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FOCT EN 13130-4-2015

MpeanucnoBue

Llenu, oCHOBHbIE NPUHLMMbI U NOPSAOK NPOBeAEHUst paboT NO MEXrOCyAapCTBEHHON CcTaHgapTusaumm
ycraHoBsneHbl NOCT 1.0-92 «MexrocynapCTBeHHaa cuctema cranHgaprtusauun. OCHOBHBIE MOSNTOXEHUS» U
MOCT 1.2-2009 «MexrocyaapcTBeHHasa cuctema crangaprusauun. CtaHgapTbl MEXIOCY4apCTBEHHbIE, Npa-
BMINa N pEKOMEHAALMU MO MEXTOCYAapCTBEHHON cTaHaaptusauuu. MNpasuna paspaboTku, NPUHATUS, NpUMe-
HeHusl, 0BHOBMNEHNUS U OTMEHbI»

CBeaeHunsa o ctaHpgapTe

1 NMOANOTOBIEH ®eaepanbHbiM rocyaapCTBEHHLIM YHUTAPHLIM NpeanpuaTueM «BcepoCcCuinckuin Ha-
YYHO-UCCNEeAO0BATENLCKMI MHCTUTYT CTaHgapTm3auum matepuanos u TexHonorniny (Prymn «BHUN CMT») Ha
OCHOBE CODCTBEHHOIO ayTEHTUYHOrO NEPEBOAA HA PYCCKUIA A3bIK CTAHAAPTA, YKAa3aHHOIo B MyHKTE 4

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM MO cTaHaapTusaumm MTK 527 «Xumua»

3 MPUHAT MexrocyaapCTBEeHHbIM COBETOM MO CTaHAapTMU3auuKn, METPONOrMKU U ceptTudukaumm (npo-
ToKon oT 18 uoHa 2015 r. Ne 47)

3a npuHATUE NPOroIocoBany:

KpaTKoe HaumMeHoBaHWe CTpaHbl No KO/:[ CTpaHbl No CoxpaneHHoe HanMeHoBaHWe HalMOHanbHOro opraHa

MK (MCO 3166) 004-97 MK (MCO 3166) 004-97 no cTaHJapTU3aumu

ApMeHuna AM MWHTOPrakKoOHOMpPa3BUTUSA

Benapycb BY loccTangapT Pecnybnukv Benapych

KasaxcTaH Kz loccTangapt Pecnybnuku KasaxcTaH

Kuprusus KG KblprelacTaHgapT

Poccusa RU PocctaHgapT

TapxukucTaH TJ TapxukcTaHgapT

YKpauHa UA MWH3KOHOMpPa3BUTMA YKpauHbl

4 Mpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PErynupoBaHUIO U METPONOrMK OT 24 mnons
2015 r. Ne 977-cT mexrocygapcteeHHbli ctaHgapt FOCT EN 13130-4-2015 BBeeH B JeNCTBUE B Ka4ECTBE
HauuoHanbHOro craHgapra Poccuinckoin ®egepauun ¢ 1 noHa 2016 1.

5 HacrtoAwmin crtaHgapt MAEHTUYEH EBPOMENCKOMY permoHansHomy craHaapty EN 13130-4:2004
Materials and articles in contact with foodstuffs — Plastics substances subject to limitation — Part 4: Determination
of 1,3-butadiene in plastics (MaTtepuansl 1 n3genus, KOHTaKTUPYIOLWME C NULLEBLIMK NPOAYKTamMu. KOMNOHEH-
Tbl NNIACTMACC C HOPMUPYEMbIM cofiepxaHnem. Yactb 4. Onpegenexue 1,3-0ytagueHa B nnacrmaccax).

[NepeBog C aHrnMICKoro Asblika (en).

OduumanbHbie 3K3EMNAPbLI EBPONENCKOr0 PErMOHanNbLHOr0 CTaHaapTa, Ha OCHOBE KOTOPOro MOAroTOB-
NEeH HaCTOALUMI MEXTOCYAAaPCTBEHHbIN CTAaHAAPT, U €BPOMNENCKOr0 PErMOHanbHOro craHgapra, Ha KOTopbIn
JaHa ccblfka, umetorca B degepanbHOM MHPOPMaLMOHHOM POHAE TEXHUYECKUX PerfiaMeHToB U CTaHAapToB.

CBe,quvm 0 COOTBETCTBUN MEXIocyaapCTBEHHbIX CTAaHAAPTOB CCbINTOYHbIM eBp0I'Iel7ICKI/IM pernoHanb-
HbIM CTaHAapTaMm NpuUBeAeHbl B AOMONHUTENBLHOM NpunoxeHun JA.

CTeneHb COOTBETCTBMA — nageHTu4dHaga (IDT)

6 BBEJJEH BMNEPBbIE

UHpopmauus 06 usMeHeHUsX K HacmosaueMmy cmaHdapmy rnybriukyemcs 8 exKe200HOM UHhOPMayUOH-
HOM yKa3amerne «HayuoHarnbHbie cmaH0apmbly», @ MeKcm U3MeHeHUU U NnornpasoK — 8 eXXemMeCcsiYHOM UHOP-
MayuoHHOM ykasamerne «HayuoranbHble cmaHdapmely. B criyyae nepecmompa (3ameHbl) Uilu OMMEHb! Ha-
cmosiweeo cmaHlapma coomeememeyrouwjee yeedomneHue bydem ornybrukosaHo 8 exXeMeCcsayHOM UHpOop-
MayuoHHOM yKkasamene «HauyuoHanbHbie cmandapmbiy. Coomeememsyiouas uHgopmayus, yeedomneHue
U meKcmabl pasmeujaromes makxe e UHghopmMmayUuoHHOU cucmeme obweeao rnonb308aHus — Ha ohuyuaribHOM
catime ®edeparnbH0o20 azeHmemea ro MexXHU4YeCKoMy pe2yniupoeaHuro U Mempornoauu e cemu VIHmepHem

© CtaHgaptuHdopm, 2015

B Poccuiickon deaepauum HacTOAWMIA CTaHAAPT He MOXKET ObiTb MOMHOCTLIO MMM YaCTUYHO BOCNPOU3-
BEAEH, TUPAKMPOBAH U pacnpoCTpaHeH B kavyecTBe oduumanbHoro ngaHus 6e3 paspelueHus deaepanbHOro
areHTCcTBa No TEXHUYECKOMY PEerynupoBaHUIoO U METPOIOrUn
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BBeaeHue

1,3-Byraanen (CH,=CH-CH=CH,) — MoHOMep, ucnonb3yemMblit B NPOU3BOACTBE HEKOTOPLIX NMAcTMace
U U34enui U3 HUX, KOTOPbIE MOTYT HAXOAUTHLCA B KOHTAKTE C NULLIEBLIMK NpogykTamu. B npouecce cuHTesa co-
nonumMepos 1,3-0yTagneHa HeKOTOPOE KONMYECTBO MOHOMEPA MOXET OCTaBaTLCA B NONMMEPE N MUTPUPOBATL
B NULLIEBOW NPOAYKT NPU KOHTAKTE C HUM.
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M E XTOCYALAPGCTUBETUHTHUbB # C TAHJJDAPT

Matepuans! u U3genusi, KOHTaKTUpYIOWMNe ¢ NUIEBLIMY NPOAYKTaMK

NNACTMACCbHI. KOMMNOHEHTbLI C HOPMUPYEMbIM COOEPXXAHUEM
YacTtb 4

OnpeaeneHune cogepxanua 1,3-6ytagueHa B nnacrmaccax

Materials and articles in contact with foodstuffs. Plastics. Substances subject to limitation. Part 4.
Determination of 1,3-butadiene in plastics

Oara BBegeHus — 2016—06—01

1 O6nacTb NpUMeHeHus

HacToAwuin ctaHgapT yctaHaBnMBaeT METOA ONpeAeEneHus coaepxaHns MoHomepa bytagmeHa B no-
numepax.

Hacrosiuii MeToa npuMeHUM Ansi CONONMMEPOB akpuoHUTpun-6yraaueH-crupona (ABC), yaaponpou-
Horo nonuctupona (YINC), a Tawke Ans Apyrux nonuMepos u cononvmepos 1,3-0ytaaueHa, pacTBOPUMbIX,
ancneprupyembix unm Habyxatowmx B N,N-gumeTunaveramuge. CogepxxaHue MOHOMEPA BbIPAXKAETCH B MUIT-
nurpammax 1,3-6ytagmeHa Ha kunorpamm nonumepa. Metog npumeHum npu cogepxanuu 1,3-6ytaaueHa B
nonumMepe, pasHom unu Gonee 0,1 Mmr/kr.

2 HopmaTUBHbIE CCbINKK

Ona npumeHeHWs HacTOsLLero ctaHjaprta Heobxoaum Cneaylowuii CCbINOYHBIA AOKYMEHT. Ana
AaTNPOBaAHHBIX CCbINOK NPUMEHSIOT TOMBKO YKa3aHHOE U3 aHNE CCbINOYHOro AOKYMEHTa, ANA HeaaTu-
POBAaHHbIX CCbINOK MPUMEHRAIOT NOCMNEAHEE U3JAaHNE CChINMOYHOrO AOKYMEHTA (BKMIOYas BCE €ro usme-
HeHUs).

EN 13130-1:2004 Materials and articles in contact with foodstuffs — Plastics substances subject to
limitation — Part 1: Guide to test methods for the specific migration of substances from plastics to foods and
food simulants and the determination of substances in plastics and the selection of conditions of exposure to
food simulants (MaTtepuanbl u n3aenus, KOHTaKTUpYyOLMeE C NULLEBbLIMKU NpoayKTamu. KOMNOHEeHTbI NnacTtmace
C HOpMUpYEeMbIM coepxaHuem. Hactb 1. PyKOBOACTBO K METOAAM UCTILITAHUA HA cneuuduyecKyo Murpaumio
BELLECTB U3 NIacTMace B NULLEBbIE MPOAYKTHI U UX UMUTATOPbI, ONPeAEneHne KOMNOHEHTOB NNAcTMacce U Bbl-
6op ycnoBui BO3AENCTBUA HA MULLEBLIE UMUTATOPbI)

3 CywHoCTb MeToaa

CoaepxaHue 1,3-6ytagueHa B nonumepe onpeaensitot METOA0M paBHOBECHOW NapodasHoi ra3o-
Bon xpomartorpacuu pactsopa nonumepa B N,N-gaumetunauyeramumae ¢ npUMEHEHMEM aBTOMAaTU3NPO-
BaHHOro NpobooTOOpPHUKA M NnNaMeHHO-uoHu3aunoHHoro aetektopa (MAQ). B kayecTBe BHYTPEHHEro
cTaHgapra ucnonb3yiloT n-neHtad. Fpagyvposky no 1,3-6yragmeHy npoBOAAT MO METOAY CTAHAAPTHLIX
nobasok.

Ecnun pobagka 1,3-6ytagueHa B pacTBop nonmmepa BrMSIET HA BHYTPEHHUI CTaHAapT — N—-NEHTaH, rpa-
AyMPOBKY NPOBOASAT N0 MeToay A00aBOK 6€3 NpUMeHeHUst BHYTPEHHEro CTaHAAPTA, Kak ONMMCAaHO B NPUIOXe-
HUM A,

Ecnun HeT BO3MOXHOCTM aBTOMaTU3MPOBAHHOIO 0TGOpa napo-Bo3ayLUHON dasbl, HE06X0AUMO NPOBECTH
€ro BPYYHYI0, KaKk OnucaHo B NpunoxxeHum B.

Mposepky pedynbratoB no coaepxanutio 1,3-0ytagueHa npoBOAAT METOAOM  XpOmaro-Macc-
cnekrpomeTpun (MX/MC).

UspaHune odpuumansHoe
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4 PeareHTbl

MpeaynpexaeHue — Bce xummuyeckue BeLLeCTBa B OONbLUER UNMU MEHbLUEN CTENEeHU ONacHbl ANs 340-
poBbs. HacTosawwmit cTaHaapT He coaepXUT MHCTPYKUMK o 6e30nacHOMyY 06paLLEHNIO C XMMUYECKUMU BELLe-
cTBamu, oTBevaroLue BceM TpeboBaHUSAM 3aKOHOAATENLCTBA CTPaH, B KOTOPbIX COGNI0AAETCA 3TOT CTaHAApT.

4.1 1,3-byraguen (CH,=CH-CH=CH,) uncrotoii Gonee 99,5 % macc.

4.2 n-MentaH [CH3-(CH,)5-CHg], B kOTOpOM coaepkaHue npumecen Co BPEMEHEM YAEPXKNBaHUA,
paBHbIM BpeMeHu yaepxuBanus 1,3-6ytaguena, cocrasnser He bonee 1 % nnowaau MNX-nuka 1,3-6yTa-
aueHa.

4 3N,N-Aumetunaueramua [CH3-CO-N(CH,),), nnotHocTbd’=0,9600-0,00094 T,rae T-Temnepatypa, °C.
N,N-aumeTunaueramua, He coaepXalumii NPUMEcein CO BPEMEHEM YAepXMBaHUA, PaBHLIM BPEMEHU yaep-
»uBaHua 1,3-6ytagueHa u n-neHtTaHa, unu coaepXalumini ux B KONM4ecTse, COOTBETCTBYIOLWEM MeHee 1 %
nnow@aau MNX-nuka 1,3-6ytagmeHa u n-neHraHa.

4.4 lMpurotoBneHne martpuyHbix pactsopoB 1,3-6ytaaueHa B N,N-aumerunaueramuae B guanasoHe
KOHUEHTpauwmii ot 5 o 10 Mr/r npoBOAAT cneayiowmm o6pasom:

a) CKMSIHKY ¢ MeMBPaHO U KPbILLKOK BMECTUMOCTLIO 50 cm3 (5.4) B3BELLMBAIOT C TOHHOCTbIO 40 0,01 MF.
Munetkoi BHOCAT B cknsiHky 50 cm® N ,N-aumeTunaueramuaa (4.3), 3akpbIBaloT CKNSIHKY KPbILLKOI U B3BELLU-
BalOT CHOBA C TOYHOCTHI0 10 0,01 mr. BcTasnaioT B MemMOpaHy ABe UMbl OT WNpuues ana eeeaeHus 1,3-6yta-
AueHa v yaaneHus Bosayxa. BagewmsaioT ewe pas ¢ TO4HOCTbIO A0 0,01 Mr. B BbITSXXHOM WKady ¢ NOMOLLbIO
LunNpu1La BBOAAT B CKNsiHKY ot 0,3 00 0,51 1,3-6ytaguena (4.1), 6apborupys ero yepes N,N-aumetunaveramua.
CHOBa B3BELUMBAIOT CKJISIHKY C UrflaMu C TOYHOCTbIO A0 0,01 Mr 1 3aTem yaanaiot ux. PaccuuTbiBalOT KOHUEH-
Tpaumio 1,3-6ytagueHa B MunnurpamMmax Ha rpamM pacTeopa;

b) Ana npuroToBneHusi BTOPOro MaTpUYHOrO pacTeopa NOBTOPAIOT AEWCTBUA NO NEPEHUCIIEHUIO a).

MpumMmedaHue —Mpu MUHUMaNLHOM 06beme cBOGOAHOMO NPOCTPAHCTBA OCHOBHBIE PACTBOPL! MOTYT XpPaHUTL-
cs Npu Temnepatype MuHyc 20 °C A0 BOCbMU HeAlenb B CKNSIHKaX, 3aKpbITbIX MeMOpaHaMu 1 Kpbllukamu. Mpogomkutent-
HOCTb XpaHeHus npu Temnepatype 4 °C — He 6onee 1 Hegenu.

4.5 CtaHaaptHele pactsopbl 1,3-6ytagnena B N,N-auMetunauyetramuae koHueHtpauuen ot 0,01 ao
0,5 mr/cm3 (uTo cooteeTcTBYeT 0,2 MK/20 cM3 — 10 MKI/20 cM3, cM. npuMedanme k 6.2.2) roTOBAT CreayioLLMM
obpasom:

a) B3BELUMBAIOT CKNAHKY (5.3) ¢ MeEMOPAHON U KPbILLKOW C TOMHOCTbIO A0 0,01 Mr. C MOMOLLBIO MUMNETKK
[06aBnsaoT B cknsHKy oT 15 Ao 20 cmd N,N-gumeTunauetamnaa, 3akpbiBaloT CKMAHKY KPbILLKOA 1 B3BELLU-
BAIOT CHOBA G TOYHOCTLIO 40 0,01 mr. JoBaensioT ot 0,2 a0 5,0 cm3 maTtpuuHoro pacTeopa (4.4), TwarensHo
nepemMeLLMBaloT U B3BELUMBAIOT CHOBA C TOYHOCTLIO A0 0,01 mr. PaccuuteiBatoT koHueHTpauuio 1,3-6ytagneHa
B MUKPOTpaMMaXx Ha rpamm pactaopa nubo B Mukporpammax Ha 20 cm® pacTeopa (Ans pacyeToB NCTONL3YIOT
NNOTHOCTb, MPUBEAEHHYIO B 4.3). [InA nonyvyeHus pa3daBneHHOro pacTeopa NoBTOPAIOT NpoLeaypel Mo Ha-
cTosiLleMy nogpasaeny;

b) Ana npuroToBneHUst napannensHoro KOMNMekTa CTaHAaPTHbIX Pa3baBneHHbIX PaCTBOPOB MOBTOPSAIOT
npoueaypy no NepeyvncreHunio a), UCNosb3ysi BTOPON MaTpUyHbIA PacTBOP, NPUrOTOBMEHHbIV Mo 4.4, nepe-
yucneHune b).

4.6 CtanpaptHble pacTBopbl n-neHtaHa (4.2) B N,N-gumerunaueramuge (4.3) ¢ U3BECTHON KOHLEHTpa-
umeit ot 0,5 40 2 Mr/cm3, UTO COOTBETCTBYET KOHLIEHTpaLmu 10 MKr/20 cv3—40 Mkr/20 cM3, rOTOBST, Kak ONMCaHO
B 4.4, v pa3baBnsioT 40 KOHLEHTPaLUWUKM aHanorn4Ho pactsopam no 4.4. u 4.5.

4.7 A30T yuctoton 99,9999 %.

5§ Annaparypa

MpumeyaHue —Mapky annapaTypsl UK Npubopa ykasbiBaloT TOMbKO B TOM Clydae, Korja OHU UMEIOT KaKue-
nnBo 0coBEeHHOCTU MM N3rOTOBMNEHbI B COOTBETCTBUM C ONpefeneHHbIM TeEXHUYECKUM 3aaHneM. MpeanonaraeTea uc-
nonb3oBaHue cTaHfapTHOro nabopaTopHoro 0GopyAoBaHMS.

5.1 MasoBbIn xpomarorpad ¢ nnamMeHHO-MoHM3aUMOHHbIM geTekTtopoM (M) u aBTOMaTuyeckum npo-
600TGOPHMKOM PAaBHOBECHOW hasbl.

5.2 Tlasoxpomarorpadmyeckas KonoHka, pasgensiowas N,N-gumetunauetamua, 1,3-6ytagueH wu
n-neHTaH Takum obpasom, 4Tobbl Nukn 1,3-0yTagneHa u n-neHTaHa He NnepekpbIBanMcb NUKamMu Apyrux KOm-
NMOHEHTOB Npobkl 6onee yem Ha 1 % nnowaau.

2
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MpumevaHune —[[danee npuBeaeHsl NPUMEpPLI razoxpomaTorpacuyeckux KoNoHOK, NOAXOASALLMX AN NpoBeje-
HWSA aHanuaa 1,3-6yTaguneHa:

a) KBapueBas KanunngapHasa KonoHka AnvMHon 10 M ¢ BHYTPEHHUM AnaMeTpoMm nopuctoro cnos 0,32 mm
N TONLWMHOW NNEHOYHOro cnos dasbl 10 MKM;

b) HabuBHasi NpeaKONOoHKa ANWUHOW 1 M, ANAMETPOM 2 MM, 3anONHEHHANA KBAPLIEBbIMU MUKpocdepamu
pasmepomM oT 100 go 150 meLwu, nocneaoBaTenbHO COEAUHEHHAs C ABYMS HAOUBHBIMMW KONOHKaMMW AMMHON 2 M,
anaMmerpom 2 MMm. CopbeHT — rpachmuTusmpoBaHHas caxa ¢ 0,19 % NUKPMHOBOWM KMCNOTLI; yAenbHas NOBEpX-
HOCTb — NpuBnuanTensHo 10 M3/r, pasmep yactuw, — ot 80 Ao 100 meL;

C) ra3o-afCcopOUMOHHBIN Kanunnap BHYTPEHHUM anameTtpom 0,53 Mm, annHon 30 m.

5.3 CKNSIHKM BMECTUMOCTbIO 20 cM3 unm APYroi BMECTUMOCTLIO, NOAXOAALUME ANA aBTOMaTUYECKOTO
npo6ootbopHuka ¢ npobkon u3 ByTunkaydyka, CUNOKCAHOBOIO Kay4yKka ¢ TE(DNOHOBbLIM MOKPLITUEM C antoMu-
HUEBBIMU 3QXUMaAMMU.

5.4 CknsiHKM ANns 06pa3LioB BMECTUMOCTbIO 50 cM3 ¢ KpbILLKaMM, Kak ykasaHo B 5.3.

5.5 MuKpOLLNPULbl BMECTUMOCTbIO 50 MM3 1 LLINPULIbI BMECTUMOCTbIO 5 cMS.

6 Obpasubl Ans UcnbiTaHusA

6.1 O6GwWwKe NoNoXeHns

TNa6opartopHblie 06pasubl NOTPEOUTENBLCKUX TOBAPOB, M3rOTOBMEHHLIX U3 NOMMMEPHbLIX MaTepuanos,
aHanu3upytoT B COOTBETCTBMM CO cTaHgapTom EN 13130-1.

6.2 MoagroroBka 06pa3LOB ANA aHanu3a

MpumedaHue —OnpeaeneHne coaepxanus 1,3-GyTagneHa B nonuMepax NpoBOASAT B MHTepBarne, GrinakoM npe-
Aeny oBHapyxeHWsi faHHoro MeToAa. MosToMy nofroToBKy o6pasLoB ANst aHanmsa criedyeT NpoBOAUTL ¢ GOMbLLOKH OCTO-
POXHOCTBIO, UTOGLI M3GeXaTb HenpeHaMEPEHHOTo 3arpA3HeHus. PeKOMeHAYEeTCA crefoBaTb CreAYHOLLMM NpaBunam:

a) nepeg 3arpyskoi nonumepa n N,N-gumetunauetrammaa cknsaHkm (5.3) npoayBatoT OUMLLEHHLIM a30TOM;

b) Bo nsbexxaHne nepekpecTHOro 3arpsisHeHus us-3a ucnapenusa N,N-gumerunaueraMmua ansa pacrsope-
HKUst 06pasuya nonumepa crneayet XpaHuTb B OTAENLHOM MOMELLEHMM, KOTOPOE HE UCNOML3YIOT ANA NOATOTOBKU
MaTPUYHbIX U CTaHAAPTHLIX PaCTBOPOB.

6.2.1 O6pasubl AnNA UcnbITaHUA

CknsHky (5.3) ¢ MEMOPaAHON U KPbILUKOW B3BELUMBAIOT C TOYHOCTbLIO A0 1 ML [OMeLWaloT B CKNAHKY
(1,00 £ 0,01) r uccneayemoro obpasua. Nunetkon BHocAT 5,00 cm N,N-gumeTtunauetramuga, 3ateM MUKPO-
LnpuLEM BMeCTUMOCTbIo 50 MM (5.5) BBogsT 20 MM3 pacTBopa BHYTpEHHEro ctaHaapta (4.6). 3akpbialot
CKITAAHKY MEMOpPAHON U KPbILLKON U repMEeTU3MpyIoT. [ing pacTBOpPEeHUsi nonmmepa OCTaBMsOT CKMSHKY ¢ 00-
pasyoM Npy KOMHATHON TeMMNepaType Ha HOYb MPU OCTOPOXKHOM NepeMeLLuBaHumn. 3atemM, ecnu Heotxoaumo,
cnerka nogorpesalor.

6.2.2 O6pasubl ANA rpagyvpoBKU NO MeToay CTaHOAPTHbIX 06aBOK

JeitctBytor no 6.2.1. Mepen pacrBopeHuemM obpasla MUKPOLLMPULEM BMECTUMOCTbIO 50 Mm3 yepes
mMemBpaHy BBOAAT B CKNsiHKY 20 MM® cTanaapTHoro pacTeopa 1,3-6yTaguena (4.5) 1 TLaTenbHO nepemeLum-
BAIOT.

MpumedaHune —[nA Toro YToObl KOHLEHTpaLUsS aHanu3npyeMbix 06pasLoB COOTBETCTBOBasa AUana3soHy rpa-
ayuposku, B 20 Mm3 CTaHAapTHOro pacTBopa AOMKHO copepxaTtbes He 6onee 10 Mkr 1,3-6yTagnena.

6.2.3 XonocTtble pacTBOpbI

B cknsaHky (5.3) BRoasAT 5,0 cm3 N,N-gumetunaverammaa. 3akpblBaloT CKASHKY MeMBPaHOii 1 KPbILLIKOV
U repMETU3UPYIOT.

7 NpoBeaeHune UcnbiTaHNsA

7.1 MogroroBKa ra3oBoro xpomarorpada

B 3aBucumocTu OT TUNa xpomarorpada u ucnonb3yemon 4na onpeaeneHuna cogepxanua 1,3-bytague-
Ha KOMOHKM YCTaHaBNUBAIOT COOTBETCTBYIOLLUME MapaMeTpbl ra3oBoro xpomarorpada.
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MpumedaHue —YcraHaBnuealoT cneaytoue ycnosusa xpomarorpacdupoBaH1s ¢ KONOHKOW, ykazaHHOM B nepe-
yucneHun a) (cM. npuMedaHue K 5.2):

- Temnepartypa coeauHuTenbHOro kanunnsapa: 150 °C;

-TeMneparypa TepmocTara: usotepmuyeckuin pexmm—50 °C B teueHnme 10 MuH, Harpes oT 50 °C 00220 °C
CO CKOpOCTbIO 5 °C/MUH, nsotepmuyeckuii pexum — 220 °C B TeueHne 15 muH;

- Temnepartypa getekropa: 250 °C;

- ras-HocuTenb: renui, npeasapurensHoe cxarune — 0,6 6ap, CKOpOCTb rasa Ha BbIXOAE U3 AEnUTENS
notoka — 20 cM3/MuH;

- rasbl MAL: B COOTBETCTBUM C MHCTPYKUMEN NPOU3BOAUTENA.

7.2 BbInosiHeHUe u3MepeHun

[ns kaxaoro o6pasua NnpoBoAAT He MEHee ABYX NapannenbHbIX U3MEPEHUN.

MamepeHus ansa scex 06pasLioB, NOArOTOBNEHHBLIX NO 6.2, NPOBOAAT B OAUHAKOBLIX YCIOBUSAX.

[o Hauyana npoBeaeHUsi USMEPEHMUI NPOBEPSIIOT CTabUNbLHOCTL 6A30BOM NIMHMK U NIMHEWHOCTbL OTKNMKA
aetekTopa.

OO6pa3ubl pacTBOPOB, NOArOTOBMEHHbIE MO 6.2, BLIAEPXMBAIOT B TepMmocTare npobooTrbopHuka 60 MuH
npu (90 + 1) °C anA ycraHOBNEHUS paBHOBECUA B ra3oBoi ¢pase u 3atem, crieaya nporpaMmme U3MepeHum,
npoBoasT otbop npo6 (NPoAOMKUTENLHOCTL 0TOOpa Npobbl — 12 C).

Muku 1,3-6yTagmena n n-neHTaHa naeHTMMULMPYIOT N0 BPEMEHU YAePXUBAHUA. MI3MEPSAIOT BbICOTY UMK
nnoLwaab NMKOB U pacneyarbiBaloT aHHbIe.

B ycnoBusix, ykasaHHbIX B 7.1, Bpems yaepxuBanus 1,3-6ytagueHa cocraBnser 15 MUH, n-neHTaHa —
24 MUH.

Mpu onpeaeneHun NUMKOB crneayer 00paTuTb BHUMAHME HA BO3MOXHOCTb MELLAIoLLMX BAUAHUIA ApYyrux
yrnesoaopoaos C,. Bo Bpems npeaBapuTEnbHbLIX UCTbLITaHUIA ObiNo ycTaHoBneHo, yto nuk 1,3-Gytaguena
MOXET ObITb NEPEKPLIT CNEAYIOLWMMU COEAUHEHUSIMMU:

- TPaHC-0YTEHOM — B Cny4ae UCNOoNb30BaHUsi HABUBHOM KOMOHKU, ONUCAHHOM B MPUMEYaHum K 5.2, nepe-
yucneHue b);

- 1-6yTeHOM U U30-OyTEHOM NPU UCNOML3OBAHUU KANUNNAPHOW KOMOHKW, ONMUCAHHON B NPUMEYaHUM K
5.2, nepeyucnenue a).

BoccraHoBneHne ucxoaHoin 6asoBoit nuHuu nocne Beixoga N,N-auMetunauerammuaa ua KONMOHKU Mo
NpUMeYaHuto K 5.2, nepeyncneHume a), NPOUCXOAUT NPUMEPHO Yepes 70 MUH.

8 Obpaborka pe3ynsraToB

8.1 MeTtopg pacueTa

MpumeyvyaHue — lNpoBefeHne ONUCaHHLIX Aanee pac4yeToB NpeanonaraeT, YTO AMS BCEX W3MEPEHWIA Uc-
nonb3oBasnu pacTBOp UCMbLITYEMOro NnonMmMepa ogHMX U Tex xe obbema U KoHUeHTpauuu. Hanpumep, 1,00 r o6pasua
nonumepa pacteopeH B 5,00 cm3 N,N-gumeTnnadetamuaa. ns BHyTpeHHero cTaHgapTta Takxke Obl10 MCnonb3oBaHo
OAHO M TO Xe KONMMYeCTBO CTaHAapTHOro pactsopa, Hanpumep Bbina fobaBneHa ofHa U Ta e Macca BHyTPEHHEro
cTaHfapTa.

8.1.1 Bnusawuwme daktopbl

Ecnu ans ucneityemoro o6pasua (cMm. 6.2.1) 6e3 gobaeku n-neHraHa B 06nacTu xpomarorpamMmmel, COOT-
BETCTBYIOLLEI NMUKY N-NeHTaHa, obHapy>XeHbl AOMONHUTENbHbIE MUKW, MIOLWAAb KOTOPLIX COCTaBnsAeT Gonee
10 % nnowaam nuka n-neHTaHa Ansa rpagynpoBOYHbIX pacTBOpPOB (CM. 6.2.2),  ecnu aHanu3 napannenbHblx
06pasLoB NokasbiBaeT M3MEHeHUe aTux nnowaaein 6onee yem Ha * 20 % no aGCoONOTHON BENUYKMHE, Crieayert
NPUMEHUTb METOZ OOLIMHON rPaaynpPOBKU, ONUCAHHBIA B MPUNOXEHUN A.

8.1.2 OnpepeneHue cogepxaHusa 1,3-6ytagueHa B norimumepe

8.1.2.1 O6Lume nonoxeHna

paaynpoBoYHbIi rpadpuk (CM. pUCYHOK 1) CTPOAT, MCMOMb3ys 3aBMCUMOCTb NOMYYEHHbIX A4NA rpagy-
MPOBOYHbIX PAaCTBOPOB (CM. 6.2.2) oTHOLIEeHUI nnowaaun nuka 1,3-6ytagueHa kK nnowaan nuka n-neHTaHa
OT KOHUeHTpauumn 1,3-0ytagneHa, Ao6aBNeHHOro K pacTeopy ANA aHanusa, B MUNNUrpaMmmax Ha Kuno-
rpamm.



FOCTEN 13130-4-2015

0Cb X — KonnyecTso 1,3-GyTaaueHa, A06aBNEHHOTO K rpalyupoBOYHOMY PacTBOPY, MI/KT; OCb y — OTHOLLIEHMe MNoLaAn nuka
1,3-GyTaaueHa K NnoLyaam nuka n-neHTaHa; T — OTHOLLEHWe nrolyazeil NMKoB, COOTBETCTBYIOLLEE UCTbITYeMoMy oGpasLly; C —
OTHOLLIEHWA NMoLLaAel NNKOB rpaflyMpoBOYHbIX PaCcTBOPOB; Z — TOUKa NepeceyeHNs, COOTBETCTBYIOLan KOHUeHTpaLmn 1,3-6yTaanera
PucyHok 1 — MpafynpoBOoYHbIA rpaduk

8.1.2.2 MNony4eHune pesynsraToB M3 rpadouka

KoHueHTpauumio 1,3-6ytagmeHa B ucnbityemom obpasue (cMm. 6.2.1.) onpeaensaioT oGpaTHON sKCTpano-
nauuen rpagympoBOYHON KPUBOW HA OCb X, FA€ TOYKa NepeceyeHunss Z COOTBETCTBYET MCKOMOW KOHLIEHTpaumm
1,3-6yTaguena.

8.1.2.3 Pacyet no napameTrpam perpeccumu

PaccunTbiBalOT NMMHUIO NMHENHOW perpeccun aAna rpagympoBOYHOro rpaduka, BKnyasa sHadeHune T

y=ax+b, M

rae y — oTHoweHue nnowaan nuka 1,3-6ytagueHa Kk nnoLiaamn nuka n- NeHTaHa;

& — HaKINOH NWHUM perpeccuu;

X — KOHUEeHTpaumsa 1,3-6ytagmeHa B nonumepe, Mr/kr;

b — TO4Ka NepeceyeHns OCM U NUHUK PETPECCUN.

Coaepxanue 1,3-6ytagmeHa B UCNLITYEMOM 06pasLe MOXHO NONYyYUTb, UCXOAA U3 NapamMeTPOB perpec-
cuu a n b B COOTBETCTBUU C YPaBHEHUEM

Cor = @
rae CsyT — copgepxxanue 1,3-6ytagneHa B ucnoityemom obpasue, Mr/kr;
@ — Yron HakmnoHa NMHUKU Perpeccuu;
b — nepeceyeHne NUHUN Perpeccun.
O6a cnocoba no3BoNsAT NONMy4uTb coaepxanue 1,3-6ytagueHa B NonuMmepe, BbIPAXKEHHOE B MUMMU-
rpammax 1,3-6ytagmneHa Ha 1 kunorpamm nonumepa.

8.2 NoBTOPAEMOCTHL U BOCNPOU3BOANMOCTb
8.2.1 NMpoBepka NPUMEHMMOCTU MeTOAA

Ona npoBepkn NPUMEHUMOCTU HACTOALLEro MeToaa ObinuM NpoBeAeHbl MEXNabopaTopHLIE UCTLITAHUSA
cononumepa ABC. Kaxabiin n3 9 ncnoitatenen onpegenun KoHueHTpauuo 1,3-6ytagueHa B obpasue cono-
numepa 5 pas. B pesynsrare 6bino onpeaeneHo cpegHee cogepxaxue 1,3-6ytagueHa, pasHoe 1,04 mr/kr
nonumepa.

8.2.2 NoBTOPAEMOCTH U BOCNPOU3BOAUMOCTb

OueHka pesynbTatoB MexnabopaTtopHbIX UCMLITAHUI C BEPOATHOCTLIO 95 % aana cnegylowme pesyrnb-
Tatbl:
- noBropsiemocTtb 1 — 0,15 mr 1,3-6yTagmeHa Ha kunorpamm nonumepa;
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- Bocnpoussoaumocts R — 0,51 mr 1,3-6ytagneHa Ha kunorpaMmm nonumepa.
8.2.3 Npepen o6HapyxeHUsA

BryTpunabopatopHbie npeaensl o6HapyxeHus (MO), HallieHHble MO pe3ynsTaTtaM rpaayupoBku B COOT-
BeTcTBuUn ¢ EN 32645, Haxogatcsa B uHTepeane ot 0,056 go 0,108 mr/kr nonuMepa. Takum 06pa3oM, AaHHbIN
METOA NO3BOSISIET KONMMYECTBEHHO onpeaenuTb1,3-6yTagmeH npy MUHUMAarIbHOM €r0 COAEPXKaHUU B NONIUMEPE
0,10 Mr/Kr, KOTOPbIN paccMaTpMBaETCA Kak MexrnabopaTopHbIi npeaen oGHapyXeHus.

9 MoaTBepxaeHMe NOMyUYeHHbIX Pe3ynLTaToB

9.1 Heo6x0a4MMOCTL NOATBEPXKAEHUA pPe3ynbLTaToB

Mpu koHUeHTpauun ocrtatoyHoro 1,3-0ytagmneHa B nonumepe, ONpeaeneHHOn B COOTBETCTBUM C 8.1 u
npesbILLALLEn oNyCKaeMoe 3Ha4eHne, pagHoe 1 Mr/kr, He06Xo0AMMO NOATBEPANUTL NONYYEHHbIE Pe3ynbTaThl
cornacHo 9.2. B gaHHoM cnyyae noaTeepxaeHue Heobxoanmo, eCnu KonmyecTsa MUrpaLum NCCneioBaHHOroO
maTtepuana unu usgenusi paBHo unu Gonblue 1 Mr/kr.

9.2 NMoareepxaeHUe pesyrnbTaToB METOAOM XPOMAaTO-MacC-CNEKTPOMETPUU

MoBTOpPHLIN aHanu3 o6pasLoB AnA ucnbiTaHusA (cM. 6.2.1), rpagyupoBoYHbIX (CM. 6.2.2) U XONOCTbIX
pacteopoB (cM. 6.2.3) NpoBOAAT B BbIOpaHHbLIX YCroBusaX. [MpoBEpSIOT OTHOLLEHWE MacChl K 3apsaay m/z ana
noHoB 39, 53 u 54 1,3-6ytaaueHa u 72 u 57 ana n-neHtaHa. MakcuMansHOE COOTHOLLEHUE UHTEHCUBHOCTEN
macc 53/54 1,3-6ytagmena ans ucnolTyemoro obpasiua JOomKHO COBNaaaTh C COOTHOLUEHUEM MUKOB 3TUX Xe
Macc AN rpagyMpoBOYHOro pacTeopa. 310 COOTHOLWeHue cocrasnsaer 0,75/1. Mnowaau nukos 1,3-6ytaaue-
Ha M NeHTaHa pacCYUTLIBAIOT, YMHOXAasA LUMPUHY NKKa Ha NOSIOBUHE €0 BbICOThI HA €70 MaKCUMAasbHYIO BbICO-
TY UMK Ha BbICOTY B npeaenax 2 % OTKIIOHEHUS OT aGCOMIOTHOTO BPEMEHM YAEPXKUBaHUSA CTaHAapTa, BbiOupas
MeHbLUee 3HavyeHue. PaccunTaHHble Takum 06pa3oM COOTHOLLEHUS NNOLaAei UCNonb3YIoT ANa onpeaeneHus
coaepxaHusa 1,3-6ytagmeHa B nonmMepe B COOTBETCTBUM C 8.1.2.1.

10 MpoTokon ucnbiTaHUsA

MpoTokon ncnbITaHUs AOMKEeH CoaepxaTh:

a) CCbINIKY Ha HaCTOALWMI CTaHAapT;

b) BCIO MHpOpMaLUtO, HeoBXxoauMyI0 AnsA naeHTudmkauumn o6pasua;

C) hopMy M3 enusa U3 niacTMacchbl MNKM Marepuana;

d) TMN NULLEBOro NPOAYKTA, C KOTOPLIM MOXET KOHTaKTUPOBaTb 06pa3ew; npu ucnonb3oBaHum. Ecnu u3s-
BECTHO, HEOOX0AMMO YyKa3aTb KNAacCUUKALIMOHHDbIN HOMEP NULLIEBOTO NPOAYKTA B COOTBETCTBUU C Tabnuuen
2 cranpapra EN 13130-1;

€) npeanonaraemble yCroBus UCNOMb30BaHUS, €CNU OHWU U3BECTHbI;

f) OTKNOHEHUs OT CTaHAAPTHOrO METoAAa, NPUYMHbLI TAKUX OTKMOHEHWIA;

g) ocobble TpeboBaHua yacren cepumn ctaHgaptos FOCT EN 13130;

h) nobble KOMMEHTapuu No pesynsTatam UCNbITaHWU;

i) MHdbopMaumIO 0 NpoBEAEHUM NPOLEAYPbLI NOATBEPXAEHUA NPABUITbHOCTU PE3yNbTAaTOB UCTLITAHUN;

j) Aonycrumoe KonM4ecTBO MUrpaLmm BELLECTBa, T. €. 1 Mr Ha KUnorpamMm marepuana unm U3genus;

k) HaumeHoBaHue naboparopum, NPOBOAMBLLEN UCTILITAHUE, U UMSA ONeparTopa;

1) aaty usrotoBneHua u cnocob u3rotoBneHusi obpasua, AaTy NnpoBeAeHUs aHanu3a, a TaKke MHgpopma-
uuio 06 ycnoBsusix xpaHeHus obpasua;

m) pe3yneTaT KaXaoro UCNbITaHWus, CPEAHMIA pe3ynbrar AByx unu bonee onpeaeneHuit, yaoBneTBops-
IOLWMX YCITOBUAM NOBTOPSEMOCTU, U3NOXEHHbIM B 8.2.2, BbipaXXeHHbIN B Munnurpammax 1,3-6ytagueHa Ha
KunorpaMm nonumepa.
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lMpunoxexue A
(o6s3arenbHoe)

MpaaympoBka no metoay no6aBoOK

A.1 Oowume cBegeHun

Ecnu npu ucnonb3oBaHun BHYTPEHHEro cTaHAapTa BbIABNEHb Kakne-nmbo MeluatoLme BAUAHNS, rpagyupoBKy ocy-
LecTBAAIOT Mo MeToAy AobaBok 6e3 fo6aBneHNst BHYTPEHHero cTanaapTa. [pagyMpoBKy NPOBOAST TaK Xe, Kak OnucaHo
B HacToslLLeM cTaHfjapTe, 3a UCKMoYeHneM AobaBrneHns BHYTPEHHEro cTaHAapTa K pacTBopaM ANSA rpagyupoBKWU U nC-
cnegyeMesiM obpasiam.

O6paboTky AaHHBIX NPOBOAST aHaNorMyHo Npoueaype, onucaHHol B 8.1.2.1 HacToAWEro cTangapra.

MNpumeyaHrue —Ipu HeoBxoaumMocTn U3 NroLagu Nukos 1,3-6yTagneHa BLIYUTAIOT NAOLL@AN MUKOB XONOCTOrO
pacteopa N,N-auMmetunayetamuaa.

A.2 NocTpoeHue rpagynpoBoYHOro rpaduxka

MpanynpoBoYHbLIN rpacuk (pUCYHOK A.1) CTpOAT, OTkNagblBas No ocu opauHaT nnowaau nukos 1,3-6ytagmnena, no-
nyYeHHble ANA rpagynpoBOYHbIX pacTBOPOB, a Mo ocy abeynce — koHueHTpayuto 1,3-6yTaguena, AobaBneHHoro B pacTBo-
pbl uccnegyemoro obpasua.

X — KoHUeHTpauus 1,3-6yTagneHa, go6aBneHHOro k o6pasuy, MI/kr; y — nrowjadb Nnvka rpajyMpoBoYHbIX pacTeopos; T — nnowjagb
nuKa, cooTBeTCTBYOLAA nccrnegyemomMy obpasty; C — nnowjasmn nukos rpafynpoBoYHbLIX PacTBOPOB; Z — TOYKa nepeceveHns,
COOTBETCTBYOL|asA KoHLUEeHTpauum 1,3-6yTaaneHa
PucyHok A.1 — MpagympoBOYHbIA rpaduk

A.3 MNonyyeHue pesynbsraTa U3 rpagynpoBovYHOro rpaduka

KoHueHTpauuto 1,3-6yTagueHa B uccnegosaHHoM obpasle onpeaenstoT, UCnonb3ys rpafyvpoBoYHbIA rpaduk, ¢
MOMOLLbI0 06paTHOM SKCTpanornsiLMK Ha ock X, BENUYKMHa oTpeska Z paBHa KoHLeHTpauun 1,3-6yTaauneHa.

A.4 PacueT no napameTpam perpeccuu

JIMHWIO perpeccui paccYMTLIBAKT NO rpaZyMpoBOYHOMY rpadouKy, BKNoHas s3Ha4yeHe T

y=ax+b, (A1)

raoe y — nnowaab nuka 1,3-6ytagueHa;
a — HaKIoH NpsMOiA perpeccuim;
X — KOHUeHTpauusa 1,3-6yTaguneHa B nonuMepe, Mr/kr,
b — TOuUKa nepeceyveHnsi ocu ¢ NPSAMoiA perpeccuiu.
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KoHueHTpayuto 1,3-6yTaaneHa B nccrnegosaHHoM obpasLe paccyuTbiBaOT Mo napaMeTpam perpeccun a u b co-
rnacHo dopmyne

a
c6yT = B’ (A.2)
rae CGyT_ KoHUeHTpayus 1,3-0yTagnena B uccrieqoBaHHOM obpasue nonumepa, Mr/kr;
a — HaKnoH NpAMON perpeccuu;
b — To4Ka NepeceveHns ¢ NPAMOI perpeccun.
O6a cnocoba No3BonAT oNpeaenuTb KoHLeHTpayuto 1,3-6yTagueHa B uccrnegyeMom Marepuane B MUNAUrpaMmMax
1,3-6yTagueHa Ha kunorpamm nofniuMepa.
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MpunoxeHue B
(o6sa3aTrenbHoe)

PyuHol BBOA NpoObI

Mpwn oTCyTCTBUWM aBTOMaTM4eckoro Npo6ooTbopHMKa AN 0TOopa paBHOBECHON ra3oBon dasbl JOMNyCTUMO NpuMe-
HeHWe py4Horo BBoga nNpobbl MpW ycrioBun cobriogerHns KpuTepus NoBTOPSEMOCTM, YKasaHHOro B 8.2.2 HacTosLLero cTaH-
fapra.

BBog npo6bl: noarotoBrneHHble no 6.2.1 obpasLbl AN UCMbITaHUA BbIAEPXKUBAIOT B BOAAHOW BaHHE B TedeHne 14
npu noctosaHHon Temnepatype (90 = 1) °C. 3aTem ¢ NOMOLLLI0 NpeABapuTenbHO HarpeToro Ao Temnepatypsl 100 °C unum
o6orpesaemoro LWnpuLa, oTéuparoT annukeoTy — 1 unu 2 cm® u3 ceoBoaHOro NPOCTPaHCTBa Haz Npo6oit. [ns aToro npo-
KanblBatoT U0l MeMBpaHy M HECKOIbKO pa3 NepeMeLLatoT NopLUEHb BBEPX-BHU3 A5 oTbopa npobel. BBogaT npoby B MX.
EmMkocTb A4na npob gomkHa 6biTe TepMOCTaTUpOBaHa B TEHYEHME BCEro BpEMeHU aHanusa.
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FOCT EN 13130-4-2015

MpunoxeHue JA
(cnpaBouHoe)

CBeneHuna 0 COOTBETCTBUU MEXIroCyAlapCTBEHHbIX CTaHOAPTOB CChINTIOYHbLIM EBpOHEﬁCKMM
peruoHanbHbIM CTaHAAPTAM

Tabnuya A1

O6o3HauyeHue u HauMeHo-

O603HavYeHNe U HauMeHoBaHWe CTteneHb BaHue
eBponeiickoro perMoHaribHoro ctaHaapTa COOTBETCTBUA MeXrocyapCTBEHHOTO CTaH-
Japra
*

EN 13130-1:2004 MaTtepuans! U U34enus, KOHTaKTUpYoLWme C NuLyeBbl-
MU npogykramu. KOMNOHEHTHLI MilacTMace ¢ HOPMUPYEMbBIM COAepXaHn-
eM. YacTtb 1. PykoBoACTBO K METOAAM UCMLITAHUA Ha cneuudryeckyto
MUrpaLuto BelLecTB U3 MracTMacc B NMuLeBble NPOAYKTHI U UX UMUTa-
TOpbI, ONpeaeneHne KOMMOHEHTOB NracTMacc 1 BblGop YCNoBUid BO3-
AEeNCTBUA Ha NULEBBIE UMUTATOPHI

* COOTBETCTBYIOLMIA MEXIOCylapCTBEHHbIN CTaHAapT oTcyTeTayeT. [0 ero yTBepXaeHUst PeKOMEHLYETCS UCToMb-
30BaThb NEPEBOA Ha PYCCKUIA A3LIK AaHHOrO cTaHaapTa. Mepesog AaHHOro cTaHaapTa HaxoguTes B GefepansHoM HGop-

MaLMOHHOM hOHA e TEXHUYECKUX PEITIAMEHTOB U CTaHAAPTOB.




FOCTEN 13130-4-2015

YAK 678.5.01:006.354 MKC 67.250 IDT

KnioyeBble crnosa: Matepuaribl U U3AENUs, KOHTAKTUPYIOLLME C NULIEBLIMW NPOAYKTAMU, NULLIEBLIE NPOAYKTHI,
MMacTMaccsl, KOMMOHEHTLI C HOPMUPYEMBIM COLIEPXAHNEM, KOHTENHEPDI, YNAKOBKA, ONPEeAeNneHne MUrpaLmm,
MoHoMepbl, 1,3-6yTaaneH, rasoas xpomarorpacusi, METO/, CTAHAAPTHLIX 06ABOK, MaTPUYHLIE PACTBOPHI,
CTaH4apTHble pacTBOPSI
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