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Mpeancnosue
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TOKON OT 25 ceHTsbps 2017 r. Ne 103-I1)
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of polyolefinic materials in the form of films — Methodology and requirements», NEQ)

6 BBE[EH BINEPBbIE
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UHOpMaUyUOHHOM yKal3amerne «HayuoHanbHble cmaHOapmebl»y. Coomeememeyrouwjass uHgopmayus,
ysedomrieHUe U MeKCcmbl pasmewjaromes makxe 8 UHopMayuoHHoOU cucmeme obuje2o nosib308aHus —
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M E XTFoOoOCY.0APCTHBETHHUbB # C TAHAOAPT

OKCO-BUOPAS3JIATAEMAA YNAKOBKA
MeToa OUEeHKM OKCO-Guoaerpanalmm nosiMMepHbIX NseHOK

Oxo-biodegradable packaging. Method for the assessment of oxo-biodegradation of polymer films

Dara BBepgeHna — 2018—10—01

1 ObnacTtb NpUMeHeHus

Hacrosiumii ctaHaapT ycTaHaBnMBaeT METOA OLIEHKU OKCo-Buoaerpagauum noNMMepHbIX NAEHOK.

CrtaHaapT pacnpocTpaHAEeTCa Ha NMeHKU U3 NonMoneuHOB TONLWMHON He Gonee 250 MKM..

Cranaapr onpefensieT TUnbl OKCO-OMopasnaraembix MaTepuanoB U NEHOK B 3aBUCUMOCTU OT Npoaon-
YKUTENbHOCTU XPaHEHUs1, TEMNEPATYPbl U MECTa UCMNONb30BAHUA.

2 HopmaTtuBHbIE€ CCbIJIKM

B HacTosiLeM cTaHaapTe UCNONb30BaHbl HOPMATUBHLIE CCbISIKW HA CREeAYIOLWMEe MEXrOCy1apCTBEHHbIE
cTaHaapTbl:

FOCT 9.707—81 EpauHasa cuctema 3awmTbl OT KOPPOo3umn u ctapeHus. Marepuansl nonuMmepHble. Meto-
[bl YCKOPEHHbIX UCTbITAHUI HA KITMMAaTUYECKOe CTapeHne

FOCT 11262—80 MnacTtmaccel. MeToa UcnbITaHNA Ha pacTsXKeHne

FOCT 14359—69 lNnactmacckl. MeToabl MexaHu4eckux ucnoiraHui. Obwme TpedoBaHus

OCT 17035—86 [lMnacTtMacckl. MeTtoabl onpeaeneHns TOMLWMHbI NNEHOK U NMCTOB

MpuMmevyaHune — [Npu NONb3OBaHWUN HACTOSLLMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AeiCTBUE CChIOM-
HbIX CTaHAAPTOB B MHOPMAaLMOHHOW cucTeMe obLLero Nonb3oBaHua — Ha oduumansHoM caiite PefeparbHoro areHT-
cTBa MO TEXHUYECKOMY PeryriMpoBaHuIo U MeTpororun B ceTu MIHTepHET Mnu no exerogHoMy MHGOPMaLMOHHOMY yKasa-
Tento «HaLuWoHanbHbIe CTaHAapThI», KOTOPbIA ONyGnUKOBaH No COCTOSHWIO Ha 1 SHBaps TeKyLlero roga, v no Bbinyckam
eXeMeCsHHOro MHOPMaLMOHHOrO yKasaTens «HaluoHaneHble cTaHgapThi» 3@ TEKYLLWii rod. ECnu cCbiNoYHbIN cTaHfapT
3aMeHeH (U3MeHeH), To NPU NoNb30BaHWN HACTOSALMM CTaHLapToM criefyeT PyKOBOACTBOBATLCA 3aMeHSOLLUM (M3MEHEH-
HbIM) CTaHAapPTOM. Ecnn cebinoYHblii cTaHaapT oTMeHeH 6e3 3amMeHbl, TO NOSIOXKEHWE, B KOTOPOM AaHa CChifika Ha Hero,
MPUMEHSIETCA B YaCTu, He 3aTparmBatoLLeil STy CChIKY.

3 TepMuHBbI, onpeaerieHUs U coKpal,eHus

3.1 B HacTosLleM CTaHgapTe NpUMEHEHbI CrieaytoLme TEPMUHbI C COOTBETCTBYIOLLIMMI ONpeaeneHsMU;

3.1.1 6uoperpapauma: PasnoxeHne nNOMMMEPHOW CUCTEMbl B pesysfibTate NPOMCXOASALUMX B KNETKax
(syerikax) ABNEeHUN.

3.1.2 6uopasnaraeMocTb: CnocobHOCTb K BUONOrMYECKOMY Pa3NOXKEHMIO.

3.1.3 npuobpeteHHasa 6uopasnaraemocTb: CnocobHOCTL HebuopasnaraeMoro nonumepa k Guonoru-
YECKOMY Pa3rioXXeHWIo NoCre NCKYCCTBEHHOrO U eCTECTBEHHOr0 XMMUYECKOro npeotpa3oBaHus.

3.1.4 okco-6uoperpapaums: Buonornyeckoe pasnoxeHue, ABMNAOLLEECS CNEACTBUEM OKUCTTUTENbHbIX
U NPOUCXOAALLMX B KNETKaxX ABNEHWA 0QHOBPEMEHHO UMW MOCNEeA0BAaTENbHO.

3.1.5 abnoruyeckoe pasnoxeHue: Hebuonornyeckoe pasnoxeHue. PasnoxeHue BeLlecTsa ¢ NOMo-
LI XMMWUYECKUX UM (PUSUYECKMX NPOLLECCOB, HaNpuMep ruaponuaa, BOCCTAHOBIEHWS MU OKUCNEHUS.

UspaHue ocpuymanbHoe
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3.1.6

gerpagauus (pasnoxeHue): V3meHeHue nepBOHaYanbHbIX CBOWCTB BCNEACTBME XUMWUYECKOro
pacLUenneHns MakpoMornekyrn, OpPMUPYIOLLMX MONUMEPHbIA 3MEeMEeHT, He3aBUCUMMO OT MexaHW3Mma
pacLuenneHus.

[FOCT 33747—2016 craTtbs 3.4]

3.1.7 apeHo3uHTpucoccar; ATO: Monekyna, koTopas obecneynBaer aHepruio, Heobxoaumyo ans
0BMEHHbIX XMMUYECKUX peakLuil, TOCpeaCcTBOM MMApPosiM3a B BUOXMMUYECKNX NPOLIECCAaX BCEX M3BECTHBIX XU~
BbIX OPraH13mOB.

MpuMmedaHue — B HacTosieM cTaHgapTe ATD NPUMEHSIOT 4NA 3MepeHUs KonyecTBa akTUBHO Guomacesl
B BOZE U Ha MOBEPXHOCTAX YacTuL, matepuana.

3.1.8 TonwuHa nneHku: CpeaHasa TONLWMHA NAEHKN €, MKM.

3.2 CokpaueHus, npuMeHseMble B HaCTOSILEM CTaHaapTe

B HacTosLeM cTaHaapTe NPUMEHSIIOT CneayoLMe CoKpaLleHus:
AM® — apgeHo3uHMOHOOCKaT;

AQ® — apgeHosnHaudocdar;

AT® — ageHosnHTpudocdar.

4 CywHoOCTb MeToAa

4.1 OGWwue nonoxeHua

BosgeiicTBue Tenna (TepMooKucneHne) u/unu ceera (pororepmmyeckoe OKMCNEeHUe) No3Bonser Mare-
prany AOCTUYb YPOBHS OKUCNEHUS, JOCTAaTOMHOIO AnA Hayana 6uopasnoXxeHus, YT0 OTHOCAT K NpUobpeTeH-
Hon GuopasnaraeMocTu. B aTom cnyyae ucnoitaHue no oueHke buopasnaraeMocTu 06ecneynBaeT KOHTPOrb
NPUrOAHOCTU OKMCIEHHOIO NONIMMEPHOTO MaTepuana K OuopasnoXeH1io N €ro MMKPOTOKCUYHOCTH.

4.2 AGMOTMYECKOE pas3roXeHue

[ns AonrocpoyYHOro MpPOrHO3MPOBAHMS MOBEASHUA NONUMEPHOr0 Marepuana, HaxoAsaLWEerocs B OKpy-
Xatowen cpeae, Heobxoaumo cos3aath naboparopHble YCNOBUA YCKOPEHHBIX UCNbITAHWI. B naGopaTtopHbix
YCNOBUAIX BO3MOXHO YCKOPUTH TONbKO XUMUYECKME NPEBPALLEHUSA, KOTOPbIE ABNAIOTCA OCHOBOW (PM3n4EeCcKux
M3MEHEHUIN NONIMMEPHOTO MaTepuana, Takmx Kak mexaHogectpykums. KoadpuuymeHTt yckopeHUa MoxeT ObiTb
NpaBunbHO ONpeaerneH TONbKO HA OCHOBaHUU XMMUYECKUX NPEBPALLIEHUN.

McecnepoBaHus 3aBUCUMOCTU U3MEHEHUI NONMONEMUHOB OT BPEMEHU NOKA3anu, YTO B €CTECTBEHHbIX
yCNoBMAX NPOLIeCCaMn PasnoXeHUs YyNpasnsloT (DOTOTEPMUYECKOEe OKUCNeHUe (T.e. COBMECTHOE BO3AEW-
CTBUE CBETa U Tenna) u TepMMYecKoe OKucneHue. PasButne aTux BUAOB OKUCNEHUA OnpeaensieTcs Hakonne-
HUeM KapBOKCUIbHbIX TPy, KOTOPOE MOXHO ONpeaenuTb ¢ MCNoNb3oBaHneM uHdpokpacHoit (UK) dypbe-
cnekTpockonuu. YBenuueHue nornoteHusi Ha 1,714 cm~!, koTopoe onpeaensieT OTHOCUTENLHOE CoepXKaHue
KMCRNOTHBIX FPYNM, BbIPAXAIOT TOMNLUMHOM € MIEeHKU.

5 Tunbl okco-OuopasnaraeMoro marepuvana

B HacTosILEeM cTaHAapTe YCTAHOBEHbI ABA TUMA OKCO-O6MOpa3snaraembix MaTepuaros:

-Tun 1 — okco-buopasnaraemble mMatepuansl ¢ TEPMOCTAaOUINBHOCTLIO, KOHTPONMPYEMOW NMPU XpaHe-
HWUU, CNOCOOHbIE BOCTIPUHMMATL KPaTKOBPEMEHHOE BO3AeiCTBUE ynbTpadmoneTa BO BPEMS UCMONb30BaAHUS;

-™Mn 2 — okco-6uopasnaraemMbie Marepuanbl, CTabUNbHOCTb KOTOPbLIX KOHTPONMPYETCs Npu XpaHe-
HUU U NCNONb3OBAHMM, KOTOPbIE MOTYT BOCMPUHUMATL ANUTENbHOE BO3AENCTBUE ynbTpaduonera Bo Bpems
MCNONb30BaHUS.

Ha pucyHke 1 nokasaHo BospactaHue nornoweHns Ha 1,714 cm~! B 3aBMCMMOCTH OT BpeMeHn Ans Kuc-
NOTHBLIX rPYNN (BbIPAXXEHHOE B TOTLLMHE MITEHKU) COOTBETCTBEHHO ANa Marepuanos TMnos 1 u 2.

Mpumevyanue — Kpueble, NokaszaHHble Ha PUCYHKe 1, OTHOCAT K MarepuanaM, UMeHLLUM XapaKTepUCTUKK,
COOTBETCTBYIOLUE MUHMMArTBbHBIM 3Ha4eHusM, — e/100 n 3e/100.

2
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O6nactb 1 O6nactb 2 O6nactb 3
XpaHeHue B TEMHOTE W npu MpumeHeHne 3aBepluarLwnii atan XU3HEHHOTo LuKna
KOHTPONMPYEMOit TeMnepartype
Be3 okncnenus WHuumnaumna gotoTep- Mpofo/mkeHne TEPMNYECKOrO OKUCNeHUS ANSA 4OCTU-
MMWYECKOTO OKWUC/IEHNSI1) >KeHUs AOCTAaTOYHOW CTeneHu okucneHus, obecneuynBa-
n hparmeHTaLum lower Havyano npouecca 6MopasnoxeHns nonumepa

1) Ans nneHku Tuna 2 Havano POTOTEPMUYECKOTO OKUC/IEHUS 3a4ePXMNBAETCS MO CPABHEHWIO C TUNOM 1, YTOGSI
COXpaHUTb PYHKLMOHA/bHbIE CBOWCTBA MPOAYKLMUN.

X — NPOAO/MKUTENBHOCTD, Y; Y — YBe/InyeHne nornoweHns Ha 1,714 cm 1 npu TONAWMHE MJIEHKN €, MKM
PucyHok 1 — TllornoweHve B 3aBUCUMOCTU OT BPEMEHU
5.1 Knaccucpukauns naeHok

Tunbl NAEHOK, N3rOTOB/IEHHbIX U3 0Kco-6mopa3narae|v|b|x Matepunanos, npueeneHbl B Tabnvue 1

Ta6nnuya 1— Tunbl NAEeHOK U3 OKCO-GMopasnaraemMbix MaTepuasnos

Tun nnexHkn MpoAO/MKNTENBHOCTL XPAHEHNSI U UCMONb30BaHUA B 3aKPbITOM NOMeELLEHUN, MeC Temnepartypa xpaHeHus, °C
A 12 20
B 24 20
C 12 30
D 24 30

6 OueHka abnoOTMYECKOTo pa3/ioXeHus

6.1 O6uwwne nonoxeHus

[ns ycTaHOBMEHWS CBOWCTB MOMIMMEPHbLIX MAEHOK Npyv BO3AEWCTBMM CBETa W TemnepaTtypbl NpoBOAAT
ucnbiTalnsa 1,2 un 3.
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6.2 MoaroToBka o6pasuoB

[ns nony4eHus HeoGxoaAMMbIX NapaMeTPOB MIIEHKU OT NapTuK NPOaYyKLMKM METOLOM Cry4aiiHoro ot6opa
BbIGUpPaIOT 06pasLbl. Konnmuectso 06pasLoB YCTAHABNUBAIOT B TEXHUYECKOW AOKYMEHTALMN HA KOHKPETHbIE
BUAbI MIIEHOK, ¥ OHO [OMKHO GbiTh AOCTATOYHLIM ANSA MPOBEAEHUSA UCTILITAHMIA.

6.3 MoaroroBka K UCNbITAHUKO

6.3.1 M3amepeHune TONWMUHbI NNEHKN

TonwmHy nneHku onpegenstot no MOCT 17035.

6.3.2 MH(pakpacHasa Pypbe-CneKTPoCKonus

MK dypbe-cnekTpockonus — 3TO CNEKTPOCKONUSA, U3ydaioLlasa B3anMoaencTene nHdpakpacHoro nany-
YeHus ¢ BeLecTBOM. VIHdpakpacHbIil CNEKTP COAePXMUT psad nonoc nornoweHust. Mo cneuyvanbHbiv Tabnuuam
4acToTa MNornoLleHss COOTHOCUTCA C HaNMM4YMEM B BELLECTBE ONpeaeneHHbIX MONEKYNsApPHbIX (DParMeHTOB.

YBenuueHue nornoweHust Ha 1,714 om~! ¢ ucnons3oBaHnem nHdpakpacHoro usnyuenns UK dypbe-
CNEeKTPOMETPUM ONPEeEnsoT No ctaHaapty [1].

6.3.3 MexaHu4eckue xapaKkTepUCTUKHN NIIEHKU NPU PacTsXKEHUU

[ns yyeta nameHeHni nonMmepHolx Matepuanos BMecto MK dypbe-cnekTpockonuu npu ucnbitaHusax 1
U 2 AONYCKaeTCs NPUMEHATb ONpeferieHne XapakTepucTuk NP pacTsHikeHuu (Hanpumep, AN KOHTPONs Ha
NpPOU3BOACTBE).

XapakTepuCTuKu Npu pacTskeHuu onpeaensatoT B cooTBeTctBumn ¢ NOCT 11262 n FTOCT 14359, ucnonb-
3ys Tpu obpasua Tuna 2, paspesaHHbiX B MPOAONBbHOM HAnpasleHUW MIeHKW, NPU CKOPOCTU NepeMELLEHNUs
100 MM/MUH.

Mcnonb3oBaHue apyroro Tuna o6pasuos U CKOPOCTU NepeMeLLeHUst, OTIMYHOM oT 100 MM/MUH, AOMYyCKa-
€TCHA, eCnu BCE UCTILITAHUA Ha PACTSHXKEHWE (BKMNIOYASA UCTLITAHME MIIEHKU B UCXOAHOM COCTOSIHMU) NMPOBOAAT
B OJJMHAKOBbIX YCMOBUSX.

Mpu pasHornacusix B OLEHKE Ka4yecTBa MMEHKN PEKOMEHAYETCA NPUMEHATL METO/ C UCNOSb30BaHNEM
MK ®ypbe-cnekTpoCKonuu.

6.4 NcnbiTaHne 1. TepMOOKUCIIEHME

OGpa3sLbl MOMELLAIOT B a39PMPOBAHHbIN BEHTUMMPYEMbI TEPMOCTaT NPU TeMNepartype u Ha BpeMsl, Ko-
TOpPbIe yKa3aHbl B Tabnuue 2, COrmacHo TUMy UCNbITYEMON NIEHKK.

Ta6nuua 2— MNpoaomKMTeNbHOCTE UCTBITAHUI U TeMnepaTypa

Tun Temnepatypa, °C MpOACAXNTENEHOCTD UCTILITAHNA £y, Y
A 602 400
B 602 800
C 7020 320
D 7020 640

) Ons TepMoycaouHbIX MNEHOK TUROB C 1 D AonycKkaeTes NpoBoANTb UChbITaHe npu (80 + 2) °C. Mpoponxu-
TENbHOCTb UCMBbITaHUA AomxkHa 6biTb 800 1 1600 Y4 COOTBETCTBEHHO.

6.5 UcnbiTaHue 2. POTOOKUCNEHUE

6.5.1 CywHOCTb UCNbITAHUA

Heucnonb3oBaHHbIe U HECOCTapeHHble 00pa3ubl pa3MELLaloT B KaMepe YCKOPEHHOro hoTocTapeHus ¢
UCMONb30BaHMEM MAPOCBETHBIX PTYTHLIX NTamMMN CPEAHEro AABNEHUS NPKU CNeayoLLnMX YCNOBUAX:

a) TemnepaTypy BO3AENCTBUS HA MOBEPXHOCTU 0OPa3LIOB KOHTPOMMPYIOT U NOAAEPXKMBAIOT B nNpegenax
60 +£1) °C;

6) He gonyckaeTcsi 06pasubl 06pbI3rMBaTh BOAOW NPU HAXOXKIEHUU UX B KaMepe poTOCTapeHus.

6.5.2 YcnoBusa ucnbiTaHusa ana matepuanos tuna 1

MpoaomKUTENLHOCTL BO3AENCTBUA B KAMEPE YCKOPEHHOTO (POTOCTapeHNs JOSKHA ObITh 9KBUBANEHTHA
3—5 mec B03aencTBuMA NPAMbIX COMHEYHbIX NyYel, Tenna n atMocgepHoro kucnopoaa. MNMpogaomkutensHoCTb
3aBUCUT OT MECTHOrO KnuMara, rae UCMonb3ylTca NneHku. MpoaomkuTensHOCTb BO3AERCTBUA Ha obpasel
npueeaeHa B Tabnuue 3.

4
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Ta6bnuya 3 — MNpogomxuTenbLHOCTL Bo3aeircTBMs

Knumar MNpoAonNXUTeNbHOCTL NCNbITaHuA ), Y
YMepeHHbIn KnUMaT (LeHTpanbHas u ceBepHasn EBpona) 100
CpeaunsemHomopckuin knumMar (toxHas Espona, CpeaHuii BocTok u 150
ceBep Adpuku)

6.5.3 YcnoBusa ucnbitaHua AnA matepuvanos Tuna 2

6.5.3.1 Bospe#crBue Ha NNEeHKY NPsIMbIX CONIHEYHbIX NyMel B NepUoz XU3HEHHOTO LKNa pasaensior Ha:

- NEPBbIN NEPUOA L3 — MCNOMbL3OBAHWE MIIEHKN NOZA NMPAMbLIMU COMHEYHBIMMU NyYamy,

- BTOpOW nepuoy f; (0011as NpoaomKUTENLHOCTL BO3AEHCTBUS) — YAArneHUe B OKPYXAIoLLYIo cpeay.

MpoaomKMTENLHOCTL BO3AENCTBUA HA 00Opasel AOMmKHa COOTBETCTBOBATL 3HAYEHUSAM, NPUBEAEHHBIM
B Tabnuue 4. KOHTponb uamenenns nornoweHus Ha 1,714 cm~! nposoasT ABa pasa: nepsblii pa3 — nocne
MepBoro Nepnoaa BO3AENCTBUS, 3, BTOPOM pas — Mo MCTe4eHUn O0LLIEN NPOAOIDKMTENBLHOCTM BO3AEHCTBUA
L37, KaK nokasaHo B Tabnuue 4.

Tabnuya 4

lMpogonxuTensHOCTb ucnbiTaHuiA npwv UCnosib3oBaHUK

Knumar B TeyeHue 6 mec B TeueHue 12 mec

MepBbI nepuos ty, 4 | Obwas tyr, 4 MepBbiil nepuog t3, 4 | O6was tyr, 4

YMepeHHbIW KnuMaT (LeHTpanbHas u ce-
BepHas EBpona) 150 250 300 450

Cpefn3eMHOMOPCKUA  KnuMat  (toxHas
Espona, CpegHuit BocTok 1 ceep Adpuku) 220 370 450 600

6.5.3.2 BosaencTeue Ha NNEHKY COMHEYHbIX nyven, NpoxoAsLLMX Yyepes CTEKNO B NEPBOM HaCTH XKU3-
HEHHOrO LmMKna, pasgenstoT Ha:

- NepBbIi nepuof t, — MCNOmNbL3OBaHNE NOA COMHEYHLIMU NyYamu, NPOLLEALLMMU YEPES CTEKIO;

- BTOpOW nepuop t,r (06Las npoaomKUTENLHOCTL BOSAEHCTBUSA) — YAANEHUE B OKPYXaIOLLYIO Cpeay.

MpoaomKMTENBLHOCTL BO3ASHCTBUA Ha 0Bpasel, A0MmKHA COOTBETCTBOBATL 3HAYEHUSIM, MPUBEAEHHBIM B
Tabnuue 5. Bo BpeMs 3TOr0 UCTbITAHMS U3MEHEHWE nornoLuenus Ha 1,714 cv~! npoeoasT ABa pasa: nepsblit
pas — nocne Nepsoro nepuoaa BO3AENCTBUA ty, BTOPOK pa3 — MO UCTEYEHUN OBLUEN NPOLOIDKUTENLHOCTH
BO3AENCTBUA {7, Kak nokasaHo B Tabnuue 5.

Tabnuuya 5—pogomKuTensHOCTL BO3AEHCTBUSA

MpoAoNKXNTENBHOCTL UCTIBITAHMWIA NPY UCTIONBL30BAHUN
B TeyeHue 3 Mec B TeyeHue 6 mec B TeyeHue 12 mMec B TeyeHue 18 mec
Knumat
MepBbIi Mepsbit MepsbId MepB.bIii
nepuog otﬁu"iﬂ nepuoa O?”“iﬂ nepuog Oﬁ”"i“ nepuoa Otﬁmiﬂ
ty 4T ty Y 4T ty, Y 4T ty Y 4T
YMepeHHbIiA knumar 20 120 40 140 70 170 110 210
Cpein3eMHOMOPCKNiA knumar 30 180 60 210 105 255 165 315

6.6 UcnbiTanne 3. TepmookucrieHue npegBapuTenibHO hOTOOKUCTIEHHBIX NSIEHOK

Mcnonb3yoT 06pasubl MaTepuana, KoTopble NOCrne UCMbITaHWUA 2 AOCTUMNU NOMMOLLEHNA He meHee e/100.
O6pasubl NoMeLLatoT B a3pMpoBaHHbIii BEHTUNMPYEMbIR TepmocTar Ha 300 4 npu Temneparype (60 £ 2) °C.

5



rOCT 34281—2017

6.7 Tpe6oBaHuna

6.7.1 YBenuyeHue nornouenns Ha 1,714 cm™1
Mo OKOHYaHUM UCNBLITAHWI B COOTBETCTBUU C UCTbITAHMAMMU 1, 2 1 3 NpU yKa3aHHON NPOAOIMKUTENLHO-
CTU UCNbITAaHUI B COOTBETCTBUM C TUIMOM Martepuana, TUNoM MyeHKU 1 NPOAOIMKUTENbHOCTLIO MCMOSb30BaHUSA
nrneHka AoMmkHa COOTBETCTBOBATL TpeboBaHMSIM, NpuBeAEHHbIM B Tabnuue 6.

Tabnuya 6
YeenuueHue
ObnacTtb Tun okco-6uopasnaraemMoro [MpogosKUTENBHOCTL | NOFMOLEHUA Ha
UcnbiTaHne 1
(CM. pUCYHOK 1) maTepuana ucnbiTaHua, 4 1,714 cm ' npu
ToNuwuHe e, MKM
McnbiTanue 1. XpaHeHue Tun 1, TMn 2 t; (cm. Tabnuuy 2) | <e/100
TepMooKkucneHne | B TEMHOTE Mpu
KOHTpONUpyemoim
TemnepaTtype
McnbiTaHne 2. Mcnonb3osa- Tun 1 ty (cm. Tabnuuy 3) | > /100
DOTOOKUCNEHNE Hue
Tun2: MneHka nopBepxeHa BO3- | {5 (cM. Tabnuuy 4) | <e/100
OEeACTBUIO MPAMbIX COSTHEY-
HbIX STy4eil B NepBoOil YacTu ts7 (cM. TaGnuuy 4) | = e/100
>KU3HEHHOro UuKna
MneHka noaBepxeHa BO3- | g (CM. Tabnuuy 5) | <e/100
OEACTBMIO COSMHEYHbIX ny-
yeil yepes CTeKIo B NepBoit tr (oM. Tabnuuy 5) | = e/100
YacTU XXU3HEHHOTO LiMKna
WenbiTanne 3. OKOHYaHue Tun 1, TMN 2 300 <3e/100 "
TepmookucneHne | cpoka cnyxobbl
npegBapuTensLHO
hOTOOKUCIEHHON
NNeHKn

MpumevyaHunsa

1) Yenuuenue nornowerns Ha 1,714 cM~1 1o OTHOLLEHNIO K UCXOAHOMY COCTOSIHUIO MAEHKM.

1 Yenosusa mcnbiTaHUSA 1 NO3BOMSAKT NPOBEPUTL, YTO MOCIe BhlLepXUBaHWUA 06pasLoB onpederieHHoe BpeMs
npw onpeaeneHHo TeMnepaType TEPMOOKUCIIEHWE NONIMMEPHOrO MaTepuarna HaxoguTcs Ha CaMoi paHHel cTaguu.

2 [nsA ymepeHHOro Knumara, Hanpumep, YCroBUS UCMBITaHUA 2 rapaHTUPYIOT, YTO MMeHKW Tuna 1, nonajas B
OKpYy>KaloLLyto cpedy, pacnagyTes Yepea 3—5 Mec B 3aBMCUMOCTM OT BPEMEHH roga.

3 AnAa nneHkn Tuna 1 yCroBUA UCMEBITAHUA 3 rapaHTUPYLOT, YTO MrieHKa, KoTopas abuoTuYeckn pasnoxunacs
nocne BO3AENCTBUSA CONHEYHOro CBETA, TeNna U atMocdepHoro kucnopoaa B TedeHne 3—5 Mec, a 3aTeM nponexana
2—3 roga B no4se, NpnobpeTeT cBOCTBO BUopasnaraemMocTu.

6.7.2 MpPOYHOCTL NpU pacTsHkeHUU U aedpopmauus npu paspbiBe (MCNbITaHUA 1 K 2)

Hapsgy ¢ Tpe6oBaHusiMu, NpUBEAEHHBIMK B Tabnuue 6, npyu NpoBeAeHUW UCMbITaHUA 1 U 2 1 Npu yka-
3aHHOW NPOAOIKUTENBHOCTU UCTLITAHUIA B COOTBETCTBMU C TUNOM Matepuana, TUNOM NNEeHKU U NPOJOIIKM-
TeNbHOCTbIO UCNOMNb30BaHWUA NNEeHKa AOMKHa COOTBETCTBOBATb TpeOOBaHUAM, NpUBEAEHHbIM B Tabnuue 7.

MpuMevaHune — locne NPOAOMKUTENEHOCTM UCTILITAHNA t5 YPOBEHb pacnafa NneHk! He No3BoNseT npoBo-
AWUTb UCNBITaHUA NPOYHOCTU Ha pasphiB.
Tabnuya 7
O6nacTb MpoaonXuTensHOCTbL OTHocUTenkeHoe
UcnbiTaHne T
(P1cyHok 1) f Marephana MCNbITaHMUS, Y yaruHenne R, %
Wcneitanue 1. XpaHeHue Tun 1, Tvn 2 ty (cm. Tabnuuyy 2) | >80
TepMookucneHue B TEMHOTe Mnpu
KOHTpOnupyemoii
TemnepaType
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O6nacte MpoaomKkUTeNbHOCTL OTHocUTenbHoe
Weneimarve (pucyHok 1) Tun marepuana VCTbITaHNA, Y yanuHeHne R, %
Ucnbitanune 2. WUcnone3osaHne | Tun 1 t, (cm. Tabnnyy 3) <20

doTookucneHune
Tun2: TMneHka  noaBepxeHa | t3 (cM. Tabnuuy 4) >80

BO3AIEACTBUIO  NPAMBIX

conHeuHbix nyve B | far(CM. Tabnuuy 4) | <20
nepBoOi YacTh XW3HEH-
HOro LuKna

MneHka  noagepxeHa | ty (cMm. Tabnuuy 5) >80
BO3JEACTBUIO  CONHeY-
HbIX Nyueil Yepes cTek- | fat (CM. Tabnuuy 5) | <20
110 B NEpBOi YacTH Xu3-
HEHHOrOo LuKna

1) OTHoCUTenbHOE yANuHeHWe R onpeaensioT no dopmyne
R =“br 100,
€po

rae &, — ocTartouHasn gedopmauus (MNn yanuHeHue) Npu paspeise nnexku, %;
£pp — Aedopmauus (MK yANMHEHUE) NpU paspbIBe MNEHKU B UCXOAHOM COCTOSIHUM, %.

7 MeTopn oueHKU NpUobpeTeHHON BuopasnaraemocTu

7.1 O6wue nonoxeHun

OueHky npuobpeTeHHoin BuopasnaraemMocTu NPOBOAAT B COOTBETCTBUU C 7.3 AN NONMMEPHOro mare-
pvana, KOTopblii yaoBneTBopseT TpeboBaHmsiM abnoTUYECKOTO PasnNoXeHUsl, ykazaHHbIM B pasaene 6.

7.2 Mepbl NpeagoCcTOPOXHOCTU NMPU NPOBEAEHUN UCNbITAHUN

OGopyaoBaHue, MCNONb3YEMOE NPU UCTLITAHUAX, MOANIEXUT CTepunusauum B aBTOKnaee. EMKoCTM
ANna UCCneaoBaHus crnefyert OTKPbIBaTb MO4 CTepunbHbIM GokcoM. MonumepHblii Matepuan, UCNoMb3yeMbii
AnNA UCNbITaHWUS, CTepPUNU3ytoT, norpyxas ero B 70 %-Hbl 3TUNOBLIA CUPT U BbICYLLUMBAIOT NOA CTEPUNbHbIM
BOKCOM.

7.3 UcnbiTaHne

7.3.1 NMoaroTroBka 06pasuoB

3a o6pasey npuHUMAlOT He MeHee 100 Mr OKMCINIEHHOTO NMONMMEPHOro Matepuana (6.7), KoTopbli AoCTUr
yBEenu4yeHusa nornoweHna He meHee 3e/100, rae e — TONLMHA NNEHKKU, MK.

7.3.2 XpaHeHue OKMCNEeHHOro NosiIuMepHoro martepuana

YacTuLibl OKWCIEHHOro NoNMMEepHOro maTepuana B nepuos Mexay OKOHYaHueM TepMookucnenus (6.7)
U Hayanom uHkybauum (7.3.4) xpaHAT B CTEPUNbHbLIX EMKOCTSX Npu Temneparype (4 + 2) °C.

7.3.3 MpoceunBaHne OKUCNEHHOrO NOMIUMEPHOro MaTepuana

OKWCrEeHHbIN NONMMEPHLIN MaTepuan PeKOMEHAYETCA NPOCEsATL YEPE3 METANMNMYECKOE CUTO C AYEHKON
pa3MepoM NpUMEpPHO 1 MM, YTOObI NONy4YUTL GONee OAHOPOAHLIE NO pa3mepy YacTubl ANA UHKyBauum.

7.3.4 NHkyGauma

7.3.4.1 KynbrypHas cpeaa ans uHkybauum

MHKybaumio MUKPOOPraHM3MOB NMPOBOAAT B BOAHOM pacTBOpPE, B KOTOPbI A0BGaBMEHbl CreaoBble KO-
nMyecTBa BELLECTB, HEOOXOAMMBIX AN pOCTa MUKPOOpraHu3mMoB. CocTas pacTBopa npuseaeH B Tabnuue 8.
PekoMeHayeTca NpUMEHATb peakTuBbl Y.4.a.

Tabnuuya 8 — CocraB MHKYGaLMOHHOW KyNETYPHO cpeabl

CoeanHeHne KoHueHTpauma, r-n—!
[Ounatpus docdar aogekarugpar (Na,HPO,, 12-H,0) 3,8
Obe3BoxeHHbIN ofHO3aMeLeHHbIH hocdopHokUChbIA kanuii (KH,PO,) 1,8
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CoeavHeHne KoHueHTpaums, rn?
MarHuit cepHOKUCTbIA ceMUBOAHBIN (MgSOy, 7-H,0) 0,02
AmMoHuii-xeneso Il cynbar, wectuBoaHbiii (Fe(NH,).(SO4)z: 6:H20) 0,03
Xnopua kanbuus, guruapar (CaCl,, 2-H,0) 0,01
Xnopup Hatpusa (NaCl) 0,5
Xnopup ammorust (NH,CI) 0,3
MukpoanemMeHTsl (1 Mn Ha 100 Mn BoAbl B cpefe):
cynbgar mapraHua (MnSO,) 4-10~4
6opHast kucnota (H;B05) 581075
cynbdat UyHKa ceMUBOAHBIA (ZnSO,, 7-H,0) 4,4-10°5
monueaat Hatpusi (Na,MoO,,) 21073
Hutpar kobansra(ll) Co(NO), CnenoBble KonuyecTsa
cynbepat megu(ll) (CuSO,) CnepoBble KonuyecTsa

7.3.4.2 BakrepuanbHbIi LUTAMM

Mpu MHKyGaumm ucnonb3yioT 6akTepuanbHbii Wramm «Rhodococcus rhodochrousy.

7.3.4.3 lMpoueaypa

[1nA NoAroToBKM K U3MEPEHUIO KOHLIEHTpaLmii AT® MHKYGaLMIO NPOBOAAT B CTEKISHHBIX CKIIAIHKAX BME-
CTUMOCTBIO 4 MI, KOTOPbIE FEPMETUYHO 3aKPbIBAIOT, YTOOLI NPEAOTBPATUTL CNAPEHWUE KYNBTYPHOIN Cpeasbl.

O6bLem BO3yxa, CoIepPXaLLMIACA B CKISIHKAX, 10CTaTO4EH Ans CHaGXeHns Kucnopoaom 6akrepuansHoOm
KYIBTYPbl B TEHEHME HECKONbKUX HeAeNb. CKNSHKM OTKPLIBAIOT KaXyto Heaento, 4Tobbl 0GHOBUTL 0ObEM BO3aY-
xa. KOHLeHTpaLums (pparMeHTOB NONMMEPHOTO MaTepnana B KyNbTypHON cpeae ycraHosneHa 5 mr-mn ="' £5 %
NPy KOHUEHTpaLmmn 6akTepuii npuMepHo 104 Kknetok Ha 1 M KyNbTYPHOW Cpeabl.

Bo n3GexxaHue oOpas3oBaHMsl 0cagka 4acTuL NONMMEPHOro marepuana u okcureHauum (oborawienus
KMCNOpPoZOM) KyNbTYpHOM cpeabl Heobxoaumo npu Temneparype (27  0,1) °C, nepeMelrumsarb WX Npu no-
CTOsIHHOW ckopocTh 120 06/MUH.

Ot6upatot aeBaTb 06pasuoB, YToObI NpocneaAnTs USMEHEHMA KOHLIEHTpauun AT B KynsTypHOM cpeae.
OG6pa3sLbl AOMmMKHbI ObITb B3ATHI B Ha4ane ucnoitTaHua (aeHb 0) n nanee yepes 4 axn, 8 aHen, 12 aHen, 30 aHen,
60 gHen, 90 aHen, 120 gHen n 180 aHen.

Ons kaxgoro obpasua MCnonb3yloT KOHTPONbHYIO CKNsHKY 6€3 nonMMepHOro marepuana B kadyecTBe
aTanoHa.

7.3.5 OnpepneneHune koHUeHTpauuu ATP

KoHueHTpauunio AT® nepebix BOCbMMU 06pa3L0B U3MEPAIOT, UCMOSb3YS Npusiaraemblil NPOTOKO.

Hanpumep, B npotokone ana Bio Thema «ATP Biomass Kit HS»:

a) ucnonb3ytot 0,4 Mn KyNsTYPHOI Cpeabl;

6) npo6aensior 0,4 Mn aKkcTpareHTa «extractant B/S» B HaGope, KOTOpbIii NU3MPYeET (pa3pyLuaeT) KNeTku,
BbICBOOOXAasi COAEPXXMMOE KIETOK, U KOPPEKTUPYET KYNBTYPHYIO Cpealy, HEUTpanu3ysi akTMBHOCTb S3H3UMOB;

B) AobaBnsAoT 100 MK 9TON CMECU B U3MEePUTENBLHYIO TPYOKY NMIOMUHOMETPA;

r) po6asnsawotr 400 mkn AT peareHta HS;

A) N3MEPSIOT KOHLIEHTPALMIO /g :

e) pobasnsior 10 Mkn ctaHaapTHoro pactsopa AT® (1 NMKOMONb);

) U3MEPSIIOT KOHLIEHTPALNIO /gt

Ana kaxgoro obpasua n3mepsioT KOHUEHTpauuto AT Tpex CKMSIHOK.

BbluucnaioT KoHueHTpauuio AT no chopmyne

ATO, = sme A)

sm
P lsmp+s1d - lsmp
roe AT<I>smp — KOHUeHTpauus AT, nMmonb/mn;
lsmp — KOHLEHTpaLus, U3MEPEHHas No NEPEYUCTIEHUIO 1) NPOTOKONA, MMOIbL/MH;
lsmpsttd — 3TO0 KOHLEHTpaLUusl, M3MEPEHHAs N0 NepPeYNCNEHMIO ) NPOTOKONA, NMONL/MIT,
X — ko3dhpuumeHT pasbasneHns ucxogHoro obpasua.
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7.3.6 OnpeaeneHue XU3HECTOMKOCTU U KOHUeHTpauuu AP yepes 180 anen

7.3.6.1 O6Lan xapakrepucTuka

Yepes 180 aHel MHKyBaLmKu NpoBOASAT crneayioLme ABa UCNbITaHWUA AN KaXA0N CKNSHKW, CoaepKaLLen
NONUMEPHLIA MaTepuan, a TakkKe Anst KAXA0i KOHTPONbHOW CKNsHKM 6e3 NonMMepHOro marepuana:

a) pacnpegensitor 100 MKN KynbTYpHOUW cpedbl HA nuTatenbHoM arape (7S), 4ToObl NPOBEPUTL >KKU3-
HECTOWKOCTb BaKTepuanbHbIX KIETOK, T.e. UX CMOCOBHOCTL K PasMHOXEHUIO B BnaronpuaTHON cpege nocne
LLECTU MECALEB HAXOXAEHUS B KYIbTYPHON cpeae. TeCT XXU3HECTOMKOCTU CHMTAIOT NONOXUTENbHLIM, €Cnu
MOXHO Habnaate KonoHun Rhodococcus rhodochrous Yepes HeCKoNbKO AHEN BbliAEepXMBAHUA B TEpMOCTaTe
npu Temneparype (27 £ 1) °C;

6) namepsioT KoHUeHTpauuio AP, ytoObl BbIMUCIUTL OTHOWEHNE A[IB/ATD. 310 OTHOLLEHNE NO3BONS-
€T OLEHUTb pacxoa dHeprn GakTepuii, T.e. UX KCOCTOSIHUE UCTOLLEHNAY.

MpumedvyaHne — Ons PpyHKLUMOHMpoBaHUSA Guonornieckoi knetke Heobxoanumo npeobpasoBbiBaTb NUTATENb-
Hble BellecTBa, Takue Kak, Hanpumep, MONeKyrbl ¢ yrnepoaHoi Lenkio, B popmy aHeprum, ATO (7.3.5). Heobxoaumasn
SHeprus ANA pasnuYHbIX NPOUCXOASLLMX B KIETKE XMMUYECKUX peakLuii BbicBoGoXaaeTcs, korga AT® rugpupyerca Ao
MeHee 3HepreTUYeckn HachkILLeHHbIX Monekyn, kak AID (ageHosnHaudocdart) n AM® (ageHasmHmoHodocdar). 3T Mo-

neKynel 3aTeM cochopunmpykT (NepepabateiBaiotcs) B AT® nNpyu MOCTYMNEHUN CBEXUX NUTaTeNbHbIX BeWwecTs. 3ToT
npoLiecc ABNSAETCA OCHOBHLIM B KreTKe BakTepuu.

Hanee naMepsoT KOHUEHTpauuio AT® CKNSAHOK, KOTOPbIE HE coAepikaT NonuMepHOro Marepuana.

M3mepsiloT KoHUeHTpauuo AT® B Tpex cknsiHkax vyepes 180 aHel. TeCTbl XM3HECTOMKOCTHU Takke npo-
BOAAT Ha 3TUX TPEX CKIsIHKaX.

Mpotokon usmepeHus koHueHTpauum AT® n AP AnA KoHeuHOro obpasua He TakOW, Kak yka3aH B
7.3.6.3 n 7.3.6.4. inA onpeaeneHus koHueHTpauun AP B Gaktepusax U KynsTypHOu cpeae Becb A1 non-
»eH BbITb NpeobpasoBaH B ATO.

Mocne nepeoro usmepexus koHueHTpauun AT® secb AP npeobpasylor B AT ans BTOPOro usMepeHus
AT®. Janee onpeaensaoT KoHUeHTpauuio AP, BbIMUCIMB pa3HULy ABYX U3MEPEHUN, U 3aTeM ONpeaensioT
oTHoweHne AQD/ATS.

7.3.6.2 PacTtBOpbI AN aHanu3a

Hwxke npuBeAeHbl COCTaBbl YeTbIPEX BOAHLIX paCTBOPOB, HEOOXOAUMBIX AN aHanM3a KOHLUEHTpauuu
Ao, kpome pasbaBuTens B, coctaB KOTOpPOro He pasrnaluaeTcsi.

7.3.6.2.1 PactBop 1. Pasbasutens B+K+Mg coctout us 10 mn pasbasurens B (u3 Habopa ATP), 200 mkn
1M KCl 1 10 mkn 1M Mg80,. Pacteopbl KCI n MgSO,, roToBsT B CTEpUnbHON yrikTpauucroii soae (7.3.6.2.2).

7.3.6.2.2 Pactop 2. PEP (docdoeHonnupysar) cocrout us 120 mr @3N n 5 mn 0,05 M 6ycepHoro
pactBopa Tpuc-HCI (rugpokcumernn) ruapoxnopuaa ammHomerasa (pH 7,2), npuroToBneHHOro u3 Crepusb-
HOI yNbTPa4YUCTO BOAbI. Perynupytor pH npy nomMoLy KOHUEHTPUPOBaHHOrO pacTteopa KOH.

7.3.6.2.3 PactBop 3. PEP+PK (cbocdoeHonnupyBaTtkmHasa) coctouT u3 5 mr PK, pactBOpeHHbIX B 1 Mn
pactBopa PEP; ot6upator 200 MK anuKBOTbI M XpPaHAT Npu Temneparype MuHyc 40 °C.

7.3.6.2.4 PacBop 4. ATP peareHT, AT® peareHt HS (CybnumauuoHHas cyLwika), pacTBOPEHHbIi B 2,5 Mn
CTEPUNBHOW YMETPAYUCTON BOAbI, HE coaepxallen ATd, BMecTo ucnonb3osanus pasbasutens B u3 Habopa
AT® caHutapusa HS (BioThema) « ATP Biomass Kit HS».

7.3.6.3 OnpepeneHne KOHUeHTpauum AT

M3mepsiloT KoHUeHTpauuio AT, cneaya npuBeAeHHOMY NPOTOKONY:

a) cmeLwunBatoT 06beM obpasLia ¢ TakuM ke 06bemMoM aKcTpareHTa B/S;

6) no6aenAT B TPYOKY NIOMUHOMETpA:

- 30 mkn cmecu obpasua/akcTpareHTa B/S;

- 240 mkn pasbasutena B+K+Mg (pactsop 1);

- 20 mkn cTepunbHoOi ynsTpauncton H,0, He coaepxaleit AT;

B) 3aKpbIBaOT TPYOKY repMeTusmnpyloLLei NneHkon napacgunbm;

r) MHKYOupytoT cmeckb 10 MuH npu 37 °C;

4) fno6aensot 60 Mkn AT peareHTa;

€) U3MEPAIOT KOHLEHTpaLuio lsmp,o?

X) aoGasnsoT 10 MKN cTangapTHoro pacreopa AT® (1 NMMKOMONb);

1) U3MEPSIOT KOHLEHTPALMIO /s, siq o-
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Bbluncnsor koHueHTpauuio AT® vepes 180 aHen AT® ., o No popmyne

smp,
ATO _ bmeo
smp,0 ~ ] _ 0’ 2
smp+std,0 ~ ‘smp,0
rae AT<1>smp o — KOHUeHTpaumsa ATD KynkTyPHOR cpeabl, NMOrb/ MiT;
lsmp,O — KOHUEHTpauus, U3MEPEHHAsA N0 NEPEYNCEHUIO ) NPOTOKONA, MMONb/MN;
lsmp+std’0 — KOHLEHTpauusi, U3MepeHHas No NeEPEYUCIIEHUIO X) NPOTOKONAa, MMONL/M;

Xy — koathcbuuneHT pasbasneHusa ncxoaHoro obpasua.

7.3.6.4 OnpepeneHue koHUeHTpauuu AT® + AP

KoHueHTpauutio AT® + AP nsmepstior, crneays npuBeaeHHOMY NPOTOKONY:
a) cMeLmBaloT 06bem obpasua ¢ TakuM xe 06bemMoM aKkcTpareHTa B/S;

6) no6aensaloT B TPYOKY NIOMUHOMETPA:

- 30 mkn cmecu obpasua/skcTpareHTa B/S;

- 240 mkn pasbasutens B+K+Mg (pacteop 1);

- 10 mkn PEP+PK (pactBop 3);

- 10 MKn cTrepunbHoli ynsrpadncroii H,O, He coaepxaiuen AT®,

B) 3aKpbIBAIOT TPYOKY repMeTU3npyoLLei NNeHKon napadunbm;

r) HKyGupytot cmecb 10 MuH npu Temneparype 37 °C;

4) aobasnaot 60 mkn AT® peareHTa;

€) U3MEPSAIOT KOHLIEHTpaLuIo lsmp;

) 4oGaenaloT 10 Mkn ctaHaapTHoro pacteopa AT® (1 NMKOMONb);

1) N3MEPSIOT KOHLIEHTPALNIO [ 4sty-

KoHueHTpauuto AT seiumcnsioT uepes 180 aHen u npeobpasosanme AQD B ATO.
AT®g 0, 1 BBIMUCNAIOT MO hopMyne

l

— smp, 1 p%
smp,1 — 1 3
P lsmp+std,1 ~ fsmp,1 ( )

ATO

rae ATP — KOHueHTpauua AT®, nmonb/mn, nocne npeobpasosanua AQP B ATD;

smp,1
lsmp’1 — KOHLeHTpauus, n3MepeHHas rno nepevymcneHuio a) NpoTokona, NMosnb/mi;
lsmp+std,1 — KOHUEeHTpauus, UsMEepeHHasi N0 NepeyYnCIIEHUIO XX) NPOTOKONA, NMMOSbL/MJT;

Xy — koabuumeHT pasbasnenusa ncxoaHoro obpasua.

7.3.6.5 Onpegenenne koHueHTpauum AP u oTHoweHua AQP/ATP
Bbiuucnaor koHueHTpaumio AN, AN, yepes 180 aHel n otHoweHne AAP/ATO R Taloke yepes 180
AHeN no dopmynam:

Alld, = AT<I>Smp'1 - ATd>smpv0; 4
R AT® o~ AT o s
ATO 0 ' ®)

rae Al®, — koHueHTpaumsa ALDP KynsTYpHON Cpefibl, NMOMNbL/MN,
AT® — KOHUeHTpauusa AT® KynsTypHOW cpeabl,Monb/mn, nocne npeobpasosanua AQd B ATO;
AT<l>smp'0 — KOHUeHTpauusa AT KynbTypHOW cpeabl, TMONbL/MA;

R — otHoweHue AQ®/ATD KynsTYpHON cpeabl, 6e3pasmepHoe 3Ha4YeHue.

smp,1

7.4 TpeboBaHus

McnbiTyeMblii nONMMEpPHBI matepuan obnaaaer npuobpeteHHol 6Guopasnaraemoctbio, €Cnu yaoBneT-
BOPEHbI CrieyioLme Tpy yCroBUS:

a) KoHUEeHTpauuu AT® B CKNnsiHKax, coaepkalumx noaMMepHbIi MaTtepuarn, A0mkHbl CTabunuanposarbea
npu sHayeHuu, B 3 pasa bonbLue, Yem 3HavyeHue, Habniogaemoe B KOHTPONbHbIX CKISHKAX, HE CoaepXalumx
NOMMMEPHOro Marepuana, B Nnepmoj UCNbITAHMS MEXAY NEPBbIM U LUECTbIM MECSILIAMMU SKCNEPUMEHTA.

NMpumeyaHune 1— 3To TpeGoBaHMe oTpaxaeT TOT haKT, YTO GaKTEPUM UCTIONb3YIOT OKUCIIEHHbINA NONUMEP Kak
nuTaTensHoe BELLECTBO;

10
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6) otHOweHue A[IP/ATD gomkHO ObiTb < 3 yepes 180 gHen.

NMpumevaHue 2 — D2T0 TpeboBaHMe oTpaxaeT TOT haKT, 4TO 3SHEpreTMdeckuidi ypoBeHb 6GakTepwmid
YILOBNETBOPUTENBHBDI;

B) pe3ynbrarbl TECTA XXM3HECTOWKOCTU, NPOBEAEHHOIO Ha NONMTMMEPHOM MaTepuane nocrne MHKybaumoH-
Horo nepuoaa 180 aHew, AOMKHbI ObITb NONOXUTENbHBIMMU.

NMpumevaHue 3—3T0TpeboBaHKUe OTpaxaeT TOT PaKT, YTO NONIUMMEPHBIH MaTepuan He COAEPXKUT NEMEHTOB,
TOKCUYHBIX WTaMMy Rhodococcus rhodochrous.

8 O6paboTtka pe3ynsraToB

PesynbraTbl UCMbITAHWMIA OPOPMASIOT NPOTOKONOM, KOTOPbIN AOIMKEH COAEPXKaTb:
a) CCbIfIKY Ha HaCTOALWUIA CTaHAapT;
6) uHdpopmaumio, HeOOX0AUMYIO AN ONPeAEneHUsa U XapakTePUCTUKU UCTILITYEMOM NSIEHKM, BKIOYas
marepuan, TONLWMHY, MPOUCXOXAEHNE U HOMEP U3AENUS;
B) TMN OkCo-Ouopa3snaraemoro marepuana;
r) TUN NAEHKMW;
A) MeToa OUeHKkn abuOTMYECKOTO pPas3noXeHUs: WU3MEHEHMEe MNOIMOLWEHUS WNU  MPOYHOCTHBLIX
XapaKkTepuUCTuUK;
€) XapaKkTepuCTUKy kKamepsbl (DOTOCTAPEHUSA U YCIOBUSA UCTILITAHUS;
) pe3ynbTaThl OLEHKM abMOTUYECKOTO PA3NOXEHUA, BKNIOYANA:
- yBENUYEHUe NOrnoLeHUs NOCNEe UCNbITAHUA TEPMOOKUCIIEHUS;
- yBENUYEHUE NOrnoLEeHUs NOCNEe UCTbITAaHUA POTOOKUCNEHUS;
- yBENUYEHWE NOrMoLEHUS NOCIE UCTIbITAHUA TEPMOOKUCNEHNUA NPeABaAPUTENbLHO OKUCNEHHOW NNeH-
KU W/unu B COOTBETCTBYIOLLUX Cry4asX yCNOBUA U pe3ynbTarhl MCMbITAHUIA NPOYHOCTHBLIX CBONCTB,
BKNIOYas:
- OTHOLLEHME OCTaTOYHOTO YANIMHEHUS NPU Pa3pbiBE NOCNe TEPMOOKUCTIEHUS K YANUHEHUIO NpyU pas-
pbiBE B MICXOAHOM COCTOSIHWM;
- OTHOLLEHNE OCTaTO4YHOTO YANUHEHUA NpU paspbiBe Nocne POTOOKUCNEHUA K YANTMHEHNIO NpK pas-
pbIBE B UCXOAHOM COCTOSIHWUMU;
1) pe3ynbTaThbl UCMbITAHWA MO OLEHKe NpUobpeTeHHoi GuopasnaraeMocTu, BKMIOYas:
- KOHUeHTpauuo AT, ATd>smp Ans BCeX BOCbMM 06pasuoB (MHAUBMAYANbHLIE U CPEAHEE 3HaYe-
HKA), onpeaeneHne ATS — CM. NpuUnoxeHue A;
- KOHUeHTpauuio AT®, ATCIDS,W0 ans o6pasuos yepes 180 gHen (MHAuBUAYanbHbIE U CpeHee 3Ha-
YeHust), NpuMepbl 3aBUCUMOCTU M3MEHEHUSA KOHLEHTpauun AT oT BpeMeHu — CM. npunoxexue b;
- oTHoweHue R, AQP/AT® yepes 180 gHeii (MHAMBMAYANbHLIE U CPEAHEE 3HAYEHUS);
- MPUPOAY U pe3yrbTaTbl UCTILITAHUS XU3HECNOCOOHOCTU (MHAUBUAYATIbHBIE PE3YnbTaThl);
K) niobble hakTopbl, KOTOPbIE MOFYT MOBMUATL Ha Pe3ynbTaTkbl UCMLITAHWIA U APYTYI0 MHAOPMALMIO, He
YKa3aHHyI0 B HACTOALLEM CTaHAApPTE;
1) Aaty NpoBeAeHUs UCMbITaHUA.
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MpunoxeHne A
(cnpaBo4HoOe)

OnpepeneHve AT®

Al 3Heprus BXUBbIX KneTkax nonydaerca rugponnsom AT® go AA® u/vnn o AM®. Xumunyeckas cpopmyna AT®:
A107167571373" cTpyKTYpa MOMEKysbl NMpefcTas/ieHa Ha pucyHke Al

M N

OH OH

PucyHok A. 1 — MonekynspHoe ctpoeHve AT®

A.2 B no60li MOMEHT BpeMEHN KonmyecTBo AT® B keTke 3aBUCUT OT ee MeTabo/IMYeCKo akTUBHOCTU. V3mepe-
Hue AT® — ofMH M3 CNOCOGOB OLEHKM KOMMYeCcTBa akTMBHOM MUKPOGUasibHOW 6uomMacchl 1 ypoBHA pocTa.

M3mepeHne AT® OCHOBaHO Ha peakumn noumdepuHa c nwoundepasoli (nosyvyaeMoil 0T CBET/ISIKOB), MPOUCXOAA-
et B npucyTcTBUMM AT®. Bo Bpemsi 3TOro npouecca BO3HMKAET CBEYEHUE.

B onTuMasnbHbIX ycnoBuax nonyyvaetcs 1 poToH Ha monekyny AT®. Mpov3BoguMbI/ CBET M3MEPSIOT C UCNO/b30-
BaHMWEM 4YyBCTBUTENbHOro hotomeTpa (WM NIOMUHOMETPA) U BbIP@XAtOT B OTHOCUTE/IbHbIX CBETOBbIX eanHuuax (RLU).
3aTtem c Ucnonb3oBaHUEM KO3hdmumeHTa NpeobpasoBaHUs pacumTbiBalOT cogepxaHne AT® B obpasLe.

1H2 +ATP +E? E-LH2-AMP + PPi
E-LH2-AMP + 02< L + H20 + niomMnHecLeHuus, (A.1)

roe 1LH2 — noundepuH;
ATP — apgeHo3uHTpudpocdar;
E — nwouucbepasa;
AMP — ageHo3vHMoHodocdar;
PPi — nupodhocdar;
L — okconoundepuH;
H20 — Boga.
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MpunoxeHue b
(cnpaBouHoOe)

Mpumepbl 3aBUCUMOCTUN N3MEHEHUA KOHLeHTpaunun AT® OoT BpeMeHn

X — NpofOMKUTENBHOCTb UCTbITAHWS, OHW; Y — KOHUeHTpauusi AT®, nMonb/Mi; a — MneHka, NpeaBapuTesibHO NofBepkeHHas oTo-
OKMC/IEHWI0 U TepMookMcneHnto npu 60 °C, KynbTypHasi cpefa C OKUC/IEHHbIMK YacTuuamu; b — KynbTypHas cpefa 6e3 OKMCNEeHHbIX
yactuy, (KOHTPOJ/IbHAsi EMKOCTb /18 SKCNEepUMEHTA)

PucyHok B.1 — Buopasnaraemas nonnuatuieHosas nieHka

X — NpOJOMKNTENBHOCTb UCMbITaHWA, OHW; Y — KOHUeHTpauusa AT®, nMosb/MA; ¢ — NNeHka, npeasaputesisHo noaBepxeHHas oTo-
OKMC/IEHWIO 1 TepMOoOoKMcneHnto npu 60 °C, KynbTypHas cpefa C OKUCAEHHbIMK yacTuuamu; d — KynbTypHas cpefa 6e3 OKVCNEeHHbIX
yacTuy, (KOHTPO/IbHAasA EMKOCTb A1 SKCNepuMeEHTa)

PucyHok b.2 — Hebwnopasnaraemblii TOAN3TUEH
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Bubnuorpadusa

[1] WCO 10640:2011 [Mnactmaccsl. MeTogonorna oLeHKU cTeneHn OoTocTapeHus nonnuMepa ¢ UCMonb3oBaHUeM
FTIR* n UV/Bnamnmoii cnekTpockonuu
(1ISO 10640:2011) (Plastics — Methodology for assessing polymer photoageing by FTIR and UViisible
spectroscopy)

* FTIR: UK ®ypbe-cnektpodpoTomeTpus.
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KntoueBble cnosa: okco-Guopasnaraemast ynakoBka, METOAMKN OLIEHKU BuopasnaraemMocTy NofMMEPHBIX ne-
HOK, aB1OTUYECKOE PA3NOXKEHNE, KnaccuuKaLms NEHOK, TEPMOOKUCTIEHNE, (DOTOOKUCTIEHNE
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