN NoSib3oBaTens U3genuni B npoLecce UX NpUMeHeHUd No HasHavYeHUIo.

[TpnumedyaHwune—llpn oueHke B aHaNUTUYeCKOW nadopaTtopumn crniegyeT obpatnte 0coboe BHUMAHMUE Ha TO,
yTobbl 3KCTPaAKUMA AAHHOIO BuAa NpPoOBOAMNACH B yCNoBUSX, obecnevmnBarowmx Hanbonbliee COOTBETCTBUE NPEANOna-
raemomMmy cnocoby npumeHenHus. MogenuwpoBaHmne ycrnoBuru NPUMEHEHUS N3eNUs B MEAULMHCKOW NPAaKTUKE OONKHO
NPOBOANTBLCS C YYETOM MakCUMarnbHO BO3MOXHOMO BPEMEHU BO3AENCTBUSA, NPUHUMASA BO BHUMAaHWE TEMNEPATypy BO3-
OENCTBUS U TKAHW, KOHTAKTUPYOLWKME C AaHHbIM N3ENTUEM.

3.2 ncUepnbiBakoLaaA 3KCTPaKLUA: SKCTPpaKUKUSA, BbIMoNMHAeMast 40 TeX nop, noka konndectso 20 n IXI
B nocrnegytollen nopunmn mogeneHon cpeabl He byaeT coctaBnAaATb MeHee 10 % onpegeneHHOro Npuv nepBou
3KCTpaKkuMn UK noka He byaeT aHaNUTUYECKN 3HAYMMOTo YBeNnMYeHUd B onpeaenaemMbiX COBOKYMHbIX OCTaTOU-
HbIX YPOBHSAX.

U3paaHune odunumnanbHoe



FOCT P UCO 10993-7—2009

[TpumeyaHune—Ecnn HEBO3MOXHO NMOKA3aTb UCHEPMNbIBAOLWNI XapakTep NpU OUEHKe OCTaTOYHbIX KOJTMYECTB,
onpegeneHne ncHEpnbIBaLWEN IKCTPAKUMM NMPUHUMAETCH B YKA3aHHOM BblLLE BUAE.

4 OCHOBHbIe TpeboBaHuA

[TpnmedaHwne — VMHpopmaumsa no NCTOYHMKAM OrpaHUYEHNIN B HACTOSILLEM CTaHOAapPTe Tak Xe, Kak n apyras
Ba)XKHasA OONONTHUTENbHAsA MHAPOPMALKWS, U PYKOBOACTBO K UCMNONIb30BAHUIO HACTOSLLEro ctaHgapTta npmBeaeHb! B rnpuno-
XEHUAX.

4.1 O6WKMe NonoxXeHUs

B HacTodlleM pasgene ycTaHaBNMMBaT MakCUManbHO A0NYCTUMbIE YPOBHU OCTaTOYHOro cogepkaHms 30
ONs1 oTAEenNbHbIX U3genun, npoctepunmaoBaHHbIX 0. PernamMmeHTUpyeTCa Takke MakcuMmanbHoe coaepaHue
IXI' B cnyJvasix, korga ero coHapy)XmsaroT B MeAULWMHCKNX N3aennax, ctepunmnioBaHHbix 30.

[ns cogepxaHus atuneHrnukons (30) HUKakue orpaHnUYeHns He ycTaHaBNMBAKOT, NOCKOMNbKY OLEeHKa CTe-
NeHW pucka nokasblBaeT, YTo, Korga octatouHble konndectea 30 KOHTPOMPYIOT corfiacHo TpedboBaHUAM HaCTOS-
LLlero ctaHgapTa, ManoBepPOATHO NPUCYTCTBUE DNONOrMYecKn 3HaYMMbIX oCcTaTouHbIX KonndecTs 3 (cm. D.1,
npunoxeHue D).

TpeboBaHUA, U3NOXKEHHbIE B HACTOALLEM cTaHAapTe, ABNATCA AONMONHEHUEM K nporpamMmmam bunornornyec-
KX mccnegosaHuid, npeactasneHHsiM B MCO 10993-1. INpun npumeHeHUn nsgenni, ctepmninioBaHHbixX 20,
cnegyeT obpaTtnte ocoboe BHUMaHMe Ha NCO 10993-3 n NCO 10993-10. [pu BbinonHeHUM TpeboBaHUN
NMCO 10993-1 cnegyeT yuuThbiBaTh OCTaTOUYHbIe KoJindecTBa 30O B MOMEHT BbiNycka Npoaykuuy Anga Kaxxgoro
KOHKPETHOro n3genus.

Pe3ynbTaThl B1oNornyeckon oLeHKu nsgenmsa Moryt obycnoBuTb bolee XecTkume, YemM npmeeaeHHbIie B 4.3
TpeboBaHu4, NpegHasHavyeHHble 4ns ydeta 0bblYHLIX peakuu. Hanpumep, npy OMonormdeckon oLueHke pasgpa-
Xarollee AeUCTBME ACIIKHO paccMaTpuBaTbhCA ANA BCeX U3genuin, B YacTHOCTU ANd n3aenun Manbix pasMmepoB
(cMm. D.2, npunoxeHue D). HacTosiLMK cTaHAapT HE YYUThIBAET BO3MOXKHOCTU OCTPbLIX NNOKaNbHbIX peakuunin, ans
KOTOPLIX MOTYT ObITb NONTyYeHbl HeYAOBNETBOPUTENBHbIE AaHHbIe. CneayeT obpaTUTb BHUMaHME Ha BO3MOXKHOCTb
TakUX peakuun, ocobeHHo anga HebonblUMX M3aenun, U yduTbiBaTh KoHUeHTpauuo 20 Ha eanHMUY nnowlagi
MOBEPXHOCTMN.

4.2 Kateropun nzgenum no npoaAocmKUTeNbLHOCTU KOHTaKTa

[lna yctaHoBNeHNAa MmakcumMmanbHOW cyTOoUHOW Ao3bl Q0 1 IXI, KoTopad MOXeT BblAeNATLCA U3 U3aenna
BO3EMNCTBOBATL Ha NaLWeHTa, n3genve B 3aBUCUMOCTU OT NPOACIKUTENBHOCTY KOHTaKTa OTHOCAT K onpeaerneH-
HOW KaTeropuu.

CornacHo NCO 10993-1 nsgenus ogHoKpaTHOro, MHOroKpaTHOro Ui HeENpPepbIBHONO NPUMEHEHUS Mo Npo-
OOJTKNTENTbHOCTW KOHTaKTa OTHOCAT K OAHOW U3 TpeX KaTeropui:

A — n3agenunst KpaTKOBPEMEHHOTO KOHTaKTa NPoACMKUTENBHOCTLIO He bonee 24 y;

B — n3genusa AnuTenbHOro KoHTakTa NpoAomMKUTENBHOCTEIO CBbile 24 4, Ho He Bonee 30 cyT;

C — 13genuna NoCTOAHHOIoO KOHTaKTa NnpodaoiKNTeNNbHOCThLIO CBhille 30 CyT.

[TpnmevaHuns

1 Ecnn maTtepuwan unu nagenue MoryTt ObiTb OTHECEHbLI Bonee Yem K OAHOW KaTeropum no nNpoaosiKUTENbHOCTH
KOHTaKTa, crneayet BblbupaTtb bonee XecTkne ycnoBus unccneaoBaHun. [pyn MHOroKpaTtHOM MPUMEHEHUN U3OeNua ans
NPUHATUA PELUEHUS, K KAKOW KaTeropum crieayet OTHECTU U3genue, yUYnTbiBaloT BO3MOXHbIN KYMYIATUBHbIN 3PXEKT,
NPUHNMANA BO BHMMaHWE MNepuoa BPEMEHU MeXAy MOBTOPHLIMU MPUMEHEHUSAMMN,

2 B HacTosAwem ctaHpgaptTe TEPMUH «MHOIMOKpaTHOE NPUMEHEHUE» 03Ha4aeT NMPUMEHEHNE OOHOro U TOro Xxe
nagenna bonee ogHoro paasa.

4.3 JonycTuMble npegensl
[1na kaxkgoro nsgenusa MmakcumanbsHo gonyctmele Ao3bl 30 1 S X[, KOTOopble BO3AENCTBYIOT Ha NaLMeHTa,
He OO/MKHbI NpeBbIlaTe 3Ha4YeHUW, NpuBedeHHbIX H/XKe A9 COOTBETCTBYIOLLEN KaTeropuu.

[TpumedaHune—IlpeaenbHble 3Ha4eHNA AN N3aenmm NOCTOSAHHOIO U ANTUTENBbHOINO KOHTAKTAa BblpaXKatoTCcsl B
MaKkCUMarnbHOW cpegHecyTodHOM ao3se. Ansa nagennn, nMmerwmx NOCTOAHHbIM KOHTaKT, BBEAEHbI OrpaHuYeHns ans nep-
BbIX 24 4 n gnsa nepBbix 30 cyT, a 4nsa nagenun 4nutenbHOro KOHTakra — Aans NepPBbIX 24 4. 3TN orpaHUYeHns ycTaHaBnm-
BalOT npegerbHble 3HadeHnsa 90 n OXI[, KOTopble MOryT BO34ENCTBOBAThL Ha NauueHTa B paHHUE Nepuoabl BPEMEHM.
MeToguka, KOTOPY MCNONb30Banu 4rnsd yCTaHOBKU A0ONYCTUMbIX NpedelibHbIX 3Ha4YeHun, onucaHa B D.2.

4.3.1 N3pgennda nocTosAHHOIO KOHTAaKTa
CpegHecyTo4dHas aosa 20 ang nauuveHTa aomkHa obiTe He bonee 0,1 Mr. lononHUTEeNbHbIE TPebOBaAHUS:
MakchManbHasa ao3a 30 gokHa bbITh He bornee:
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20 Mr — B Te4veHune nepsBbiX 24 J;

60 Mr— B TeueHune nepBbIX 30 CyT;

2,5 — B Te4YeHUe XKU3HN.

CpeaHecyTodHaa gosa IXI anga nauneHTa goikHa OblTh He bonee 2 mr. [lJononHuTenbHble TpeboBaHUA:
MakcumManbHasa aosa X[ gonmxkHa ObITh He bosnee:

12 M — B Te4yeHne nepBbiX 24 J;

60 Mr— B TeueHune nepBbIX 30 CyT;

50 r— B Te4YeHUNEe XKUIHWU.

4.3.2 Napgenna annutenbHOro KOHTakra

CpegHecyTouHasa aosa 30 Ana nauyeHTa aoJikHa ObiTe He bonee 2 Mr. lononHUTenbHble TpeboBaHUA:
MakcuManbHasa ao3a 30 gokHa ObITh He bonee:

20 Mr — B Te4veHune nepsBbiX 24 J;

60 Mr— B TedeHMe nepBbix 30 CyT.

CpegHecyTo4Hada gosa IXI gonmkHa bbiTh He bonee:

12 M — B Te4yeHne nepBbixX 24 Y;

60 Mr— B TeyeHKe nepBbIxX 30 CyT.

4.3.3 Napenua KpaTKoBpeMeHHOro KoOHTakTa

CpegHecyTo4yHada aosa 30 and nauueHTa AgofkHa ObiTb He boniee 20 Mr.

CpeaHecyTovHasa gosa X[ anga nauneHTa He gomkHa npeBbilaTh 12 Mr.

[MTpnmeyvyaHune— OgHOBPEMEHHOE NCMONMBb30BAHNE HECKONBKNX U34eNUNU NN NCNONb3oBaHMe nagenun ans
HOBOPOXAEHHbIX MOXET MNPUBECTN K AONONHUTENBHOMY BO3OEWUCTBUIO, Kak ykasaHo B E.2.1.1, npunoxeHue E.

4.3.4 Ocobble cny4van

[1na cnctem, CoOCToALLUX N3 HECKOSTbKUX n3aenini, npegenbHble A03bl A0IMKHbI pacCHYUThIBATLCA OTAENBHO
ONs KaXkgoro n3genus.

OcTtaTtouHoe cogepxaHne 30 B UHTPAOKYNAPHBLIX NIMH3aX A0MKHO ObITh He bonee 0,5 Mkr 20 Ha NUH3Y B
CYTKU U 1,25 MKI Ha NTNH3Y.

[1na okcureHaTopoB K cenapaTopoB KPOBU cpegHecyTouHada gosa 20 ana nayueHTa He AoJHKHa NpeBbl-
lwaTb 60 Mr.

[na nsgenun, npegHasHadeHHbIX 4Na 3KCTpakopnopanbHOW OYUCTKN KPOBW, UCNOSL3YIOT NpedenbHble
cogepxxaHna 30 n IAXI, ycTaHOBNEHHbIe ANA U3genni annTenbHOro N KpaTkoBpPEMEHHOTo KOHTaKTa, HO A0NYCTU-
Masi 4o3a 30 B Te4YeHKUe BCeW XKN3HN MOXKET ObIThb NMpeBbllLeHa.

[TpunmeyaHune— PaunoHanbHbin nogxon Ans onpeaeneHns npeaenbHoro cogepanusa 30 anst HEKOTOPbIX
n3genumn, He COOTBETCTBYHOWMX 0bwmm TpeboBaHuam, npeacrtaened B E.2.1.3, npunoxenne E.

4.4 OnpeaeneHue octatovHoro cogepxaHma 30 u IXI

MeToa onpegeneHus octaTo4dHoro cogepkaHma 20 1 IXIT ana npoBepkn COOTBETCTBUSA TPpebOoBaHUAM,
N3NOXeHHbIM B 4.3, 3aKno4aeTcsl B 3KCTparMpoBaHMM OCTaTOYHbIX KONMMYECTB U3 0Opa3L0oB, KONNYECTBEHHON
oLeHKe, aHanmae 1 MHTepnpeTaUnm NoyvYeHHbIX JaHHbIX.

4.4.1 Bonpocbl 6e3onacHoCTI

AHanuTUKK 1 apyrue nuua, paboTtarlwme ¢ obpasyamin, A0SMKHbI BeINMONHATE BCe paboThl, CBA3aHHbIE C
NCMONb30BaHNEM XMMUYECKUX PpeareHTOB U pacTBOpUTeNnen, HeobxoanMblX ANst AaHHbIX METOA0B, NOA BbITSIK-
HbIM LLUKadooM, B COOTBETCTBYIOLLEN 3aLLMTHOW ogaexae, a neped NCNoNb3oBaHNEM KaXaoro XMMMUYeCcKoro peak-
TUBa 03HaAKOMUTLCS C MHpOPpMaLMen no 6es3onacHOCTU MaTepuanos.

4.4.1.130

STO BOCMNaMeHSIOLWLNACA U BbICOKOAKTUBHbLIW ras, okasbiBaloLL WU pasapaxatllee AeUCTBKE Ha NOBEPX-
HoCTb Tena. ObnagaeT MyTareHHbIM AeUCTBUEM, NMPOSABNAET PETOTOKCUYHbIE U TepaTOreHHble CBOUCTBA N MOXKET
noBpexaatb MHOTMEe opraHbl opraH1aMa Yenoseka. I'pu nayvyeHun kKaHUeporeHHbIX CBOUCTB MHransaLuoHHOE BO3-
OeVCTBME Ha XXMUBOTHLIX BbI3blBaNO HeonlacTuieckne nameHeHUs HeCKOJTbKUX TUMNOB, BKIToYasa NernkemMuto, ony-
XONMN MO3ra 1 MOMOYHOW XKeneskbl, B TO BPEMS KaK MpUeM BHYTPb U BHYTPUKOXKHOE BBeAEHMWE BbI3bIBaTN ONYXONK
NULLb B MECTE KOHTaKTa.

4.4.1.20XI
ITO BOCIJTAMEHARLLUAACH XKNOKOCTb, KOTOPAA OKaA3bIBdAET Pa3fpadxXalollee OencTBUe Ha NOBEPXHOCTDb TEJld,
Bbl3bIBad€T OCTPYHO TOKCUHHOCTb W J1€IKO BCACbIBAETCH B KOXXY B KOJIMYECTBAX, OKa3bIBaAOLLUX TOKCUHECKOE Oeu-
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ctBue. ObnagaeT cnadbiM MyTareHHsIM AeUCTBUEM, MOXKET Bbl3bIBaTb PETOTOKCUYUHBLIE M TepaTOreHHbIe M3MeHe-
HUS1, MOXET NMoBpexXaaTk pasnnyHble opraHbl, BKNoYasa nerkme, novkn U cepgevyHo-cocyancTyto cuctemy. Mceene-
OOBaHUA KaHUEPOreHHOCTU Ha XXKUBOTHbIX Aanu oTpUuLaTenbHble pesynbTaThl.

4.4.2 OnpepeneHue oCcTaToOUYHOro cogepxXaHus

[na onpeageneHns octaTouHbIX KonndecTs 30 U, Npyu HeobxoaumocTu, 3XI, BO3AeNCTBYIOLLMX Ha NaLlUueH-
Ta, He0OXOAMMO UCMNONB30BaTh Y3akOHEeHHble MeTOANKN 3KCTpaKUMKU U aHanuaa.

[TpnumedaHune—Ecnmno pesynbraram aHanusos, NPOBEAEHHbIX N0 MeToaAuKaMm, npegcraeieHHbIM B B.5.2 v
B.5.7, npunoxenue B, OXI He obHapyXeH, B ganbHENLWLEM €ro onpeaeneHne He Tpebyercs.

MeToOuku, yooBNeTBOPAOLIME 3TUM TpeboBaHUSAM, NpedcTaBieHbl B npunoxeHun B. [lonyckaeTtcsa yc-
Nnonk3oBaHWe Ndoro aHannTU4eckoro Mmetoda npu ycrnoBum, UTo oH 00OCHOBAH, TO €CTbh NMokasaHo, YTO OH YA0B-
neTBopseT TpeboBaHUAM, U3MOXKEHHbIM B NPUNOXEHUN A, U YTO OH OLIeHEeH apbUTpakHbIMK MeTodamMu, NpeacTaB-
NeHHbIMK B NpUnoXeHun B.

[1pu BIBOPE NPUroaHbIX METOAOB 3KCTPpaKuuK (4.4.6) ans KonudecTBeHHOro onpeaenenmnsa 20 unu, npu
HeobxoanMMocTun, QX[ y4UTbIBAOT A03Y, BO3AEUCTBYIOLLYIO Ha NauueHTa, 4ns Toro, YTobbl NokasaTb ee COOTBET-
cTBUe TpeboBaHUsM, NpnBeaeHHbIM B 4.3.

Ecnu obocHoBaHO, YTO ocTaTovHoe cogepkaHue 30 n IXI[, onpegensdemMoe MeToaoM UcHepnbiBatoLLen
BKCTpaKUUKN, COOTBETCTBYET TpeboBaHUAM 4.3, 3KCTpaKkLUio, MOAENUPYOLLYIO YCIOBUA NPUMEHEHNS B MeOQULIUHC-
KOW NpakTuke, He npoBoasT. [1py NpUMeHEeHUN ncUepnbIBaoLEeNW 3KCTpaKkLunm obpallatoT ocoboe BHMMaHWE Ha
npegenbHble 3HadeHna anga nepsbix 24 4 1 30 CyT B COOTBETCTBUM C 4.3.

N3BECTHO MHOMO aHanNnUMTUYeCKUX MEeTOA0B ANs onpeaeneHns octatovHoro cogepxkaHna 30 nocne ctepu-
nn3aumun; nx ob3opbl NpeacTaBfieHbl B bubnunorpadgun. Metoabl, 4Nda KOTOPLIX B pe3yfibTaTe MexabopaTopHOoro
n3ydyeHus Oblna NpoBegeHa cpaBHUTENbHASA OLleHKa, BbINMOSHEHHAA BbICOKOKBANMPULMPOBAHHBIM NEPCOHANOM C
MCMONb30BaHNEM COBpeMeHHOro obopyaoBaHud, npeacrtasiieHbl B npunoxeHun B. OgHako bonbLioe pa3Hoob-
pasve MmaTepuanoB U KOHCTPYKTOPCKUX peLlleHUI NpK co3gaHni MeguuMHCKUX U3genni B psige criydaeB MOXET
Bbl3BaTbL TPYAHOCTU B onpeaeneHnn octatouHoro cogepxaHmna 30 n IXIT metogamu, npusegeHHbIMU B MPUIOXKe-
HUU B.

[ToaTOMY NtOOOU aHaNUTUYECKN 3Ha4YUMbIM MeToa (T. e. obecneyrBaroLlLN AOCTOBEPHOCTL, TOYHOCTD, JTN-
HEWHOCTbL, YYBCTBUTENBbHOCTE U CEMNEKTUBHOCTL) MOXET ObIThk NCMOMNb30BaH NP YCNOBUK, UTO OH 0DOCHOBAH.
[TpunoxeHne A coaepXxuTt odLLne TpeboBaHUS K BbINONMHEHUIO METOAMK, @ METOALI, NpeAcTaBNeHHbIe B NPUNOXKe-
HAW B, MOryT ObITe UCNOMb30BaHbI Kak apbuTpakHble 4na oLeHKN anbTepHaTUBHbBIX METOAO0B.

4.4.3 OTO0p 0Opa3yoB

4.4.3.1 PenpeseHTaTBHbIE 0OpasLbl

ObpasLbl, KOTopble NpeagHa3Ha4YeHbl A4Nng onpeaeneHnsa octatouHoro cogepkaHna 30 n X[, 4omKHbI ObITb
OTODOPpaHbI TaKMM 0bpa3oM, YTOOLI OHK B JOCTATOUHOW CTEMNEHW OTpaXkau cCBOUCTBa U3aenua B UenoM. [Npu otbope
obpasuoB crnegyeTt obpaTtuTh BHUMaHWE Ha pag PakTopoB, ykasaHHbIX B NpunoxeHun C. Tak kKak MHOrMe U3 3TUX
doakTopOB BNUAIOT HE TONBKO Ha UCXOAHbLIE YPOBHWU OCTaTOYHbLIX BELLIECTB BO BCEX KOMMNOHEHTax n3aenusa, Ho U Ha
CKOPOCTb BblAeNeHNsa 3TUX BELLLECTB, UX Takke HeobXxoanMo yHYUTeIBaTb, HAYMHAs ¢ 3Tana Npou3BoACTBa U npea-
cTaBneHwWd B nabopaTtopuio Ana nposeaeHuUs aHanmaa.

N3BnevyeHne obpasuoB n3gennin n3 obpaboTaHHOW NapTUK cpasy Nocne OKoHYaHUa UMKna cTepunmusauim u
OTNpaBKa X B NabopaTopuio, HaxoadaLlyocd yaaleHHO OT MecTa cTepuin3auuin, a Takke XpaHeHne oTobpaHHbIX
obpa3LuoB B nabopaTopun Angd nocneagyoLlero aHanmsa MoryT HapyLlwnTb KOppensunio B coaepXXaHum ocTaTou-
HbIX konndecTB 20 1 X[ B 0TODpaHHbLIX obpaslax U B ocTaBLLMXCA B 0bpaboTaHHOW napTun. bonee Toro, ecniu
obpasubl n3genn n3 cbpaboTaHHOU NapTUKN He MOTYT ObITb OTODPaHbI M AOCTaBNeHbl TaKMM 0bpa3om, YTOOb
appeKkT gerasaLmm Obl1 He3aHa4YUTeNbHbIM, MPOBOAAT UCCledoBaHMe ANA yCTaHOBNEHUSA COOTBETCTBUSA Aerasa-
L1 aHann3npyemMbix obpasuoB 1 n3genni n3 napTun B pasHoe BpeMd roga.

4.4.3.2 PaboTa c obpasuamu

ChneayeT KOHTPpONUpOoBaTh UMM YMEHbLLUWTL BNUAHNE nNabopaTopHbLIX YCIIOBUIN HA CKOPOCTL AerasaLnm ob-
pPasLOoB, KOTopble 0TObpaHbl 13 naptun nagenuu (cm. C. 1.5, npunoxeHue C). INpu npoBegeHUn aHanusa cobnto-
0aloT Mepbl be3onacHoCTK Ans onepartopa 1 aHanuTuka.

ObpasLkbl, NpeaHasHavYeHHble AN aHanuaa, A0JTKHbl 0CTaBaTbCA B COCTaBe NapTUKM BNIOTL A0 AHA NPOBe-
OeHunsa aHanunasa. Bpema mexay usbatnem obpasia 13 30HbI KOHTPONMMPYEeMOUW gerasauum 1 Hadyanom 3KCTpaKkL MK
OOIMKHO ObITh CBeAeHO K MUHUMYMY.

ObpasLbl repMeTUYHO 3aKpbIBaOT, NEPEBO3SAT U XPAHSIT B 3aMOPOXKEHHOM BUAE, eClTN aHanM3 oTKaablBaeT-
ca. Obpasubl NepeBo3AT 00NOXKEHHBIMW CYXUM NbAOM C NMPpUBMeYeHUeM CryXXObl KpyrnoCcyTOUYHOU OOCTaBKN.
Cyxon nea ocTaBNAT B KOHTEWHepe ANd NepeBOo3Kn BO BpeMdA TPpaHCMopTUPOBaHUA U NPU BCKPLITUN YNAKOBKH.
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B kauecTBe anbTepHaTUBLI 00pa3sLibl AN aHanu3a oTonparT HeENoCcpeaACTBEHHO U3 MapTUU U3aennii Noche CooT-
BETCTBYIOLLEN AerasaLnm 1 cpasy noMeLlaroT B COOTBETCTBYIOLLYHIO XXUAKOCTb AN 3KCTpaKUMKU MU eMKOCTb ANA
aHanmsa MeTogoM napoBo3ayLWHOW pasbl, repMeTUYHO 3aKpbiBalOT M 3aTeM NepeBO3AT B nabopaTtoputo Ans
aHanmaa.

ObpasLpbl FrOTOBAT B COOTBETCTBUU C UHCTPYKLUMEN NO NpeaBapUTensHOU NOAroTOBKE, YKazaHHOW Ha 3TUKETKE
n3genus.

AHanusnpyemble obpasLlbl NoMeLlatoT B BbITSPKHOW LLKad 1 0CBODOXKAANT OT YNakoBKU. QKCTpaKLMIO chne-
ayeT HadynHaTb Mo BO3MOXKHOCTW cpasy nocne Toro, Kak obpasel U3BfedeH U3 ynakoBKY UK 3aKoHYeHa npeaBa-
puTensLHaa NoOAroToBKa.

4.4.3.3 KOHTpOnbHbIY 0bpaszeL

[1na Toro 4ytobbl yoeanTbCcH B OTCYTCTBUM B BeLLIeCTBE, COCTaBNALLEM OCHOBY cbpasua, ApYrnx KOMMNOHeH-
TOB CO BpeMeHeM yaepXXnBaHUS TaknUM XKe, Kak U onpegensemMble ocTaTouHbIe NPoAYKTbl, HE0OX0AMMO OLEHUTL
KOHTPONBHLIM 0bpa3sel, He NoABepraBLUMUACA CTepunnsauum, NyTeM 3KCTpakLM erc ¢ UCNoJib30BaHUEeM Tex Xe
npoueayp, Yto 1 anga obpasuos, ctepunmaoBaHHbIX 0. [Npn HanM4YKMM maTepruanoB, 3KCTparMpyemMblix U3 TaKOro
KOHTPONLHOIo 0bpasLa, ANd KOTOPbIX BpeMeHa yaepXBaHWUA coBnagaroT UK BI1IM3KU K BpeMeHaM yaepXKMBaHU4A
onpeaensaeMbliX BeLLECTB, UBMEHSIIOT YCINOBUA XpoMaTorpaupoBaHs TakuM 0bpa3oM, YToObI 0TAENUTL MeLlato-
LLine MUKKU OT aHaNnn3npyemMoro nuka, Ui MCnoib3yioT ApYryo aHanUuTUYeCcKyro MeTOOUKY .

4.4.4 Bbibop o6bemMa MoaenbHOU cpeabl

ObbeM MogensHOU cpeabl, CNONE3YeMOW OANdA U3BJTIeYEHUS OCTaTOUHbIX KONMMYEeCTB onpegensaeMbiX Be-
LLIeCTB U3 n3genu nnm nx npeacrtaBUTeNbHbIX YacTeu, oJKeH ObITb TakuMM, YTOObI 0becnevynTbe MakCUManbHYHO
3P PEKTUBHOCTE 3KCTPAKLUUN MPpU AOCTAaTOYHOW YyBCTBUTENLHOCTU ONpeaeneHnst aHanusmpyemblX BeLLLeCTB B
aKCTpakTe. Takmm obpasom, maTtepuan 1 pasMmep obpasua nsgenus obycnaesnmearT oNTUManbHbIM 00bEM MO-
nenbHon cpeabl. CooTHOLWEHNe Macca obpa3ua/odbbemMm MoaensbHoW cpeabl Anst pasnmuyHbIX n3genun obbIYHO
Bapbupyetca oT 1:2 00 1110 (t.e.1re2mnu 1 re 10 mn). Ana nsgennin, U3roToBNeHHLIX U3 MaTepuanos C
BbICOKUMW MOTNOTUTENBHBIMY CBOUCTBaAMW, N ANA TEX, SKCTPAKL A OCTaTOYHBIX KOJTMYECTB U3 KOTOPLIX MPOBO-
OUTCA METOOOM 3anoSIHEHUS, MOXKET NOTPeboBaTLCHA COOTHOLLEHME Macca obpa3sua/obbemMm MoaensHON cpedbl C
bonbLUNM coaepXaHnem nocneaHen coctapnsollen. B ntodbom crnyvae BbIOOpP COOTHOLLEHUA Macca obpasua/
obbeM MoaenbLHOW cpedbl He A0MKEH NPUBOANTL K YMEHbLLUEHUNIO YYBCTBUTENLHOCTU OnpeaeneHus.

4.4.5 Bpema 1 ycnoBus 3aKCTpakyn

3agada skcTpakumm U3 nsgesini COCToOUT B U3BNEYEHUU MaKCUMallbHOTO KONMYeCcTBa BpedHbIX BeLLEeCTB,
KOTOpble MOryT OKaszaTb BO3eUCTBME Ha NaLueHTa B nNpolecce NpMMeHeHns nagenus: BbiXxod 3a CYTKU — ANg
n3aennn KpaTKkoBpeMeHHOro KoHTaKkTa, BbIX0d 3a CYTKM U 3a Mecdl — Angd usgenu gnutenbHOro KoHTakTa,
BbIX04 3@ CYTKW, 3a MeCsiLL N Ha NMPOTKEHUN XXU3HN — ANda U3genun rnoCcToaHHOro KoHTakrta. Kak ykazaHo B
npunoXxeHun D, ncuepnbelBatoLLLasa 3KCTpakUMSA, onucaHHast HUXKe, ABNseTcsl Nof1e3HbIM allbTePHATUBHLIM METO-
OOM ANd oLUeHKU n3genin NOCTOAHHOIO KOHTaKTa, eCny yd4TeHbl orpaHnyeHus ans bornee KOpPOTKOro nepuoga
NPUMEHEHUS.

4.4.6 3KcTpakuma U3 nsgenuin

CyLLeCTBYIOT ABa OCHOBHbLIX MeToda 3KCTpaKLUUK, KOTopble NCNONb3YIOT ANd onpegeneHnsa ocTaTouyHOoro
cogepxaHuna 30 nocne ctepunusaynn: sKCTpakumnda, MmogenmpyoLlas ycrnoBua npuMeHeHUda B MeauLIMHCKOM Npak-
TUKE, ABNAIOLLAACA 3TaNoOHHBIM MeTOA0M, U cUepnbiBaloLLas 3KCTpakUus, KoTopad B page cliydaeB siBNsieTCH
npuemMnemMmbiM anbTepHaTUBHLIM MeToaoM. BbIOOP MeToaa sKCcTpakum goJkeH ObITk OCHOBAH Ha npeanonarae-
MOM cnocobe NpuMeHeHns n3genus.

B npunoxeHun D npuBeaeHbl NpyUMepbl NpeanokeHHbIX MeTOA0B SKCTPaKU UK.

UTOOLI HE 3aHN3UTL pearbHble 3HaYEHUS OCTAaTOUYHBLIX KOJTMYECTB BELLECTB, BblOPaHHbIN MeTod SKCTPpaKLMn
OOJIKeH y4nTbIBaTh NpegnonaraemMbsll cnocob npuMeHeHUa n3genus ¢ ydeToMm MmakcmMarnbHOro BO34eNCTBUA Ha
nauueHTa.

TemMmnepaTtypy 1 BpeMsa 3KCTpaKUuMK BblOUpaloT ¢ y4eTOM Buga v ANUTENbHOCTU KOHTakKTa nauueHTa ¢ usge-
nvem B COOTBETCTBUN C4.2 14 .3.

4.4.6.1 QKCTpaKkuunga, MmogenupyroLllada ycrnoBuUs npuMeHeHna nagenna B MeauUMHCKOW npakTuke (3TarnoH-
HbIA MEeTOo[)

4.4.6.1.1 BogHas skcTpakymna, mogenupyroLllas ycrnoBUga NpMMeHeHUs, AaBnaeTcd 3TaJIoOHHbIM MeTOA0M B
TOM CMbICINE, YTO 3TO eAMHCTBEHHbIVM MeToA, KOTOPLIW AaeT pe3ynbTaTbl, HanpaMyto cpaBHUMBbIE C npeaesibHbIMU
cogepXaHUAMN OCTaTOYHbIX KONMMYECTB BELLECTB B COOTBETCTBUU C TpeboBaHUAMN 4.3. 3TW NpeaenbHble coaep-
XaHWs BblpadkeHbl B Ao3ax 20 1 3XI, Bo3geNCTBYOLWLMX Ha NauMeHTa.
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Tak kak HeobxoaUMO OLEHUTb OCTaTO4YHblE KONTMYeCcTBa BeLleCTB, BO3AeWUCTBYIOLWNX Ha NaUneHTa Unn
Mnonb3oBaTeENs B Npolecce NpUMeHeHUs N3aenna B HoOpManbHbIX YCNOBUAX, TPEOYIOTCA MeTodbl SKCTPaK-
UK, Mogenuvpyrollme ycnoBus MPUMEHEeHUst B MeOAUUMHCKOW npakTuKe. JKCTpakuus, mogaenupyrollas
VYCJTOBUS NMPUMEHEHUS U3aenust, AoJKHa NPOBOANTLCS C YH4ETOM MakCManbHOro npubnmkeHus K npoLeccy npu-
MEeHeHUA.

Hanpumep, 4nst MHOMMX NapeHTepanbHbIX M3aenuii U n3genuin, KOHTakTUPYIOLLNX C KPOBbLIO, MOXET DbITh
MCNONb30BaHa 3KCTPakUuMa BOAOW WNM APYrMMKW BOOHLIMU cpeaaMi NyTeM 3anofIHEHUA WX NPONyCKaHUSA
MoOdeNnbHOW cpedbl Yepe3 Te NyTW, NO KOTOPLIM NpoTekaeT KPOBb UMK XUAKOCTb, TaM, rae 3T0 BO3IMOXHO.
SKCTpakLmMto U3 0bpa3LoB NPOBOOSAT B TEYEHME BPEMEHN, paBHOMO UK NpeBbllLaoLWLero MakcumMmansHoe BpeMs
MCNOSTIb30BAHUA NPY OAHOKPATHOM NPUMEHEHUN (UTO obecneymnBaeT NMoMHY 3KCTPaKLKUI) U NpKU TeMnepaType,
MaKCUManbHO NPpUBNMKEHHON K pearnbHbIM YCITOBUAM NMPUMEHEHUS. ANbTepHaTUBHBLIM CMTIOCODOM ABNSIETCS NPU-
FOTOBJIEHME CEPUN SKCTPAKTOB (HE MEHee TpeXx), OXBaTbIBaOLLKX BOSiIee KOPOTKUE NPOMEXKYTKM BPEMEHN, HA OCHO-
BE KOTOPbIX onpeaensitoT CKOPOCTb AKCTpaKUUK Ang pacyeTa BNUSHUA bonee AnnTenbHOro N MHOroKpaTHOro
BO3OEUCTBUA.

[ns onpeneneHnsa gosbl 30 K, rage Heobxogmmo, IXI, BO3genUCcTByOLLEN Ha NaUueHTa UK NoNb3oBaTeNs
B TeYeHWe BpeMeHU NPpUMEHEHNS1 U3AeNUs, UCMONb3YIOT METo4 BOAHOW 3KCTPaKUUK, MoaeNnpyoLlen yCnoBus
npumeHeHunsa. MeTtoa akcTpakuum, MmogenupyroLlen yCcroBust NpUMeHeHns1, 4omKeH ObITb OLleHEH C TOUKM 3peHNS
TOrQ, HACKOJIbKO TOUHO OH OTpa)kaeT pealnbHble KONIMYECTBA BELLLECTB, BO3AEUCTBYIOLLMX HA NaLneHTa.

[MTpunmeyadnne— Konudectea 30 (unun 3XI), BblAENEHHbIE NMYTEM 3KCTPAKUUK, MOAENUNPYIOWEN YCNOBUS
NPUMEHEHNS, HeobA3aTEeNbHO AOIMKHbI COBMNagaTbh ¢ UX 0OWUM COAEPXKaHUEM B U3OENUMN.

[1na nseneveHmnsa octatoyHbIX Konmndects 20 1 S X[ MeToaoM 3KCTpaKkUuun, MoaenupyroLllen ycrnoBUs npm-
MeHeHWd, B Ka4yecTBe ModesIbHOW cpeabl MCNONb3YIOT BoAY U Apyrine BoAHbIe cpeabl [52]. 9T BogHble cpeabl
MCMONb3YIOT ANA N3BNevYeHna octaTouHbIX KonkvecTB 30, a He ANnd pacTBOpeHNa MaTepuana camoro obpasua.
Ecnu npeanonaraetca MmogennpoBaHue npuMeHeHnst usgenna nytem 3anofiHeHus, ero 3anonHsiT TakuMm obpa-
30M, UTOObLI He 0bpa3zoBbIBANOCE BO3AYLUHLIX MeLLKOB. Ecnv aHanu3 NpoBoAAT He cpasy, 3KCTpaKT CNUBaoT B
eMKOCTb U repMeTUYHO 3aKpbIBaOT KPbILLKOW C NPOKNaAKou U3 NonuTeTpadpTopsSTUNEHA.

CB0ODOAHOE NPOCTPAHCTBO B EMKOCTU C NOOLIM paCcTBOPOM UM 3KCTPaKTOM AOJTKHO COCTABMNATE MeHee
10 % obLuero obbema. KCTPaKT MOXHO XpaHUTb B XOJT0OQWUNbHUKE B TEYEHWUE HECKOSTBbKUX CYTOK (NpunoxeHue E),
HO eclii UCNofb30Bany BOAHYIO 3KCTpaKUKMio, cnegyeTt cobniogaTe OCTOPOXKHOCTbL, Tak Kak 20 MOXeT npeBpa-
TUTBCA B aTUNeHrnukons nnn IXI (Mnu B oba npoaykKra) B npouecce XpaHeHns akeTpakTa [18]. AHannTuk gosikeH
OLUEHUTb BO3MOXXHOCTL NpeBpaLleHUa Npu XpaHeHUH.

4.4.6.1.2 VicuyepnbiBarollad 3aKkCTpakUua npegctaBnsieT cobon NpueMnemMbll anbTepHaTUBHBIA METOO U MO-
XeT gaTb NoJie3Hyo MHpopmMauuto. Kak npaBmno, ocTaTouHble KoNlMdyecTBa BellecTB, NoJlyYeHHbIe 3TUM MeTO-
OOM, COOTBETCTBYIOT A03e, OonbLlUen UK paBHOW TOW, KOTOPRYIO MOXET Nony4vnTb naymneHT. [ToCKONbKY 3KCTpak-
LUMA AaHHOTo BUaa UCKNioYaeT BO3MOXKHOCTL onpeaeneHunst 403kl B 3aBUCUMOCTU OT BPEMEHN, OHa He rapaHTUpy-
eT, YTO Macca ocTaToyHoro konndectea 20 He NOCTYNUT K NaumMeHTy B nepBble 24 4 nnu 30 cyT BO3AENCTBUA.
OaHako ecnu Bce gonyCcTMble NpedelbHble 3Ha4YeHUs cornacHo 4.3 cobnogaloTcd M NokasaHo, YTo ocTaTo4vHoe
cogepXaHve BeLLEeCTB yKnaablBaeTCcHd B TpeboBaHUA ANs U3genun, noaBepraeMolixX McuepnbiBarOLLen aKCTpak-
UMK, HET HeobXoaMMOCTM NPOBOAWTHL B AallbHeULeM 3KCTpakUuio, MoaernMpyoLLyo YCNoBUSI MPUMEHEHUS.
Korga ncnonb3yloT McHepnbiBaOLWYO 3KCTpakuuio, obpallaoT ocoboe BHMMaHWe Ha npegenbHble 3HadeHnd,
paccunTaHHble Ans nepBbixX 24 4 1 30 cyT cornacHo 4.3.

4.4.6.2 VicvepnbiBaoLLas akCcTpakLMs (MpUuemMnemsin anbTepHaTUBHbLIM MeTOA)

4.4.6.2.1 MeToabl ucyepnbiBatoLLen 3kcTpakumMm NnpeaHasHadveHbl 4ng onpegeneHus noHoro cogepKaHus
OCTaToOuYHbIX BellecTB B n3genuun. Anga onpegeneHna 30 NpUMeHSAI0T MeToAbl 3KCTpaKUuK, BKoYaroLl e B ceb4
TemMnepaTypHYH 3KCTpaKUuio ¢ nocnegyoLlnm aHanM3aom paBHOBECHOW NapoBon dpaskl, 3KCTPaKLMIO pacTBoOpUTE-
nem, Korga aKCcTpakT aHanM3npyrT MeTogoM paBHOBECHOU NapoBOK hasbl, NPSAMbIM XpoMaTtorpadgpupoBaHem
BKCTpaKTa nnu nyTem nonydyeHusa opoMrnaprnHoBoro npomnssogHoro 30, KoTopoe onpeaendatoT C UCNoNb30BaHU-
emMm bonee YyBCTBUTENBLHOMO [ X- AeTeKTopa.

a) OcTtaTtouHoe cogepxaHue 20

[1na onpegeneHns octatouyHoro cogepXxaHmna 30 MeTogomM ncdepnbiBaroLLen akCcTpakUy cyllecTByeT paa
MogenbHbIX cpeq. [pyumepom MeToaa, B KOTOPOM He UCNONb3YIOT MoAeSIbHYI0 cpeay, sSIBNsSeTcd TeMnepaTypHad
aecopbuma c nocnegyowmMm aHanM3omMm paBHOBECHOM NapoBOK dhaskl, Kak onncaHo B B.5.3. I'lpn npoBegeHnA
aHannsa noaobHbIM 0bpa3oM MeToabl C UCTMONb30BaHWEM PAaBHOBECHOW NapoBOM dpasbl CHUTAKT NCUepnbIBato-
LLIUMW, MOCKONBKY OHU NnpeaHasHa4vyeHbl ANg BblAeneHnsa Bcex ocTaTouHbIX konndects 20 B obpasue. OgHako
OaHHbLIM MeTogaM Hellb3d oTAaTh NpeanodTeHne, UM OHW MOTYT ObITb BOODLLE HEBLINMONTHUMbBIMU MPU NPSMOM
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aHanunase. BbinonHASa aHanM3bl METOAOM PaBHOBECHOW NapoBon dpasbl Npu onpegenieHUn ocTaTouHOro coaepika-
HUS 20 B NONUMEPHBLIX MaTepunanax, Taknx Kak nofiMMeTuIMeTakpunart, aHanuTuK gomkeH obpatute ocoboe
BHUMaHWe Ha TO, YTODObI obecnevnTb NonHoe BblaeneHue 0.

[1na MeToa0B XXNOKOCTHOW 3KCTpaKkUMK BelOOP noaxoadllen moaenbHOW cpedbl 3aBUCUT OT COCTaBa MaTe-
prana usgenna n ero gparMmeHToB. HTobbl 0bnernThb NonHoe BelgeneHne 30 13 obpasua, B MeToae ncyepnbsiBa-
loLLlen SKCTpakUuuK npeanovteHue cneayeTt otaaTh XUOKOCTAM, KOTOPbIE pacTBOPAT MaTepuan obpasua, npu
VYCITOBUW, YTO AaHHbIM METOAOM B pacTBOp He OyayT BHeceHbl Mellaroulne BellectBa. MeToabl XXMOKOCTHOW
SKCTpaKkuu1n B codeTaHUM ¢ aHannM3oM paBHOBECHOM NapoBoK ¢pasbl onnucaHbl B B.5.4. Takme MeTodbl MOTyT OKa-
3aTbCd yAOOHbIMK Ans otaeneHna 30 oT MellarLWnX XMMUYeCKUX BELLIeCTB, CO3KCTparmpyeMsblx 13 BeLLLECTBa,
cocTaBngatoLwlero ocHoey obpasua. MogenbHble cpeabl, NnpueedeHHbIe B B.3.2, Obln oueHeHbl B Xo4e cpaBHU-
TeNbHbIX MeXnabopaTopHbIX UccnegoBaHWU [66], [67]. Ansa Toro, YTobbl yCTAHOBUTL NPUrOAHOCTE APYrUX MO-
aenbHbIX cped aAna Metoda ucuepnbiBatoLLlen 3KCTpaKkuum, cnegyeT OLUeHUTb 3 dekTUBHOCTL 3KCTPaKLMK Mo
OTHOLLUEHWIO K OAHOMY UNTU HECKOJTEKUM MeTodaM, M3NTOXKEeHHbLIM B HACTosdLLEeM cTaHaapTe.

AHanuTudeckas MeToauKka npeanucbiBaeT B cliydae UCMOoNb30BaHUS MeToda UcHeprbiBatoLlen SKCTpakLnm
npuv NepBUYHOM aHanm3e nccneagyemoro cbpasua NnpoBoguUTb onpeaeneHne HeckonbKo pas, YTobbl yoeauThCs B
KONU4YecTBEeHHOM U3BneYveHU. [lna nagenu, cogepXallyx OTHOCUTENTbHO Malble KonnyecTBa octaTouHoro 30,
OOLLENPUHATLIE METOdbl MOTYT HE 0DecneynTb SKCTPAaKLINIO 3TUX KONTMYECTB AaXke nocne oTHOCUTENTbHO NPOAOoI-
XUTENBHOW SKCTPaKL M.

b) OcTaTouHoe cogepxaHue IXI

[na skcTpakunm octaTouHbIX KonnyecTB OXI 13 usgennm obbIMHO UCNONL3YIOT BOAY.

4.4.6.2.2 13genna HebonbLLNX pasMepoB NMOMeLLarnT B eMKOCTb A4S 3KCTpaKUUK UenUKoM 1 NpoBOoaAT
BKCTpaKUuo U3 Bcero nagenusa. [na naaennn 6onslUnxX pasMepoB, Korga Heobxoaumo onpeaennuTb ocTaTtouHoe
cogepkaHne 20 B YacTu U3genus, oTonparoT NpeacTaBUuTeNbHbIE parMeHThbl MatepuanioB, BXOASLIKMX B COCTaB
n3genuna. B nocneagHem cnydae cnegyet cobnogaTh OCTOPOXKHOCTL. [1py HeobXoAMMOCTU, ANg TOro, YToObI
yoeanTbLCa B NPaBUNbHOCTU AaHHbIX, MONYYEeHHbIX NPU aHannase HebonbLnX obpa3uUoB U3genmnm DonbLINX pas-
MEpPOB, OTOMpPalOT HECKOJIBEKO NpeAcTaBUTENIbHbIX (pparMeHTOB U3denns.

OTW NpeacTaBUTeNnbHble oparMeHTbl MOryT ObITb 0TODpaHbl ABYMA criocobamin. ['pu HanMYMmM HeCKOMbKNX
pasHbIX MaTepmnanoB 4019 KaXXaoro KOMNoOHeHTa Nno cpaBHEHUIO ¢ Maccon obpasla Ao/mMKHa COOTBETCTBOBAThL
aorne 3Toro KOMrnoHeHTa No OTHOLLEHUIO K 0bLLen Macce uccnegyemoro nsgenvs. B kadectee anbTepHaTMBbI ANA
nccneaoBaHUa MoOXKeT ObITh BbliDpaHa YacTe n3gennd, ecrniv ee oleHka nokasana, YTo oHa aBngaeTcs Hanxyallen
C TOUKM 3PEHUSA cogepKaHUsA OCTaTOUHbIX NPOAYKTOB. BelOpaHHbLIM MeToa AoKeH bblTe 0OOCHOBAaH.

4.4.7 Pe3ynbTaTbl aHanu3a v UX UHTepnpeTayus

4.4.7.1 BelaucneHne KonnMyecTBa aKCTparnpyemMbiX OCTaTOYHbIX BELLECTB

ObLlee KOTMYECTBO 3KCTparmpyeMblX OCTaTOYHbIX BellecTB AE, MI, pacCyMThIBaOT NCXOOA U3 KOHLEHTPa-
LM OCTATOUYHbIX BeLLeCTB, 0OOHapyXeHHbIX B 3KCTpaKTax, Nno gopmMyne

n
AE =Y ER-EV,
0

rae N — YUCIO SKCTPaKUUK;
ER — koHueHTpauus 20, onpegeneHHas no KanmdbpoBOYHOWN KPUBOW, MI/MIT;
EV — obbeM akcTpakTa, Mn.
OcTato4yHoe coaepkaHne nNpu akCcTpakum, MoaenupyroLlen ycrnoBust npuMeHeHuna nagenna, AR, mn, pac-
CYMTBLIBAIOT MO hopmMmyne

AR = =21,

rae ER — koHueHTpauns 30, onpeaeneHHast o KanMbpoBOYHOM KPUBOW, MI/MJT;
m — Macca aKCcTpakTa, I;
P — MNNOTHOCTbL BOAbI, I/MI1.
OcTaTtouHoe cogepkaHune npu ncHepnbiBaroLlen akcTpakunum AE, M, paccunTeIiBaloT No hopmyne

RS -mD
ms

AE =

?

rae Rs — Macca ocTaTouHbIX BELEeCTB, 3KCTparMpoBaHHbIX N3 obpasLa, Mr;
mp — obLlaa Macca n3genus, r;
me — Macca obpasua, r.
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4.4.7.2 PacyeT cpegHen aencTteyrollen gosbl (ADD) ans cpaBHeHUS ¢ AONYCTUMbIMW 3HAYEHUAMU, Npea-
cTaB/IeHHbIMU B 4.3

[na nsgennm noCToAHHOTO KOHTaKTa cpegHecyTouHyo ao3y ADD paccunTbiBaloT No popmyne

_ _AE
ADD = 25000

roe 25000 — npoaoIKUTENBLHOCTD XKU3HWU, CYT;
AE —BcootBeTcTBUMN C4.4.7.1.
[na nagenni noctoaHHoro koHTakta ADD Takke A40MKHbI COOTBETCTBOBATL ACNYCTUMbIM 3HaYEHUSAM, yCTa-
HOBIMEHHbLIM A8 N30eNUA ANUTENbHOIO U KpaTKOBPEMEHHOTO KOHTaKTa.
[na nsgenun anntensHoro koHTakta ADD paccunTthiBatoT no popmyne

AE
ADD = ETE
roe 30 — 4YnUCno CYyTOK B MecALe;
AE — B cootBeTcTBUM C4.4.7.1.
[lna nsgenua anutenbHoro KoHTakTa ADD Takke A0NKHbI COOTBETCTBOBATL ACMNYCTUMbIM 3HAYEHUAM, YC-
TAHOBNEHHbLIM ANKA N34eNUK KpaTKOBPEMEHHOIO KOHTaKTa.
[1na nagennin kpaTkoBpeMeHHOro KoHTakta ADD paccunTbeiBatoT Nno dpopmyne

ADD = AE,

roe AE—B cooTBeTcTBUM C4.4.7.1.
5 BbinycK npoayKuun

N3aenuns CoOOTBETCTBYIOT HACTOSALLEMY cTaHOdapTy, eCnv OHW oTBeYaloT TpeboBaHWAM No cogepkaHuio 30
1, Npu HeobxoanmocTtun, IXI .

Ecnu umetoTca COOTBETCTBYIOLLME 3KCNepUMeHTalnbHble AaHHble No ANPPYINOHHOU KUHETUKE OCTaTOYHbIX
BeLLeCTB, U3genusa ang oLeHKN UX KayecTBa MOXHO CrpynnMpoBaTh NO CXOACTBY MaTepuasnoB, NpoLeccy N3ro-
TOBNEHWS U NpUMeHeHUIo (NpunoxeHue C).

[1na BbINyCKa NapTUKX CTEPUNbHBLIX N3geNn UCNOoNb3YIT OAWH U3 MeTOA0B, ONUCaHHLIXB 5.1 1 5.2.

5.1 Bbinyck npoaykunMm 6e3 ncnonb3oBaHUA gaHHbIX MO KPUBLIM Aerazauunu

Korga pesynbTaTthl N0 KPUBLIM gerasaunm nsgenn oTCYyTCTBYIOT, U3genna MoryT OblTh BbINyLLEHbI, eClA
OHW COOTBETCTBYIOT HACTOALLEeMY cTaHaapTy, a AaHHble, NoNnydYeHHble B pesynbTaTe uccrnegosaHui, npoBeaeH-
HbIX MO MeToAuKam, OrMcaHHbIM B NPUNOXeHUU B, COOTBETCTBYIOT TpeboBaHMAM No cogepxaHutio 30 K, Npu
HeobxoanmocTtu, IXI, ycTaHOBNEHHBIM B 4.3.

5.2 MeToguKka BbinycKka npoAykKuuu ¢ Ucnonb3oBaHUeM KPpUBLIX Aerazayuin

KpvBble geraszauni NCNONb3YIOT ANd onpeaesieHust BpeMeHU nocne crepunmsauim, Heodxogumoro ang
TOro, YTobbLI cogepXXaHe oCTaTOUHbIX BeLLeCTB B U3Aennax Ui rpynnax ogHopoaHbIX n3gennn 4oCTUrno 3Have-
HN, 0CODEHHO B OTHOLWEeHUK S0, COOTBETCTBYIOLWMX TpeboBaHUAM 4.3. Vzgenna AomKHbI MOCTaBNATLCA Ha Pbl-
HOK C y4eTOM NpeaBapuUTeribHO YCTaHOBIIEHHOIO BpeMeHW Noclie OKOHYaHUA cTepunmsaunm 1 ycrnoBun, onpeae-
NnaeMbIX Mo 3KkcnepuMeHTanbHbIM KpUBbLIM gerasaunm Tak, YTobbl ocTaTouHble cogepkaHuda 30 B n3gennax yaoB-
neTesopanu TpeboBaHnam 4.3.

Bonpockl gerasaumm npogaykumm, N3noXXeHHble B NpunoxeHnn C, AOMKHbI paccMaTpuBaTbCH Ha OCHOBE
OAaHHBIX O Ka4eCTBe NPOCTEePUNTN3OBaAHHbLIX MAPTUK, KOTOPLIE XPaHUITUCE B YCITOBUSIX KOHTROJTMPYEMOUN gerasaumu
B pasHble BpeMeHa roga npu pasHelX TeMnepartypax aerasauun. 4na nonyvyeHuUsa skcnepumMmeHTanbHbIX gaHHbIX
MNPU NOCTPOEHUN KPUBLIX AerasaLmm HeobxogMmo yunTheIBaTh Hannyme Apyrnx, HaxoaaLwmxcst pagom, NpocTepu-
NM3oBaHHbIX 30 nsgenuni.

Beinyck nsgenuin, npoussegeHHbIX 1 NPOCTEPUITU30OBAHHBLIX B KOHTPONMMPYEMBbIX YCITOBUSAX B COOTBETCTBUM
c [1] wnu [2], ocyllecTBNAOT, ecn cobpaHbl AaHHbIE MUHUMYM OT TpeX NapTun n3genun, NpocTepunn3oBaHHbIX
B pazHoe BpeMs. Murpauuns 30 13 6onsLUMHCTBa MaTepuanoB U U3dennin NpoTeKkaeT Kak KUHeTU4YecKas peakuns
nepBoro nopsaka, T. e. In [S0] nponopuMoHaneH BpeMeHu, npolleallemMy nocrie crepunusadnun. ['padpmk saBuUcK-
MOCTW HaTypallbHOro norapudgpma skcnepmuMmeHTanbHo onpegeneHHon KoHueHTpauumn 30 oT BpeMeHU, npoLlea-
LLiero rnocne crepunmsayuun, nnHeeH. Beinyck nsgenun onpeaendaeTca BpeMeHeMm, npolledLlliM nocrie cTepusin-
3aLnmn, COOTBETCTBYHIOLLMM TOYKE NnepecevyeHnda cpeaHen IMHUKU perpeccmumn co 3HavyeHeM MakchmanbHO gonyCTU-
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MOro YPOBHSA coaepXXaHUsa oCTaTOYHbIX BELLeCTB. QTOT NoAXod MOXHO UCNoNbL30oBaTh AN U3genun, KoTopble
CTEPUNNIYIOTCA B KONUYECTBE (MUCNO CTEPUNNIYEMbIX MapTUIA), He AOCTAaTOUYHOM ANA UCNONb30BaHWS B MeToe,
ONUCaHHOM HUXKe, N NoKa cobupatoTcsl AaHHble NO KpUBbLIM Aerasauuin. Micnonb3oBaHue Ans nocTPOeHUs Kpu-
BbIX Agerasauun perpeccuoHHoOro aHanumsa gaHHblx, cobpaHHbIX B peayibTate 0bpaboTKM 40CTaTOYHOro YmMcna
BPEMEHHbIX TOYeK, N0 MeHblUel Mepe, ANna TpexX napTui usgenuin, cbecnevmsaeT BbINMYCK U34ennn ¢ gonyc-
TUMbIM coiepXXaHNeM OCTaTOUYHbIX BELLECTB Ha NPOrHO3MpyeMoM ypoBHe (PL) ¢ AoBepUTEIbHOW BEPOATHOCTLIO
95 %. KpunBble BpeMeH — KOHLIeHTpauUMs anst 3aenuid, BbIMoNHEHHbIX U3 KOMOUHaUWK pa3nyHbIX MaTepuanos,
MOTYT HE COOTBETCTBOBATbL 3TOW NMPOCTON Modernn BO BCeW paccMaTpuBaeMor obnactu U noTpeboBaTh OTAENLHO-
[0 pPACCMOTPEHUA.
[TporHo3npyembl ypoBeHb PL BbIYACNAT NO bopMynam

—d
x, = Yo=2
VP (C9 i PR T 2 0
0 o \ b2 g b2z(xf_xu)2 y

rae X, — pacyeTHoe cpeaHee 3HadYeHWe BpeMeHW Bbinycka n3genua, cCooTBeTCTBYLee A0NYCTUMOMY CO-
aepxaHuto 30, u;
Yy, — 3HadeHue norapudgpma gonyctumoro cogepxaHma S0;

a — OTPe30K NPAMOU NMMHENHOW perpeccum;
b — yrosn HaknoHa NMNMHUN Perpeccuu;
Pl — nporHosupyemoe npegenbHoe 3HavdeHne Ang ogHon eguHULbl n3genung;
t, — 3HadeHue koapduumeHTa CThrogeHTa nNpu AOBEPUTENTbHOU BEPOATHOCTU O C (N — 2) CTENEHAMM
CcBOOOAbI;

(S,)2 — aucnepcuda nMHUK perpeccui ans oCTaTouHbIX BELLeCTB;
Y, — cpeaHee 3HaveHve norapugpma 30;

n — YUC0 U3MEPSIEMbIX BENUYUH;
X; — Bpems, npollegllee ¢ MOMeHTa CTepunmaaumm, npn KOTopom BeINv NpoBeaeHbl N3MEPEHNS;
X, — cpefHee BpeMs, Npolleallee C MOMeHTa CTepunusaLum;

X(X; — X, )> — CymMMa KBagpaToB Ans X (BpeMs).

Bce gaHHble, ucnonb3ayemsble And BbiycKka U3genuii B COOTBETCTBUM C HACTOSLLIMM CTaHOapTOM, JOMMKHbI
ObITb NONYyYEeHbI B NPOLLeCCe 3KCMEPUMEHTOB M aHaNM30B, BbINMOMHEHHbIX MO CTaH4apTU30BaHHBIM METOJMKaM.

[Mpy U3MEHEHUN YCNOBUI CTepUnM3aLmmn, nepeduncrierHbix B npunoxednm C, cnegyeT NPOBECTU NPOBEPKY
coAepXXaHus OCTaTOUHbIX BELWECTB B U3aenun. Ecnn ata npoBepka nokasblBaeT yBeNnMYeHne ypoBHSA OCTaTOYHO-
ro cogepxaHua 30, yTobbl yoeanTbesa B MPUroAHOCTU U3Aennid, crnegyeT Nony4YmMTb HOBbIE KpUBbLIE Aerasaum
OCTaTOYHbIX BELLECTB.
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[MpunoxeHue A
(0b6a3aTenbHoOe)

OueHKa xpomaTorpamm,
nony4vyeHHbIX METOAOM ra3oBOU XpomMartorpadgun

A.1 Obwme nonoXxeHus

B HacTosiwem npunoxeHun yctaHaBMBaeTCA MUHUMAanNbHbIM HAOOP TpeboBaHM NPU BbINONTHEHUW aHANMUTUYEC-
KX MeToauk, ncnonb3yemoix ansa onpegenenHnsa 30 n OXI .

A.2 NCTOYHNKN

OTn TpeboBaHuAa nNpmBedeHbl B cnpaBoYHMKaxX no ra3oBon xpomatorpadum [106] n nepeq BbINONMHEHUEM KaKOW-
mbo MEeToaUKM AOJKHbI ObITb NPOAHaANU3NMPOBaHblI aHANMUTUKOM. PekoMeHayeT s Takke NpoCMOTPETb CTaTbU, Kacato-
lwnecs npeagenos obHapyxenus [12], [18], [39].

A.3 O603Ha4YeHunn

B HacTosiwem NpunoXeHnn ncnonb3yoT crneaytowmne 0b6o3HaveHns (M. pucyHkn A1, A.2):

R — pa3peluenue;

I — hakTop 06pa3oBaHMsA «XBOCTa» MUKA;

{1, I, — BpeMs yaepxuBanus xpomartorpacdudecknx nukoB 1 u 2, rae {1 cootBetcTBYET Nuky 0 (unn IXI), a tr, —
BpEMS yAEPXKMBaAHMA DnvKanlero cocegHero rnuka;

W.,, W, — cooTBeTCcTBYIOWAA LWUMPUHA NMUKOB, 3KCTpanonnpoBaHHas K 6a3oBon NMHUK Ons NMKOB 1 N 2, BblpaXKeH-

Hasx B TEX Xe eauHuLUax, YTo N BPEMS yOAEpPXUBAHUS,;
Wo.05 — WnpuHa nuka Ha ypoBHe 5 % BbICOTbI;
f —paccTossHue OT MakcumymMa nuka go Hadana poHTa nuka,;
K' — thakTop eMKOCTW,
{, — BpeMA BbIX04a KOMMOHEHTOB, HE YAEPXMBAKLWMXCA Ha KOJTOHKE, TaKUX Kak BO34yX;
[ — BpeMSs yaepXuBaHns OCHOBHOIO Nuka onpegensaemoro octatodHoro Bewectea (30 nnm IXI).
A.4 MuHnmanbHbIe TpeboBaHNA
A.4.1 Insa BbINONTHEHNS METOAWK PEKOMEHAYETCH, YTODbI NnapamMeTpbl OTBEYaNu creayowmm MUHUMAaIbHbIM Tpe-

boBaHusAM (CM. pucyHkn A.1, A.2).
PaspelwleHne R paccymTbeiBalOT Mo oopmyne

5 (o —1y)
R=2 (Wo +Wy)

3Ha4YeHne paspeLleHns Npu pacyeTe No NNOWAaan U BbICOTE NMKA AOIMKHO ObITh bonble nnm pasHo 1,2. Anbrep-
HATUBHO (PAKTOP €MKOCTU paccuuTbIiBalOT no dpopmyne

K= —-1.

1
L

3HauveHne hakTopa eMKOCTU AOIMKHO BbiTb Donbwe nnn pasHo 1,5.
dakTop 06paszoBaHUA «XBOCTa» MUKA pacCHUTbIBAOT NO hopmyne

r_ Wo,05
2f
3HaveHne «XBOoCTa» NuKa AomKHO bbiTb MEeHbLLE unu pasHo 1,5.
1py KONMMYECTBEHHOW OLEHKE HU3KMX KOoHUeHTpaumn 30 unmn IXI OTHOWEHNE curHan — WwymMm AOJDKHO ObiTb, MO
MeHblen mepe, 10:1 (ana onpegeneHus COOTHOLWEHUS CUTHANI—LLUYM MOXET 0Ka3aTbCH HEOBXOAMMbIM NPEeayCMOTPETb
aTTEHAUNIO YyCUNUTENS ra3zoBoro xpomarorpada 1x1).
[na BblumcneHusa paspewenusa n akropa obpasoBaHna «XBOCTa» NMUKa CKOPOCTb caMonucua AormKHa ObiTb HE

MeHee 10 cM/MWH, a BbICOTA NMUKA OOMKHA COCTABNATbL HE MeHee 75 % NonHoro pasmaxa wkanbl.

10



F[OCT P UCO 10993-7—2009

OTKNKUK geTexkTopsa

UK pacTBOPUTENS

1\
«XBOCT» MUK&
PacTBOPUTENA
AN A |\ 8
Boems

g W,

-+——PBBoj
> +—— [ 11K BO3gyxa

2.

PucyHok A.1 — XpomaTtorpagunyeckoe pasgerneHve aByx BELWECTB

PPOHT NKKa «XBOCT» NiKa

Makcumym

HanpasrneHue oBmxeHUs guarpamMms!

PucyHok A.2 — ACUMMETPUYHBIN XpoMaTorpaguyeckmn nuk

A.4.2 HomnHanbHOE OTHOCUTENBLHOE OTKIOHEHUE kKanubpoBoudHoro rpadpuka (RSD) aonmxHoO ObiTb MEHbLLUE UNK
paBHO 5 % ana 30 n OXI ansa paga ucnonb3yemMblX KOHTPOIIbHbLIX PACTBOPOB

_ (o
RSD - (k)mo,

rae N — Yncro U3MepeHunn,;
y — nnowagb Uun BblicoTa XpomMartorpaunieckoro nuka;
X — KOHUEHTpauus KOHTPONbHOMo pacTBopa;
S — HaKMOH NIMHUK perpeccun ans KanmbpoBoOYHOro rpaduka, paccHUTaHHbIM N0 METOAY HAUMEHbBLLMX KBAAPAaTOB,;
A — cpefHee 3HAYEHUE;
C — CTaHAapTHOE OTKIMOHEHUE;
G2 — aucnepeus.

11
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OTU KPpUTEPUMN paccUUTaHbl NPU MHOTOKPATHbIX aHanmM3ax, No KpanHen mepe, TPexX KOHTPOIIbHbIX PaAcTBOPOB, NPU-
OTOBNEHHbIX TaknMm 06pa3om, 4TOOblI OHM OXBaTbIBAlM BCHO NIUHENHYIO 0BnacTe KanmbpoBO4YHOIro rpaduka, NCnonbaye-
Moro B aHanmse 30 n 9XI.

A.5 bazoBasa nuHuA xpomaTtTorpamMmmbil
PeKoMeHayeTes1, YTobbl Mexay oTAeNbHbIMM XpomaTorpaduyeckKuMmm namepeHnsamm basoBasi NMHUS BO3BPALLA-
nacb Ha ypOBEHb, HE NpeBbIWaWMn 5 % nepBoHavanbHON BA30BOW NMUHUWN.

A.6 lononHuTenbHbIe UCTOYHUKU MHOPMALIUK

Korga HeobXoanmo BHECTU U3MEHEHUS B aHANUTUYECKUE METOAUKU, N3NOXEHHbIE BbilLe, PEKOMEHAYIOT UCMOSb-
30BaThb cneayowme NCTOMHUKN NHPOpMaLnn. pyKOBOACTBO MO 3KcnnyaTtauum ncnonb3yemoro ra3zoBoro xpomarorpadga,
PDa3NnYHble yY4EOHUKN MO ra3zoBoOn XpomaTtorpagum.

12
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MpunoxeHue B
(ob6a3aTenbHoOe)

[[azoxpomaTtorpacgpudeckoe onpegeneHue 30 n IXI

B.1 XpomaTorpaduvyeckue MmeToauku

B.1.1 MeTtoaobl onpeaeneHMa ocTtaTovHoOro coaepxaHuma 30

[na konnyectBeHHOro onpegenenHnsa 30 B 3KCTpakTax UCNonb3ylT pasnunyHbie MmeTtogbl. B HayyHOW nutepartype
onucaH psag MeToguk npoBeaeHnsa ncHepnbiBalowWen 3KCTpakumum ¢ nocnegyrowmm onpegeneHnem 30 metogom ra3zoBou
xpomaTtorpacdumn. B dubnuorpacdmnm gaHbl CCbINIKM HA HECKONBKO ONYyOIIMKOBAHHbLIX METOAO0B, @ TaKXe Ha psg 0030PHbIX
craren. Bo3aMOXHO, Takke cyllecTByeT psig HeonybnmMKOBaHHLIX METOA0B ANsl onpeaerneHnst 0CTaToOMHONo CoaepXKaHus
0. OnybnukoBaHHble METOAbI HE BCErAa MOryT OKa3aTbCH Noagxoasilmumm B CBS3U € pa3Hoobpasunem nsgenun. [loatomy
OOMyCKaeTCcs NCNonb3oBaTh N0bon meto, ABNSAOWUACH aHANUTUYECKUM U OUEHEHHbIW B CPABHEHUN C YTBEPXAEHHBIMU
MEeTo4aMM, U3NOXEHHbIMW B HACTOSALWEM CTaHOapTe.

MeToa siBnseTcst aHanuTu4ecknm, Korga oH obnagaet COOTBETCTBYOLWUMUN TOYHOCTbIO, CENEKTUBHOCTLIO, IMHENHO-
CTbO N YYBCTBUTENBHOCTBLIO, 4OCTATOYHbIMU ANS onpeaeneHnst YpoBHS COAEPXKXaHUSA 3TUNEHOKCNAA B N3LENUAX, KOTOPbIN
npegHasHadeH ans aHanu3a Ha COOTBETCTBME MnpedesibHbIM 3HAYEHUSIM OCTaTOYHbIX KONMUYECTB, YCTAHOBIEHHbIM B 4.3,
N MPUMEHUM K aHanU3npyemMmomy MU3genuio.

MeToabl, N3NOXXEeHHbIE B HACTOSILLEM NPUNOXKEHUU, ABASAIOTCA apbnTpaXKHbIMM MEeTO4aMM, MO OTHOLEHUIO K KOTO-
DbIM OOIMKEH OUEHUBATLCA NOOON anbTepPHATUBHLIA METOA,.

B HacTosAwem npunoXXeHmm mMetoabl npeactaBneHbl Takum obpa3om, 4Tobbl aHaANUTUK MOr BblbpaTb Hambonee
npuemnemMsin. [na bonee getanbHOro 06CyXAeHUs KaxXaoro metoga cnegyet obpawartbcs K OpUrmHanbHOW nnuTepary-
pe. AHaNUTUKN OOIMKHbl YCTAHOBUTb CTADUIMBHOCTL KOHTPOIIbHbIX PACTBOPOB, UCNONMb3yeEMbIX ANA KanubpoBKM B XpOMa-
Torpaduiecknx Metogukax, n ydoegnTtbecs, YTO HE UCTONb3YIOTCH KOHTPOSbHbIE PACTBOPbLI C NPOCPOYEHHBIM CPOKOM rof-
HOCTMW.

B.1.2 NoarotoBka KOHTPOJbHLIX pacTBOpoB 30

B.1.2.1 Obwune nonoxeHns

B cnegyowmx nyHKTax U3noXxeHol B 006WKMX YepTax MeToOANKN NPUrOTOBNEHUS KOHTPOSIbHbBIX PACTBOPOB A5 raso-
BOW XpomaTtorpagduu.

[TpyumMmeyaHune— AnbTepHATUBOW SABMAETCH NPUobpeTeHne KOHTPOIbHbIX 06pa3uoB, CTAbBUINBbHOCTL KOTOPbIX
rapaHTMpoBaHa, U3roToBneHHbIX nog koHTponem Good Manufacturing Practices.

[[OTOBAT KOHTPONbHbIE PACTBOPbI MMOO OOBbEMHBIM METOAOM NPV PACTBOPEHUN U3BECTHLIX 0OBEMOB ra3oobpas-
Horo 30, Nnbo rpaBumeTpudeckn, pacteopsas xnakmn 30 nM3BecTHOW Macchl. B obonx cnydasax CTposiT cTaHAapPTHbLIN
KannbpoBOYHbIA rpahuk 3aBUCUMOCTU BbICOTbI MKW NNOWAaAN NUKa oT KoHueHTpauumn 30.

T

._..-_-

9 & 76 5 4

O

O

O
O
O

1 — knanaH; 2 — perynartop; 3 — 1pybkn [1IBX, 4 — crakaH

¢ Booou;, & — nakoH;, 6 — BxogHasa urna 1, /7 — BbIxXogHas

urna 2; 8 — 3aBuvHYMBarWAanca kpbiwka ¢ [NTo® npoknagkou;
9 — BannoH ¢ razoobpasHeivm 30

PUCYHOK B.1 — YCcTpoOncTBo anst npuroToBIeHns
ctaHgaptoB 30
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CoeaunsoT BannoH, cogepxawmm 30 ¢ HOPMUPOBAHHBIMU XapakTepucTukamm, ¢ pnakoHom obbemom Npubnum-
anTenbHo 30 MmN, cHabXEHHbIM NPOBKON, KaK NoKasaHo Ha pucyHke B.1, ana vero 1pybkon CBA3bIBAIOT PErynsatop danno-
Ha C UIMOoN Ans MHbEeKUWW. [poTbikatoT BXxogaHon urnon (1) npobky hrnakoHa 1 onyckatT ee KOHeL BHU3 40 AHA.

BHumaHue! KpanHe BaXXHO AnA 3aWMTbl aHANMIMTUKA OT BPeAHOro AeUCTBMA NPOBOOAUTL OAaHHYIO npoueaypy B
BbITSXXHOM wkKady (cm. 4.4.1).

[TpokanbiBalOT NPobKy hrnakoHa BTOPOW UIMOW AN UHBEKUMW TaK, YTOObI KOHYMK UMbl HAXOAWICH B BEPXHEN YaCTU
dnakoHa. NpucoeanHsaoT TPyOKy K BbIXOAHOW urmne (2) n onyckatoT KoHel Tpybkn B ctakaH ¢ Bogon obbemom 300 mn.

HaunHatoT nponyckate 90 4vepe3 CUCTeEMY Takum obpasom, YTobObl Ny3biPbKU BbITECHAEMOrO ra3a BbIXOAUITN U3
TPYOKM CO CKOPOCTBLIO OAMH Ny3bIPeEK B cekyHAy. [1poayBatoT cocya B TeHeHne npubnnantensHo 15 MuH. Y4ansaoT BXOAHYIO
nrny (1) n3a cdnakoHa n ypaBHOBELLMBAIOT gaBneHune raszoobpasHoro 30 B cocyge ¢ aTMOCPEPHbIM, YTO AOCTUTaeTCs
yAaneHnem BbIXOAHOW UIMbl (2), KAk TONbKO NCHE3HYT MNy3bIPbKM B CTaKaHe ¢ BOAOW. B npubnuxeHnn K 3akoHy ans ngeanb-
HbIX FA30B MOXHO NOKa3aTb, YUTO KOHUeHTpaumsa OO Bo dnakoHe cocTaBuT 1,83 mkr/mn npu aaenennn 760 mm pT. 1. 1
Temnepartype 20 °C.

KoHUeHTpaumns 3TMNneHoKenaa pyo, MKI/MIMN, COrmacHo 3akoHy Anst ngearbHbIX ra3oB, MOXeT ObITb paccunTaHa ans
KOHKPETHOW TemMmnepartypbl [ B rpagycax Llenscua n gaeneHusa p, Mm pT1. CT., N0 popmyne

_ p
Pao = 0708 57577 »

raoe 0,706 — 3HaveHune, obpaTHoe ra3zoBon NoctossHHOM R anga onpeaenexnnsa 30, rK/imm pT. CT. n.

B.1.2.2 PaszbaBnenns KoHTponbHOro pacrsopa 30 ans aHanm3a mMetogom paBHOBECHOW NapoBoW hasbl
Pa30aBnAT KOHTPOIMbHLIW PacTBOp, MNPUrOTOBMNEHHbIM cornacHo B.1.2.1, Bo dnakoHe (HOMUHAanNbHbIK OOBLEM
15 mn). Ob6bem chnakoHa gormkeH b6biTb NpeaBapuUTENnbHO onpegener ¢ norpewHocToio 4o 0,01 mn (npyn aHannae obpas-
LOB HEOHBXOAMMO MCNONb30BaTh (PIAKOHbI TAKOW Xe BMecTumMocTu). CHavana Bo (hnakoH NponyckawT CyXOW a3oT B
TeyeHne 1 muH. VI3 hnakona ¢ razoodbpasdbim 30 otbmpatoT okono 10 MK ¢ NOMOLWbLIO ra3oBOro wnpuua. YaganswoT
LWNpuy U3 hnakoHa n NOpPLWHEM WNpULA NONy4atoT Xenaemblih 06beM B MNONOXEHUN C NOAHATON BBEPX UITION.

[TomelwatoT pnakoH, 3anofIHEHHbIM a30TOM, HA KOHEeL HanpaBneHHOW BBePX UMbl n BBOAAT 10 mkn 30 BO hnakoH.
He npokadvBas wnpuy, HeEMeaneHHo yaansawT ero n3 dpnakoHa. Tenepb pnakoH cogepxut 18,3 mkr 30 npun teMmnepa-
Type 20 °C n gaBneHun 760 mm pT. CT. YpaBHOBELWMBAIOT KOHUEHTpauuio 30 ¢ OKpyKalowmnmMmmy yCernoBuaMM, Kak OnmcaHo
BB.1.2.1.

Beoasatr npoby raza 100 mkn n3 dnakoHa B rasoBbi Xpomartorpad Ansa nonyyYeHust Xxpomartorpammbl. AHanms
NOBTOPAOT ABaxAbl. [lpurotaBnueadT bonee BbICOKOKOHUEHTPUPOBAHHLIE KOHTPOINbHbLIE PACTBOPbLI NyTeM pasbaene-
HUA DOMbLIMX anUKBOT YMCTOro razoobpasHoro 30. Tak Kak BO hnakoHax coaepXmtcs cBoboaHbIn razoobpasHbin J0,
KOHTPOIbHbIE PACTBOPbLI HE HYXXHO HAarpeBaTb B OTNIMYMNE OT APYyrnx obpasLoB.

B.1.2.3 PazbaBneHus KOHTPONbHbIX pacTBopoB 30 Ans MeTogo0B € y4acTUEM PacTBOPUTENS

[TpumevaHuns

1 YpobHee nepeHocntb xuakmnm 0 ¢ NOMOLWbIO NpeaBapuTenbHO OXNaxageHHoro wnpuua. Cneayert NPUHATH
MepPbl NPEeAOCTOPOXHOCTU, YTOObLI UrMa Wnpuua He Kacanacb pacTBOPUTENSI.

2 OnbIT nokasan, 4YTo oWnbK1u n3amepeHust, CBA3aHHble C MPUroTOBNEHUEM OCHOBHbIX PACTBOPOB, MOCTOSAHHbI U HE
3aBUCAT OT 0O6bema NpPUroToBneHHoro pacrteopa. OTHocuTenbHas ownbka ByaeT MeHblle, €Cnv NPUroTOBUTbL U NCNOJSb-
30BaTb bonblne 0ObEMBI.

3 HdaHHyl0 MeToanKy NCNONb3YT TaKXKe U Ans NpUroToBieHns BOAHbIX KOHTPOIbHbIX pacTteopoB J0.

YcraHaBnmBatoT 6annoH, cogepxawmm razoodpasibii 30 ¢ HOPMUPOBAHHBIMU XapakKTepUCTUKaAMK, KaK ONMCaHO
B B.1.2.1, coegnHmB ero ¢ nakoHoMm, npeaBapuTensHO NpoayTbiM, Kak ONMMCaHO BbilWe, U NOMELLEHHbIM B BaHo co
CMECBIO CYyXOro nbaa ¢ U30NponaHonomMm Un aHanormyHyto, YTobbl CKOHAEHCUPOBATL ra3oobpasHbin 30 B XMAKOCTb. K
dnakoHy 4vepes urmy ans MHbEKUNN NPUCoeanHSIOT TONbKO TPYOKy, no kotopon noctynaet 90 mn3 6annoHa. Het Heobxo-
OUMOCTU BCTABNATb BbIXOAHYIO UMy (2), Tak kak 20 cobupatoT B XXUAKOM BUAE.

3anonHAT PNakoH HYXHbIM 06beMoM xugkoro 30, NepeKkpbIBAOT PErynATop Ha BannoHe n yaansitoT BXOOHYIO
urny (1) ¢ Tpyokon. octatoT dnakoH n3 6aHm co Nbaom.

BaselumBaOT repMeTUYHO 3aKPbITYI0 MEPHYI0 Konby obbemom 100 mn (¢ npobkon ¢ nokpeiTnem n3 MNTOI), coaep-
xawyto 60 mn pacteoputens, ¢ norpewHoctolo 0,1 mr. lobaenatoT B KONOY NsATh Kanernb Xugkoro 30 1 BHOBb B3BELWWMBALOT.
3anonHsaT Konby pacTtBopuTenem Ao otMeTkn 100 Mn, NepeBopaYmBaloT U nepemeLLmBatoT?).

[foTOBAT psAg paszbaBneHHbIX PacTBOPOB, CMELMBAS anMKBOTblI KOHTPONbHOIO pacteopa ¢ Nnoaxoasiwmm 00beMOM
pacteoputens. Ecnu, Hanpumep, ToyHO 100 mr B0 6bino gobasneHo kK 100 mn pacTBOPUTENS, KOHEYHAS KOHLEHTPauus
bynet coctasnsaTte 1 mr/mn. Pasbaensaa 1 mn atoro pacteopa 4o 10 mn, nony4arT KOHTPOINbHLIM PACTBOP C COAEPKAHNEM

11 MM DT. ¢T. = 133,322 [1a; 760 mm pT1. c1. = 101,325 K[1a.

2} OnbIT NPaKTUYECKON ra3oBoOW xpomaTorpaduy NokasbiBaeT, YTO NPV BBEAEHUM 0BPa3LOB B KOMOHKY ra30BOro
xpomaTorpadga ToYHOCTb BBOAA YIy4LWIAETCH NPU yBENMUYEHNM BBOAMMOro obbema obpasua. OTHOCUTENBbHAA OWNDKA,
CBAA3aHHAs C HETOYHOCTBLIO KanubpoOBKU WINPULA, YMEHbLLAETCH NPU yBENMNYEHNN BBOANMOro obbema.
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30 100 mkr/mn. Takmm e cnocobom roToBAT KOHTPOIbHbIE PAcTBOPbLI ¢ bonee BbICOKOU 1 bonee HU3KOW KOHUEHTpaLUnen
0. [OTOBAT KOHTPONbHbLIE PACTBOPbLI TAKMM 06pa3om, 4ToObl OHM OXBaTbiBanNu BCO 0b6nactb oXXngaembixX konnmvects S0
B aHanu3npyemom obpasue. BBoaar ot 1 4o 5 MK anmMKBOT KaXA0ro KOHTPONbBHOIO pacTBOpa B KOMOHKY XpomaTtorpada
ONs1 NONyvYeHnst 3Ha4YeHns nnowaan unn BolCoThl nNuka. OnpegeneHne noBTopsAOT ABaXKAbl.

1N noBbIWEHNSA TOYHOCTU 06BbeM BBOAMMOM NpoObl AOMKeH cocTaBnAaTb He meHee 10 % obbema wnpuua.

B.1.3 NpurotoBneHue KOHTPONbHLIX pacTBOPOB IXI

BasewmBaT mepHyto konby obbvemom 100 mn, coaepxawyto 60 mn Boabl, ¢ norpewHocTeo 0,1 mr. 1o kannsam
nodbaensaoT X[ (okono 100 mr). BHOBbL B3BewmBatoT Konby. ECNm KOHTPONbHbIE PACTBOPLI XPaHST B TEYEHMUE HEKOTOPOIO
BPEMEHM, ONPEeAEnstoT pasHULYy B Maccax; 3aTtemM 4oBoAsAT 00beM 40 METKN BOAOW U NepemMmeLlinBatoT. ECnn KOHTPONbHbIE
PACTBOPbI NCMONb3YIOT HE CPpa3y, UX XPaHSAT B XonoaunbHuke (cm. npunoxenune E). lNocne 14 cyt XxpaHeHns1 KOHTPOIbHbIE
PacTBOPbI NoANeXatT YHUYTOXEHUIO.

HoBoasaT KOHTPONbHbIE pacTBopbl IXI A0 KOMHATHON TeMnepaTypbl. [ OTOBAT, KAK MMHUMYM, TPU paboumnx pacTBo-
pa pas3anU4HoOW KoHUeHTpauun. [1o ncnonb3oBaHUA KOHTPOIbHbIX PACTBOPOB A1 NOCTPOEHUS KannbpoBOYHOro rpaduka
NPOBEPAIOT NMMHENHOCTb NAapamMmeTpPoB XpoMaTorpanyecxoro NMKa B 3TUX 0bnacTax KOHUeHTpauun. [ OTOBAT KOHTPOIbHbIE
PACTBOPbI Taknm 0bpasom, 4ToObl OHM OXBaTbiBanu BCH 0Onactb oXugaembix cogepxaHum IXI B aHanNnM3npyemom
obpasue. [lnsa onpegeneHns aHa4eHUs NNOLWAAN UMKU BbICOTbI MUKA BBOAAT allMKBOTbI K&XJ0ro KOHTPONbHOIO pacTtBopa
oT 1 40 5 MK B KONOHKY Xpomartorpaga. OnpegeneHne noBToOpsoT ABaXAbl.

B.2 ToyHOCTbL MeTOOOB

B.2.1 MeTtoabl onpeaeneHusa 30

MexxnabopaTtopHasa oueHka psiga metoaoB onpeaenenns 90, N3noXeHHbIX B npunoxxenum B, [66] — [68], bbina
NpoBeAeHa C UCNONb30BaHUEM cepun obpasuos, cogepxawmx 90 o1 40 go 350 mr/kr. BerumcneHHbin obwmmn koadhdu-
LMEHT Bapuaumm U3noxeHHbIX METOA0B npeacrasneH B tabnuue B.1.

Tadbnwunua B.1 — CpaBHeHne KO3 PUUMEHTOB Bapnaumum npu BHYTPU- N MEXITADOPATOPHOM N3YyHEHUN METOAOB

OnpepeneHue 30 MexxnabopartopHoe uaydeHue, % BrHyTpunatoparopHoe uaydveHue, %
MeTtoa paBHOBECHOIO napa 3,7 21,3
MeTtoa ¢ ncnonb3oBaHMEM aLeToHAa 4,1 16,3
Metop ¢ ncnone3osannem DMF 2.9 8,3
MeToa ¢ ucnonb3oBaHMEM BOAb 2.7 17,0

[1pn gpyrom mexnabopaTtopHOM M3y4YeHUN NPOBeAEHa oueHKa Mmetoga onpegenennsa 20, U3noxeHHoro B B.5.6,
[51]. laHHbIE NMHENHOW perpeccnmn BbINKU NONYyYEHbl NMPU CPABHEHUM PE3YNbTATOB ABYX nabopatopun ansa cepumn obpas-
uoB, cogepxawmnx 0 o1 3,6 go 26 mr/kr. PaccuntaHHoe ypaBHeHue perpeccun y = 0,04 + 0,904 x; KoadPUUMEHT
koppensauun {r) — 0,974 (p < 0,00001). PaccuntaHHbin KO3(PDOUUMEHT Bapmaymm MmeToaa npu MmexnaboparopHOM U3y-
yeHnn coctasnsan 4,0 % npun cogepxanmn 90 B aHanuampyemon matpuue 14 mr/kr unm 8,3 % npu coaepxanmm 20
30 mr/kr (HeonybnukoBaHHble AaHHble, npeactaenenHble A. Nakamura, H. Kikuchi n K. Tsuji).

B aByx nabopatopusax Obinm nony4veHbl JaHHble aHanu3a obpasyoB ¢ TpPeEMS pasnuyuHbiMK cogepxaHmnsamm 30 ¢
NCNONb30BaHNEM KaK MeToda 3KCTpakuMn pacTBOpuTenemM € nocrneaylowmm aHarnm3omMm paBHOBECHOW NapoBOW doasbl,
n3noxeHHoro B B.5.4, [81], Tak n meTtoga bpommnpoBaHusl, nanoxeHHoro B B.5.6, [51]. PeaynbTtaThl cpaBHMBanm, UCNOJb-
3yH NIMHENHbIN PErPECCUOHHbIN aHanni. beinn nony4veHbl cneaywowme xapakrepuctukmn perpeccun: y = —0,03 + 1,07 x,
koadpunumeHT Koppensauum r = 0,999. MNMpun mexnadbopaTopHOM N3yHEeHUN METOANKU, NpeacTaBneHHon B B.5.4, koaddu-
uneHT Bapwauumn coctaensan 4,7 %, 1,8 % v 2,7 % npun cogepxannmn 30 B aHanuanpyemon matpuue 12, 25 n 56 mMr/kr
COOTBETCTBEHHO, [77].

B.2.2 Metoabl onpepeneHna 3XI

MexxnabopaTtopHyto OLEHKY NPOBOAUNN C UCNOMNb30BaHMeM Mmetoda onpeagenenuns IXI, nanoxenHoro B B.5.7, [9].
BbivncneHHbin Ko3hpuumeHT Bapuaunm bbin cnegyrowmm:

7,46 % — npu BHYTPpUNabopaTopHOM U3YUEHUN;

10,99 % — npun mexnabopatopHOM U3YyHEHUWN.

DTWU AaHHble Bbiny nonydveHsl ansa koHueHTpaunn IXI ot 3,0 gao 100 mkr/mnn.

B.3 O6opynoBaHue n peareHTbl

B.3.1 O6opynoBaHue

B.3.1.1 ['a3oBbIn XxpomaTorpad, OCHaWEHHbIN NNaMeHHO-MOHMN3aUNOHHbIM aeTekTtopom (FID) nnn aetektopom
anekTpoHHoro 3axesarta (ECD).

[TpnmeyaHne—Ana nonydyeHnss BOCNPOU3BOANMbIX Pe3ynbTaToB NpegnodTUTErNbHO NCMONb30BAaTh 3NEKTPOH-
HbIM UHTErpaTop.

B.3.1.2 MHbEeKUWMOHHBIE UMbl U TPYDKKU M3 NONIMBUHUINIXINIOPUAA, HEODXoaMMbIe ANS NPUTOTOBIEHUS KOHTPOIIbHbIX
DACTBOPOB.

15



FOCT P UCO 10993-7—2009

B.3.1.3 MepHasa cTteknsiHHas nocyaa, cHabxeHHasa npobkamu, nokpbiTeiMu [MTPI, nnu npoknagkamm mna [NTO3,
Ons NPUroToOBNEHUSA KOHTPOINbHbIX PacTBOPOB.

[TpumevyaHuns

1 [Ins CTEKNAHHOW NOCyAbl C 3aKaTbIBAEMbIMU KPbILLKAMKU HEODBXOAUM UHCTPYMEHT Ar1s1 3aKaTKM.

2 Cnepnyet cobnogate Mepbl NPeaOCTOPOXKHOCTU Npu BbIBOpe CTEKNAHHOW NOCyAbl NOAX0AALLEN BMECTUMOCTH, C
TEM 4YTODbl YMEHBLLUTL NPOCTPAHCTBO, 3aHATOE PaABHOBECHbIM MapoM, HaA4 PACTBOPOM 3KCTPAKTaA UMW KOHTPONbHbLIM
DACTBOPOM. [1pn NPUroTOBNEHNN XUOKUX KOHTPOIBbHbLIX PACTBOPOB UMW 3KCTPAKTOB MPOCTPAHCTBO, 3aHATOE PABHOBEC-
HbIM NapoM, AOIMKHO BbITb MeHee nnu pasHo 10 % obbema 3KCTpakTa UMM KOHTPOINBbHOINO pacTtBopa.

B.3.1.4 Mukpownpuy (06bemom 5 nnn 10 mkn) ans BBoAa anuKBOT 3KCTPaKTa B ra3oBbiv Xxpomatorpad.

B.3.1.5 BoitsxkHOM wkad ansa obecnevyeHnUs COOTBETCTBYIOLWEN BEHTUNALUN NMPU NMPUTOTOBNEHUN KOHTPOIbHbLIX W
OPYIrnMx pacTBOPOB.

B.3.1.6 AHanutnyeckmne Bechbl, obecnevymBaoLLme B3BelUMBaHne ¢ norpewwHocTbio 4o 0,1 mr.

B.3.1.7 'a3oBbIn perynatop ans eMkocTtn, cogepxawen 0.

B.3.1.8 a3oHenpoHnuaemblie wnpuubl odbbemom 10, 50, 100 n 1000 mkn ANs NPUroToBNEeHUA KOHTPOIbHbIX
PacTBOPOB U BBOAA PaBHOBECHOW NapoBOU (Pasbl B KOMNOHKY razoBoro xpomarorpada.

B.3.1.9 JlabopatopHbi Tepmolwikad Anst HarpeBaHus obpasuoB ao temnepartypsl (100 £ 2) °C.

B.3.1.10 JlTabopatopHbi Tepmowkad ansa HarpesaHnsi 0bpasyoB Ao temnepartypol (37 £ 1) °C.

B.3.1.11 BoasHaa 6aHa ans tepmoctatupoBaHns obpasuos npu temnepatype (70 + 2) °C.

B.3.1.12 MexaHn4yeckun BCTPAXUBATENND.

B.3.1.13 CteknsiHHblE eMKOCTU ANS NpOBeAeHUs aHanu3a MeToaoM PaBHOBECHOro napa, cHab)XXeHHble NpokKnaj-
KaMu C NokpbiTMemMm m3 MNTPIO mn 3akaTtaHHbIMM KPbILLKAMW, HOMUHAaNbHbIM 06beMomM 20 mn ANs NPUTrOTOBMEHUSA KOHT-
PONbHbIX PACTBOPOB NPU MOCTPOEHUN KanMbpoBOYHOro rpadumka.

T
T

[ PUMMEYHaAaHWNE —H,J'IFI CTEKIMAHHOW NoCyidbl C 3aKaTbiBa€MbIMWU KPblLWWKaMW HEOGXO,EI,MM MHCTPYMEHT AJ1A 3aKaTKHW.

B.3.1.14 EmMKOCTb € NMIOCKUM AHOM N 3aBUHYMBAKOLWENCH KPbILWKOW 0O6bemMom 4 Mn (= 15 MM B gnameTpe), cHab-
XEHHasA CUNMKOHOBOW NPOoOKNnagkon ¢ nokpoitnem u3 MNTP3 n ToHkon nneHkon n3 [NTP3, KOTOPY NCnonb3yoT ANs 3KCT-
pPakunum n nony4veHus npon3sogHbix 0.

B.3.1.15 Urna ansa BBoga 6pomMmcToBOAOPOAHON KMCNOTLl gnamerpom 0,65 mm n annHon 24 mm.

B.3.1.16 ®unbTp upmbl «Munnmnop»! ¢ nopamu pazmepom 45 MKM AN HUNbTPaALMMN PEAKUMOHHON CMeECK
nepen xpomartorpauyeckum onpegerneHunemM.

B.3.1.17 XonogunbHasa kamepa ans xpaHeHunst obpasuos npu temnepartype ot 2 °C go 8 °C.

B.3.2 PeareHThbl

B.3.2.1 3nokcnataH (3TUNEHOKCKA) B noaxoasiwem rasoBom bannoHe; cogep)XaHne OCHOBHOIMO BELLECTBA —
99,7 %.

B.3.2.2 2-XnopsaTtaHon (3TUNeHXNoprnapuH); cogepxaHme oCHOBHOro Bewecrea = 99 %.

B.3.2.3 1,2-OnokcunponaH (NponuneHoKkena), peakTms.

B.3.2.4 CeexeneperHaHHasi (gsaxabl) 6pOMUCTOBOAOPOAHAA KUCNOTA, NPUIOTOBMNEHHAs crneayrwmm obpasom.

[leperonstoT 100 mn 47 %-Hon BpomucToBogopoaHon kucrnoTel B npucytctBumn 100 mr xnopuaga onosa (ll). NepBble
25 mn gauetunnata otbpaceiBatoT, a cneaytowme 50 mn cobupatot. BHOBb neperoHsaoT 50 mn auctunnsata B NPUCYTCTBUN
50 mr xnopuga ono.a (), otbpaceiBatoT nepeble 15 mn guctunnarta n cobupatot cnegyowme 20 mn 6ecuBETHOWN XNOKO-
cTu (Temnepatypa kuneHust ot 125 °C go 126 °C). XpaHAT B CTEKNSAIHHOM KOHTEWHEPE CO CTEKNSIHHON NMPOBKON U NCNOSb-
3YIOT B TEYEHWNE HEQENMN.

B.3.2.5 Xnopuag onoea (ll), peaktus.

B.3.2.6 Boga, npurogHas ans razoBon xpomartorpadum no cTeneHn YNCcToThl.

B.3.2.7 OTUNOBbLIN CNUPT, NPUroaHbIN AN ra3oBoOnN XpomaTtorpaguim no CTeneHn YNCTOoThl.

B.3.2.8 lNponanoH {(aueToH), NpurogHbin Ans rasoBon xpomartorpagum no CTENEHN YNCTOTHI.

B.3.2.9 Oumetundopmamug (AMOPA), npurogHbi Ansa ra3zoBon xpomaTtorpagum rno CTENeHn YnNCcToThl.

B.4 NpurotoBneHne KOHTPONbHLIX PACTBOPOB

B.4.1 [NpurotToBneHne KOHTPONbHLIX pacTBopoB J0

COOTBETCTBYIOLWMNE KOHTPOSbHbIE PACTBOPbLI TOTOBAT METOAOM, U3NMOXEHHbIM B B.1.2.

B.4.2 NNpurotoBneHne KOHTPONbHbLIX pacTBOpPOB IXI

KOHTpONbHbIE pacTBOPbI X[ FOTOBAT METOAO0OM, U3NOXEHHbIM B B.1.3.

1) «Munnunop» — Toproeas mapka npoaykra. [JaHHas uHdopmMaums npvBeaeHa ToNbKO Ans yaobcTBa nonb3oBa-
Ternen HacToOSsILLEero craHgapTa, oHa He AABNSAETCH XapakTepPUCcTUKon KkadvecTtea nsgenmn co ctopoHsl MCO. MoxHo ncnonb-
30BaTb aHanorn4yHble N3genus, eCcrnm nokasaHo, YTo pe3ynbTaTtbl OT 3TOMO HE U3MEHSIIOTCA.
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B.4.3 NpuroToBneHne KOHTPONbHbIX pacTBopoB nponuneHokcuaa (M0)
[[OTOBAT KOHTPONbHbIE pPacTBOpbl pacTeopeHmnem [10 B 3TUNOBOM CrninpTe Takum 06pasom, 4ToObl NOMyYnTb

DACTBOP KoHUeHTpaunen 0,5 mkr/mnn.

B.5 3kcTpakuua ns usgenun

B.5.1 O6wme nonoxeHus

[ OTOBAT 3KCTPaKTbl B COOTBETCTBUM C yKa3aHUAMN, NpeacTaBneHHsiMu B 4.4.0.

B.5.2 3KcTpakuma, moaenmpyrowan ycnoBusa npuMeHeHuUsa uvilgenus

[na mogennpoBaHns ycnoBun NpUMeEHEHUA N3genns B MegMUUHCKON NPakTUKe NpumMmeHstoT Bogy. OcywecTBnsaoT
3KCTPaKUuio B yCrnoBusix, Hanbonee npnbnmxeHHbIX K TEM, B KOTOPbIX MPUMEHSIOT U3genune.

Hanpumep, BbINOMHAT 3KCTparmpoBaHne U3 n3genun, KOHTakTUPYLWKUX C KPOBbIO, U NMapeHTeparnbHbIX N34ernnn
BOAOW UINN OAPYITMMUW XUOKOCTAMN NyTEM UX MOMHOMO 3anofHeHns, Unu npornyckas MogernbHyo cpegy no TeM KaHanam, no
KOTOPbIM NPOTEKAET KPOBb UIMTU XUAKOCTb (noaxoauT nobon meton).

[TpnmeyaHwne—Ilpn nonHOM 3anoNHEHNN HEODXOANMO yOeanTbCs, YTO OTCYTCTBYIOT NYCTOTHI.

Korga HEeBO3MOXHO 3anofiHUTh COCTaBHbIE 4acTW U34enusl, KOHTaKTUpytowme ¢ nayneHToMm Uiu nornb3oBare-
nem, NOMeLWarT BCe U3genne unu ncenegyemoln oparmeHT n3genusa B noaxoaswmin KOHTEWHEpP, cobnaas HyXXHoe
COOTHOWeEHUe obpaseu/moaencHas cpega. YUtobbl ybeantbca B AOCTOBEPHOCTU AAHHBLIX, MOJIYYEHHbLIX NPU aHanuie
Hebonbwnx obpa3uoB wunu wuagenun Oonbloro pasmepa, oTbmpardT HECKONbKO NpeacTaBUTENbHbIX PParMeHTOB
n3genns.

Obpa3subl NogBEPratoT 3KCTPaKUMM B TEHEHNE BPEMEHW, PABHOIO UIMU NPEBbILWAOLWEro HanbonbLee BPpeMst KOHTaK-
Ta n3genus ¢ NnauneHToM Nnpu OQHOKPaTHOM NPUMEHEHNN. BeibnpatloT Temnepartypy 3KCTpakuum B COOTBETCTBUU C 4.4.6.
B kavecTBe anbTepPHATUBHOINO METOAA NOTOBSIT CEPUID SKCTPAKTOB (PEKOMEHAYETCSH, KAK MUHUMYM, TPW), COOTBETCTBYOLLNX
HECKOINbKMM BOSiee KOPOTKMM NEPUOJamM BPEMEHU, U UCTIONb3YIOT CKOPOCTb 3IKCTPaKUMK ONSA BbIMUCIIEHUS BIUAHUSA MPU
bonee ANUTENBHOM UM MHOTOKPaATHOM BO34EWNCTBUMN.

Ecnn ananua He NpoBoAsT cpa3ly, AESKAHTUPYIOT SKCTPAKT BO PTAKOH U XPaHAT, 3aKpbiB NPOOKON C NPOKIagKoW,
nokpoitTon [MTP3. [NpocTpaHcTBO, 3aHATOE PaABHOBECHLIM NAPOM, BO (PNAKOHE C KOHTPOIIbHbIM PACTBOPOM UMW 3KCTPAaK-
TOM AO0JIKHO BbITh MeHee 10 % obwero obbema. IKCTPaKT XpaHAT B xonoauneHon kamepe ao 4 cyt. Korga ans onpege-
neHns 30 n X UCNonb3yoT BOAHLIE 3KCTPaKTbl, COBM04anT MepPbl NPEAOCTOPOXHOCTH, TaK KakK B NPoUEcce XPaHEHUS
BoaHoro 3kctpakra [18] 30 moxeT npeBpatutbes B I unm 3XI, nnu B 06a 31MX Npoaykra.

B.5.3 MeToauka ncuepnbiBaroLwen 3KCTpakumMu npu NnOBbLILWLEHHOU TemMneparType

BasewwmBatoT 1 r obpasya ¢ norpewHocTbo 0,1 Mr v noMmeLwarT ero Bo nakoH 06bemMom 15 Mn ¢ camoynnoTHAL-
lwenca memobpaHon M 3akaTaHHOW KPbIWKOW. [lomewanT repMmeTnyHO 3akpbiTbid hrakoH B TepMowkady, HarpeTbin Ao
100 °C, n tepmocTtatupytoT B TedeHne 60 MnH. BeiHMMAalOT onakoH n3 tepmMmolukadga, 4oBoAAT 40 KOMHATHOU TeMnepary-
Dbl U 3HEPINYHO nepemewmnBatoT ao otbopa npobel. Beogar 100 mkn npobbl paBHOBECHOW NApOBON ha3bl B KOIOHKY
xpomaTtorpada (aHanna NOBTOPAT ABAXKAb!) U ONPEeAeNn AT BbICOThI U NMMOWAaAN NMUKOB, COOTBETCTBYOWMX 0. Paccuum-
TbIBAOT cpegHee 3HaveHue ans aByx namepeHun.

Micnonb3ysa BeITSXKHOM WKad, yaansaoT KPbILWKY ¢ dofiakoHa n npoaysatoT ero B tedeHne 30 ¢ cyxmum a3zotom. cnonb-
3ysl HOBYIO MEMDpaHy, CHOBA 3aKaTbIBAKOT KPbILLKY Y MOBTOPAOT HAarpeBaHue n BBo4 Npodbl 40 nonHoro naenedveHmns J0.
[TonHOEe n3BneveHne QOCTUraeTcHd, korga akcrtparnpyemoe konmyecteo D0 coctaBnser meHee 10 % nonydYeHHOro npw
nepBon 3kcTpakuymn. C ncnonb3oBaHUEM KanubpoBO4YHOIo rpaduka paccHuTbiBatoT konnyecteo 30 B obpa3sue, CyMMU-
pys konnyectea 30, Nony4vYeHHble AN CpegHuX 3Ha4YeHUN N3MepeHun nnowagen nnnm BbICOT NMUKOB MPU KaXxXgaom n3
HECKOIbKMX HarpeBaHun obpasua.

[TpumevyaHuna

1 Beibop pexunma Bpems/Temnepartypa, onmcaHHoro B B.5.3, OTHOCUTENBHO NPOMN3BONEH. bonee NpurogHon 3Kc-
NePUMEHTANbHON METOAUKOWN SIBNSIETCH U3MEHEHUe BPEMeEHU AN OOCTUXEHUS PaBHOBECUS napuuanbHOro AaBreHus
290 ¢ naposon dazon. byabte oCcTOPOXKHLI. [1py BBEeaeHUn npobbl nrma He AoMmKHa conpukacaTbCsl ¢ HANOMHUTENEM
KONOHKW. OnNbIT Nokasan, 4YTo aHanua ropsvnx obpasuoB cpasy nocrne Toro, Kak oHW BbinuM yaaneHbl N3 Tepmolukada,
4yacTo NpuBoanT K owmnbke bonee 20 % n3-3a noTepun martepuana B WWNpULE, Tak Kak Npu yaganeHmn wnpuua na dnakoHa
OaBreHne B WNpuue ypaBHOBELWIMBAETCH ¢ aTMocdepHbiM gaBneHnem. Hekotopbele matepuansl pecopbupytotr 30 BO
BPEMSA YypPaBHOBELMBAHUA NX TEMMNEPAaTypbl C KOMHATHOW. CyLWECTBYIOT TAKXXe HEKOTOPbLIE MaTepuarbl, KOTOPbIE NOJTHO-
cTbto pecopbupytoT 30 npu oxnaxageHun. [lpu npoBegeHUN aHann3a Taknx MaTepuanoB MOXET OKa3aTbCs Heobxoau-
MbIM BBOAUTb UCCeayemMble 0bpasubl M KOHTPOSbHbIE PACTBOPLI B KOMOHKY XpomaTtorpada, noka OHW eLle ropsyme nnu
Tennble, a 3aTem npokadartb Wwnpuy, 6e3 ganbHEenLWero OXnaxaeHus.

2 Pabovas rpynna 11 NCO/TK 194 nayyana aBTomMaTtu3npoBaHHbIE METOAMKM aHanmM3a paBHOBECHOW NapOBOW
dasbl C TOUKM 3pEHNs NX BKIIOYEHUA B Byaylune nagaHus HacTosILero craHgapra.
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B.5.4 UcuepnbiBarowana 3KCTPAKLUA 3TUMTOBLIM CMIUPTOM C NOocrneayowmMmMm aHarmmM3oM 3TaHOJIbHbIX 3KCTPaK-
TOB MeTOOAOM PAaBHOBECHOU NapoBou a3sbl

1 — xugkocte, 2 — 0Q-0bpasHoe Konbuo;
3 — 3axum, 4 — paBHOBeCHAas napoBas aaa,
5 — caMmoynnoTHAKLWAACA MemMbpaHa

PucyHok B.2 — CneunanbHbiv doriakoH ans
NpoBeAEeHNA aHann3a MeTooM PaBHOBEC-
HOW NapoBoOn Pa3sbl

B.5.4.1 KOHTpONbHbIE PACTBOPbLI ANA NOCTPOEHUs KannbpoBo4vHOro rpaduka

[[OTOBAIT KOHTPOIbHbIE pacTBOPLI, pasdbaensasa 30 B 3TUNOBOM CNUPTE TakMM 00pa3om, YTobbl NONyYnTb PacTBOPbL!
¢ KoHueHTpaunen 30 0,4; 0,8; 1,2; 1,6 n 2 mkr/mn. [ OTOBAT KOHTPONbHLIN pacTtBop [10 B 3STUNOBOM CrNPTE KOHUEHTPaUW-
en 0,5 mkr/mn B cootBeTcTBUM ¢ BA3. Oxna)kgatoT 3Tn pacTBOPbI M COOTBETCTBYIOLLEE YNCNO cneynarnbHbiX hnakoHOB A5
aHann3a MeTogoM paBHOBECHOW NapoBoun dasbl (PUCyHOK B.2) B baHe, 3an0NHEHHOW CMECBIO CyXOro neaa ¢ n3onpona-
HONOM, NN aHanorn4YHbIM 06pa3om. NepeHocaT COOTBETCTBYOWME annKBOTbI KAXA0ro KOHTPOIbHOro pacteopa 30 u 1e
Xe camble 06bemMbl KOHTpOnbHOro pacreopa O Bo hnakoHbl AN NpoBeAeHNA aHanu3a MeTogomMm PaBHOBECHOW NMapo-
BON dhasbl. TepmocTatnpytoT coriakoHsl npu temnepartype 70 °C B TeveHne 30 muH n BBogaT o1 100 mkn 4o 1 mn annkeoT
DABHOBECHOW NapoBOW hasbl M3 Kaxaoro onakoHa B KOMOHKY ra3oBoro xpomartorpada (aHanus npoBoasaT aBaxabl).
UTobbl NONy4nTb KannbpoBOYHbIN rpaduk, N3mMepsatoT BbicoThl nnu nnowagu nukoe 30 n 1O n cTpoAT 3aBUCUMOCTb
OTHOLLUEHUS BbICOT UNW NNowaaen NMKoB OT KOHUeHTpauun 30.

B.5.4.2 Metognka aHanunia

BagewwuBatwT 5 (unm 0,5) r nccneayemoro obpasua, paspe3aHHoro Ha HeEBONbLWME KYyCOYKU (ANMHOW 5 MM Ans
TpyboK, nnowaaeto 10 MM? 4N NNacTuH), ¢ norpewHocTso 4o 0,1 Mr n nomewatoT Bo donakoH o6bemom 100 (nnm 10) mn
0119 NPOBeAEHNS aHanms3a MeToaoM paBHOBECHOM naposon dasbl. JobaensawT Bo oniakoH 50 (Mnn 5) mn KOHTPOJIbHOIO
pacteopa 10 (0,25 mkr/mn). 3akpbiBaOT Pr1akoH, 3aKaTbiBAKOT KPbIWKY U TEPMOCTATUPYIOT rEPMETUYHO 3aKPbITbIX hra-
KOH npu Temnepartype 70 °C B Te4veHue 3 4 ¢ nerknm BerTpsaxmeaHnem. Beoagat ot 100 mkn 4o 1 mn paBHOBECHOW NapoBOy
dpa3bl B KOJTOHKY ra3oBoro xpomarorpadpa n onpegensatot oTHoweHnsa napameTtpoB nukoe J0/10 (onpegeneHne NoBTO-
PAOT ABaxAdbl). cnonb3ysa KannbpoBOYHbIM rpaduK, BbIYUCNAIOT cpeaHee coaepxanne 30 ansa aByx napansenbHblX
obpa3vuos.

B.5.5 UcuyepnbiBawoLan 3KCTPaKLMA ¢ UCNMONb30OBaHNEM PacTBOPUTENS

BasewwmBaoT okono 1r obpasua v3genus u NoOMeLWanT B MEPHYIO CTEKIMSHHYIO NOCYAY C KPbILLWKOW TAKOW BMECTU-
MOCTH, YTODbI 0O6beM paBHOBECHOM NapoBon hasbl ObiT MUHMManNeH. C NOMOLWbLIO NUNETKN A006aBNAT B MEPHYIO KONOY
10 MmN BbIOPAHHOIO pacTBOPUTENSA. 3aKpbIBAOT KOMBY U OCTABNSAIOT NPU KOMHATHOW TeMnepaType Ha 24 u.

[TpunmedaHmne— 3T 3HAYEHNE TEMNEPATYPbl U BPEMEHN UCMONBb30OBANUCh NPU CPABHUTENBHOM U3YYEHUMN.
MoXXHO ncnonb3oBaTh gpyrme 3Ha4YeHus BPEMEHN U TeEMNEpAaTyp, ecnm Bbibop 0DOCHOBAH.

BBoaAT annkeoTbl OT 1 40 5 MK B KONOHKY XpomaTorpadga (aHanma noBTopsitoT ABa)Kdbl). BblMMCNAIOT cogepKaHne
20 B obpasuax, ncnonbayst KanMdbpoBOYHbIN rpadhuKk, N paccHNTbIBAOT cpeaHee 3Ha4veHne ans AByX aHanm3os.

B.5.6 Uc4yepnbiBarwwana 3KCTPaKLUAa 3TUNOBLIM CNUPTOM C NOCneayrwLwmum nony4eHmem opomMruagpuHoOBOro
NMPoOU3BOOHOIO 1 rasoxpomartorpadmniyeckum onpegeneHuem ¢ ucnonb3osaHuem ECD

B.5.6.1 KOHTpOnbHbIE pacTtBOpbl AN NOCTPOEHUSA KannbpoBOYHOro rpadumka

[[OTOBAT KOHTPOINbHbIE PacTBOPLI, pacTBopss 30 B 3TUNOBOM CnUpTe, YTODbLI NONyYnTb PacTBOPLI, coaepxauwme
20 B KOHUeHTpaunsax 0,4; 0,8; 1,2; 1,6 u 2 mkr/mn. [ OTOBAT KOHTPONbHLIN pacTBOp, cogepxawmm 10 B 3TUNOBOM CninpTe
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C KoHueHTpaumnen 0,5 mkr/mn, B cooTBETCTBUU C BA3. [ OTOBAT KOHTPONbHbIE CMECH, CMELLMBAsA PaBHble OObEMbI KaXX0rO
KOHTpOInbHOro pacrteopa 30 u KOHTponbHOro pacrtsopa [10.
MepeHocaT 1 MN Kaxaol cMecu BO hbrakoH C 3aBMHuUMBAOLLENcs Kpbiwkon V. [NobaensioT 2 kannu (= 0,015 1)

BPOMUCTOBOAOPOAHON KUCIOThI K CMECKU vyepe3 MmeMbpaHy ¢ NOMOLLLI0 MHBEKUMOHHOW urnbl. OCcTaBnsaoT HnakoH npw
KOMHATHOW TemnepaTtype Ha 1 4. HarpeBatoT cprnakoH B TeveHne 1 4 npu temnepartype 50 °C Ha BogaHon BaHe € NMerkum
nepeMeLllMBaHnMeEM, 3atemM oxnaxgarwT 40 KOMHaATHOW TemMnepartypbl.

HobaenatoTt 0,02 r bukapboHata HATpUA BO (PNAKOH N NEPEMELLMBAIOT NYTEM BCTPAXUBAHUA B BEPTUKANBHOM
HanpasneHnn B TedveHne 30 muH. OctaBndaT gpnakoH ctosaATb HA 10 MuH. BeTpsaxmBaloT onakoH B rOPU3OHTANbHOM
HanpasneHnn B tedeHne 30 muH. OctaenaoT pnakoH ctoAaTb Ha 10 MUH, a 3aTemM LEeHTPUAYIMPYIOT C YacTOTOWU BPpaLLEHUS
3000 06/MuH B TeyeHne 5 muH. PunbTpyoT CMech vepes dnnbTp «Munnunop»2).

UTobbI NONYyYnNThL 3HAYEHNA OTHOLWWEHMIX BbICOTbI NUKa 3TunenHbpomrngpuHa (3bl) n nponunenbpomrngpura (Ibl),
BBOAAT 1 MK anMKBOTbI K&XXQ0ro punbrparta B KOJTOHKY ra3oBoro xpomartorpada (onpegeneHne rnoBTopsitoT ABaXAbl).
CTpoaT KanmbpoBOYHbIN FPaPUK — 3aBUCUMOCTb OTHOWEHUA BbICOT NnkoB IbI/TIBIT oT konnyecTtBa 30 B MUKpOrpam-
Max.

B.5.6.2 MeTtoanka aHanuia

Micnonb3yloT gaHHyo MeTogunKy ¢ KOHTPOSIbHbIMK pacTBOpamMu, NPUroToBMEHHbLIMU B COOTBETCTBUM € B.5.6.1.

OxnaxaaT KoHTponbHbIN pacTteop 10 (0,25 mkr/mn) n hnakoH ¢ 3aBUHYMBAIOLLENCS KPbILWKOW B BaHe CO CMEeChIo
CyXoUu Nnea/mna3onponunoBbI CNUPT UKW aHanornyHblM obpasom. [epenocaTt 1 mn KOHTponbHoro pacreopa O Bo dna-
ko).

BasewwusatoT o1 10 go 30 mr nccnegyemoro obpasua ¢ norpewHocToio 4o 0,1 Mr n nomewaroT ero B0 orakoH.

Ho6asnsoT ase kannm (0,015 r) 6poMMCTOBOAOPOAHON KUCIOThI BO (PrIakoH Yepe3 membpaHy ¢ NOMOLBbI NMHBEK-
LMOHHOW urnbl. OcTaBnsaoT PnakoH NPU KOMHATHOW TeMnepaType Ha 1 4, a 3aTeM HarpeBarT ero Ha BoAsiIHOW baHe npw
Temnepartype 50 °C B TedeHune 8 4 ¢ Nerkum nepemMeLlutmBaHnemM U gononHUTENbLHO elle B TeYeHue 16 4 npu temneparype
50 °C B Tepmowikady, a 3atemMm oxnaxgarT 40 KOMHATHON TeMnepartypbi.

Nob6asnstoTt 0,02 r bukapboHaTa HaATpma BO hrakoH M BCTPAXMBAKOT hNakoH B BEPTUKANbHOM HanNpaBreHUN B
TeyeHne 30 mumH. OcTtaBnsaoT dnakoH HA 10 mmH. CHoBa BCTpsAxXuBaloT hNakoH B ropu3oHTalbHOM HanpaslieHUU B
TedeHne 30 muH. OctaBnsoT onakoH HA 10 MuH, a 3aTtem UeHTpUdyrMpytoT npu vactote BpaweHus 3000 ob/mMuH B
TeyeHve 5 MUH. PUNbTPYIOT CMECh Yepes ManeHbkun punbtp «Munnunop»?.

YTobbl NONyYnTb 3HA4YEHUA OTHOLWEHUSA BbICOThI NUKa Dbl k BbicoTe nuka bl, BBOAAT 1 MKN anukBOThl KaXa0ro
dmnbTpaTa B KONOHKY ra3zoBoro xpomarorpada (onpegeneHne noBTopsiioT ABaXAb!).

BbluncnsaioT cpegHee 3HadYeHne napannenbHblX onpeaeneHuin n onpeaensitot cogepxanme 90 B obpa3sue, Uc-
NoNb3ysa KannbpoBOYHLIN rpaduk.

B.5.7 WcyepnbiBawowan 3KCTPaKLUMA 3TUNEHXNOPrugpmvHa ¢ UCNoJSib30BaHUEM BOAb

BagewwuBatoT o1 1 go 50 r hparmeHTa obpasua (Mnu uensi obpaseu) n NOMELLAT B CTEKIMSAHHYIO NOCYAy TaKou
BMECTUMOCTHU, 4YTOBbI 06BbEM PaBHOBECHOW NApPOBOW ha3sbl ObINT MUHUMAaNEH. BBOAAT BOAY, UCXoas N3 COOTHOLLEHUS OT
1:2 n 1:10 (oTHOWEHNE Macchl 0bpasya B rpaMmmax K 06 bemy Bogbl B MUNNUNUTPAaxX) B KOHTEWHEDP U 3akpbiBaoT. OcTaBns-
10T Ha 24 4 Npy KOMHaATHOW TemnepaType. JHEPrMyHO NnepemMeLlinBaloT KOHTEMHEP C COA4EPXUMbIM B MEeXaHN4eCKou
mMewanke npubnuantenbHo 10 MUH.

Beoaat o1 1 4o 5 Mk npobbl B KONOHKY ra3oBoro xpomartorpada. PaccumnTteiBaloT KOHUEeHTpauyuto X1 B obpasue no
OTHOCUTENBHOW NMOLWAAN NUKa UMK BbICOTE NKUKA, UCNOMb3ys NpeaBapuTenbHO NOCTPOEHHbIN KanNnnbpoOBOYHbIN rpaduK.

B.6 Nazopana xpomaTtorpadus

B.6.1 Oowme nonoxeHus

Boibupatot Hanbonee npurogHbin MeToq 13 npmeeaeHHbix B B.5.2 — B.5.7. Vcnonb3yoT nogxogsuwyo aHanmnTtm-
YECKY0 METOAUKY U3 TEX, YTO NpeacTaBnerbl B Tabnuue B.2.

[TpunmevaHune—MoxeT noTpeboBaTbCs ONTUMU3ALUUA YCITOBUI.

B.6.2 9kcTpakuma, mogenupyrowas ycrnoBus NnpuMeHeHns nagenuna

Ona onpepenennsa 30 ncnonb3yloT YCNOBUA rasoxpomarorpaguyeckoro onpegenerHns | ¢ temnepatypon Tepmo-
crara konoHok ot 60 °C go 75 °C; ansa onpegenenusa IXI ucnonbayiot ycnoeusa | (cm. Tabnuuy B.2) ¢ temnepartypon
TepmocTarta konoHok ot 150 °C go 170 °C unu ycnosus |l. BBOAAT annkeBoTbl BOAHOIO 3KcTpakra ot 1 4o 5 mkrn.

B.6.3 MeToauka ncuepnbiBarowen 3KCTpakumMu npu NOBbLILWLEHHOU TemMneparTtype

Micnonb3yloT ycrnoBus razoxpomarorpaguyeckoro onpegenenHuvs | ¢ temnepartypon tepmocrtarta okono 125 °C.

BBoOAT annKBOTLI paBHOBECHOW napoBon dpasbl 100 mkrn.

B.6.4 UcuepnbiBarowana 3KCTPaKUMA 3TUNOBbLIM CMUPTOM C nocneayrwowmMm aHarnm3oMm MeTogom paBHOBEC-
HOU NApOBOU ha3bl ITAHONBLHOIO 3KCTPAKTA

MicnonbaytoTt yenoeus V.

B.6.5 UcuepnbiBaowan 3KCTpakumMa 3STUNOBbLIM CMUPTOM C NocneayrowmMm NPpUroToBrneHuem bpomrnapuHo-
BOro nNpon3BoaHOro U onpeaeneHmem MmetTogom razosou xpomartorpadhum ¢ gerekropom ECD

McnonbaytoT ycnosus V.

1) Ucnonb3oeanne emkocten ¢ U- nnm V-o6pa3Hon opmoN AHA MHOTAA BbI3bIBAET HEMOMHYI0 HEWTPanv3aumio,

YTO NMPUBOAUT K NMNOXUM XpoOMaTorpamMmmanm.
2) «Munnunop» — Toprosasa mapka npoaykra. JanHas nadopmauma npyseaeHa Tonbko Anst yaobcTea nonb3osa-

Ternen HaAcTOoSsILLEero ctaHgapTa, OHa He SIBNSIETCH XapaKTepUCTUKON KavecTBa mnagenun co ctoponbl NCO. MoxHo ncnonb-
30BaTb aHanornyHble U3genus, ecriv NnokKasaHo, YTo pe3ynbTarbl OT 3TOr0 HE N3MEHSIOTCA.
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Tabnunua B.2—

PeKoMeHayeMble yCnoBus razoxpomatorpadmnyeckoro onpeaeneHus

KonoHka [[a3-HOCUTENbL Temnepartypa, °C
Ycnosua | Pasmep: - | CKODOC Obbem
A (Tn) px iﬂ:_ hf{i;eoil:{a”n dasa | amm$:goaBaHme nKOTDOKaT,b TiE;T;:JET MHXXeKTOop HeTtekTop npobbl, MKN PacTeopuTent
MeTp (MM) M1/ MWUH
| 2 X 2 CTtekno 3 % KapboBakca A30T nnu 20— 40 |60— 75 (20) | 200 — 210 | 220 — 250 | 1,0—5,0 Boaa
20 M Ha renmu 150 — 170
Xpomocopbe 1011 (AXIN)
(80 — 100 mew)
| 2 X 2 CTtekno 5 % Wrenana A30T nnu 20 — 40 140 — 160 | 200 — 250 | 240 — 280 | 1,0—5,0 Boaa
C0O-990 Ha rennn
Xpomocopbe T
(40 — 60 mew)
1| 3 X 3,2 Hepxa- 20 % TpuymnaHo- A30T nnu 20 60 100 200 1000 PaBHoBecHas
BetoLwas 3TOKCUNPONnaHa renun napoBas
cTarb Ha Xpomocopbe dasa (Hag
WAW DMCS? BOJHbIM
(100 — 120 meww) OKCTPaKTOM)
Y 2 X3 Ctekno 25 % dnekcona A30T 40 50 120 120 100 — 1000 | PaBHoBecHas
8N8 Ha Xpomocopbe napoBas
WAW?) cdasza (Hap,
(80—100 mew) 3TaHOIMbHbIM
OKCTPaKTOM)
V 2 X 2 CTekno Xpomocop6 1021 A30T nnu 20 — 40 60 — 170 200 — 210 | 220 — 250 1,0 — 5,0 [TponaHoH
(80 — 120 meLw) rennn nnn Mo
\Y 2 X3 Crekno 10 % Kapboeakca A30T 60 120 250 250 1,0 TaHon
20 M Ha Xpomocopbe
WAW?
(80 — 100 meww)?)

1) 310 TOoproebie mapku. Vindhopmauma npuBeaeHa ans yaobcTea nonb3oBaTens HaCTOAWEro CTaHaapTa v He ABMSETCH NOATBEPKAEHNEM KauyeCcTBa AaHHbIX
npoaykToB ¢O cTopoHbl MCO. MoryT BbiTb MCNONBb30BaHbI 3KBUBAIEHTHLIE 3aMEHUTENN, eCln 0O0CHOBAHO, YTO OHM NPUBOAAT K aHANOIMMYHbIM pe3ynbTaTam.
2} Mepen ncnonb3oBaHeM HEOBXOAMMO NPOBECTU KOHAMLMOHUPOBaHWE KONOHKM npu Temnepatype 190 °C B TeyeHue 7 CyT.

L-€660L OO d 1001
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FOCT P UCO 10993-7—2009

MpunoxeHue C
(cnpaBo4HOE)

dakTopbl, BNUAKOLWME Ha coAepXaHne oCcTaTOUYHbIX BellecTB B M3aenuu

C.1 NapameTpbl npouecca cTepunulaumnm

[TapameTtpbl onpegenensl B MCO 11135 unmn EH 550. OaHako, kacasicb onpegeneHnst cogepXaHnst 0OCTaToOuUHbIX
BEWECTB B nagenusx, obpabortaHHbix 30, HEOBX0ANMO BbISICHUTL, KAKME MMEHHO NapamMeTpbl BIIUAKT HA YPOBEHb CO-
oepXxaHns octaTtovHbIX BewecTB. [loHMMaHmne KMHeTKn murpaumm 30 NO3BONMSAET OXapakTepmn3oBaTtb Lenoe CEMENCTBO
OAHOTUMHBLIX U3OENUN, aHanU3anpya «Hamxygwun» obpaseud. BolgeneHne cemencrtea OAHOTUMNHBLIX U3ZENUN, TO €CTb
N3gennn, CXo4HbIX Mo pasmMepy n NPUMEHEHUIO, COCTaBy mMartepuana, ynakoBke, coaepxaHuio BoAbl, NogBepraBLLINXCH
BO3AeNCTBUIO D0 1N OKPYXKAKWMX YCITOBUN, MOXET UCKNOYNTE HEODX0ANMOCTb NPOBEAEHUA aHANMN3a U3aennun Kaxaoro
Buga. Hmxe npuBegeHbl napameTpbl, KOTOPbIE BNUAIOT HA COAEPXAHNE OCTATOYHbLIX BELWECTB U MOryT notpeboBaTb
NPOBEAEHUS aHann3a OgHOro nnu bonee «Hanmxyawmnx» npeacTtaBUTENbHbIX 06pa3UOB.

C.1.1 CoctaB matepuana

MaTtepuanbl MOryT pasnuyaTtbeCsi B 3HAYUTENBbHOW CTENEHU MO CBOEN CNOCOBHOCTM abcopbupoBaTh, yaepKXUBaTb U
necopbupoBatb 20. Korga Bo3amoxXHO npeBpaweHne 30 B IXI, nossBNsAeTcA BEPOATHOCTb, YTO COCTAB OCTATOYHbIX
BeuwecTB byageT BeCbMa pasnuyeH ans AByX CXOAHbIX U3Aenuin, N3roTOBMNEHHbLIX U3 PasnnyHbIX maTtepuanos. Hanpumep,
Martepuarnbl, cogepxawme NCTOYHUK CBODOAHLIX XNOpUA-UOHOB, AaT BonbWwoW pasbdpoc B KOHUEHTpaUun obpasyiolle-
rocst IOXI .

AHaNorm4Ho, 4YTobbLI YOEaANTLCA B JOCTOBEPHOCTU PE3YNbTATOB aHann3a uenoro n3genus, B CocTaB KOTOPOro BXO-
OAT ABa pas3nuyHbiX mMaTtepuana, MoxeT notpeboBaTbCs NpoBeaeHne aHanum3a npeacraBuTernbHbIX 06pa3uoB 0bounx
maTtepunanos. CoctaB U pasMmepbl uccriegyemoro obpasua urpatot ocobeHHO BaXHyH ponb, KOrga paccmaTpuBaeTCs
MOAENb, OTpaXarwas ycrnosus NnpUMEHEHNa n3genun B MeguUunHCKOWN NnpakTuke.

C.1.2 YnakoBka

YNakoBOYHbIE MaTeEpuarnbl CUIBbHO OTNMYAKTCSH NO CBOEW CNOCODBHOCTU NPONyCcKaTbh U yaepxmBaTb Kak 30, Tak u
Opyrme BO3MOXHble OCTaTOYHbIE BELWECTBA, YTO MOXET, B CBOIO OYepedb, BIUATbL Ha OcTaTovHoe cogepkaHmne IXI.
[HononHnTenbHble UCTOYHUKK Pa3dbpoca — NMNOTHOCTb YNAKOBKU M MITOTHOCTL 3arpy3kn rpy30BbIX KOHTEUHEPOB.

C.1.3 Uukn ctepunuzaunm 30

Ycnosus npouecca 0bpaboTku nagenuns 30 BNUAIOT HA COAEPXXaHUe OCTaTOYHbIX BELLECTB. JTU YCITOBUS BKINOYa-
10T B cebs KOHUEHTpaUuMio rasa, Bpemst 0bpaboTtkn, Temnepatypy, Bug o6paboTkm (TO eCTb NCNONb3yHT YncTbin 30 nnn
cMech, cogepxalwyto 20), BNaXXHOCTb (BKIHOYAas Ka4eCcTBO UCTOYHMKA BOAbI), BO34YLWHYIO NPOAYBKY, NMOTHOCTb CaMuX
N3genun U NNOTHOCTb MX 3arpy3ku NMpu CTEpUNM3auumn, a TakkKe pacrnonoXeHue naptum n3genvun B ctepunuaaTtope.

C.1.4 Herazauusn

OctaTtoudHoe cogepxanne 30 B n3genusix Takke 3aBUCUT OT TEMNEpPATYpPbI geraszaunm, NOTHOCTU N PacnonoXxe-
HUA NMapTum v3genun npuv gerasauunm, BO34yLWHONO rnotoka, niowaan noBepxHOCTU U3Oennn, KOTOPbIE NOAgBEPratTCs
gerasauvn, n BpemMmeHu gerasauvun. Hdna psaga martepuanoB M3BECTHO, YTO NPU YBENMUYEHUN TEMMNEPATYPLI HA KaXgble
10 °C CKOpPOCTb Aerasaumm MOXeT YyBENMUYMTLCH NOYUTKU BABOE (BPEMS Aerasauum yMEHbLAETCs HANoOBUHY).

[TpumevyaHuna

1 BnaxHocTtb, TeMmneparypa n Bo3ayLWHbIA NOTOK MOryT NOBMUATL Ha 0bpasoBaHne IXI, 3aBUCsILLLIEE OT COAEPXKa-
HUA 90 B n3genuu nocne yaaneHusa ua crepunusaropa.

2 AHANUTUKWU OOIMKHbI UMEeTb MHDOPMALUNIO O CEe30HHbIX KonebaHnsXx B CKOPOCTWM Aerasaumm, o nabopaTopHbIX
YCNOBUSIX XpaHeHus 0bpa3suoB, KOTOpble OTNMYAaKTCA OT YCNOBUMW XpaHeHusa Ha cknapge. [Npu onpeaeneHHbiXx 0b6CcTos-
TENbCTBAX, KOTOPbIE Ny4lle BCEro MOryT ObiTh OnpeaeneHsl OnbITHbIM MYTEM, MOXET OKa3aTbCsA HEODX0AMMbIM A0 Ha4a-
na aHanusa gepxatb 0bpasubl Npu temnepartype, 6nMmM3kon K HAaMMEHbLLEN TEMNEPATypPE, NPU KOTOPON N3OENNSA XPaHU-
Nnncb BO BPEMS aerasauuu.

C.1.5 OT60p obpa3ua

[1pn oueHKe pe3ynbTaToB aHanu3a B Crieayowmx crydvasax cobnogatoT 0OCTOPOXKHOCTD:

- Korga obpasubl U3genuin nocTosiIHHO OTOMpalT ANl aHanni3a n3 CTEPUNU3YEMON NAapTUN BCKOPE NOCIE OKOHYa-
HUA npouecca crTepunnsaunu,

- Korga obpasubl U3genun Un SKCTPaKToOB U3 HUX NEPEHOCAT HA MECTO aHanmaa, PacnonoXeHHOoe yaaneHHO OT
MecTa cTepunmnsauum.

B Takmx cny4asax BO3HMKAET BO3MOXHOCTb MOSIBIEHMA OWMDOK, CBA3AHHbLIX C PACNpPOCTPaHEHMEM PE3YNbTaTOB
onpeaeneHnst KONM4ecTBa OCTaTOYHbIX BewecTB B 06pa3uax Ha BCO naptuto. CneayeTt 3KCnepumMmeHTanbHO YCTAaHOBUTD
CBA3b MeXxay 3TUMWM YCIOBUSMM.

C.2 KoOHTpONnb nepeMeHHbIX BeNTU1UH

[1pn HanNMuYMM QOCTaTOYHbIX 3KCMEPUMEHTarbHbIX AaHHbIX N0 ANdDdY3IMOHHON KMHETUKE OCTATOYHbIX BELWECTB (TO
€CTb N0 CKOPOCTU yneTyumBaHua razoobpasHoro 30 mn3 ynakoBku Ans psiaa KOHKPETHLIX U3aenun) nagenus mMoryT ObiTb
CrpynnupoBaHbl Ansl OUEeHKM UX Ka4yecTBa Ha OCHOBaHMM CXOACTBA MaTepuarnosB, NpoUeccoB NMPOM3BOACTBA U NMPUMEHE-
HUA. YTODbI Takas cuctema knaccuukaumm doina 4enCTBEHHA, HEOBXOOANMO KOHTPONMUPOBATh NEPEMEHHbLIE YCITOBUA,
PaccMOTpPEHHbIE Bbie. HeaocTaTouHOCTh KOHTPOMA MOXET NMPUBECTU K TOMY, YTO AaHHbIE aHann3a ypoBHEN OCTAaTOYHbIX
BELWECTB OKXKYTCHA NMPUMEHUMBbI NULWLb K aHanmanpyemoiMm obpasuam.
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MpunoxeHue D
(cnpaBo4HOE)

YcnoBus 3KCTpaKkuumM ans onpegeneHnsa ocrtatovHoro coaepxxaHua 30

YcnoBust 3KCTpakumn ans onpegeneHusa octatodHoro cogepxanma 90 nanoxeHol B 4.4. PekomeHOyeMble YCIo-
BUS1 SKCTPakuum, KOTopble MOrytT obnerdntb naboparopHble onepauuun, npeacrasneHsl B tabnuue D.1. Onpeaenenuns
NOHATUN UCYEPNbIBAOWEN 3KCTPAKUMMN U SKCTPaKUUnM, Moaenupyowen ycnoBusa nNpuMeHeHns, npueeaeHsl B 4.4.06.

OCHOBHbIM MPUHUMNOM Mpu BbIBOpe nogxoasero metoga skcTpakumm ans onpegenexHmnst 30 saABnsieTcs oUeHKa
103bl, BO3AENCTBYIOWEN HA NauneHTa, Ans Toro, YTobbl NokasaTb COOTBETCTBUE 3TOW A03bl TPEDOBAHMAM HACTOSLLErO
cTaHgapTa, NpUMeEHssa 1aMm, rae MOXHO, MeTodbl, Mogenupylowme npuMmeHeHne nagenuva. Vagenus, oTHOCALWMECH K
KaTeropun AnNUTENbHONO KOHTAKTa, AOMKHbI YAOBMNETBOPATL TPEOOBAHUAM K N3OENUAM KPATKOBPEMEHHOIO KOHTAKTA, a
N3agenus, OTHOCSLLMECH K KaTEropum NnOCTOSIHHOIO KOHTAaKTa, AOMKHbl YAOBNETBOPATh TPEOOBAHUAM K U3OENUAM OI1N-
TENBHOIMO N KPATKOBPEMEHHOIO KOHTAKTa, HE3AaBUCUMO OT TOro, KaKon cnocob 3KCTpakuum ncnone3yoTt. Ecnv nokasaHo,
YTO COAepXaHue OCTaTOYHbIX BELLECTB YAOBMNETBOPSAET TPebOBaAHMAM AN U3OENUN, aHaNN3NpPyeMbIX METOAOM UCHEP-
NbIBAOLWEN IKCTPAKUMK, HET HEODBXOAMMOCTU NPOBOANTL AANbHENLLYIO OUEHKY U3genuin MeTogoM SKCTPaKUnm, Moaenm-
pyloLwen ycrnoBusi NPUMeEHEHUA,

Tabnwnuya D.1—Tllpegnaraemble ycrnoBusi 3KCTPaKLNK

[1IpOOOMKUTENBHOCTE KOHTAKTA ¢ usgenuem (cm. 4.3)

[TOCTOSAAHHBIN KOHTAKT HnuTenbHbIN KOHTAKT KpaTKOBpeMEHHbIN KOHTAaKT
(bonee 30 cyT) (o1 24 v go 30 cyT) (MeHee 24 u)
VlcuepnbiBaloLWasa 3KCTPaKUuUs DKCTpakuus, mogenvpytowas DKCTpaKkuus, MmoaenupyoLwas

YCINOBUA NMPUMEHEHUS YCINOBUA NMPUMEHEHUSA
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[MpunoxeHue E
(cnpaBo4HOE)

INlornyeckoe o6ocHoBaHUe BBeAeHUsA NpeaenbHbIX 3HAYEHUIA

E.1 O6nactb npumeHeHusa (cm. pasgen 1)

HacTtosilee npunoXeHne coaepXMT NOosICHEHUA K BBEAEHWUIO npeaerbHbiX 3HA4YEeHUN OCTaTOYHOro CoAepXaHWuS
20 B n3genusax nocne crepunmaaumm B 3aBUCUMOCTU OT NPOAOITKUTENbHOCTU KOHTaKTa. Cioga Takke BKN4YeHO 060CHO-
BaHWe BBeAeHUS npegenbHbiX 3HadveHnn ansd 30 u IOXI. Ona I3 He Tpebyetcs BBOAUTH MAKCUMAalNbHO AOMYCTUMOE
npeaenbHoOe 3HaYeHne oCTatoyHOro cogepxxaHmsa B nagenusax. Ecnn ocratovHoe cogepxaHme 30 KOHTpONMpyeTcsa 4o
YCTAHOBIEHHbIX 34€eCb NpeaenbHbIX 3HAYEHUN, MANOBEPOATHO, YTO B U3AENUMN OCTaAHETCA BUONOrM4Yeckn 3Ha4vnmmoe
konundecTteo Il [22], [76], [101].

[na psga m3genun, KOTopble B Npouecce NpUMEeHEHUs He AOCTUTraloT 3TUX NpedenbHbiX 3HAYEHUN, MOXET ObITb
paspelweHa 6onbwas, 6e3ppegHaa ans nauneHTa, aosa. K takmm nagenmsam OTHOCATCS 3KCTpakopnoparnbHble yCTPOn-
CTBa AN OYNCTKU KPOBU, ANA KOTOPbLIX MakcnmarnbHas cytodHas gosa 90 He gormkHa npebiwartb 20 Mr, MakcmmarbHas
MecsadHasa aosa 90 He gomkHa npeBbiwatb 60 Mr, HO MakcUMarnbHas 403a HA NPOTSKEHUUN BCEN XUN3HU MOXET MNMPEBbI-
CUTb 2,5 I, OKCUIreHaTopbl KPOBW MU Cenapartopbl KPOBWU, OANA KOTOPbIX MakcumarbHas CcyTodHasa gos3a v MakcumarnbHas
MeCsiMHasA O03a He OO0MKHbI npeBbiwaTtbk 60 Mr, a makcmmanbHas go3a 30 Ha NPOTSHKEHUN BCEW XU3HW HE OO0JKHA
npeBbilWwaTb 2,5 r (cm. 4.3).

E.2 JonycTumble npeaenbHble 3Ha4YeHUs (cMm. 4.3)

E.2.1 OnpepeneHne npegenbHbIX 3HAYEHNUN OCTATOYHOro cogepxaHma 30
=.2.1.1 OcHOBbI MeToaa
'IpegenbHble 3HAYEHUST OCTaTOYHOro cogepXxanma 30 B MEANLMHCKNX N3aenuax Bbinm yCTaHOBNEHBbI C UCMONb30-
BaHWEM MEeTOo40B, NPealioXXeHHbIX AMEPUKaHCKOW accounaumen narotoButenen gapmaueBTnyeckon npogykumm [85].
OTU MEeToAbl NMPUMEHAINT ANA onpeaerieHns npeaerbHbIX 3Ha4YeHNN OCTaTOYHOIO COAEpPXXaHUA NETYYUX OpraHnYeCcKnX
npumecen B hapmaueBTUHECKUX MpenapaTtax nocTossHHOro npumeHeHnsa. Ocoboe BHUMAHME ObINO yaeneHO AAHHbLIM
No NapeHTepanbHbIM U OparibHbIM NMEKAPCTBEHHBIM hOpPMaM, TaK Kak 3T AaHHble Bonee BNMM3kn K BO3MOXHOMY BO3AEW-
cTBMto D0 Ha opraHnam nNpu NpUMeHEeHNN MeauUMHCKNX N3gennn, Yyem OaHHble Mo UHransaunoHHbelMm dopmam. Metoam-
Ka onpegeneHns octatovHbiX KonndecTtB 30 Obina moanduumpoBaHa Takmm obpasom, YTobbl ee MOXHO DObINIO NCNOIb-
30BaTh A9 OUEHKU AEWUCTBUS HA OPraHuam npu KPaTtkoBPEMEHHOM KOHTaKTe (MeHee 24 4) n npu AnuTenbHOM KOHTAaKTe
(o1 24 4 go 30 cyT) [19]. danHbin nogxon Tpedbyer, 4Tobbl Npu onpeaeneHnn npeaenbHbIX 3Ha4Y€HUN OLEHUBANUCh BCE
NoNny4YeHHble pe3ynbTaTtbl. ATOT Noagxon HasmpoBancs Ha KOHUENUUW, B COOTBETCTBUM C KOTOPOW ANsl onpeaeneHuns
npeaenbHbIX 3HAYEHMW OOIKHbI ObITb MONYYEHbl Cneayluwme gaHHble: anst onpeaeneHns npegenbHbiX 3HAYEHUN NPU
KPaTKOBPEMEHHOM KOHTaKTe — pe3ynbTaTtbl N3y4eHUs1 OCTPOUN TOKCUYHOCTU, OAns onpeaeneHus npeaernbHbIX 3HaYeHUN
Npwv ANUTENBHOM KOHTAKTE — pe3yrnbTaTbhl U3y4YEeHUs NO4OCTPON TOKCUYHOCTU N BITUSAHUA Ha PENPOAYKTUBHYIO (DYHKUWIO,
a anst uagenun nocToAHHOIO KOHTakTa — peaynbTaThl U3yHYeHUSA XPOHUYECKON TOKCUYHOCTU U JAHHbIX MO KaHUEPOreHHOo-
cTn. B cny4ae, korga pesynbTaTbl MO0 OCTPON TOKCUYHOCTU HE MO3BONANU MONYy4YUTb HEODXO0ANMMYIO MHGOPMaUUIO MO
BO3AEVNCTBUIO O03bl (KPOME CpeaHuX neTtarnbHbiX 403) Ana 060CHOBAHUA ODBLEKTUBHOCTU NpeaeribHbIX 3HAYEHUN OCTa-
TOYHbIX BELWECTB, NOJIYYEHHbIX HA OCHOBE JaHHbLIX MO OCTPOU TOKCUYHOCTU, UCMONb30Bann peayrnbTarbl N0 TOKCUYHOCTHN,
NONTyYeHHbIE NPU N3YyYEHNU NOSOCTPON TOKCUYHOCTU N BITUSAHUA HA PENPOAYKTUBHYIO (PYHKUMUIO.

[na onpegenennsa npeaenbHbIX 3HAYEHUW, BO3AENCTBYIOWNX HA OPraHu3m, UCMonb30BaHbl KOSMPOUUNEHTLI He-
30MacHOCTU, npeacTaBneHHble B Tabnuue E.1, KOTOpble MEHANMUCb B 3aBUCUMOCTU OT MPOAOIMKUTENBHOCTU BO3OAEWN-
cTBuA. [ns onpegenennsa nopora 6e30nacHOCTM pacCMaTPUBAaKOT TAKXKe SKCTPaNoONAUMIO AAHHbLIX, MOJTYYEHHbIX HA XU-
BOTHbIX, HA YEeNOBEKA, KAYECTBO NCCNEA0BaHUS, B pe3ynbTaTe KOTOPOoro Bbinn paccumnTaHbl nNpeaenbHble 3HA4YEeHUS, Npu-
MEHEHNE 3TUX NpeaernbHblX 3HAYEeHUN And NMUu ¢ HU3KOW Maccou Tena n MmoaenunpoBaHue NPUMEHEHUS HECKOIbKUX
n3genun Ha ogHoM uHameuayyme. OTaenbHO KaXablik N3 3TUX KO3 PUUNEHTOB HE 3a4aeTCs KakKnMn-nnbo onpeaernenx-
HbBIMWU MapamMeTpamMm.

[TpyumMmedaHune— 3TN KOIPPUUNEHTBI YCTAHOBIIEHbI 4MNA HACTOALWEro ctTaHgapTa BO BPEMSA €ro yTBepXxaeHus.
TexHndeckun komntet ACO/TK 194 npunsHaeT, 4TO KO BPEMEHU CrneayLwWwero nepecmMmoTtpa craHgapra npu nosyvYeHun
HOBbIX AAHHbIX 3TU KOS PUUNEHTLI MOTyT ObiTb N3MEHEHDI.

[lpegenbHoe 3HaveHue L ¢ UCnosnb3oBaHMEM KO3IPDONUMEHTOB BE30NaCHOCTU BbIMUCIIAOT N0 POpMyne

. D-BW
- SM

[

rae go3a D, (MKr/Kr)/cyT, MOXeT BbITb OQHOW U3 CNeayoLWLmnX:
HOEJT (NOEL) — He okasbiBaowasa BO3AeNCTBUS;
NOEN (LOEL) — okasbiBatowas MMHUManbHOE BO3AENCTBUE,;
HOAEJT (NOAEL) — npun koTopon He HabngaeTcs BPeAHOro BO34ENCTBUS;
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NOAEIJT (LOAEL) — npu koTopon HabnwgaeTcs MMHUManbHOE BPpeaHoOe BO3OENCTBUE;

NOsq (LDsg) — cpenHas netanbHas,;

nas, (LDLg) — muHMmaneHasa netansHas;

T, (TDLy) — MuHMManbHaa TOKCUYHas,

BW — macca Tena 4enoBeka, Kr;

SM — nopor 6e3onacHoOCTH, paBHbIN KO3MPOULUNEHTY BE30NACHOCTU, YMHOXEHHOMY HA MOANMDULNPYIOWNNA KO3M-
OULNEHT.

Tak kak 90 reHOTOKCUYEH U Bbi3bIBasl ONyXOJIM Y XXMBOTHbLIX B HECKONBbKNX UCCNeaoBaHUAX, PAOOM COrmMacuTenbHbIX
rpynn v KOOPAMHUPYIOLWNX OpraHu3auun BO BCEM MUPE paccMaTpuBaeTCA BOMPOC O KAHUEPOreHHOM OENCTBUN €ro Ha
yenoBeka. nsa ycrtaHoBneHUsA npegenbHbiX 3HAaYeHUN ocTaTouHOro cogepxanma 30 npu noCcToAHHOM BO3O4ENCTBUMN
NCMONb30Bann CTaTUCTUYECKYH KONMMYECTBEHHYIO OUEHKY OaHHbIX C TOYKM 3PEHUA pUCKa BO3HUKHOBEHMUS paka. [ak Kak
OUEHKa pUCKa BO3HUKHOBEHUA paka nop sosgenctenem 30 Obina BbIMONMHEHA MHOMMMW rpyrnnamMmu, AaHHble pacyeToB
MCMONb30BanM Ansl BblMUCIEHUA NPpeaenbHOro 3Ha4YeHNs OCTaTtouHOro coaepxanmst 30, KoTopoe npeacraBnseT coboun
arpaBuUpPOBaHHYIO CYTOYHYIO 403y 30 Ha NPOTAXEHNUN BCEN XU3HWN, CBA3AHHYIO C MPEBLILLEHNEM PUCKA BO3HUKHOBEHMWS
paka 1 Ha 10000 obcneayembix, Kak npegnoxeHo Accoumaymen n3rotoButenen papmaueBTUHecknx npenaparos, Ans
20 Kak neTyvyen opraHM4Yeckou rnpuMecn B cpapmaneBTUYECKUX npenapartax nocTosaHHOro ncnonb3oBaHns [86]. YpoBeHb
pucka 10~ aBnaeTcs cpeaHnM YPOBHEM CPEean PEKOMEHAYEMbIX UMW UCMONb3YeMbIX Pa3NUYHbIMKU KOOPANHUPYIOLLUMMN
opranmsaumamn. OH yunTbIBaeT PUCK NPU UCMONMb30OBaHNUWN CTEPUNBHLIX XWU3HEHHO BaXHbIX n3genun. B camom gene,
0bWwecTBO 0BLIMHO CHUTAET AONMYCTUMbBIM HEKOTOPOE YBENUYEHUE PUCKA, KOoraga pedb uageTt 06 magenusx, npumMmeHeHue
KOTOPbLIX MPUHOCUT NOMb3y ANA 340poBbs. be3 cTepunbHbIX N34eNMN CTAaHET HEBO3MOXHbLIM MCNOMb30OBaHWE npoueayp
n 060pyaoBaHUSA, cnacarLWwmxX XuU3Hb, 1 BO3PACTET PUCK, CBA3AHHbIM C BHYTPUDONBHUYHBIMW MHDEKLNSMMN.

Tabnwuua E.1—llepeveHb koahdbuymeHToB HE30NaCHOCTU, NCNONb3YEMbIX ANl onpegeneHns npegernbHbiX 3HaYe-
HUYM anga 30

[lpenensHOEe 3Ha4veHue Bun vccnenoBaHus No3a KoadpdpuumeHt
OCTATOUYHbIX KONUYECTB GesonacHocTn)
XPOHUYECKAA  TOKCUYHOCTb NOEL nnn NOAEL 10
(nevyeHne/Bo3gencremne > 12 mec) _
MOCTOAHHOR LOEL vnn LOAEL > 10
BO31ENCTBUE NOEL nnn NOAEL 100
KaHueporeHes
LOEL vnn LOAEL > 100
[logocTpas TOKCMYHOCTL (ne- NOEL nnn NOAEL 100
‘-IEHME/BOS,EI,EIT’ICTBME <b MEC) | OEL v L OAEL > 100
fnvTtensHoe Bo3aen- Tokcuueckoe BO34eliCTBUE Ha NOEL vrnv NOAEL 100
CTBUC DENPOOYKTUBHYIO (DYHKLMIO/XPO-
HUYECKasl TOKCUYHOCTb LOEL vnn LOAEL > 100
LD, XnBOTHbIE > 100
LDL, yenoeek S S
KpaTkoBpemeHHOoe OcTpast TOKCMHYHOCTb AN HKUBOTHEE =10 mnm =100
BO3ENCTBUE
TDL, venosek > 1 unv > 10
NN XNBOTHbIE

1) KoasdhduumeHT 6e3onacHoCTn, UCNONb3yeMbili B AeNCTBUTENBHOCTH, MOXeT BbiTb MOaUMULMPOBAH Ha OCHO-
B OUEHMBAaEMbIX OAaHHbIX U NpodeccnoHanbHON KOMMNETEHTHOCTU. B Kaxgom crnydae gonoNHUTENbHbIN MOOANMDULIN-
DYHOLWUA KO3 huuneHT moxeT BapbupoBaTtbcs 0T 1 go 10. JenctButenbHbin Nopor 6€30nacHOCTU SABMSETCH NPON3Be-
aeHnem Koadpduumenta be3onacHocTn n moandunumpytowero koadduumneHTa.

[lpegenbHble 3Ha4veHus cogepxanmsa 30 B n3genuax dbinm yCTaHOBMNEHbI HA OCHOBE PacCMOTPEHUs psiga AaH-
HbIX U Heckonbknx 063opoB [16], [21], [26], [29] v [86]. [TockonbKy BO3MOXHOE BO3AENCTBUE MEAULMHCKUX N3OETNNN,
cTepunnaoBaHHbiX O0, oueHUBaeTca Npn BMONOrMYECKUX NCCrnegoBaHUAX, AaHHbIE NO OCTPOW TOKCUYHOCTU, AEWUCTBUIO
Ha OPraHbl-MULLEHN, MO KAHLUEPOreHe3y Y XXUBOTHbLIX M MO TONEPAHTHOCTU Yy YENOBEKA CUHMTaOT Hanbonee nogxoasilmmn
ans onpeaeneHus npegernbHbiX 3HA4YeHUW OocTarto4vHoro cogepxanms 30 B uagenuu ans npeaoTepawleHns BO3MOXHbIX
BpeaHblX adpdpekToB 0T Bo3aencteus 0. [ononHUTENbHO NPU OUEHKE NOTEHUMAaNnbHOW TOKCUYHOCTU 0, Kak 0bcyxaa-
eTCH HMXe, crneayeTr obpatutb BHUMaHUE HA MOAENNPOBAHNE YCINOBUW NMPUMEHEHUSA HECKOITBKMX U3aenun 0gHOBPEMEH-
HO 1 OCODEHHOCTU NPUMEHEHUA N3OENUIA NPU NeYeHnn HoBOpOXaeHHbIX (Environ, 1987; MCO 10993-1, noapasgen 5.1,
nepevuncnenne b) 5)].
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—.2.1.2 Obwee paccMoTpeHne

[1aHHbIE NO OCTPON TOKCUYHOCTU M pe3yNbTaTtbl, MONYYEHHbLIE NMPU MHOITOKPaTHOM BBEA4EHUN 403, NOKa3bIBAOT, YTO
cpasy xe nocne seegeHnsa 30 nerko BktovaeTcs B 06wmm obmeH B opraHname. AHann3 AaHHbIX Mo cpegHum retarnbHbIM
nozam (LDgg) n pgosam, He okasbiBawowmm genctemsa (NOEL), Takke noseonsieT caenartb BblBO4, 4TO gencrtene 30 B
onpeaeneHHble MHTEPBAarbl BpeMEHU, T. €. NPU OrpaHNYeHHOM BO3AEUCTBUUA U T. ., CONOCTABUMO MPU OpalibHOM, Na-
PDEHTEPANbHOM U Oa)Xe MHransiuMoHHOM cnocobax BeegeHus. Korga yBenuymBaeTcs NPOAOIIKUTENBHOCTE BPEMEHMN
BO3AENCTBUSA, HEDNaronpusTHbIe ABNEHUA HAbnwaawT nNpyu MeHblwux go3ax. OgHako cneunmduyeckoe AencTBue Ha
OpraHbl-MULLEHN MOXET pasnuyaTbces. [peaenbHble A0ONYCTUMbIE CYTOYHbIE A403bl, KOTOPblE 0OCYXKAAlTCA B NOCNeaAy!o-
WX pasgenax, oTpaatoT 3Tm obwmne HabnaeHus.
=.2.1.2.1 [lpepenbHOe 3HAYeHWE NPU NMNOCTOAHHOM BO3OENCTBUN
'IpeaensHoe 3HaveHwe npu Bo3genctemm o1 30 CyT U HA NPOTSXEHUN BCEU XU3HU cocTasnsaeT 0,1 mr/cyT, OHO He
OOMKHO npeBbiwaTtb 20 Mr ans oTAenbHO B3ATbIX CYTOK U 60 Mmr B mecsd, nnbo 2500 Mr Ha NPOTSXKEHNN BCEN XKUBHW.
OTU npeaenbHbie 3Ha4YeHUs NoJTyYeHbl HA OCHOBE AaHHbIX MO XPOHUYECKON TOKCUYHOCTU U KaHUEPOreHHOCTU, KOTOPbIE
NPUBOOATCH MHOTMMKM nccneposartensamm [24], [99], [62], [63], [80]. Bce nccnepgoBanus, kpome onncaHHoro JyHkensbep-
rom [24], npoBoANNMUCE C UCNONBb30BAHUEM MHransiunoHHoro BeeaeHus. [lpynemnembiX gaHHbIX NMPU NAapeHTepParnbHOM
BBEAEHUN HE HAWOEHO.

B nccnepgoBannm [lyHkensbepra nay4vaemyio npoby BBOAUINN XUBOTHbIM OParbHO € MOMOLLBI O4HOPA30BbIX LLMPU-
LeB, CHADXEHHbIX TpybKkaMmu ansa BBeaeHUs1 Npobbl B XXenyaokK, TO €CTb UCNOMb30BAaNW Xenyaoddblie 3oHabl. [Jo3bl yBenu-
umBanmch, HauMHasa ¢ 2,1 Mrkr—' cyt~1. B nccrnegoBaHum BpeaHOe BO3AENCTBUE HA OPraHbl-MULLEHN B XPOHWNYECKOM
SKCMNEPUMEHTE Bblpa)kanocb B CHMXEHUN PYHKUMWN CriepMbl, aTPpoMmUN CKENMETHLIX MbILL 1 NPeapakoBbiX NOBPEXAeHU-
AX Xenyaka, npuyem doinm 0bHapyXeHbl PakoBble NOBPEXAEHUA HECKONTBKMX BUAOB, BKITHOYASA MOHOHYKITEAPHYIO KNETOY-
HYIO NENKEMUIO, NMEPBUYHLIE OMYXONMU MO3ra, NEPUTOHEAarbHbIE ME30TENNOMbI, NOAKOXHbIE PNOPOMBI, aAeHOMbI/Kap-
ULMHOMBbI NErknx, Xene3ucto-nanunnsapHbole uuctoaeHombl [ apaepunaHa, nMMAOOMbl, aaeHOKAPLUUHOMbI MOIOYHOWN Xe-
Nne3bl U MaTKK, a TakKe NIMOCKOKIETOUHbIE KApUMHOMBI Nuwesoaa. [pun opanbHOM BBEAEHUM ObINN OBHAPYXEHBbI TONBKO
onyxonwu xenyaka. ['pn vHransiynoHHOM BBEAEHUN OBHAPYXEHbI APYyrne U3MmeHeHunsl. 3TU JaHHble OLUEeHUBanu, NCnosb-
3ysl Kak kKo3dhpuuneHT 6e30nacHOCTU, TaK U CTATUCTUYECKYIO KONMMYECTBEHHYIO METOAUKY OUEHKMU pucka. HecmoTpsa Ha
oueHky 90 Kak reHOTOKCUYHOIo KaHueporeHa, OCHOBaHHY0 Ha €ro BO3MOXXHOM MyTareHHOM 4ENCTBUU N BO3HUKHOBEHWU
Y 3 KMBOTHbIX ONyXOnen HEKOTOPbLIX BUAOB, NPUCYLLNX N HYENOBEKY, HEAOCTATOK AaHHbIX NO BUONOrM4YeckoMy BO34ENCTBULO
20 Ha XMBOTHbIX N YENOBEKA, a TakkKe OTCYTCTBNE ACHOU 3NMaemMunonornm, cesasbisaroulen sosgencremne 90 M BO3HUKHO-
BEHWE paka y 4YenoBeKka, NpensTCTBYET TOMYy, YTODblI cuUnTaTth, YTO CTAaTUCTUYECKAS! KONMMYECTBEHHAA METOAMNKA OLEHKU
DUCKa SIBNSAETCHA €AUHCTBEHHbIM CPeACTBOM AN pacdeTta npeaenbHbIX 3HAYEeHUW NMpU NocTossHHOM Bo3aencteumn 30.
[TosTOoMy Ansa onpegeneHns NPorHo3npyemMblX npegeribHbIX 3Ha4YeHUN Npu NOCTOAHHOM BO34EVUCTBUU MPUMEHSIIOT Kak
noaxoa, OCHOBAHHbIA HA UCNONMb30BaHMKM KO3 duUumeHTa 6e30NacHOCTU, TaK U KONTMYECTBEHHYIO OUEHKY pucka. CpaBHe-
HUWEe pPe3ynbTaToB, NOMYYEHHbLIX ABYMSI Cnocobamu, NOCMYXMNO OCHOBOW ANs onpeaeneHns npeaenbHbiX 3Ha4YEeHUN Npw
NOCTOAHHOM BO3aencTBun [86], [19].
Pe3yNbTUpyoWmMe gaHHble, KOTOPbIE ABUITMCb OCHOBOWM AN pacyeTa NpPOrHo3npyemblX npegerbHbIX 3Ha4eHUN Npw
NOCTOSAHHOM BO34ENCTBUM C MCNONb30OBAHUEM KO3 dunumeHToB De3onacHoCcTu, NnpeacTaBnedbl B Tabnuue E.2.

Tabnwuya E.2—PesynbTnpyowmne gaHHble, UCNONMBb30OBaAHHbLIE AN onpegeneHus npeaenbHbiX 3HaveHnn gns 20 npu
NOCTOAHHOM BO31ENCTBUN

TWN OAHHbIX [osa LOEL opanbHO [osa LOEL vHransaunoHHo
(Mr/Kr)/cyT (Mr/Kr)/cyT
XPOHN4YeCKast TOKCUYHOCTb 2,1 — 3HaJveHune, paccHmuTaHHoOE 9.2")
ncxoast U3 BBeaeHus 7,5 Mr/kr [Lynch et al., 1983]

nBaXkabl B HEAENIO

KaHUeporeHHOCTb 2.12)
[Dunkelberg, 1982] [Lynch et al., 1983]

1) Paccumtano nexoas w3 3Hadvenms o3bl LOEL 50 mr/kr no oueHke dyHKUMM crnepMbl y o6e3bsH Buaa
Cynomolgus B nccrnegoBaHnm npogosiKUTENbHOCTLIO ABa roga. 90 BBOAUNIN NO 7 4 B CYTKN B TEYEHME 5 CYT B HEQESIO.
Mpeanonaranock, 4TO HOPMa BEHTUINALMK U Macca Tena coctasnanu 1,2 m3/cyT n 2,7 Kr COOTBETCTBEHHO.

2} PaccuntaHo mcxods us 3aHavenns gossl LOEL 10 MI/kr npu n3yHeHun KaHUeporeHesa Ha Kpbicax U BBEAEHUN
20 B TeYeHMe 64 B CYTKM Ha NpOTsKEeHWUU 5 cyT B Hegento. [1pegnonaranock, YTo HOpMa BEHTUINALMK COCTaBnsAna
290 n/cyT, a macca tena — 0,5 kr.

AHann3 3Tnx gaHHbIX nokasbiBaeT, vto go3bl LDLy ansa 30 npu nocTtossAHHOM BO34encTBmmn, To ecTb OT 30 CyT 1 Ha
NPOTSKEHUN BCEW XN3HW, CPABHUMbI U HE 3aBUCAT OT cnocoba BBeAEHUS, HECMOTPS HA OTCYTCTBUE AOCTOBEPHbLIX AaH-
HbIX, KOTOPbIE NO3BONMUNN Obl OUEHUTLb BNUSAHWE NPU NapeHTepanbHOM BBegeHun. Korga B ka4ecTBe OTBETHOW peakuum
TKAHW paccMmaTpuBaeTCsl BO3HMKHOBEHNE paka, 403y, OKa3biBalowyo MmHumansHoe Bosgencrteme LOEL, (mr/kr)/cyT, pac-
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CUMTaAHHYIO UcxXoas u3 gosbl 2,1 MI/Kr npn opanbHOM BBEOEHUN KPbICaM B TEYEHUE TPEX INEeT, UCMONb3YIT B KAYeCcTBe
OCHOBbI Ansi pacyeTa NPOrHoO3NpyeMoro nNpeaernbHOro 3Ha4veHust Anst NOCTOSAHHOIO BO3AEVUCTBUA L, C NPUMEHEHNEM
koaddurumeHTa 6e3onacHoCcTy. L,, MI/CyT, pacc4nTbiBaloT No popmyne

- D-BW 21-70

P SM 1000
rae D — no3a, okasbiBawwass MUHUMAarnbHOE BO3AEUCTBUE MPU U3YYEHUUN XPOHUYECKOW TOKCUYHOCTU UMW KaHUEepO-
reHesa;

BW — macca tena B3pocrnoro vyenoseka, 70 Kr;

SM — nopor 6e3onacHocTu, paBHbi 1000, Ansa 3kcTpanonsiuMn AaHHbIX MO A03e, OKadbiBawowWen MUHUMAarbHOe
BO3JENCTBUE HAa 4YenoBeka npu BMonormdecknx mnccnegoBaHusax paka. Nopor 6e30nacHOCTU  yuYUTbIBaAET
BO3MOXHOCTb MEXBUAOBLIX Pa3nuuun, U3MEHYMBOCTb, MNPUCYLLYIO YEeNOBE4YECKOW nonynsauum, npupoay, ob-
nactb nokanusauum u  macwTtabbl HabnwaaembiX U3MEHEHWW, OTCYTCTBME NapeHTeparnbHbIX AaHHbIX,
OTCYTCTBUE YCTAHOBNEHHOIO YPOBHSA, NPU KOTOPOM 3hekTta B COOTBETCTBYIOLLEM UCCNEeA0OBaHUM HE HabMIo-
OAETCH, N NMoNb3y, KOTOPYIO AaeT NPUMEHEHNE CTEPUITbHBIX N3aenun.

KonnyecTBeHHas oueHKa pucka dbina B3sTa U3 onybnukoBaHHbLIX AaHHbIX. Kak ykasbiBaeT QHBUPOH [26], OUEHKN
PUCKA BO3HUKHOBEHMA paka ana 30 Obinm paccumTaHbl MHOMOYUCIIEHHBIMU TpynnamMu nccnegosartenen. Ytobbl nony-
UYNTb OLUEHKN eOVMHNLbl pUcka BO3HUKHOBEHUA paka, 3Tu rpynnbl, Bknodvawowme FDA, California DHS, OSHA n USEPA,
NPUMEHANN NMNHEAPN3NPOBAHHLIE MHOIMOCTYNEH4YaTble MOAENN UNN NIMHENHO-MPONOpPUMOHarnbHble MeTogbl [ annopa—
Kogenns, ncnonb3yss onybrnukoBaHHbIE AAHHLIE MO NENKEMUU, ONYyXONAM MO3ra, Onyxonsm Xenyaka n Mme3oTernmome,
NONIYYEHHbIE NPV UCCNEegOBaHUAX Ha XUBOTHbLIX. OTU OUEHKU €OUHULbl PUCKa BO3HWUKHOBEHUS paka BapbUpPYOT Mexay
0,016 1 0,35 [(mr/kr)/cyT]™". YepeaHasa 3Tv 3HaYeHUs1, NONy4atoT arpaBMpPOBaHHbIE CYTOYHbIE 03kl HA NPOTAXEHNMN KU3HN
B3pocrioro yenoeeka maccoun 70 kr B cnydae, Korga puck BO3HMKHOBeHUA paka npeebiwaeTt 1 Ha 10000, B gnanasoHe
0,02—0,44 mr/cyT co cpegHum 3HadveHnem 0,12 mr/cyT. PacdeTt cpeagHen go3sbl AD, Mr/cyT, ¢ ncnonb3oBaHMEM eauHULbI
prcka BO3HWKHOBeHWs paka 0,016 [(mr/kr)/cyT]™! nposogaTt no dopmyrne

L = 0,15,

_ Risk-BW _ 0,0001-70

AD UCR 0,016

= 0,44,

rae Risk — npeBbllLeHne pucka BO3HMKHOBeHUA paka 1/10000;
BW — macca tena B3pocnoro vyenoseka /0 Kr;
UCR — egvHunua pucka BO3HUKHOBEHUS paka, [(mr/kr)/cyT].

Ha ocHOBe OUEHKW MnporHo3mpyemoro npegenbHoro 3HadvenHusa 0,15 mr/cyt v cpegHen arpaBupoOBaHHOW O03bl
0,12 mr/cyT, Bbl3bIBAOLWEN NPEBbILLEHNE pUCKa BO3HMKHOBeHUA paka 1 Ha 10000, bbino yctanoBneHo, 4To ao3a 0,1 mr/cyt
byaeT goctaTtouvHOM AN npegoTepalleHus BpeaHoro Bosgenctens 90, BO3HUKAKOWENO NPU NMNOCTOSAHHOM MPUMEHEHUN
n3genun. [pegenbHoe 3Ha4YeHWe NpuU NOCTOAHHOM BO34ENCTBUUN YUUTbIBAET BO3MOXHOE OENCTBME B TE€YEHME OYEHb
lwnpokoro nepunoga sBpemenn ot 30 go 25000 cyT npu NpoaoiKNTENbHOCTU XM3HM B 70 net. Takum obpasom, B HAMXyA-
leM cny4vae noajIMHHbIM PUCK BO3HUKHOBEHUA paka npu Bo3genctemn J0 Ha ypoBHEe, 3agaBaeMoOM 3TUM NpeaesibHbIM
3HA4YEeHUEM, BO MHOIMMX crnydasix MoxeTt ObiTb HaMHOro meHbwe 4em 1 Ha 10000, Tak Kak 310 nNpeaenbHoOe 3Ha4vYeHue
npeagnonaraetT exegHesHoe Bo3gencreme 0 B TedeHmne 70 net. NayyeHue npnmeHeHns MeauunMHCKNX N3gennin, cTepu-
NM3oBaHHbIX 30, NO3BONUIO cAeNaTh BbIBOA, YTO pearnbHast BEPOATHOCTb BO3HMKHOBEHUSA paKka npun Bo3genctemm 30 n3
N3gennm HM3ka (OKOo CeEMU Cly4vaeB HA MUITIMOH) [26].
=.2.1.2.2 [lpepgenbHOe 3HaAYeHWe nNpu AnUTernbHOM BO3OENCTBUN
'IpegenbHOe 3Ha4YeHne ans BO34encTBusA annTernbHOCTLIO OT 24 4 o 30 cyT cocTaBnsAeT 2 MI/CYT U He NPeBbILAaeT
20 mMr B Ntodble 0TAENBbHO B3SATHIE CYTKM unn 60 mr B mecsl. B ocHOBE 3TOro npeaenbHOro 3HavYeHus nexar gaHHble Mno
NOAOCTPON TOKCUYHOCTU N BITMAHUIO HA PENPOAYKTUBHYIO PYHKUNIO (TEPATOrEeHHOCTb, XapakTepucTruka penpoayKTMBHOC-
™, PETOTOKCUYHOCTb U T. A.), NONYyYEHHbIE HA HECKONbKUX BUNONOrMvyecknx Bugax. ITM JaHHble NPUBOASTCA MHOTMMU
nccneposartenamun: [38], [109], [11], [78], [98], [80], [41], [45], [54], [33], [96], [97].

B xoae nccnegoBaHnn pasHon NpoaoIKUTENBHOCTM BNNOTh 40 226 CyT npu opanbHOM, NapeHTepanbHOM U VHra-
NSAUNOHHOM BBEAEHUAX NMPOSABUNNCL MHOroobpasHble BpeaHble nocrneacreusa ot so3genctemsa 30, B TOM 4YUcne pBOTAa,
TPEMOPSLI, pasgpaxXeHue AbiXaTtelnbHbIX NyTEW, NOBPEXAEHNE NErknx, nodvek, Haano4ve4yHMKoB, TUMYCa, NEYEHN U XKerly-
OOYHO-KULLEYHOro TpakTa, CHUXXEHNE MaccChbl Tena v 3amearieHne pocrta, yxyaweHne yHKUMN HEPBHOW CUCTEMBbI, Napa-
vy 1 atpousa melwd (3agHuX KoHevHocTen) u aHemus. [o3bl BapeupoBanuck oT 1 go 100 mr/kr n 6onee. N3yuenune
BITUSIHWUA HA PENPOAYKTUBHYIO (PYHKUMIO BKITIOYANOo B cebs1 BO3AENCTBME HA XXUBOTHbLIX B TeveHne 12 Hegenb 4o onnogoT-
BOPEHUS, BO3AENCTBUE B NEPUO BCErO BPEMEHN DEPEMEHHOCTUN NN €r0 4YacTn U BO3AEUCTBUE B TeveHue 21 cyT nocne
poaoB. o3bl BapbupoBanucb oT 5 go 150 mr/kr unu 6onee. B 3Tux nccnegosanmsax 30 okasbiBan TOKCUHECKOE AEeNCTBUNE
HA MaTePUHCKUA OpraHu3m, 3MBpuoToKcnyeckoe u heToToKCuHeckoe AEeNCTBUSA, 3ameanss 3mopunoHanbHoOe pas3BuTue
1 Bbl3bIBas MOPOKN Pa3BUTUSA LLENHO-TPYAHOIO OTAeNna ckenera. 31oT nocnegHnn adhd ekt Habnwaancs ToNbKoO B NOTOM-
CTBE MblWwen, KOTopbiM BBOAUITM D0 BHYTPpUBEHHO B gose 150 mr/kr, uto cocrtaenseT 2/3 LDgq 30, pasHoun 260 mr/kr, ons
camMoK Mmblilen. Pe3ynbtupyowme gaHHble, Ha OCHOBE KOTOPbIX NMPOBOAUNN pacyeT npederibHbiX 3Ha4YeHUN Npu anuTerb-
HOM BO3OEeWUCTBUU, NpeacTaBneHbl B Tabnuue E.3.
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Tabnwuwuya E.3— Pe3synbtupyowmne gaHHble, UCNONb30BAHHbIE AN onpeaeneHnsa npeaenbHbiX 3HaveHnn 20 npu
ONMMTENbHOM BO34EUCTBUM

Tun ncenegoBaHus Nosa NOEL, opansHo Hosa NOEIFérn?preTHEepaﬂbHo’ [osa NOEL, nHranaumuoHHo
CybXpoHMYeckasi TOKCUY- 30 25 57)
HOCTb [Hollingsworth et al., [Northup et al., 1981] [Snellings et al.,
1956] 1984 4a]
ToKCcHn4yeckoe oencTBue Ha HeT aaHHbIX O 132)
PENPOAYKTUBHYIO (PYHKUUIO [Jones-Price at al., 1982] [Snellings et al., 1982a]

1) Paccuntano mncxoas ma aHadenust 0oasl NOEL 10 mr/kr npun 10—11-HegenbHOM N3y4YeHUU MNMpU BBEOEHUN
Mbiluam 30 no 64 B CyT B TedeHue 5 cyT B Hegento. [1pegnonaraeTtcs, 4To HopmMma BeHTunsaumm — 43 n/cyTt, a macca
Tena— 30rT.

2} PaccunTtaHo ucxoast ua aHadvenms goasl NOEL 33 mr/kr npu TepaTtoniormyeckom N3yvyeHnn BepemMeHHbIX KPbIC,
KOTOpbIM BBOAMNCA 30 No 6 4 B CYTKN BO Bpems BepeMeHHOCTU. [1pogormkuTtensHOCTb BBEAEHNS OT 6 A0 15 cyr.
[1lpegnonaraetrcs, 4TO HOpMma BeHTUNAUMNM — 290 n/cyT, a macca tena — 0,35 «kr.

AHann3 gaHHbIX, NONMyYEeHHbIX NPU OpanbHOM U NapeHTepanbHOM BBEAEHUSAX, MO3BONMAET NMPUNTU K BbIBOAY, YTO HE
okasbiBatowme gaencrena go3ssl D0 ansa nepnogoB ANMUTENbHOIo Bo3gencTeus, 1o ecte o1 1 oo 30 cyT, cpaBHMMbI HE3aBU-
CUMO OT TOro, sIBNAETCA NN 3TO AENCTBUEM HA cneunpnvecknin opraH-MmueHb UMW HA PENPOOYKTUBHYIO PYHKLUNIO, N HE
3aBUCAT OT cnocoba BBegeHus. [laHHble, NONyYeHHbIE NMPU NHIANUMOHHOM BBEAEHUN, NPUBOAAT K aHANOMMYHOMY pe-
3ynbTaTy, XoTAa paccyutaHHoe 3HaveHne go3sl NOEL okasbiBaeTcs meHbwum, yem gosa NOEL, nonyveHHas n3 gaHHbIX
npu oparnbHOM U napeHtepanbHoMm BBegeHusax. [loza NOEL, nonydyeHHasa npu nayvyeHnn nogocTtpon TOKCUYHOCTU Mpu
NHransILMOHHOM BBEAEHNWN, OKA3bIBAETCHA HU3KOW, YTO 0BYCNOBMNEHO YACTUYHO TEMU KOHLEHTPaUUSMKN, KOTOPbIE UCMOTIb-
30Banuchb B uccnegosaHun. [pun cneagywowen bonbLlen No 3Ha4YEHNIO KOHUEHTpauun 50 Mr/kr, Kak cooblanu nccnegoBa-
TENW, BpeaHOE AEeNCTBME NPOSIBNANOCH TONBKO B CHUXEHUN NOKOMOTOPHON PYHKUMK, CropbrneHHon nos3e npu xoaebe u
CHMXEHUN macchl aAndek. [1ockonbKy AaHHble, NMONyYeHHble NPy OpanbHOM KN NnapeHTepanbHOM BBEAEHUAX, OKa3anunch
Hanbonee NPUMEHNMbIMU K MEANLIMHCKUM U3OENUAM, 32 OCHOBY MNMPU pacyeTe npegenbHbIX 3HA4YEHUA NMpu ANMNTENbHOM
BO3JencTBUM Obina B3siTa HammeHnbwasa pao3a NOEL npw napeHtepanbHOM BBeAeHWW, KOTopas cocTaBnsana 9 mr/kr
npy BHYTPMBEHHOM TEpaToNOrM4eCcKOM UCCneagoBaHnu, NPOBEAEHHOM Ha Kponukax. Pacdert L, mr/cyTt, npoBogunuv no

dpopmyrne

 DBW 958

s SM 250

2,
rae D — po3a, He okasbiBatowas 4encTBUA, NP N3y4eHn NogOCTPON TOKCUYHOCTU UMW BIUAHUA Ha PENPOAYKTUBHYIO
dYHKUMIO NpY NapeHTepPanbHOM BBeAEHUU, (MI/KI)/CyT;

BW — macca 1ena XeHwuHbl 58 Kr, Tak Kak BblOpaHHble AaHHbIE ABNSANUCL PE3YNbTaTOM TEPATONOMNMYECKOr0 U3Yy4EeHUs
bepeMeHHbIX XXUBOTHbIX;

SM — nopor 6e3onacHocTu, paBHbi 250 (koadduyneHTt bezonacHocTn, paBHbin 100, YMHOXEHHBLINW Ha MoanPUUN-
PYOLWNN KOSPDOUUMEHT, PaBHbIN 2,5), ANs SKCTPanonsauum gaHHbiX No 403€, HE OKA3blBAKLWEN BO3AENCTBUS,
NOMYYEHHbIX HA XXMBOTHbLIX U OTpaXalLWmnX MEXBNOOBbLIE Pa3NINyns peakumn.

Takum obpasom, npeaernbHoe 3Ha4YeHne, OCHOBAHHOE Ha JAaHHbIX, NONYYEHHbIX B UCCNEA0BAHUAX HA XUBOTHBbIX,
obecnevymnBaeT npuemMnemMbii NOpor 6e3onacHOCTN AN BO3MOXHbIX BpedHbliX 3MMeEKToB, CBA3AHHbLIX C ANUTENbHbLIM
Bo3zaencTenemMm 30 Ha B3POCNOro YenoBeKka Maccomn 58 Kr.
=.2.1.2.3 [lpegenbHble 3HAYEHUSA NMPU KPATKOBPEMEHHOM BO3AENCTBUN
1pegenbHoOe 3Ha4YeHne Npu NPoaoIIKUTENBHOCTU BO3AenCcTBUA MeHee 24 4 coctaenseT 20 wmr. [1pegenbHoe 3Ha-
YeHne YyCTaHOBIIEHO HA OCHOBAHMW OAHHbLIX MO OCTPOWN TOKCUYHOCTU, NOJTYHEHHbIX ANA XXUBOTHbIX HECKONBbKUX BUAOB . OTU
OaHHblEe NpuBegeHbl MHOrMMKU uccnegoeartenamu [17], [16], [41], [109], [92]. XoTa cywecTByeT orpaHn4Y4eHHOE KONMMYECTBO
aaHHbIX no LDLy nnn TDLg [86], no LDsg, Tak Kak OHM Obinn e AUMHCTBEHHBIMUW, NPUTOAHBIMK AN OUeHKW. [1pn OTCyTCTBUK
OaHHbIX no LDsg BkNovanu tpu 3Havennsa gosbl LDLy B obnactn ot 100 go 200 mr/kr. JJaHHbIe MO BIUSAAHUIO 3HAYEHUS
003bl ObINW NOMYy4YeHbl NPU N3YHYEHUN OCTPON TOKCUYHOCTU Ha Mblax Npu nHransiyumoHHom eeeaeHum [80]. B aTtom mnccne-
aosaHun 9 n3 10 meiwen norndnu nocne seegeHnst 30 B koHueHTpaumm 800 mr/kr (V/V) B TeueHne 4 4, B TO BPEMS KaK
nocne eeeaeHnn 30 B koHUeHTpaummn 400 mr/kr (V/V) He normbno Hn ogHon mbiwmn n3 10. Takum 0bpasom, Kak NoKasbl-
BalOT JaHHble UCCNeaoBaHMW, O03bl, KOTOPbIE BbI3bIBAOT DMOMOrM4eckoe AeNCTBUE B OCTPOM SKCMEPUMEHTE, a Takxke
rneTtanbHble N HeneTanbHble 403bl BNM3KKM Apyr K Apyry U oTnuyarTcs MeHee YeMm B ABa pasa. aHHble no gosam LDs,
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Tabnwuya E.4 —Pe3ynbtnpyowme aaHHble, NCNONb3OBaHHbIE ANS onpeaeneHns npeaenbHbiX 3HadeHnn ans 30 npu
KpaTKOBPEMEHHOM BO34EUCTBUN

OpanbHo LD, BHyTpuBeHHo LD, BHyTtpnbprownHHo LD, NopkoxHo LD, MHransaumonHo LD, "
Kpbica: 72 Kpornumk: 175 Kpbica: 150 Mbiwb: 130 Ot 155 o 773
Kpbica: 240 Kponunk: 178 Mbiwb: 175 {pbica: 140 (paccunTaHo)

Mopckast cBuHka: 270 Kponunk: 180 Mbiwb: 178 {pbica: 187

Kpbica: 280 Mbiwb: 260 Kpbica: 178 Mbiwb: 190
Mbiwb: 280 Mbiwb: 290 Kpbica: 180 Kponuk: 200
Kpbica: 330 Kpblca: 350 Mbiwb: 180 Mbiwb: 250
Mbiwb: 360 Kpbica: 355 Kponuk: 251
Kponuk: 631 Kpblca: 380

1) Paccuntano ucxoas na LDsg npn BO3genctBun Ha kpbic B TeveHue 4 4 B gosax ot 800 go 4000 mr/kr (c
NPOMEXYTOUHBbIMM 3HAYEHUAMW OIS XUBOTHbIX APYIrMX BUAOB), ncnonb3ys maccy tena (BW) 250 r n HOpMmy BEHTUNS-
unm 290 n/cyr.

npeacrtaenexHsl B Tabnuue E.4.

AHann3 3TUX OaHHbIX NMO3BONSAET caenaTtb BbIBOA, YTO TOKCUYHOCTL Q0 Npu KPaTKOBPEMEHHOM BO3OAEWUCTBUMN, TO
eCTb 3a Nepuo MeHblle 24 4, MOXET pasnn4yaTtbCs NPUMEPHO B TPU pa3a v He 3aBUCUT OT cnocoba BBeAeHUs. Tak Kak 3TH
NaHHble OTpaXalwT cpeagHne netanbHble A03bl, 8 HE MUHUMAalbHbIE NeTarnbHble U TOKCUYHbIE A03bl, B KAYECTBE OCHOBb
ans pacderta npegeribHblX 3HAYEHUU NPU KPaTKOBPEMEHHOM BO3AEWNCTBUU UCMNOMb30Bann MUHUMAaribHOE 3HaYeHue
LDsq, paBHOE 72 MI/Kr ANsA KpbIC, & HE NPOMEXYTOYHbIE 3Ha4YeHnA. PacdeT L, Mr/kr, nposogunn no opmyrne

 D-BW 7270

s SM 250

=20,

rae D— mumHumanbHas cpeaHsas netanbHas go3a, MI/Kr;

BW — wmacca tena B3pocnoro yenoseka, /70 Kr;

SM — nopor 6e3onacHocTn, paBHbin 250 Ans SKCTPanonsAunm AaHHbIX, NONTYYEHHbBIX HA XUBOTHBIX B OCTPOM OIbITE,
Ha 4YenoBeKa B cry4vae OAHOKpaTHoOro so3genctBusa. OH yuYMTbIBAET BO3MOXHOCTb MEXBWAOBbLIX pPasnuyun,
N3MEHYNBOCTb, MPUCYLLYIO YENTOBEYECKON nonynsaunmn, UCnonb3oBaHne CpedHen, a He OEVCTBYIOWEN IeTanb-
HOW [03bl (LDsg), KAHYECTBO MMEKLWUNXCA B PACNOPSKEHMN AaHHbIX U NONb3y, KOTOPYIO AAET NPUMEHEHMNE
CTEPUIbHLIX MeAULUUHCKUX U3OEeNnu.

Takum obpasom, npegenbHoe 3Ha4YeHue, Nony4YeHHoe B CCneaoBaHusX Ha XXUBOTHbLIX, obecnevnBaeT npeBblLLE-
HUe nopora 6e3onacHOCTU AN BO3MOXHbIX BpedHbIX 3hMeKToB, CBA3AHHbLIX C KPaTKOBPEMEHHbIM Bo3aencteuem 30
Ha B3pocnoro denoeeka maccon 70 kr, no MeHbwen wmepe, B 250 pas. [pyrve saBneHus, cBsi3aHHble C OCTPOWU
TOKCUYHOCTbLIO, TAKME KaK reMonmna KNeTok KPOBU, HE BO3HMKALOT, AaXe ecnu makcmmarnbHas cytovHas gosa 20 mr eBee-
Ha B Te4YeHne Heckonbknx MuHyT [82], [102]. K ToMy Xe, 3TO npeaesibHoe 3Ha4YeHne gonyctumo B chny4vae go3sbl, He
okasbiBaowen gencteuns (NOEL), nonyvyeHHOW no pesynbTatam nayyveHnst NogoCTPON TOKCUYHOCTU U BNUSIHUSI HA PENPO-
OYKTUBHYIO (PYHKUMIO, B OCHOBE KOTOPbIX nexmt muHnmmanbHasa go3a NOEL npu napeHTepansHOM BBEAEHUN, paBHas
O (Mr/kr)cyT nnn 522 mr/cyt, ecnu paccyuTbiBaTb MPOMNOPUNOHANBHO Macce XEeHWMUHbI 58 Kr npyu MHOTOKPaTHbIX
BBEEHUSAX.
=.2.1.3 Ocobble cnyyan

CyuwecTtByloT ocobble 0B6CTOATENBCTBA, HANPUMEP OBLIMPHBIE XUPYPIMYECKUe onepauun, Korga neveHue, cnacato-
Liee XW3Hb, 3HAYUTENBbHO U3MEHAET OTHOLWIEHNE K yYeTy pucka. [lpnBegeHHble 30ech npeaernbHble 3HAaYeHUs!, 3aBUCS-
e OT ANUTENBbHOCTU BO3AENCTBUA, OCHOBAHbI HA y4YEeTE NPENMYLLECTB N HEAOCTATKOB B MEHEE KPUTUYECKUX YCITOBUSAX.
Bcneacteue 3TOro cylecTByeT AnanasoH, B KOTOPOM MOIYT U3MEHATLCA NpederbHble 3HAa4YEeHNs B CUTyauusix, Korga nget
bopbba 3a XU3Hb U HEBO3MOXHO cobnogaTte TpeboOBaAHMA, YCTAHOBNEHHbIE K NPeaAeribHbIM 3HAYEHUSIM.

B npouecce pa3paboTkm HAcTosIWEro craHgapta 6bin0o NPU3HAHO, YTO CYLLECTBYIOT TPpU 0cobbiX crydast, korga
npegenbHble 3HAYeHUSs!, NpUBeAeHHble B 4.3, npakTu4eckn He byayT obyCnoBreHbl OrpaHUYeHnsIMU, CBA3AHHbIMU C
caMnUMN N3QENUSIMU, a TaKKe CYLWLECTBYIOT AaHHbIE, NONyYEeHHbIE NPU NPOBEAEHUN NCCINEa0BAHNN HA YENOBEKE, KOTOPbIE
YKa3bIBaKOT, YTO YPOBHU 003, NpeacTtaBlieHHble B 4.3, HeENpUMEeHUMbI. bbiny Nony4YeHbl gaHHble HA NAUMEHTOB C MHTPAO-
KYNSAPHBIMW NMH3AMW, KOTOPbIE CNeayeT yunuTbiBaTb NPpU NnepecmoTpe TpeboBaHU rno CoAepXaHn OCTaTOYHbIX BELLECTB
B Takux nagenusax. lNpuaHado, 4to npm obpaboTke KPOBU B OKCUreHaTopax unm cenapartopax nonb3a nepeBeLwmBaeT PUCK
NPUMEHEHNS TAaKNX U3OENUNA, N 3TO BbI3bIBAET HEOOXOAMMOCTb pPa3peLllnTb NPUMEHATL ANS TAKUX U34eNnnn AonycTUMbIE
npeaenbHble 3HAYEHUS, HOPMUPYEMBbIE ANsl KOHTAKTOB Donee KOPOTKUX BUAOB. B cnyyae ncnonb3oBaHus yCTPOUCTB As
3KCTPaKopnopanbHON OYUCTKU KPOBU B TEHEHNE ANUTENBHOIO BPEMEHN MOXET BO3HUKHYTb MNOTPEBHOCTL B NPEBbLILLEHUN
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MaKCUManbHOW J03bl HA MPOTSPKEHUN XU3HU, N 3TO TOXE TPebyeT pacCMOTPEHUS.

=.2.1.3.1 llpegenbHblie 3Ha4YeHUA AN MHTPAOKYNAPHbBIX JIUMH3

'IpegenbHoe 3HaYeHne Ansl OCTaTOuUHbIX BEWECTB B MHTPAOKYNSAPHbIX NMH3aXx (M3genuvsl, UMNNaHTupyemMsolie B rnas)
coctaensiet 0,5 mkr 30 Ha NWH3Y B AeHb. JTO NpedenbHoe 3Ha4YeHUe He COOTBETCTBYET NpederibHbIM 3HAYEHUSAM Mpu
NOCTOSIHHOM BO3AEUCTBUU €O cpeaHen aHeBHOW ao3on B 0,1 mr (100 mkr) B AeHb B TE€YEHWE BCEW XU3HU. ITO 0CODObLINA
criydan, B KOTOPOM MakcumarnbHas AENCTBYOWAA 403a He O0JKHA MpeBbiwaTth npegenbHoro aHavenmns 0,5 mkr/cyTt Ha
NMH3Y. Takoe orpaHnyeHne HeobxogMmo anst Toro, YTodbLI NPeaoTBPaATUTL pasgpaatouwee aencremne 0 Ha TKAHW rnasa
[25], [72], [73], [95].

—.2.1.3.2 OkcureHaTtopbl U cenapaTtopbl KPOBU

'IpeaensHoe 3HaYeHne BO3OENCTBYIOWEN O03bl And Takmx nagenun coctaensaet 60 mr 3a 24 4. [laHHble nagenns
NPUMEHSIOT B psAde onepaunn, Taknx Kak XMpyprudeckme onepaumm Ha OTKPbITOM cepaue. ITO npegeribHoe 3HaYeHue
YUYUTBIBAET OCTPYIO NOTPEDBHOCTL NAUMEHTA BO BPEMS NPOBEAEHUS TAKUX Npoueayp, NOCKONbKY B HEMO 3anoXeHO NPeBbI-
weHne hakropa besonacHocTn B 80 pas. B a1ux obcroatenbcTBax ans Takoro cMmsardeHmns TpeboBaHnm ectb OCHOBAHUA.

E.2.1.3.3 YcTponcTBa Ans 3KCTpakopnoparnbHOW OYNCTKN KPOBU

MakcumanbHo gonyctumas gosa 30, cocTaBnsawowas 2,5r Ha NPOTSKEHUU XU3HU, MOXET OblTb NpPEeBbIWEHA
npu ycnoBun, YTO He TMpPeBblWEeHbl Kak cytodHas gos3a ana 90, paeHasa 20 mr, Tak M mecayHas gosa 60 wr.
Utobbl npeBbicuTb 403y 2,5 1 20 Ha NPOTSXKEHUWN XU3HW, NALUNEHT, KOTOPOMY MNPOBOAAT OYUCTKY KPOBWU, AOIIKEH
noagBepratbcs Bo3gencteuto 2 mr 30 TPpu pasa B HEAEro N Takoe BO3AEUCTBUE OOIMKHO NPOAoIKaTbCH B TeHEeHUe 8 ner.
Ecnn Takoe Bo3gencrtBme dyaet npogomKkateca B TedenHne 70 net — a HUKTO He NOABEPraeTcs TakoMy NeYeHuto Tak
OINTENBHO — PUCK BO3HUKHOBEHUSA paka yBenuunTcs ¢ ogHoro cnydasa Ha 10000 go npmnbnnantensHO 0gHOIo criydast Ha
1000. 310T AONONHUTENBHLIM PUCK YPABHOBELLMBAETCH TOW MOMb30OW, KOTOPYIO AAaeT OYMCTKA KPoBKU Ans obecnevyeHus
XN3HEeOEeATENBHOCTM.

E.2.2 OnpeneneHune npegenbHbIX 3HAYEHUU ANA OCTATOYHOro cogepxaHua IXI

E. 2.2.1 OcHoBHON noaxoa

[lpeaenbHbie 3HaA4YeHUsA OCTATOYHOro cogepxaHmsa OXI B MEAMUMHCKMX U3OENUAX ycTaHaBlvBarnw, UCnosb3ys
METOAONOMI0, N3NoxXeHHy B E.2.1 ana 90, HO HE NpUMEHAA MeTod KONMMYECTBEHHOW CTATUCTUYECKOW OLEHKU PUCKa
npv NOCTOAHHOM BO3AEUCTBUN, KOTOPLIW NOKa3bIBAET NPEBbLILLEHNE PUCKA BO3HUKHOBEHUA paka oauH criydam Ha 10000.
[Tpy npoBegeHUn BMONONMYECKNX UCCNeaoBaHUM Ha XUBOTHbIX OX[ He nposiBun cebst Kak BEPOATHbIN KaHLEepOreH.
CornacutenbHbIMM FpynnaMmm U 3akoHogaTtesribHbIMU OpraHun3aunsiMyu OH Oa)XXe He paccMaTpuBaeTCH KakK BO3MOXHbIV
KaHUeporeH ans denoseka. [lpegenvHble 3HaveHns cogepxanma IXI B MeguuUUHCKUX n3genusax yctaHaBlieHbl HA OCHO-
BE aHanmM3a MHOIMO4YMCNEHHbIX NNTepaTypHbIX AaHHbIX. [lJaHHbIE N0 OCTPON TOKCUYHOCTWU, AENCTBUN HA OpPraHbl-MULLEHN U
XPOHUYECKOWN TOKCUYHOCTU, NONYYEHHbIE HA XUBOTHbLIX, NOcUnTanmn Hamnbonee nNpuUrogHbiMn ans pacdera npeaenbHblX
3HA4YEHUN cnocobom, KOTOPbIN n3noxeH B E.2.2.2.

E.2.2.2 ObLwee paccMoOTpeHNE

[laHHbIEe NO OCTPON TOKCUYHOCTU U pe3yribTaTbl, NOJIyYEHHbIE NPU MHOMOKPaATHOM BBEAEHUU 403, NMOKa3bIBAKOT YTO
NpU KOXXHOM, OoparibHOM U napeHTepanbHOM BBeAeHUAX IOXI nerko Bknwo4vaeTcsa B 0bMeHHble npouecchl. AHaNnM3 cpea-
H1UX netanbHblX 803 (LDsy) n 003, He okasbiBaowmx Bosgenctens (NOEL), Takke npMBoguT K BbiBO4Y, YTO BO3AENCTBUE
OX[ B yCTaHOBIIEHHbIE MHTEPBAIlbl BPEMEHWU, KPATKOBPEMEHHOE BO3AENCTBUE U T. 4., CPABHUMbI NPU OparibHOM U NapeH-
TepanbHOM BBegeHnsax. CornacHo gaHHbIM, MONY4YEeHHbIM NMPU N3YyHYEHUU NMO4OCTPON U XPOHUYECKON TOKCHUYHOCTK, IXI
He OKa3blBaeT bonee CUNbHOro AENCTBUA NPU YBENNYEHUN NPOAOITIKUTENBHOCTU BO3AENUCTBUS. HECMOTPSA HA TO, YTO HE
3aMeyeHO NposBrieHne TOKCUYHOCTU IXI no OTHOWEHUIO K OpraHamMm-MULLIEHSAM, YCTAHOBIEHHOE OEUCTBUE Ha OpraHbl-
MULLEHN MOXET U3MEHSATBCA NMPU U3MEHeHUU crnocoba BBeAEHUS U NPOAOITKUTENBHOCTU BO3aencTBusl. [lpeaenbHble
3HAYEeHUs JONYCTUMbIX CYTOYHbIX 403, KOTOPbIE NPeACTaBNEHbl B MOCNEAYIOWMX pasaenax, oTpaxarT 3Tn obwme Habnto-
OEeHUS.

E.2.2.2.1 [lpepgenbHOe 3HA4YeHUE NPU NMNOCTOAHHOM BO3OENCTBUN

[lpeaenvHoe 3Ha4veHue npu Bo3gencteum o1 30 CyT U HaA NPOTAXEHUN BCEWN XN3HU cocTaBnseTt 2 mr/cyT. OHO He
OOMKHO NpeBbIwaTh 12 Mr ans oTAenbHO B3ATLIX CyTOK unu 60 mr B mecsid, nnbdo 50000 mr Ha NPOTSXKEHUN BCEN XKUSHW.
DTN NpegernbHble 3Ha4YeHUs NONyYeHbl HA OCHOBE AAaHHbIX MO XPOHUYECKOW TOKCUYHOCTU N KaHLEPOreHHOCTU, KOTOpbIE
npuBeaeHsl B pabotax [44], [69], [79]. B aTux nccneaoBaHusax KpbiCbl 40 Bo3pacta AByx net nony4vann 3XI B NMTLEBON
Boge. IXI BBOAWIM KpbiCaM NYTEM NOAKOXHbIX MHBEKUWN, MO KPAaUHEN MEpe, B TEHEHUE roaa, a Takke nyTemM HakKoXXHbIX
annivkaumm Kkpbicam n moiiam B TedeHne 103—104 Hegenb. o3kl BapeupoBanuck o1 0,086 go 71 (mr/kr)/cyT nnm bonee.
[1pn 3TOM HE HabNAANoOCh YBENUYEHUS YMCNAa ClyYaeB BO3HMKHOBEHUS ONyXOIen, CBA3aHHbIX ¢ BBeAeHnem IXI, nnm
NPOSIBNEHNSA XPOHNYECKON TOKCUYHOCTU, KPOME BO3MOMHOIO CHUXEHUA XU3HECNOCODBOHOCTU KpbiC [44]. Pe3ynbTupyto-
lLine OaHHble, MOCNYXMBLLME OCHOBOW ANs pacyeTa NpPorHo3npyembixX npegerbHbiX 3Ha4YeHU NPy NOCTOSAHHOM BO34EWN-
CTBUK, NpuBeaeHbl B Tabnunuye E.5.

AHann3 gaHHbIX, MONyYeHHbIX NPU opanbHOM U NapeHTepanbHOM BBEOEHUSX, NO3BONSAET NPUNTU K BbIBOAY, YTO
0o3bl X[, He oKasbiBaowWmMe 3agpePeKTa npm NOCTOAHHOM BO3AEUCTBUN, T. €. OT 30 CYT U HA NPOTSXKEHNN XN3HWN, CPABHU-
Mbl M CXOAHbI C TEMW, KOTOPbIE ObINK NONY4YEeHbl NPU N3YyHEHUN NOJOCTPON TOKCUYHOCTU U BITUSIHUA HA PENPOAYKTUBHYIO
dyHKUMo. 2KMBOTHLIE BONee YyBCTBUTENbHbI K OBLLETOKCUYECKOMY AEUCTBUIO, OKa3biBaeMomy I X[, 4eMm K ero cnocobHo-
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Tabnwua E.5—PesynsTupyrowme gaHHble, UCNONb30OBAHHLIE NPU onpeaeneHnn npeaenbHbiX 3HaveHnn ans IXI
NPy NOCTOAHHOM BO34ENCTBUM

Bua nccnenoBaHus Ho3a NOEL, opaneHo, Ho3za NOEL, napeHTepansHo, Hdosa NOEL, HakoxHO,
(Mr/Kr)/cyT (Mr/Kr)/cyT (Mr/Kr)/cyT
XpoHU4ecKas TOKCUY- 4 LOEL 2,9 — 3Ha4veHune, paccuu- HeT aaHHbIX
HOCTb [Johnson, 1976Db] TaHHOE UCX0As U3 BBEOAEHUS

10 Mmr/kraBakabl B HEOEIHO
[Mason et al., 1971]

KaHUeporeHHOCTb 161) HeT gaHHbIX /1 — 3Ha4veHne, paccum-
[Johnson, 1976Db] TaHHOE UCX0AOs U3 BBEE-
H1UsA 100 MI/Kr NATL pas B

Hepgento)

INTP,1985]

1) 3XI™ He BbI3bIBAN BO3HMKHOBEHWS OMYXONen Npu CaMbiX BbICOKMX M3YYEHHbIX A03aX.

CTW, €CNn OHa CYLLECTBYET, Bbl3blBaTb pPak.

MuHnmanbHas [osa, He okasbiBawwas OEUCTBUA, NMPU N3YHEHUU XPOHUYECKOW TOKCUMYHOCTWU, COCTaBMALWAS
2,9 (Mr/kr)/cyT npy NOAKOXHOM BBEAEHUU KPbICAM B TEHYEHUE, NO MEHbLUEW Mepe, roaa, a npu n3yvYeHnm BO3HMKHOBEHUS
onyxonen coctagnaowas 16 (Mr/kr)/cyT npu opanbHOM BBEAEHUM KPbICaM B TeYeHMe 24 mec, NONoXeHa B OCHOBY pacye-
Ta NPOrHO3MPYEMOro MpeaernbHOro 3Ha4eHust Npy NOCTOSIHHOM BO3AEWNCTBUM L, oy ronjc; MI/CYT, KOTOPOE PacCHUTLIBAIOT
no goopmyne

D-BW 2970
Lp,chronfc — SM — 100

rae D — muHMMmanbHas 4o3a, He OKasbiBalowas AeNCTBUSA NPU U3YHEHUN XPOHUYECKOW TOKCUYHOCTK, (MI/KM)/CyT;
BW — wmacca tena B3pocnoro yenoseka, 70 Kr;
SM — nopor 6e3onacHoctu, paBHbin 100 (hakTop BesonacHocTn, paBHbii 10, YMHOMXEHHBIN HA MOANMDUUNPYIOLWNIA
daktop 10), oTpaxawowmn OBbIMHYKD 3KCTPANONAUMIO AAHHbLIX, MONMYyYEeHHbIX HAa XWUBOTHbLIX, Ha 4YEI0BEKA;
L, cancers MI/CYT, paccumTbiBaOT N0 POpMyne

—2.

D-BW 16.70
Lp,cancer ~ T SM 100 =11,

rae D — mmHuMarnbHas go3a, He okasbiBawwasa AencTBms nNpu n3y4eHnm BO3HUMKHOBEHNA ONyX0oneun (pearbHO yBENnN4Ye-
HMUA CNy4YaeB BO3HUMKHOBEHUS ONyxonen He Habnwoganock), (Mr/Kr/cyrT;
BW — macca 1tena B3pocnoro 4ernoseka, 70 Kr;
SM — nopor 6e3onacHocTK, paBHbin 100 (hakTop be3onacHocTH, paBHblin 100, YMHOXEHHBIM HA MOANDULNPYIIOLWNIA
dhakTop, paBHbIN 1), OTpaXarwWwmmm OTCYTCTBUE BO3HMKHOBEHUS OMNyXONen Npu NCCNeaoBaHNsX Ha XXUBOTHbIX.

[1py n3yyveHnn 3TUX NPOrHO3NpyeMbIX NpeaenbHbiX 3Ha4YeHnn 2 n 11 Mmr/cyT BbINoO YCTAHOBNEHO, YTO A03a 2 MI/CyT
byaeTt gocratodvHon Ansa npeogoneHnsa BpegHoro genctemnsa X[, BO3HUKAKOLWENo Npu NOCTOSAHHOM BO3AEWUCTBUN. Takum
obpa3om, npegenbHoe 3Ha4veHne, OCHOBAHHOE HA AaHHbIX, MOJIYYEHHbIX B UCCMEAOBaAHUAX Ha XUMBOTHbIX, obecnequm-
BaeT, kKak MuHUMymMm, 100-kpaTHbIM nopor 6e30nacHOCTU ANs BO3MOXHbIX BPeAHbIX 3(PPEKTOB, CBA3AHHbLIX C NOCTOSH-
HbiM BO3gencTtBnemM IXI Ha B3pocnoro yenoseka maccon 70 Kr.

E.2.2.2.2 [lpeaenbHOEe 3Ha4YeHWe nNpu ANUTErNnbHOM BO3OENCTBUMN

[lpegenbHOE 3HaveHne npu Bo3gencTemm oT 24 4 go 30 cyT cocTaenser 2 Mr/cyT, U He OOJIKHO npeBbiwath 12 mr
O OTAENbHO B3ATLIX CYyTOK mnmn 60 mr B mecsl. B ocHOBE 3TOro npegernbHOro 3HavYeHus neXxart gaHHble no U3y4YeHuto
NOAOCTPON TOKCUYHOCTU M BITUSIHUSA HA PENPOAYKTUBHYIO (PYHKUUIO (TEPATOrEHHOCTL), NMOMYYEHHbIE NS XUBOTHbLIX HE-
CKONbKNX BUAOOB. 3TN AaHHblIE NPUBOAATCH MHOTUMK nccnegosartensamu [6], [83], [11], [5], [109], [20], [46], [47].

[1py MHOrOKpaTHbIX OpalibHOM U NApeHTEPanbHOM BBEAEHUAX, NMPOAOIIKABLLNXCH pa3nuyHblie Nepuoabl BPEMEHW
BnnoTb Ao 403 cyt, OXI okasbiBan pasHoobpasHble BpeaHble 3PMEKThI, BKNOYAA NEeTanbHbI NCX0 (CONPOBOXAAI0-
LLUMNCA YBENUYEHUEM MaCChl OTAENbHbIX OPraHoB, ABIEHNEM MYCKATHOW NMeYeHn, remopparmen B TKaHW Hagno4e4YHuKOB,
reMopparmen B TkaHu rmnou3ia, KPOBOUINUAHUSAMU B XENYAOYHO-KULLEYHbLIWM TPaKT, MUOKapautamm, rmnepeMmen WnTo-
BUOHOW Xene3bl, 3aCTOMHbIMU SBMEHUSMU B NErknx, HabnwaaswmmMncs B 0gHOM UCCneaoBaHumn), yMmeHbLLEHWE MACCh
Tena u 3ameaneHue pocTa, yBernmyeHne mMmaccbl Mo3ra, Hagno4YeyHUKoB, NoYvekK, Nerknx N WUTOBUOHOW Xenesbl, HebOoIb-
LWLO€ YMEHbLUEHUE U NOBPEXAEHNE SANYEK, PBOTY, YMEHbLUEHME TEMOrNobUHA, rEeMaTtoKPUTHOIO YMCIa U reMmaTtokpuTa,
NOBPEXAEHUA NEYEHUN, IKTONMNYECKUN reMonoa3, rmnepnnasnto KOCTHOro Mo3ara, a Takxke CABUr NenkoyntTapHon popmy-
Nbl B CTOPOHY 0b6paszoBaHuns numdounToB. [1o3bl BapbmupoBanuck ot 2,7 ao 93 (Mr/kr)/cyt n bonee. NayueHne BnusHUA Ha
PENPOAYKTUBHYIO (DYHKUMIO BKITIOYano B cebs, B OCHOBHOM, TEPATONOrM4Yeckne nccnegoBaHust, B KOTopbix OXI BBOAUIN
Ha pa3HbiX cTagusax bepemeHHocTU. B aTnx mnccnegoBaHuax IXI okasbiBan TOKCUYECKOE AENCTBUE HA MaTEPUHCKUNA
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OpraHnam, nposABNAn EeTOTOKCUYeCcKoe AeUcTBue n B OQHOM M3 nccnegoBaHuUM NpuBoOAuI K YBENUYEHUIO MOPOKOB
pa3sutusa nnoga. locnegHmnm sdd ekt NPOABMANCA TONbKO B MOTOMCTBE MbIWEN, KOTOPbIM BBOAUIN I XI BHYTPUBEHHO B
nosze 120 (mr/kr)/cyT. HaHHas [o3a COOTBETCTBYET 0Onactu OCTpom netanbHocTu [47]. PeaynbTunpytowme aaHHbIE,
KOTOPbIE MOJIOXEHbI B OCHOBY pacdeTa npeaenbHOro 3HadveHust npu  OravTenbHOM BO3OEWCTBUM, NPEeacTaBleHbl B

Tabnwuya E.6 —Pe3ynbtupyowme gaHHble, UCNONMb30BaHHbIE ANS onpeaeneHust npeaenbHbIX 3Ha4eHnn ans 3X npu
ONMNTENBbHOM BO3AEUCTBUM

Bua MCCIIenoBaHus [o3a NOEL, opanbHO Nosa NOEL, napeHTepaneHo
(MI/Kr)/cyT
CybxpoHMnyeckass TOKCUYHOCTb 13 2,7, 4TO COOTBETCTBYET BBEAEHUIO
[Oser et al., 1975] 0,4 Tpn pasa B Heagento

[Lawrence et al., 1971b]

N3yueHne BNUAHUA Ha pPenpoayk- 50 9
TUBHYIO (PYHKLUIO [Courtney et al., 1982] [Jones-Price et al., 1985a]
Tabnuue E.6.

AHann3 3TnX AaHHbIX MO3BONAET MPUNTU K BbIBOAY, YTO HE OKasbiBawwue genctema ao3bl IXI ans nepuoga
ONMUTENBHOro BO3genctens, 1o ectb o1 1 go 30 cyT, cpaBHUMbI, HE3ABUCUMO OT TOrO, ABMAETCH JIM 3TO AENCTBMEM Ha
cneunuyecknin opraH-mMmuULLEHb UNN PENPOAYKTUBHYIO (PYHKUMIO, U HE 3aBUCAT OT cnocoba BBeaeHusl. 2KUBOTHbIE MOTyT
okazaTtbecsl bonee 4YyBCTBUTENBbHbIMU K 0BLWLEMY TOKCUYECKOMY AeUCTBUIO IOXI Ha OpraHnam, Yem K €ro crnocobHoOCTU
OKa3blBaTb BPEAHOE BMUSIHWE HA PenpoayKTUBHYO dyHKUMo. MnHumansHyto go3y NOEL (He okasbiBalowyd AENCTBUSA)
2,7 MI/Kr npyn napeHTepanbHOM BBEAEHUWN, MONYYEHHYIO NMPU MHTPanepuToHearbHOM UCCINEA0BaHNM HA KpPblCax, UCMNOIb-
30Banuv B KA4eCTBE OCHOBbI AN pacyeTa npegenbHoro 3HaveHua L. PacueTt L, mr/cyT, npoBogaT no popmyne

_DBW _27.70
- SM ~ 100 77

rae D — MmHMManbHas go3a, He oKasbiBatowasi 4encTBUs Npu U3y4YeHUU NogocTpon TOKCUYHOCTU N BNUSIIOWAA HA pen-
DOAYKTUBHYIO (PYHKLUMIO NPY NapeHTepanbHOM BBEAEHUN, (MI/KI)/CyT;
BW — macca tena Bapocnoro 4venoBeka, 70 Kr;
SM — nopor ©e3onacHoctn, paBHbin 100 (haktop 6esonacHocTn 100, YMHOXEHHbIM Ha MOAMMDULNPYIOLWNNA
daktop 1).

[TocKONbKY paccyuTaHHOE NnpedenbHOe 3HAYeHMe HEMHOro MeHble, Yem gencrtButenbHoe (1,9 mr/cyTt npoTums
2 Mr/CyT), cuMTaloT, YTO NOcneaHee BNonHe A0CTaTouHO obecneunBaeT nopor 6e3o0nacHoOCTU, eCrnv UMeTb B BUAY, YTO IXI
HEe gaeT yBEITMYEHUS B TOKCUYHOCTU MNMPU MOCTOSAHHOM BO34ENCTBUU NO CPABHEHUIO C ANMUTENBHBIM BO3AEUCTBUEM: TAKUM
obpa3om, npeaenbHoe 3Ha4YeHne, OCHOBAHHOE HAa AaHHbIX, NMOMYYEHHbIX B NCCNeA0BaHUAX HA XUBOTHLIX, obecnevnBaer
noytn 100-kpaTHbIM nopor 6e3onacHOCTM AN BO3MOXHbIX BpeaHbiX 3hdheKkToB, CBA3AHHbIX C ANMTENbHbIM BO3-
nenctBuem OXI Ha B3pocnoro yenoseka maccon 70 Kr.

E.2.2.3 llpegenbHOe 3HaAYeHUe npu orpaHNYeHHOM BO3OENCTBUN

[IpepenbHOE 3HAYeHWe MNMpu NPOAOCITKUTENBHOCTN BO3AEUCTBUA MeHee 24 4 coctaBnsier 12 mr. B ocHOBe 3TOro
npeaenbHOro 3HavYeHus nexart gaHHble N0 OCTPOU TOKCUYHOCTWU, MOJTYHEHHbIE HA XXUBOTHbLIX HECKONBbKUX BUOOB. ITU
OaHHble NpuBeaeHbl psgom nuccnegosatenen [90], [109], [57], [98], [59], [93], [69], [108]. Benay Toro, 4to 6b1n0 paccMmoTpe-
HO U OUEHEHO OrpaHUYeHHOe KONMUYEeCTBO AaHHbIX MO OCTPOU TOKCUYHOCTM MO CPaABHEHWUIO C AAaHHbIMU MO CPeaHEWN
neTanbHOW O03e, OHU He roaAunuch Ans onpeaeneHuns npeaenbHoro 3HadveHus. JlanHele no cpeaHum netanbHbiM 403aM
npuBeaeHbl B Tabnuue E.7.

AHanna gaHHbIX, NnpeacTaBneHHbiX B Tabnuue E.7, no3BonsieT caenaTtb BbIBOA, YTO TOKCUYHOCTb OXI Npu KpaTKOB-
DEMEHHOM BO34EWUCTBUUN, TO €CTb MeHee 24 4, NoYTN OAMHAKOBA N HEe 3aBUCUT OT cnocoba BBeaeHUs. Tak Kak 3TN JaHHble
oTpaxarT CpeaHio NeTanbHyl 403y, a HE MUHMMAarlbHbIE NeTanbHble U TOKCUYEeCKne 403bl, MMHMMAarnbHOE 3HaYeHune
LDsg, paBHOE 44 mMr/kr, nony4eHHOE A5 KPbIC NPU MHTPanepuToHeanbsHOM BBEAEHNN, UCMONb30Bann CKopee Kak npome-
XKYTOYHOE 3HaYeHue, B3ATOE 3a OCHOBY MpW pacyeTe npegenbHoOro 3Ha4veHusl Npu KpaTtkoBpeMEeHHOM BO3JencTBun L.
Pacuet L, mr/cyT, npoBogsaTt no dpopmyne

[

 D-BW 4470
- SM T 250

rae D — muHMManbHas cpeaHsas nertanbHas gos3a, MI/KT;
BW — macca tena B3pocrnoro yenoseka, 70 Kr;
SM — nopor 6e3onacHOCTK, paBHbIn 250, ANs 3KCTPanonAuMn NONyYEHHbIX HA XUBOTHbLIX AAHHbLIX MO OCTPOUN TOKCUY-
HOCTW HA YeroBeKa Npu OgQHOKPATHOM BBEAEHUN. DTO YUMUTbIBAET BO3MOXHOCTbE BUOAOBLIX Pa3fnnyumn, NU3MeH4M-
BOCTb, MPUCYLLYIO YeroBEYECKON Nonynsuun, ToT akT, YTO NCNONb3oBanu cpegHiow netanbHyto gosy (LDxgg), a
He OaHHble Mo 403€, HE OKa3bIBaloWen JENCTBUS, KAHYECTBO UMEIOLLNXCS B PACNOPSIKEHMN OaHHbIX U TY NOMb3Y,

L 12,
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Tabnwua E.7— PesynbTupyrwowme gaHHble, UCNONb30OBAHHLIE NPU onpeaeneHnn npeaenbHbiX 3HaveHnn ans IXI
NpuY KPaTKOBPEMEHHOM BO3AEWUCTBMM (MUNNUIPaAMM Ha KUITOrpamm)

OpanbHo BHYTPpUBEHHO MHTpanepuToHeanbLHo [10AKOXHO Npyroe
LD, LD, LD, LD, LD,
Koxa
Kpbica: 50 {pbica. 67 {pbica. 44 Kpbica: 60
Kpbica: 60 {ponuk: 80 {pbica. 58 Kpbica: 72 Kponuk: 67,8
Kponwuk: 60 {pbica. 84 {pbica. 60 Kponuk: 100 Mopckast cBuHka: 84
Kpbica: 70 {pblca: 100 {pblca: 63 Mbiwb: 120
Kpbica: 71,3 {pbica: 110 {pbica: 64 Mbiwb: 150
Kpbica: 72 Mbiwb: 120 {pbica: 70
Mbiwb: 80 {ponuk: 80
Mbiwb: 81,4 {ponuk. 84,6
Mbiwb: 91 Mopckast cBUHKA: 85
Mbilb: 95 Mopckass cBMHKA:.85,5
Mopckast cBuHka:110 {ponuk: 90
Mbiwb: 150 Mbiwb: 97
Mbiwb: 180 Mbiwb: 98,4
Mbiwb: 120
Mbiwb: 130

KOTOPYIO AaeT NUCNONIb30BaAHNE CTEPUIbHbLIX N3aeNun.

Taknm obpasom, npeaenbHoe 3Ha4YeHne, NOoNyYeHHOE B UCCNEA0BaAHNAX HA XUBOTHbIX, 0BecneumnBaeT npeBbILLe-
HUe nopora 6e30nacHOCTU AN BO3MOXHbIX BpeaHbIX 3hMeKkToB, CBA3AHHbLIX C KPATKOBPEMEHHbIM BO3aencTBmnem IXI
Ha B3pocnoro Yenoseka maccon 70 Kr, no MeHbluen mepe, B 250 pas. Kpome Toro, 310 npegernbHoe 3Ha4YeHne npurogHo
N C TOYKMN 3PEHUSI OUEHKN 003, He oka3biBawmux aencteusa (NOEL), nony4eHHbIX U3 gaHHbIX MO U3YyYEHUIO NOAOCT POWA
TOKCUYHOCTU U BITUSIHUA HA PENPOAYKTUBHYIO (PYHKLUMIO, ncxoasawmx na mmHnmansHon go3sl NOEL, paBHon 2,7 (Mmr/kr)/cyT
nnn 189 mr, No OTHOWEHUIO K B3POCNOMY YenoBeky maccon 70 Kr npy MHOroKpaTHOM BBEAEHUN,

E.2.3 OnpeneneHune npeaenbHbIX 3HAYEHUMU OCTATOYHOroO cogepxaHua 3l

[TogpobHo obcyXxaaeTcsa OUueHKa pUCKa, BbI3BAHHOIMO 3, NOnyvYeHHasi ¢ NOMOLWbIO METOAOB, aHANOIMNYHbIX TEM,
KoTOpble ncnone3oBanucek ana 30 n IXI. laHHasa oueHka, OCHOBaHHas Ha U3yYeHNn OCTPOUN TOKCUYHOCTUN Ha XXUBOTHbIX
[91], [109], [56], [114], [48], [69], [93] n Ha yenoBeke [91], noka3bIBaET, 4YTO NPU KPaTKOBPEMEHHOM BO34ENCTBUN QOMYCTU-
Mbl 403bl OT 435 0 588 Mr/cyT, cormacHo gaHHbIM MO U3y4YeHMo Nog4oCTPON TOKCUYHOCTU U BITUAHUA HA PENPOAYKTUBHYIO
DYHKUMIO, NONMyYeHHbIM Ha XMBOTHbIX [28], [109], [103], npu ganntensHOM BO3gencTemn gonyctmma gosa 30 Mmr/cyt unm
900 Mmr B mecsu; cornacHo 4aHHbIM No XPOHUYECKOU TOKCUYHOCTU M OTCYTCTBUIO KAHLUEPOreHHOro AeNCTBUA NPU NOCTOSAH-
HOM BO34encTBumn gonyctumas gosa cocraenset 30 mr/cytkm nnm 750 r B TedeHne Xn3Hu. na octatouHOro cogepxxaHums
Ol He TpebyeTca ycTaHaBnMBaTb MakCUMarbHO AONYCTUMbIE NpedernbHble 3HavYeHns. Ecnn octatodHoe coaepxaHue
20 KOHTPONMMpPYETCH Ha YPOBHE YCTAHOBSEHHbIX B HACTOSAILWLEM CTaHAapTe npeaernbHbIX 3HAYEHNN, TO MariOBEPOATHO, YUTO
buonormyeckn aHavMmble konudectsa 3 ByayT npucyTcTBoBaTh B naaenum [22], [76], [101].

E.3 OnpegeneHune octatovyHoro coaepxaHma 30 un 3XI [4.4]

E.3.1 9KcTpakuua us nsgenumim

Kputnyecknm napameTpomM B PeErynmpoBaHUM OCTaATOYHOro cogepxanma 30 npu crepunusaumm saenseTca 4oaa,
KOTOPYIO MOXET MONyYnuTb NauneHT U Nnonb3oBaTtelb NMpu NMpUMEHEHNN U3gennn, cCTePUNM3oBaHHbIX AaHHbIM ClMOCO-
bom. [1ns Toro, 4Tobbl OUEHNUTL 403Y, NONTYYEHHYIO NAUUEHTOM UITN NONb30BaTENEM, HEODXOANMO MPUMEHSTH SKCTPAKLIN-
OHHblE METOAbl, KOTOPbIE MOAENUPYIOT YCIOBUA OBbIMHOIO NPUMEHEHUN n3aenus. B HEKOTOPBLIX cny4asix 3TOr0 MOXHO
OOCTUTHYTb NYyTEM 3arnofHEHUA U34enusa BOAOW, B TO BPEMS KaK B APYIUX Criyvasix MoXeT notpeboBaTbcs bonee crnoxHoe
MOAEenUpoBaHue, BKIIOYaloLWee NOCTOSAHHbBIN MOTOK XWOKOCTU. YCTAHOBIMNEHO, YTO €ClU B NCYEPNbIBAOLWEN SKCTPaKLNK
npu onpegeneHnmn oCTaToYHbIX BEWECTB, MPUCYTCTBYIOLWMX B U3aenuu, cobnogatoTcs Bce TpeboBaHust, Toraa 3KCTpakums,
MOAENNPYIOWAsa yCNoBUA NMPUMEHEHNA, MOXET OKa3aTbCA HEHY)XHOWN.

Micnonb3ayemoe NnoHATUE UCHEPMbIBAKOWEN 3KCTPaKUUWN BKITIOYMAET MOMNOXEHUE, COrmacHO KOTOPOMY 3KCTpaKUKns
OOMKHa NPoAOIIKATbCA A0 TEX Mop, NoKa Ha NocnegHem atane nosfyyYeHHbIW BbIX0 aHanmM3npyemoro Belecrtsa byger
coctaBnAaATb meHee 10 % Bbixoga aHANM3NpyemMoro BELWECTBa Npu NepBon 3kcTpakumu. [laHHoe TpeboBaHue He Noaxo-
OUT, KOrga BbIX04 Npu NepBOn 3KCTpakuum odeHb man. [locnegHee ObIBaAeT B Crny4vae usaenum ¢ marnbiM CoaepKaHuem
OCTaTOUYHbIX BELWECTB UNK B 0bpa3suax, N3 KOTOPbIX aHaNM3npyemMmoe BELWECTBO BbIAENAETCHA C O4EHb Manon CKOPOCTbio. B
TaKMX CNy4vasx SKCTPAaKUMIO crneayeT npoaomkaTe 40 TEX Nop, Noka yBenu4veHne obulero coaepxaHus aHanmndnpyemoro
BELLECTBA, 3KCTPArnpyemoro 3a HECKONbKO 3TanoB, CTAHOBUTCA aHaANMUTUYECKN HE3HAYUMbIM.

E.3.2 AHanuTn4YecKkmne mertoabl

E.3.2.1 CtabunbHocTb 30 B 3TUNOBOM CrNPTE

Bo Bpems mexnabopartopHOro cpaBHUTEINBHOIO M3y4YeHnst metoga onpeaeneHns 30, onucaHHoro B B.6.4 [81],
ObIN10 NPOBEAEHO NccneaoBaHme CTabunbHOCTU KOHTPOIMbHbLIX pacTBOpoB 30 B 3TUNOBOM cnnpTe. KOHTPONbHbIE PACTBO-
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pbl 30 B KoHueHTpauuax 25, 50 n 100 mkr/mn BNy NPUroToBNEHblI N XPAaHUITUCb KaK NpU TeMNepaType XonogunbHON
kKamepbl, Tak n npn temnepartype 40 °C. 31 KOHTPONbHbIE PaACcTBOPbI aHanNMM3anpoBanu B pasHble Nepnogbl BPEMEHN B
TeyeHue 6 Hea. [JanHHoe nccrnegoBaHue nokasano, 4to 3a 2 Heg npu temnepartype 40 °C koHueHTpaunsa 30 cHuxanach
00 70 % nexogHoW KOHUEHTpauuu ans KOHTPOSibHbIX pacTtBopoB koHueHTpauuen 50 n 100 mkr/mn. B cnyvae xpaHeHus
npu Temneparype xonoaunbHon kamepsol (nntoc 5 °C) Bnnote Ao 60 cyT BCE KOHTPOIbHbLIE PaCTBOPbLI OCTaBaNuUch CTa-
buneHeiMn B npegenax 10 % ncexogHon KOHUEHTpauum.

E.3.2.2 CtabunbHocTb X[

[lepen mexnabopaTopHbiM CpaBHUTENbHLIM M3ydeHnem IAXI (n 3 11 nabopatopuin ydacTesoBanu B N3y4YeHUN
CTabMNBbHOCTU KOHTPONbHbLIX pacTBOpoB IXI. BogHble KOHTPONbHbIE pacTBOPbl X[ ObiNKM NPUroTOBNEHblI B 0AHOW Nabo-
PaToOPUN KU NepeaaHbl BCEM y4acTHMKaAM 3KkcnepumenTa. o npmbbitus HA MECTO aHanmn3a KOHTPOIbHbIE PACTBOPLI Xpa-
HUITUCb NMPU TEMMNepaType XoNnogunbHOW KaMmepbl. TN KOHTPONbHbIE PAcTBOPbLI aHanNnManpoBanu, NpUMeHsst pasfnndHble
TUNMbI KONOHOK, B pa3Hble Nepnogbl BpEMEHW. cpaly nocrne goCcTaBKu, CNyCTA Hegentwo nyepes 2, 3, 4, 8 u 12 Hegenb nocne
aocTtaBku. VaydeHne nokasano, YTo B TEYEHUE NEPBLIX ABYX HEAENb KOHUEHTpaUuAa 3Ha4YUTENBHO HE n3MeHsAnace. beino
CAENAaHOo 3aKIMIYEHNE, YTO KOHTPOIbHbIE pacTBOpbl IXI cTabunbHbl B Criyvae XxpaHeHus1 Npu TemnepaTtype xonoannbHon
KamMmepbl B TEYEHWE, MO KpanHen mepe, 14 cyr.

E.3.2.3 JInHenHocTb cTaHOAApPTHON KPUBOW

B npeane metoaukn, npeactaBneHHble B HACTOALWLEM cTaHaapTte, AOMKHbI ObiTb NPUMEHUMbI KO BCEW obnactu
KOHUEHTpauun, HeobxoauMbIX NS OUEHKU COOTBETCTBUSA NpeaenbHbiM 3HAYEHUAM, YCTAHOBNEHHbIM B 4.3. OgHako BO
BpEMSI MEXNabopaTOPHOro CPaBHUTENBHOIO U3YYEHUS, NMPOBEAEHHOIO C UCMNONb30BAHMEM 3TUX METOAUK, NMUMHENHAS
obnactb ans 30 npu aHanu3e CooTBETCTBOBANa KoHUeHTpauusam oT 2 Ao 50 Mkr/mn, a NMHEeNHbIW Anana3oH NPy aHarnm-
3e OX[ cooTBeTcTBOBanN KOHUeHTpauusam oT 3 Ao 15 mkr/mn. Ha oCHOBaHMM NMUYHOIO ONbITa YYaCTHUKOB 3TOIN0 MeXxXayHa-
POAHOrO UCcrneaoBaHuUs NMHENHas 0bnacTb 3TUX aHANUTUYECKUX CUCTEM MOXET DObITb Be3 yulepba pacwmpeHa 4o KOH-
ueHTpauumn 100 mkr/mn ana 0 n 9XI. B HacToAWwWMN MOMEHT OTCYTCTBYIOT AAHHbIE ANA PELeHusA Bonpoca, MoryT nu
0bn1acTu NMHENHOCTU ObITb paclUMPEHbl B CTOPOHY Bonee HU3KUX KOHUEHTpaUUA CTaHAAPTHLIX pacTBOPOB.

E.3.3 JaHHble aHanuM3a n ux uHtepnpetaumsa [4.4.7]

B 4.4.7 npeactaBnena cooTBeTCcTBYOWAA 06paboTka AaHHbIX, KOTOPas AaeT BO3MOXHOCTb aHANUTUKY BbIMUCTTUTD
YPOBHW OCTATOYHbIX BELWECTB B 34NN U HA OCHOBaAHUWM 3TON0 — BO3MOXHYI0 403y, BO3AENCTBYHOLLYIO HA NaUuneHTa. JT0
NO3BOSIAET BbINyCKaTbh NPOAYKUUIO B COOTBETCTBUN C TpeboBaHUAMKM, NEPEYNCTIEHHbIMUN B 4.3.
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