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BrnoxeHus:

1. 3anper IIDT 3a4em - aHAIIUTUYECKASA CTAThS;

2. IIucekMo Mopaouna A.H. Ilpeacenaremo I'ocynapcTBEHHOM
aymel OenepanbHoro coopanus PO Hapenukuny C.E.;

3. Pemenne Ilpencenarenss Copera deacpaiuu DeaepanbHOTO
Cobpanust P@ Marsuenko B.W.;

4. lloBecrka JlHs coBemanus y llepBoro 3aMecTuTens
[Ipeacenarens IIpaButensctea P® 3ybOkoBa B.A. «0O06
UCIIOJIb30BaHUM TIJJACTUKOBOM YIAKOBKU M CTEKJISIHHON Tapbl
IpU MPOU3BOACTBE U 000POTE MUBOBAPEHHOMN MTPOAYKLUNY;

5. byreuika [IDT, HaydHoe wuccinen0BaHWE O TPUTOAHOCTH K
pO3JMBY IIHBA;

6. ACHEKThl BIUSIHUA YIAKOBKH OJIX1 HAIIUTKOB HA 340POBLC.



3anpert N3T-Tapbl AnA nuBa — 3a4emM?

AHanuTuyeckas ctatbs lpe3uaeHTa

Coro3a npousBoauTenen sUMeHs, conoaa, XmMens u
nuBob6e3ankoronbHOW npoaykuuu A. MopaoBuHa

Co103 npousBoauTenei SYMeHs1, conoaa,
XMens U NMBo6e3ankoronbHON NpoayKuum

107139 r. MockBa, OpnukoB nepeynok
a. 111, MuHcenbxo3 Poccuu , kab. 821a
Ten. +7(495)9887791, m06.+7(910)8169462
info@barley-malt.ru, www.barley-malt.ru



Hapagy € TemMamu BO3MOXHOIMO BBEAEHUS NULEH3UPOBAHUA MNUBOBAPEHHbLIX
NPOM3BOACTB M MOBLIWEHUA aKUU30B Ha NMUBOBAPEHHYIO MPOAYKLUIO, BOMPOC
BO3MOXHOIO 3anpera U NaaHupyeMbiX OrpaHUYEeHnin Ha ucnonbloBaHue MN3T-
Tapbl BbI3bIBAET MaKCUMalNibHbI UHTEPEC He TONbKO Yy npeacraBuTenen
oTpacnu, HO W Yy npeacraBuTeNen CMEXHbIX OTpacien, a TakKxe Yy
notpeburenei.

[aBsavite pa3bepémcsa, noyemy BO3HUK 3TOT BOMPOC U NOCTapaeMcs MOHATH,
AenctentenbHo nu MNM2T-Tapa Tak BpeaHa, UTO €€ HYXHO 3anpeTtuTb. Mnun Bcé
Xe Bonpoc 3anpeta M3T-Tapbl B NEPBYIO 0Yepenb CBA3aH C HE0O6X0AMMOCTbIO
orpaHuyeHuns o06bEMOB nNpom3BoACTBA MW NOTpebneHna  ankoronbHOM
NpoAYyKUWUU, 3a10XKEHHbIX B AHTUANKOrosibHON KoHuenuuu MNpasutenscrea PO
Ha nepuoa Ao 2020 r. (cM. nogpobHee: http://barley-malt.ru/?p=3388)?

Mpeanaraem Bawemy BHMMaHMIO nepepada npo MN3T Ha lMepBom
KaHane, noaroToBseHHyo Colo30M NponM3BoaMTEsZIEN AUMEHSA, conoaa,
XMena U NMBo-6e3a/IkoroJibHOM NPoAyKUUM COBMECTHO C PenopTépom
Masnom ManopoaHoBbIM, Bbixoa B 3¢pup 17-e noHa 2014 r., ccbinka:

http://russia.tv/video/show/brand_id/3838/episode_id/996269/video_id/101
2149

Hayano Ha NepBOW MUHYTE.

Bonpocy [I3T-tapbl Mbl YyXe& HE pa3 yaensnm CcBO€ BHuUMaHue (CM.
noapo6Hee: http://barley-malt.ru/?s=0M3T).

BaxHO OTMETUTb, 4YTO BOMNpOC 3anpeta MN3T-Tapbl AaNeKo HE HOBbIM U OH yXe
6bln  peTanbHO paccMmoTpeH B xope BCcTpeun [lpesnpgeHta Corwsa A.
MopposuHa 25 anpens 2012 r. c lNepsBbiM 3aMmectutenem [llpeaceparens
MpaButenbcrtBa PO, 6biBWIMM Mpeaceaatenem MNpaBUTENbCTBEHHOW KOMUCCUU
no peryaMpoBaHUI pblHKa ankoronbHom npoaykuum B.A. 3yb6KOBbIM BO
Bpema nposeaeHus [lMpaBuTenbCTBEHHOro cosewanns «06 ucnonb3oBaHuwm
NAacTUKOBOW YNAKOBKW U CTEKNIAHHOW Tapbl Npu npousBoacTee u obopore
NUBOBAPEHHON nNpoAyKuMU». BbINIO0 NPUHATO rpaMOTHOE MNONUTUYECKOoE
peweHue: 3anpety MN3T - ga, HO Yepe3 nepexoaHblii NEPUOA.

Bonee Toro, MNpeacepnatenb Copeta ®epgepaunn B.N. MaTBueHKO nogaepxana
no3nuyuno Hawero Cow3a 0 HeobxoaUMOCTN 3anpeTa u NepexoaHoro nepuoaa,
CcM. noctaHosneHue Coseta ®eaepauun N2 120 -Co ot 30 masa 2012 r. «O
Mepax no TroCyAapCTBEHHOMY pEryiMpoBaHUI0 pPbiIHKA anKOroabHOW U
cnupTocoaepawen npoayKunumn B PO>»,

UTak, Tpu roga, 6onee yem ANIMHHbIA NepexoaHbIA nepuog,

He npasaa nn?



Yto Takoe MN3T-Tapa, n AelCcTBUTENbHO KU 6yTbinka M3T oagHO3HAUYHO
npourpbiBaeT CTeKAAHHOU byTbinke?

M3T — nonuatunentepedTanar, TepMonnactuk. OH MCNONb3yeTcs, B TOM
yucne, ons U3roToBJIEHUSA NMAACTMACCOBbIX 6yTbINOK (6yTbinkKn M3T), KOTOpPbIE
OYEHb CEpbE3HO MOTECHUNN CTEKJNSAHHble 6YyTblIKKU, 0COO6EHHO B CTpaHax
BocrouHoi EBponbl, € nonok Mara3uHoB. YnakoBka [12T o6o3HauaeTtcs
uucpponn 1 B TpeyronbHOM CUMBOJIE NOBTOPHOM nepepaboTKM 3aMKHYTOro
uukna. OpHako, cTouT 3aMeTUThb, 4yTo Kak nnacrMmacca
nonunaTuneHTepedrTanar No BAUAHUIO HA 3A40POBbE 4YenoBeKa, B npuHuune,
6e3BpeneH (No oueHke deaepasnbHOr0 MHCTUTYTA OLEHKWM puUcka FepMaHuu
(BfR), ocobeHHO noO cpaBHeHUIO C noauBuHunxnopuaom (MNBX) wunun
nonukapboHatom (MK)).

Cbipbe, X3 KOTOpOro wu3rotaBnueatwTca ©Oytbinkn 3T - HedpTb —
OorpaHuMyeHa, TEM He MEeHee U3roToBneHue u nepepaboTka AaHHOrO BuAaa
Tapbl SBNAETCA O4YeHb npubbibHbIM 6HGu3HecoM. Tonbko B Kutan, camyto
M3BECTHYI CTpaHy no nepepabotke lN3T, Kaxabii rog NyTEWeCcTBYT OKONO0
100 munnuappos 6yTbinok (!) wnn 4 MunnMoHa TOHH B Kybuyeckon npecc-
dopmMe, B 6ONBWMWHCTBE CAyyaeB — YyXe€ TMOCAe OAHOKPATHOro
NUCNONb30BaHUA. TaM OHU NepepabaTbiBAKOTCA M UCNONL3YKTCS, B TOM Yucne,
ANS U3roTOBAEHUS CNOPTUBHON oAexabl n npubbiBatoT cCHoBa B EBpony.

«Yem bonblie Tbl BbiKUAbIBaelWb, TeM 6onblie Mbl 3apabaTbiBaeM» — Tak, K
coXxaneHuw, 3ByuyuT 6u3Hec-no3yHr nepepabotuukoB [3T-tapbl. B
JHeprobanaHce W ANA  OKpyXawwen cpeabl 3T0 OAHO3HAYHO WUMEeT
KaTacTpouueckne nocneacTeBus M He MAET HU B KakKoe CpaBHEHue Co
CTEKNSAHHOW OyTbIIKOW, KOTOpas nNpou3BOAUTCA U3 YAOBAETBOPSIOWMX
aKoNnornyeckum TtpeboBaHuaAM BUAOB Cbipbf K, Kak npasuno, po 50 pas
MCMoNb3yeTcs NOBTOPHO. ECTb, 0AHAKO, W MHOrOpPasOBbii MHOIOCAOWNHbIN
M3T. OH ucnonb3lyerca NOBTOPHO A0 15 pa3. K coxaneHuw, B POCCMKU Takoro
BUAA Tapbl, KaKk MHOropasoBbli MHOroCnonHbin MIT HeT. Ero ueHa Bbliwe
Aaxe CTOMMOCTU CTEeKNOOYyTbINKY,

Tak kak [3T, B MPOTUBOMOJIOXHOCTE  CTeKny, He  saABngeTcs
rasoHernpoHuMUaemMbiM, TO, HanpuMmep, yrnekucnora Moxetr anddyHanposaTb
HapyXy, a KUC/Iopo4, a TaKXe SsAA0BUTble BelwecTBa W3 OKpyXalolwero
BO34YyXa, NPOHUKATb BHYTPb. BCE 3TO genaetr HanuTKK, ynakoBaHHbie B 3T,
bbicTpee 6e3BKYCHbIMM U paxe HecbeaobHbIMM NO  CpPaBHEHUK C
aHaNOrMYHbIMU, HO YNAKOBAHHbLIMWU B CTEKOTApY.

Y HanUTKOB U3 NMNJIAaCTUKOBbLIX GYTbIZIOK CPOK roOAHOCTU AO0J/HKEH 6biTh
Ao 40% kopoue, YeM y TeX XKe HANMUTKOB, HO PO3JINThIX B CTEKJ/ISHHbIE
6yTbINKMK.

MoaToMy nNOBTOPHO wucnonb3dyemble [MI3T-6yTbiNKKM 4aACTO MOKPbIBAKT ra3o-
repMeTnuYHbIMM GapbepHbiMM cMOonamu. Npu MHOMOKPaTHOM UCMONb30BaHUMU,
OAHaKO, 3Ta MOBEPXHOCTb TEM HEe MEeHee aTaKyeTcd, uapanaerca w
noBpexaaercsa, Bcneacrsue 4yero rpubbl, 6GakTepunm wWAU CUHE-3eNeHble
Bogopocnn (umMaHobakTepuu) TaM OYEHb Aaxe XOpoLwo ceba YyBCTBYIOT.



M2T-6yTbiAKM MOryT oOTAaBaTb pas3finyHbie CybCTaHuMM B  pPO3AUTLIE
Xugkoctu. Hanpumep, maTtepuan no uWMeHu auetanbgerns (TOKCUYHOE
BELeCTB0), M3BECTHbIA TakXe KaK 3TaHanb. JTO XUMMUYECKOe BeLecTBO
BO3HWKAET U B YE/IOBEYECKOM Tene Npu paclienseHnmn ankorona n cYuTaeTcs
OAHUM K3 OCHOBHbIX BWHOBHWKOB MOXMENbHOro cuHapoMa (0Co6eHHO B
coyeTaHum C AbIMOM Tabaka). IDTOT MaTepuan BpeauT TMeyvYeHu U
6naronpuaTtcTtByeT 06pas3’oBaHWI0 arpeccuMBHbIX CBOGOAHBLIX KWUCIOPOAHbBIX
paguKanos.

AueTanbaerva 0cob6eHHO CUMMNTOMaTU4YeH AN OAHOpPa30BbiX byTbinok M3T.
MoBTOPHO  MCNOAb3yeMble  MHOropasoBble  [12T-6yTblIKK CHabXeHbl
6nokaTopoM, CBA3bIBAKLWMM aueTanbgernabl U nNpeBpalarwmum  mUx B
HEKPUTUYECKYIO CyOCTaHLuI.

depgepanbHbI MHCTUTYT OLeHKkU pucka NepmanHum (BfR) cumutaer posy
aueranbpervga B 6ytbinikax M3T He Bbi3biBaloOwWeil COMHEHUW, ecnm
OHa He NpeBoCcXoAuT 6 Mr Ha AuTp.

TeM He MeHee, MPOBOAUMbIE HEOAHOKPATHble TECTUPOBAHUA TMPOAYKLUHU,
NpuoBpeTéHHOW B  CynepMapKkeTax, Haxoawau B  CaMbiX  AEWEBbIX
ynakoBaHHbix B  [3T-Tapy HanUTKax nNokKas3aTenu, MHOrMoKpaTHO
NPEeBOCXOASALLMNE YKA3AHHYIO NPEAEeNbHO A0MYCTUMYIO BEIMUUNHY.

Mpu wusrotoBneHun Tl1IT-nnacTMacCc, KakK Hanpumep, ANAA NNAaCTUKOBbLIX
O6yTbIIOK ANS NUBA, B KAYeCTBa KaTanmusatopa ucnonb3dyercsa cypbma. Cypbma
HEe WMEeeT B 4YeNoBeYeCKOM obMeHe BelecTB Kakou-nnbo onpesenéHHou
dyHKUMM n KnaccuduumpoBaHa KakK MOTEHUMANbHO OMNACHBIN  TAXENbIn
mMeTann. Bo3moxHble BpeaHble AN 340pPOBbA BO3AENCTBUS HA TENO ele He
nccneposBaHbl NMonHocTel. lpodeccop Yunbam LLUOTMKU3 yHUBEpcuTeTa r.
lenpgenvbepra pokasan, 4Tto paxe OyrtunmpoBaHHas B 3T Bopa (!)
3arpA3HAeTca CYpbMOM W KOHUEHTpauus CypbMbl C YyBEIWYEHUEM CpOKa
XpaHeHunsa Takxe ysenuuyusaetca. WTorosbit nokasartenb 6onee yem B 30 (!)
pa3 BblWe, 4YeM TMpU XpaHeHMU TON Xe BOAbl, HO B CcTeknoTape. [lpwu
CBEXepo3UTOl pPOAHUKOBOI BOAE B NMAACTUKOBLIX OYTblIKaxX KOHUEHTpauus
CypbMbl MO CpPaBHEHUIO CO CTEeKNOTapoX noBblWANacb 4yepes 3 Mecsua
XpaHeHusa B 6onee yem 200-pa3 (!).

Ho nokaszaTtenb He NPEeBOCXOAWT NpeaesibHO AONYCTUMbIA HOPMaMu
EBponeickoro opraHa 6e30nacHOCTU NPOAYKTOB, 04HAKO, K npuMmepy,
ANS ANOHCKOrO 3aKOHOAaTeNbCTBa U MoTpebuTens M 3TOT NoKasaTelb YyXe
C/MWIKOM BbICOK. Tenepb B SAMOHMW UCMONb3YIOT B KA4yecTBe KaTanusaTtopa
BMECTO CYypbMbl TUTaH.

depepanbHbli MHCTUTYT oueHku pucka Nepmanum (BfR) 3aBepser,
4YTO NpUM MU3roToBAeHuUM nonumaTuneHtepedranara (MN3T) Hukakue
nnactuukaTopbl He BbIAEAAIOTCA M naacTudukaTopbl HUKyAa He
nepexoanT, U He cneayeT fAenaTb BbIBOAblI TOJNbKO O NPUCYTCTBUM
cnoBa nnacrtupukartop (dbranar) B HassaHuum MNIT.

CTOUT 3aMeTUTb, 0AHAKO, YTO CHOBA M CHOBA MOSBAAIOTCSH UCTOYHUKM, KaK 3a
pybexom, Tak U B Poccuu, KOTOpblE YTBEPXKAAIT, UYTO naactudukaTopbl U3



M3T BbigenaTca B 60AbLWIOM KOJMYECTBE NOA COJIHEYHbIM 06nyYyeHuem wu
Cepb&3HO YyrpoXakwT 340poBblo. bonee TOro, B Hawem apxuBe eCTb
HECKONbKO CyaebHbIX peleHnii poCCUINCKUX CyaoB, KOTOpble OAHO3HAYHO
CBUAETENbCTBYIOT Ha OCHOBaHUW CyaebHO-MeAMUMHCKOW 3KCNepTusbl O
HanMuuMm B nuBe, ynakoBaHHoOM B [19T-tapy dTanatoB (!), npuuém B
3HAUYUMBbIX U ONACHbIX ANS 340P0OBbA KONUYECTBAX.

M ecnu BOMPOC BbiAeNeHUs nnacTudukaTtopoB-MTanaToB NoKa €Ul MOXHO
OTHECTU K KaTeropum CrnopHbiX, TO OnpeaeneHHble Matepuanbl B naactuke
BCE XE BAUAIKOT Ha MYXCKOe 3a0poBbe. ®aKT A0BOJIbHO TPEBOXEH, YTO BABOE
bonbwe ropMoHONOA0OHbLIX cybcTtaHuun (3CTporeHoB) ObIIM HaWAEHbl B
b6yTbinkax ¢ Bogon B MN3T no cpaBHEHMIO C BOAOW B CTEK/IOTape.

OnacHbIM SIB/ISIETCSI Tak)Ke BaXKHO€ 06CTOATe/NIbCTBO, YTO MHAYCTPHS
naacTMKOBBIX GYyTbIZIOK MCMOJ/Ib3yeT MHOIoOYMC/IeHHbIe Cyb6CTaHynm M
Aenaer TaliHy M3 cocTaBa Ni1acTMKa, YTo 3aTpyAHSeT UccaegoBatTesissm
npoBegeHne MOJIHOYEHHOM paboTbl Mo mucciaegqoBaHnio BausHusa M3T
Ha opraHv3M 4yeJIoBeKa.

CTtouTb OTMETUTb, YTO MpPeacCTaBUTENM TPAHCHAUMOHANbHbIX MUBOBAPEHHbIX
KoHuepHoB ABINBEV, HEINEKEN, SABMILLER-EFES, CARLSBERG nbiTatoTcs
HaWTu onpaspaHua [2T-6yTbinke, UCNONbL3YA K MNpPUMEpy WUCCnefoBaHue
uHcTutyTa ®Opayenxodepa o Akobbl 6e3onacHocTn 3T, KOTOpOE OMNAYEHOo
API2T - accounaunein nponssoauTenen n nepepaboryumkos MN3Ta.

OpurnHanbHoe Ha3BaHue MHCTUTYTA: Fraunhofer-Institut fur
Verfahrenstechnik und Verpackung

Bo-nepBbiX, AOCTOBEPHO HE W3BECTHO, Kakue uMeHHo ob6pa3ubl M3T
nccnenoBan AaHHbIN MHCTUTYT, BO-BTOPbIX - AOBOXY A0 Bawero ceeaeHus,
YTO JAaHHbIN  WUHCTUTYT He SABNAETCA TroCyAapCTBEHHbIM  HAay4HbIM
yupexaeHnem (B OTAMYMKM, K npumepy, OoT TEXHUYECKOro yHuBepcuTeTa .
BepnuH) n umeet npasoByo Gopmy

"3aperncrtpupoBaHHbin Coto3/Coobuectso”,

TakuM 06pa3oM pe3ynbTaTbl €ro UCCNefoBaHWui, Kak U BCEX UCCNefOoBaHUi
HEerocyaapCTBEHHbIX 3KCMNEPTHbIX YUPEXAEHWNN, He npu3HawTCcA
ybeanTenbHbIMU U HE UMEKT A0Ka3aTeNbHON CUnbI.

Kakas »>»Xe cutyauumsa C wucnonb3oBaHuem [M3T-tapbl B CTpaHax
EBponeunckoro coo6ujecrea?

O6bwasa pona [M3T-Tapbl B COOTBETCTBMM CO CTAaTUCTUYECKUMWU JaHHbIMU
cocTaBnaer npuMepHo 6,7%. OCHOBHble CTpaHbl, UCNONL3YIOLWNE AAHHbLIN
BUA Tapbl - PymbiHMA, Yexuda, bBonrapusa, Xopeatusa, BeHrpusa, TO eCTb
CTpaHbl C HU3KUM ypoBHeM poxopa. K npumepy, B PyMbiHWM, CTpaHe,



MakcuMmaneHoO ucnons3ywwen MNIT-Tapy, oH coctasnaer 5.800 Eespo B roa, a
B fepmaHun yposeHb goxoga 29.000 Espo B roa.

B cooTtBercTBuu ¢ rpacpmkom 2013 r., gona Bo3BpaTHou creknobytbinku B EC
coctaBnset 24,5%, ogHopa3oBon cTeknobyTbiniku 19,7%, XecTaHOn 6aHku
24,7%, kerosoro nusa — 20,7%.

Packaging used by European Breweries

28% O7%

20.7% B Giass botties, returnable (24.5%)

M Giass bottles, non retumable (19.7%)

W PET botties, returnable (0.7%)

PET Bottles, non retumnable (6.19%)
Metal Cans (24.7%)

Kegs (20.7%)

Bulk beer tanks (2.8%)
Others (0.7%)

YTo e npoucxoauTt ¢ pasmepom MNMIT-tapbl B EBpOoNnelMckoM corose U
KaKoOW pasMep ynakoBKM TaM MaKCMMaJibHO BocTpe6oBaH?

K npumepy, Nepmanuga, 2012 roa:

— TEMHO€ nNuBo, BCero 1 munnuapn 766 MUNNUOHA €4UHUL, YNAaKOBKN, U3 HUX
M3T 2,4 MunnuoHOB eanHuy, 1o ectb aonsa MN3T paBHa 0,135%. O6vém MN3T-
Tapbl B Fepmadun — 0,5 nutpa, gpyron MN3T-Tapbl ANna TEMHOro NUBa HeT.

— CBET/I0€ NUMBO, BCEro 9 Mmunnunapaos 539 MUANUOHOB €ANHUL, YNAKOBKKU, U3
Hux MN3T 325 MunnuoHos, To ectb gonga MNIT pasHa 3,4%; npu atom MN3T 0,5
nutpa — 324,8 munnuona, MN3T 2 nutpa - Bcero (!) 200.000 eauHuy
ynakoBKMU.

Adanee, B Benbrum MNM3T Tonbko 0,5 nutpa, Bo ®paHuumn MNMIT TONbBKO
0,33 nurtpa (1), B Utanuu N3T 0,33 n 0,66 nutpa, B Ucnanumu MN3T 0,5
nutpa, 0,66 nutpa n 1 anTtp.

HeobxoaMmMo TakxXe y4yuTbiBaTb, YTO Cpeau MNPUBEAEHHOr0 MUHWUMANBHOTO
npoueHTa wucnonb3oBaHusa [M3T-tapbl AnS po3nuBa nuBa 60abwas 4acTb
pa3nuMBaeTcsa B MHOrocnonHbiii M3T. MogpobHas cTtaTMCTUKa AOCTynHa no
3anpocy B aapec Hawero Cotosa.

CrouT yaenuTb BHMMaHuWe M Hay4dHbiM paboTam, BbIMOJHEHHbIM B epMaHuu
Ha Temy wuccnepoBaHua  [12T-tapel. Hanpumep, <«BkycoBas wm
6uonornueckas CrabunbHOCTL NUMBA B YNaKOBKE U3 NOJIMMEPHbIX
MaTepuanoB» — [uccepTauMsa npeacraBjeHa W3BeCTHbIM B Poccuu u
HEOAHOKPATHbIM YYaCTHUKOM Hawux KoHdepeHUUn «HuMeHb, CoNnoa, XMenb
n nueo Poccumn» (cMm. noppobHee: http://barley-malt.ru/?cat=8) r-Hom
Ponangom ®onbuem, Kadeapa <«TeXHONOrM4Yeckue npoueccobl», BepnunHcknin




WHCTUTYT nuBoBapeHus Budnbu, couckatene akajeMUYecKoW CTerneHu
KaHAMAaTa UHXEHepHbIX Hayk. PaboTta gocTtynHa no 3anpocy B aapec Mpecc-
cnyx6bl Hawero Coto3a.

Cytb paboTtbl: uccnegoBaHue HOBbiX [13T-matepuanoB, Hanpumep,
MynbTUNanepHboiX (MHOFOCNOWHLIX), CO CKaBeHAaXepoMm (yCTpOUCTBO B
KpbIlWKe, MO3BOJIAKOLIEE MOrnowartb NOCTynatowmn B B6yTbiNKy KUCNopoa) u
NPOYMNX HOBLUECTB NO CpaBHeHuto ¢ MNIT-cTaHAapTOM U CTEKNOOYTLIIKON.

OCHOBHOW BbIBOJ ANCCEPTALIUWN LUOKUPYET:

B CBA3M C TeM, 4YTO MaKCMManbHOE MOrNOUWEHWE KWUCIOpOoAa 3a BpeMs
XPaHEeHUs He A0JIXKHO npesbiwatb 1 ppm M naaeHne coaepxaHusa CO2 3a
3TOT XXE nepuoa He AoKHO 6biTb 6onee 15%, C TOYKU 3PEHUSA KAYECTBEHHbIX
XapPaKTEPUCTUK TMNPOAYKTA, HENb3A YCTaHaBAMBATb CPOK XPaHEHUA nNWBa
bonee 4yeM paBa Mecaua, eCAU  pPO3/IMB  NPOUCXOAUT B CTaHAapTHbIE
MOHOCNOWHbIE M9T-6yTbIIKN.»

«B dokyce naHHOMW paboTbl HaxXoAMUTCA BOoNpoc npuroaHoctu MIT-6yTbiNOK
OJ18 PO3/IMBa B HUX HAMUTKOB, B 0COOEHHOCTU NuBa».

Ctp. 6. [llpoHukHoBeHne CO2, 02, UV wvyepe3 crteHku [12T-Tapsel. [lpu
UCNoNb30BaHUM MoHonamepa (To eCcTb 06bi4HOro [2T 6e3 6apbepHbiX
dunbTpoB) ero 6apbepHbix 3dpdexkTor (UV, 02, CO2) HeaocTaToOMHO Ans
pO3/71MBa B AAHHYIO YNAKOBKY MULLEBbIX MPOAYKTOB, B TOM YMUCNe NuBa.

Ctp. 23., NOCKOJIbKY HEBO3MOXHO COXPaHUTb XEe/aeMbiM CpPOK XpaHeHus
npoaykta (4epe3s Tpu MecsAua nNocCne po3nuveBa NPOUCXOAAT 3HAYUMbIE
U3MEHEeHUA LBeTa, KayecTsa M BKyca nuea).

Ctp. 26. MoHonaitepHas ynakoska 6ecnpensaTCcTBeHHO nponyckaer UV nyuu,
YTO NPUBOAMT K U3MEHEHUIO LLBETA NMBA.

Crp. 85. lpaduk nokasbiBaeT MPOHUKHOBEHUE KUCAOPOAA, OKUCNSAKLLEro
nuBO, B cpaBHeHuUun ¢ MIT-ctanpgaptoM u MN3T ¢ 6apbepHbiMn 3dpdekTamu(s
Poccumn Takoin ynakoBKKW NPOCTO HET), pasHuua o4eBuaHa.

4.10.1 Veriaul der S toMaufran der getesteten KunststoMaschen
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Crp. 86. I'paduk nokasbiBaer, uto 3T craHgapt Tepser 43% CO2 no
CpaBHEHUIK C CTeknobyTbiIKOW 3@ 6 MecsueB XpaHeHus, TO eCTb OyTbiniKa
NPOCTO CAYBAETCSA BMOJIOBUHY.

4102 Verlauf des Kohlendioxidg dor @ Flaschentyp
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Crp. 87. I'paduk nokasbiBaeT U3MEHEHUE MYTHOCTU NMUBa, N0 CPaBHEHUKD CO
creknobyTbinkon — pa3Huua B 500 pa3 3a 6 mecaues (eauHuubl EBC — 4,7
ana MN3T u 0,01 gna crekna), a MYTHOCTb — MNepBbIM NOKasaTeNb pa3BUTUSA
MUKPOOpPraHMamMoB. HaunHasa ¢ 7 Hepgenun xpaHeHunsa nuea B MN2T, HayuHaeTca
pa3BuTME MYTHOCTM, a C 15 Hegenu e€ yxe MOXHO Ppas3sinynTb
HEBOOPYXEHHbLIM rna3som.

4103 Verlauf der Eigentribung des Bares in Abhdngighkeit des Packmitiels
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B 52 Verau der relatves Tribung 50° M ate Faschen orne Mieoomanismenzusatz (Nubwens)

Bce panbHenwune rpadukn CBUAETENLCTBYKD O MOWHOM 6akTrepuanbHOM
noTeHuunane nuea, po3nutoro B MN3T; nocne, Kak npaswno, 12 Hepenu, uaér
MOLLLHOE pa3BUTUE MUKPOOpPraHnimMoB — crTp. 87, 88, 89.

Takxke WHTepecHbin BbiBOA CTp. 108 — mMakcumanbHO 6onblive noTepu
KapboHusauuMm n BXoAa KUCAOpPoAa W3BHE COOTBETCTBYKT 060bl4HON [13T-
byTbinke.



Tak 4To Xe genatb CerogHsa nNUBOBApEeHHOW oTpacnu Poccun, UCNonb3ylowen
MoT-tapy?

Ona Hayana paccMoTpuM uUCTOpUKD Bonpoca. Hamu cobpaHa pertanbHas
CTaTUCTUKA pPa3BUTUA UIWU NPAMO CKaXem 3KcnaHcuu pewéson M3T-Tapbl Ha
poccuitckom pbeiHke ¢ 2000 roga, Take 3akaH4YMBaeTcs cb60p CTaTUCTUKU 3a
2014 r. B paHHOM 0630pe paccMoTpuM paHHblie 3a 2008 - 2013 roabl.
Mmewwmecs y Hac obwupHble AaHHbIe MNO3BONAKT caenatbe Nwbol cpes
Tpebyemon uHdopmaumu, K npuMepy OTCNeAuTb POCT UCNoab3oBaHua [MIT-
Tapbl nboro o6véma 3a 15 nert..........

UTak, kakas Tapa QJIS NUBa MPUCYTCTBYEeT Ha POCCUMNCKOM pPbiHKE
NMBOBapeHHOM NpoayKUuMn? [laHHble B MWIJIMOHAX LUTYK.

2008 2009 2010 2011 2012 2013
Russia
Beer
Total Packaging
250 ml 14.9 18.8 18.3 18.2 19.7 21.2
330 ml 739.2 862.2 875.8 918.8 988.2 1,007.5
440 ml - - 10.4 20.3 37.9 56.2
460 ml 59.9 73.2 80.1 91.1 112.6 125.5
475 ml 3.2 3.6 4.0 4.4 4.8 5.2
500 ml 11,297.1 10,284.3 9,557.0 9,034.5 8,451.0 7,794.3
568 ml - - - 0.8 1.5 2.9
650 ml 1.8 2.0 2.1 2.3 2.5 2.6
660 ml 9.3 18.6 32.3 49.6 68.3 81.1
750 ml 1.9 2.3 2.4 65.7 83.9 94.6
1000 ml 455.9 494.8 509.3 526.1 633.5 619.8
1500 ml 1,797.7 1,694.5 1,613.2 1,585.2 1,544.6 1,414.2
2000 ml 171.8 168.7 172.1 175.3 181.4 178.9
2250 ml 10.9 13,2 17.0 20.6 25.7 26.3
2500 ml 470.5 445.2 427.2 422.2 419.7 398.8
5000 ml 13.5 14.6 15.6 16.9 19.0 20.1
Total 15,047.5 14,096.1 13,336.8 12,952.1 12,594.3 11,849.3

Takum ob6pasom, o6wmn 06bEM NUBaA, pa3nIMBaeMbii B OTCJIEXKEHHYHO
HaMM B cTaTucTuke Tapy B 2013 roay cocraBun 8 muanmapanos 698
MW/IJINOHOB JIUTPOB, 4TO, B oO6WEeM W UeNnoOM COOTBETCTBYEeT
CTaTUCTUYECKMM laHHbIM NPOM3BOACTBA NuBa 3a 2013 r.

Kakyro M3T-tapy uMcnonb3yrloT NMUBOBapbl ANA po3/siMBa npoaykKuum?
[aHHbIe B MUIIMOHAaX LUTYK.



PET Bottles

1000 ml 351.4 353.6 356.5 364.2 459.9 446.0
1500 ml 1,797.7 1,694.5 1,613.2 1,585.2 1,544.6 1,414.2
2000 ml 171.8 168.7 172.1 1753 181.4 178.9
2250 ml 10.9 13.2 17.0 20.6 25.7 26.3
2500 ml 470.5 445.2 427.2 422.2 419.7 398.8
5000 ml - 1.0 1.8 2.7 3.7 4.4
Total 2,802.3 2,676.1 2,587.8 2,570.3 2,634.9 2,468.7

UTak, B MN3T-Ttapy B 2013 roay po3nvuTo nopsaka 4 muaavapaos 3
MWJIJIMOHOB IMTPOB NUBa Uaun nopsaaka 46% BCEro NUBaA......u:.

[OononHUTENbHO Ha CTpaHuuax Hawero BebcanTa HepaBHO Hamu 6bin 3aaaH
BOMPOC O TOM, CTOUT M COXpaHuTb B Poccun MNM3T-Tapy, HA KOTOPbIN 3a roa 1
ABa Mecsiua nporonocosanu 2695 npeacrasurenen otpacnu:

Cuntaere nu Bbl Heob6xoanMbIM coxpaHnTe B Poccun nueo 8 N3T-rape?

51 32 muBO M3 [T (34%, 906 Votes)
51 33 IMBO M3 CTEKJIOOYTHUIKM (65%, | 743 Votes)
51 32 KeCTAHYI0 6aHKy (1%, 39 Votes)

HE 3Haw (0%, 7 Votes)

Bcero ronocos: 2 695
Hexabpe 12,2013 @ 12:29 an - No Expiry

[ata Hauana: [exabpsb 12, 2013 @ 12:29 an
[ata okoH4yaHuua: No Expiry

Kak Mbl BMAMM - BOMPOC AN OTPacC/n, KakK FOBOPSAT, HE MNpPoOCTOo
BaX<HbIM, a apXuBaX<HbIMN. Cumnrtaem, uTo NpUCYTCTBYET
Heo6paTMMOCTBL npoueccos BBeAEeHUs OrpaHuUYeHuM Ha
Mcnosb3oBaHue MoOHonamepHou (opHocnoHou) TM3T-tapbl. 3TO
CBA3aHO C OAHOW CTOPOHbI C OTKPOBEHHO HEAOCTAaTOYHbIMU
3alWMTHbIMM CBOWCTBaAMM AAHHOINO BUAA YNaKOBKWU, C APYroi CTOPOHDI
- HeobxoAMMOCTbIO peanum3auuMum AHTUMANIKOroJIbHOM KOHLUEenuum
MpaButenbcrBa PO.
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25 wiona 2014 MNpeacepatento NocyaapcTeeHHOM
Ne 190 [ymel ®epgepansHoro Cobpanus
Poccuiackoin depepavimm
C.E.HAPbLILWKWNHY
«3anpert MN33T3* - Tapbi 4Nsa nuBa»
*NMI3TI He oneyaTKa, CM. TEKCT NUCbMA

nyBokoyeaxaemsblin Cepren EsreHbesuny!

NMUBO = CONOA + XMENb + COBECTb NUBOBAPA
(KynbTypa noTpebneHun + KauyecTBO NPOAYKUMMU + KOHTPONL rocyaapcraa)
O6wewnssecTHas NPoONUCHaa UCTUHA U akcuoma feaTenbHoCTU Hawero Col3sa.

HauuoHanbHbI COK3 NPou3BoAUTENEN AYMEHSs, conoga, Xmens u nuBo-6e3anKkoronbHon NPoAyKUMM
obveauHser Gonee 300 npeanpuATUA NUBO-NPOAYKTOBOrO NOAKOMNNEKCa arponpOMbILLNEHHOro Komnnekca
Poccuickoin degepauyumn, ABNAETCA KPYNHEWLUUM OTpPacneBbiM W OAHWUM M3 KPYNHEWWWX HEeKOMMepYecKux
obveauHeHnn Poccnitckon Penepanmm.

Col3 8BnAeTCA 0OpraHn3aTopoM KoueBbiX Meponpuatuii oTpacnu. [eHs nons «AumMeHb, conoj,
xMens u nuso Poccun», mexayHapoaHon KoHdepeHumn «Aumens, conoa, xmenb u nueo Poccuu», KoTopble B
2014 r. npoRAyT yXe B YeTBEPTbIA U LLECTON pa3 COOTBETCTBEHHO.

WHTepHeT-penTUHr nocellaemoctn Bebcanta Cowza (www.barley-malt.ru) — sxogut 8 TO[M-10.000
camblX noceljaembix cantoB PyHeTa, onepexas pelTUHIY BCEX COK30B HE TONMbKO arponpoMbiluneHHOro
komnnekca Poccuu, HO W BCEX HEKOMMEpPYEeCKWX OpraHusaunin cTpaHbl, CBUAETENbCTBYET O BbICOKOW
uasectHocTu Colo3a u ero aesatenbHocTy cpeaun npeanpusatuin ANK PP u B Poccuitckon deaepauuu B LENOM.

Cuutar cBOUM rpaMmgaHckum ponrom obpatuteCA K Bam M JONOKUTE CBOK NUYHYIO NO3ULMKD W
nosuuuto Cowsa no BOMpocy BBEAEHWA OrpaHuyeHWd Ha wcnonb3oBadHue [13T-Tapel NpyU NPOW3BOACTBE
NUBOBApPEHHOW NPOAYKLUU B COOTBETCTBUN C 3aKOHONPOEKTOM «O BHECEHUN U3MEeHeHW B DenepanbHblil 3aKoH
«O rocyaapCTBEHHOM perynupoBaHuv npoussoacTsa U obopota 3TUNOBOTO CNMPTa, ankoronbHOW u
cnupTocofgepxawen npoaykuum v o6 orpaHuyeHun nortpebneHus (pacnuTua) ankoronbHOW npoaykuuu» (B
YacTW yCTAHOBNEHWS orpaHnyeHns obbema noTpebuTenbeKon Tapbl ankoronbHOW NPOAYyKUWK).

Ceprevt EereHbeBuny, No3gonbTe B Ka4ecTBe NPEAUCNOBUA Paccka3aTh OAHY UCTOPUKD U3 MOEW NUYHON
XuaHu. B Hayane 90-x rojoB KO MHE B roCTW Npuexany NUBoBapbl U3 MepMaHuu, C HUMWU Mbl NOLLUMW FYNSTL NO
ropogy v MOAOWMM K MOeMy KpyrnocyTo4HO paboTallemMy KWOCKy, KOTOpbii S ropao  MMeHosan
«CynepmapkeTom».

OpawvH u3 Hemues, nueosap Ppuaxencm LLimuar v3 basapuu, OO cux NOP NOMHKD €ro UMS - NoTporan
TONCTbIE B Naney Xenesxble NPyTbA PELUETKM Ha OKHax KWOCKa, NOCMOTPEN Ha NWBO, TOMALLEECH noa NnyyYyamu
COMHUa Ha BUTPUHE, MOMPOCUN MOCMOTPETb OAHY, APYrytlo, TpeToto OyTbiNKy € MUBOM, NOAMBWUMCH MUBY,
po3nuTOMYy, Kak OH ckasan B «lM33T3», noctydyan no ByTbinkam, NOCMOTPEn WX Ha CBET, 3aTem «OueHWn»
ABOWHbIE OpOoHMpOBaHHLIE ABEpPUM Ha KWOCKE, KOTOPblE OTKPbIBANWUCH KNKYaMu [NWHOW B CaHTUMETpPOB



TpMauate — «pyyHas pabora», 3atem cdoTorpacmpoBancsa napy pas Ha oHe pellETOK W BUTPUHbLI C MUBOM,
YCMEXHYNCA U CNpOCUN: «A 3a4eM BaM Takue ToncTble pewéTkn? Ot BaHauTos?».

MHoroe ¢ Toi nopbl U3MEHWUNOCh, HET Moero «CynepmapkeTa», HeT B ropoAe KMOCKOB M MaraiuHoB C
TONCTBIMM PELETKAMW Ha OKHAX, HET ManWHOBbLIX NWAXAKOB, 30M0TbIX LEenei, 3epkanbHO TOHUPOBaHHbIX
«BOCbMEPOK» U Y€pHbIX «[paHaYepoku». HaBepHo, U B CaMOM [ene Heneno W CMEeLLHO BbIFMSAenu Mbl B
rnasax uHocTpaHues. Ho Npolno BpemMs, CTpaHa U3MeHUNach, a Camoe rmaBHoe W3MEHWUNCH Hapod, Mbl CTanw
yBaXaTb cebs U ropauTbCs TEM, YTO XKUBEM B CUNbHOMU U He3asucumon Poccum.

A BoT «[133T3», K coxaneHwto, BCnen 3a NUAXakamw B OTCTABKY HE OTNPaBWNOCb, U YTO C HUM
CErogHs AenaThb, CKa3aTb OYEHb CMOXHO.

AHnaxpoHuzm? OaHosHavHo aa. M3T - ynakoska, He COOTBETCTBYIOLLANA akTyanbHOMY YPOBHIO pasBuTus
poccuiickoro obu(ecTsa M ero 0CHOBONOMarawWmmM MOpPansbHO-aTUHECKUM NpUHUMNAM. W, KOHEYHO, HUKaK He
BNUCbIBAKOWAACA B akcuomy pesTenbHocT Hawero Cowsa — KyneTypy notpebnenvs u Kauecteo
NMWBOBAPEHHOW NPOAYKLMMN,

B noHumaHwm Hawero Cow3a, NMBO — ankoronsHas nNpoaykuus, ceapeHHas us 100% nveosapeHHOro
conofa W HatypanbHoro xmens, 6e3 MCNoNb3oBaHUA XUMWUYECKMX (DEepPMEHTHbIX NpenapaTtoB, B MNOMHOM
COOTBETCTBUWU CO CTaHAapTamu HemMeLKoro nueosapeHus ot 1516 r., poanutasa B cTeknoTapy, XXecTaHyo 6aHky
unu Kkern. B kayecTBe UCKNKYEHUS [ONYCKAeTCH UCNOoNb3oBaTh MHHOBALUWOHHYO MHOrocnonHyo N3T-Tapy, Tak
Ha3sbiBaeMbli «MynbTUnanep», obnagawowmnin AoNONHUTENbHBLIMU 3aLLUWTHBIMW CBOWCTBaMMU.

Bce ato cocrtaensowwve, onpefensolue KayecTBo NWBOBAPEHHOW NPOAYKUWM, Bedb CTaHaapTHas
M3T-6yTbiNka HE BblAEPXXUBAET HUKAKOW KPUTWUKK B NNaHe NPO3pa4yHOCTU e€ CTEHOK ANS ra3os, BbIXOAALLMUX Kak
U3HYTPKW BYTbINKW HapyxXy, Tak W NPOHWKAKLWKX B DyThINKYy W3BHE W MCCNeAoBaHWs NOATBEPXKAAIOT, YTO 3a 6
MEecsUeB xpaHeHus ByTbinka «cayBaeTcA» BABOE W B CBA3W C 3TUM ANS KOMNEHcauuu noTepu YrnekucnoThb
NWBO AONOMHUTENbHO KApBOHU3NPYIOT, M3-3a Yero ByTbINKK BbIFMAANAT, Kak nepekavyeHHble yTbonbHble MAYM,
M UMEHHO 3TOT (hakT cpasy noametun 6asapckuit nusosap Ppuaxensm Lmuar.

[ononHuuteneHo, B nuee, poanutom B MIT, naéTt passutue GakTepuit, KOTOpbIE C TEYEHWEM BPEMEHW
LEenatoT ero BKYC «CKUCLUMM», «COCTapWBLUMMCS», a8 CaMO NUBO TEPSIET NPO3PaYHOCTh U CTAHOBUTCA MYTHLIM
YXKE CNycTs ABE HeAenu nocne po3nuea, YTO OTMEYEHO B HayuHbIX UCCMEfOBaHUAX, U TOT (aKT CTAaHOBWUTCS
3aMETHbIM JaXe HEBOOPYXEHHLIM B3rMAA0M CNycTs ABa mecsaua. JTO 0B6CTOATENBCTBO TOXE HE YCKOMb3HYNO
OT B3rnada aoTolwHoro 6asapckoro NnUBoBapa.

C atumu hakTamu CnoXHO CNOpWTb W BCE NpeacTasvTeny OoTpacnu — NUBOBapbl 3TO 3HAKT, a Bedb
OCHOBHas 3afla4a ynakoBKW COCTOMUT B TOM, 4TOObl 06ecneynTs HEM3MEHHBLIM UCXOAHBIE KavecTsa NpoayKUumn B
Te4yeHue Bcero cpoka xpaHeHus. Kak mbl Buaum, MN3T-Tapa c atum cnpaBuTcA He Moxer, bonee Toro, coctas
nnacTtuka, u3 Kotoporo genaetcs N3T-tapa, SBNAETCA OAHMM W3 Cambix BOMbLUWX CEKPETOB NNAcTMaccoBon
NPOMbILLNEHHOCTH, 4YTO OYeHb 3aTpyaHseT paboTy y4éHbix no onpeaeneHvio Bpeaa AaHHOW YNakoBKkW ANS
300p0oBbA Yenoseka. locnegHue UCCNefoBaHWA, OAHAKO, MOKasbiBawT, 4TO B OCODEHHOCTW nog nyvyamu
conHua u3 MN3T B NUBO NepexoasaT He TONbKO auetansiernibl, OTBETCTBEHHbIE 3@ «MOXMENbHbLIA CUHAPOM», HO
u ropasno bonee BpeaHblie XMMWYECKne BewecTsa — pranatbi.

Moatomy nepeas W rnaeHas nNpuYMHa HeoOXOAUMMOCTU BBEAEHUS OrpaHU4EHUIA Ha ucnonb3oBaHwe
M3T-Tapbl: HECOOTBETCTBUE YNAKOBKW KPUTEPUID «KAa4eCTBO NPOAYKUNUMY,

Bropas npuyuHa 2310  «KynbTypa notpebnenus», kotopas B Poccunm TONbKO Ha4duHaer
cchopmupoBbiBaTbcs. UMeHHO Bbl — 3akoHoaartenu, AoMmKHbI cnocobcTBoBaTh €€ CTAaHOBMEHWIO, PasBUTUIO U
3akpennenuio. B Hawem noHUmaHuu — kynbTypa notpebneHws B nnaHe nNWBOBapeHHOW NpPoOAyKUUW —
3anoTeBlwMii Bokan XonoAHOro Ka4ecTBEHHOro NUBa, XOpolas 3akycka, obuweHue. W Hukak no-gpyromy.
Moatomy n B AaHHom Bonpoce M3T-Tapa, 4To Ha3biBaeTCH, He COOTBETCTBYET. ...

B aononHeHun xoTenock Bbl OTMETUTbL, YTO B CBA3W C BICOKUMUW CTaBKaMW aKLM30B Ha NUBOBAPEHHYIO
NPOAYKUMIO Hauan (opMUPOBATLCA PLIHOK «4Y&PHOro» MUBA, C KOTOPOro He onnadeHsl akuwsbl. lNpoussoas
OAWH MUNMUOH Aan nNWBa B rof, a 3To BecbMa HebOoNbLIO NUBOBapPEHHbI 3aBOA, NPOW3BOAUTEND, KOTOPbIA
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AorkeH onnatute B Giompket 180 munnuoHos pybnei, HaYMHaeT WHOrAa, K COXaneHuo, AyMaTb O TOM, Kak u
rae, obontu sakoH. CTekonbHble, a yx Tem Gonee 3aBoabl MO NPOW3BOACTBY XeCTsHOW GaHkn MoXHO no
nanbLam nepecynTaTb B Hallei cTpaHe, U 3T0 06CTOATENLCTBO Cpa3y BLISBUT HEYECTHOro NMBOBAapPa, Bedb, Kak
HU KpyTW: OGBLEM 3aKyrnok Tapbl = 06b&MYy Npou3BOAUMOW NUBOBApPEeHHOW Npogykuuu. MoatoMy umeHHo M3T
Gbin, ecTb 1 Byaer npu coxpaHeHun ero B Byayuiem hopMupoBaTh pbIHOK HeNeranbHOro Nea B Hallen cTpaHe,
a BeAb 3TOr0 HYXHO He TonbKo u3beratb, @ nNpecekaTb BCEMU UMelOWMMUCH cpeacTBamu, [1o3ToMy TpeTbs
npuyuHa 3anpeta M3 T-Tapbl 310 Gopbba ¢ TEHEBBIM PLIHKOM aNKOroNsLHOM NPOAYKUUK B HALWEW CTpaHe, TpeTbe
«K» - «<KOHTpONb rocynapcrea».

Haw Coto3, HaBepHoe, 0AHa U3 NoCnegHUX OpraHu3auwii, KOTopble NPEACTABNNAKT CBOK MO3WUUUI0 NO
MN3T B 3aBepwexun utoros obBCYyXAEHWUS 3TOW Tembl, 3TO Mbl cAenanu He cnpocra, HaMm BbiNo BaxHO
otcneawTs Ty, B OyKkBanbHOM CMbICE CnoBa «UCTOpUO» no nosody 3anpeta M3T-tTapsl, KoTopas
cthabpukoBaHa nNpPeanpuATUSIMU  TPaHCHAUWOHanbHOrO NWBOBAapeHHoro GuaHeca, [aBHO W NNOTHO
«npuceBWUMKUY Ha BnarofaTHylo HUBY OTEYECTBEHHOro NUBOBapeHus, 3aHaswuMu Gonee 80% poccuitckoro
PbIHKa NMBOBapeHHON NpoAYKUWUW, Aonrue rofbl abcontoTHO HUKEM U HUKEK HE perynvpyemMmoro, No3sonsoLwero
Bblka4vBaTb MUNNWapAbl [ONNAPOB U3 Halleid 3KOHOMMUKW B yulepb 340pOBbK) HaceneHusa Halled CTpaHsbl,
NMPOM3BOAA W YCMeLwHO peanu3ys MaccoBbld, OELUEBbliA U 33aBELOMO HU3KOKAYEeCTBEHHbIA NPOAYKT, creays
«MyapbiM» coBeTam U3 bploccens u BawwHrrona — «PoccusHe, neite Gonble nuea, Byaete NuTb MeHblue
BOAKW», B peaynbTarte Yero Mbl CTanu nuTeb B NsTh pa3 6onblue nuBa v Npo BOAKY TOXE He 3abbinu.

Cepreit EereHbesuy, 4Tobbl HU Nucanu B Baw agpec mapuoHeToYHble CoK3 «POCCUIACKUX» NMBOBAPOB,
Cowa npoussoguTenen nuvea W HanuTKoB, pasHble «OOLWeCTBEHHble KOHTPONWU», 3aWWTHUKU Mbiei u
TapakaHoB, W WXKe C HUMU......n Y Tem Bonee Takue Benvkue 3HaToku Bonpoca MN3T-tapbl U cuTyauun Ha
POCCUICKOM NUBOBapPEeHHOM pbiHKe, kak Cow3 nusoBapoe Eeponbl.....(um Obl 5 BooGwe aan coeet, fo6pbin
COBET - HaxoA4sCh Ha NOAHOXHOM KopMy B Bproccene He CTOMT NeaTh CO CBOMM YCTaBOM B Halll MOHacTbIpb), He
oBpauwlainTe Ha HUX HUKaKOro BHUMaHUS U MOMHUTE, NPUHUMAasR UTOrOBbIE PELLEHUS:

Bbl, KaK rnaBHbIW 3aKOHOAATENb HALLEW CTPaHbI,
B OTBeTe 3a pOCCHWCKMIA HApoa u ero byayiee

a HacTaBHWKOB WHOCTPaHHbIX Ham He Hapo, camu pasbepémcs M C TpaHCcHauWoHaNbHbIM NMWBOBapPEHHbIM
6u3Hecom, noka e Xo3siHUYaLWeM B HalWel cTpaHe, yBepeH, BmecTe ¢ Bamu cnpasumcs. BOT npexpacHsbiit
npumep — Pecnybnuka Benapych u eé NpeanaeHT A. JlykaleHKo: «XoTuTe (Npum. TpaHcHauuoHanbl) paborarts
8 benapycu? Xopowo. Ho 6yaete Tak paborartb, kak Mbl Ckaxem». [JOCTOWHO ANSA nogpa)XaHus.

B 3aBeplweHun Hawero obpauleHus Bcero oaHa npockba. lNMonHocTblo nopfepxuBas W pasgenss
KoHuenuuio peanu3auumu rocyfapCTBEHHOW NONUTWKM NO  CHWXeHMo macwrabos 3noynoTpebneHus
ankoronbHOW npoaykuuen v npodwunakTuke ankoronusma cpeawm Hacenewus Poccuitckoin Pegepaunmn Ha
nepuoa Ao 2020 roga npocum Bac okasaTb BO3MOXHOCTL NPefOCTaBNEeHUs AONONHUTENbLHOro MNnepexogHoro
nepuoaa no BONpoCy BBEAEHUSA OrpaHuYeHuit Ha ucnonbaoBaHua M3T-Tapbl CPOKOM He MeHee OgHoro roga
npeanpusaTUAM He3asucumoro nueosapeHHoro 6usHeca Poccuiickon Pepepaumm ¢ o06bLEMOM rogoBoro
npoussoactea He Gonee 10 MWNNWOHOB Aan NO OTHOWEHWMIO K NPeaAnpUATAAM TpaHCHaUWoHanbHOro
nuBoBapeHHoro busHeca.

[laHHble NpPeanpusiTUs C POCCUIACKON chopmoil coBecTBEHHOCTH npou3sBoadaT nopsaka 10%-15% ot
obwero obbEMa npou3soacTBa NUBOBAPEHHOW MPOAYKUMW B CTpaHe W NPOCTO HEeJonycTUMO CTaBuTb BCEX
NYBOBApPOB B PaBHbIE YCINOBUA YXXECTOMEHUS 3aKOHOAATENbHOrO perynupoBaHus, Beab, K NpuMepy, O4UH U3 HUX
— TpaHCcHauuoHanbHbli ruraiT ABINBEV umeer 18 munnuappos gonnapos npubbink B rog U eMmy 3aKkynuTb
HOBYIO MMHWIO PO3NMBA B CTEKNOTApy WK XecTaHyl GaHky npobnem He coctaeuT, Gonee TOrO y Hac ecTb
uHcbopmaums 06 yxe 3akasaHHbIX NUHUAX po3nNuBa B CTEKNOTapy NPeAnpusaTUAMW TpaHCHAUMOHanbHOro
OusHeca, a gpyrol — manoe poccuiickoe npeanpusiTue, KOTOPOE B CUNY LEHOBOrO OeMniHra Co CTOPOHbI
TPaHCHaLUMOHanbLHOro NUBOBapeHHoro GusHeca ene CBOAWT KOHUbLI C KOHUaMu, MO3ITOMY ANA HEro sanpet Ha
N3T Gyaer o3HayaTb 3aKpbiTUE NPOM3BOACTBA, @ UMEHHO MENKWUIA U CPeaHuit NBOBapeHHbIn BusHec B nobo
CTpaHe — OCHOBA MPOW3BOACTBA BbICOKOKAYECTBEHHOIO MPOAYKTA, NOMHOCTbI COOTBETCTBYIOLIEro NpUHUMNam
Tpéx «K»:

el



- KynbTypa notpebneHus
- KayecTtso npoaykuuu
- KOHTpOnb rocyaapcrea

[ante poccuickomy HesasucuMoMmy nusoBapeHHoMy ©Gu3aHecy wanc. Beab sonpoc M3T — oauH u3
MHOrMX BOMPOCOB, BOMHYIOLUUX CErOAHA BCKO OTpacnb, Haj KOTOPbIMW, yBEpPEH, Ham BMmecTe ¢ Bamu HyxHO
pabortaTh, co3fasas YCNOBWA NOCTYNaTenbHOro PasBUTUA ANA OTEYECTBEHHOro nNUBOBapeHHoro OusHeca,
HYXXHO OTAENWTb TpaHCHaUMOHanbHbIA OT pOCCUMACKOro BuaHeca, BBeCTU cucTemy AuddepeHUMpOoBaHHbIX
akuu3oB  Ans  npeanpuATMiA B pa3mepe OT  0Ob&MOB  npou3BoACTBa NuBa, AaTb  CTaTyc
Cenbx03T0BaponNpoOU3BOAUTENSA NMBOBapam, NPOU3BOASALLIMM W UCNONbL3YIOLLMM POCCUNCKOE Cbipb&, a CO CBOE
CTOpOHbl oBelyatn, U NOBEPLTE, MHE YX O4YeHb 3TOro xoueTcs - HauTu Basapckoro nusosapa dpuaxensma
LlmuaTa # nokasaTb emy He Tonbko HOBYKW Poccuio 6e3 pelwéTtok Ha OKHax, HO W BO3POXKOEHHYIO
nWBOBapeHHyl oTpacne Poccuitckon depepaunn, koTopoid MoxHO ByaeT ropautbcs Ha nwbom, gaxe camom
BbICOKOM rocyAapCTBEHHOM ypOBHE.

e 71 /y/éw nee wul €44

A. MopaosuH,

Be3ankoronbHOW NPoAYKLMM

MpunoxeHue: Pe3ynbTaThl roNnoCoBaHUA npeacTasuTenei otTpacnu no sonpocy 3anpeta MN3T-Tapel

CunTtaete nv Bol HeobxogMMbiM coxpanuTe B Poccum nueo B NI3T-tape?
51 3a muBo M3 I13T (33%, 869 Votes)
A 3a MBO M3 CTCKIO0YTBLIKH (65%, 1 717 Votes)
51 33 XKCCTAHYIO GaHKy (1%.34 Votes)

HC 3HAIO (1% .4 Votes)

Bcero ronocoe: 2 624
Hexatpn 12,2013 @ 12:29 jn - No Expiry

[ara navana: [exabps 12, 2013 @ 12:29 an
farta okoHuarua: No Expiry



NMOCTAHOBJIEHUE
COBETA OEAEPALNH
GEAEPRAGHOID COGPARKS POCCHRCKOR GEAEPAINN

O Mepax no rocyaapcTBEHHOMY pPeryiMpoBaHuio pbiHKa
anKkoronbHOW ¥ CNUMpTOCOAEpXallie NpoayKLuUn
B Poccuitckoin Depepauunn

3acnywas NHDOPMALIAID depepansHoi cnyxobl no
perynvpoBaHuio anKoroitbHOro PbIHKA, Cosert depepaumm
MepepanbHoro Cobparis  Pocowitickon @Pepepaumm  otMedaet
cnepyiwoulee.

MnaBHOW UEAbLIC TOCY/IaPCTBEHHOW noanTukm B obBnactu
npou3soacTea, obopora v noTpebseHna ankorofibHON NPOAYKUWMK
ABASETCA OBecneyeHmne 3KOHOMUYECKUX WHTEPEeCOB rocyaapcTsa npwu
cobnaeHUn coumanbHbiX NPUOPUTETOB M FrapaHTUil OXpaHbl 340POBbA
rpaxaas.

OcHOBHbIE 334a44M rOCYAApCTBEHHOIMO pPerynMpoBaHung pbiHKa
anKorosibHOM NPOAYKUMW U KOHTPOMS 32 NpOU3BOACTBOM U o6opoTom
3TWIOBOrO CNMPTA, ankorofibHon u cnuptocogepXalen npoaykuum
CcBSI3aHb! ¢ GPOPMUPOBAHNEM MEXAHU3MOB NPEeceYeHUs NPou3BOACTBA
HeneranbHon,  danbCUPULMPOBAHHON  ANIKOTONBLHOW  NPOAYKUMMU,
obecrneyeHnem noCTyNneHUus OO0XOA0B OT akuuM3oB B depepanbHblii
6I00KET, MNOBbLIWEHWEM KayecTBa MPOU3BOAUMON  afIkKOTONbHOU 1
cnupTocogepxatlen npoaykumm, GoOpMUPOBaHUEM CUCTEMBI rapaHTuin
OXpaHbi 300POBbA rPaxaaH.

B HacTosdllee BpeMs co3faHa HOpMaTuBHO-npasoBas 6a3a no
BOMpOCaM rocyAapCTBEHHOIO PeryivpoBaHUs PbiHKA ankorosfibHon w
cnupTocoaepxauwen npopykuun. MNMpuHatel denepansHble 3aKoHbl OT
22 HoA6ps 1995 ropa Ne 171-d3 "0 rocynapCcTBeHHOM



2

perynMpoBaHun npou3soacTea U 000poTa  3TUIOBOTO - ChMpTa,
anKoroNbHOM M CAMPTOCOAepXalel npoaykuum U 06 orpaHuteHus
noTpebnenns (pacnuTus) ankoronbHoM Npoaykuun” n ot 1% uions
2011 roga Ne 218-D3 "0 BHECEHUM U3MEHEHUI B depepanbHbi 38KOH
"0 rocyfapcTBeHHOM  perynuposaxHMn npoussoacTsa U oboporta
3TWNOBOrO CNMpTa, ankorosibHOM M cnupTocoAepXawen npoaykuun” u
oToenbHble 3akoHopaTenbHble akTbl Poccuiickon @epepauun U
NPU3HaHUK YyTPaTUBLUUM cuny denepanbHOro 3aKoHa
"O6 orpaHuyeHusix PO3HWYHOI npogaxu u notpebnexnus (pacnutns)
nMBa M HaANWTKOB, W3roTaBiMBaeMblX Ha €ro OCHoBe”, M3aaH psag
nocraHoBneHuii Mpasutenbcrea Poccuniickot @epepaunu.

KOHTpONb 32 NPOU3BOACTROM 11 0O0DCTOM YKa3aHHOR NPoayKLMK
OCYLLUEeCTBNAETCS  COOTBETCTBYiCHIMMY  (dedepanbHbiMM  OopraHamm
UCNONHUTENbLHOM BRacTu. [na ctecnaueHst cornacoBaHHbIX AeNCTBUiA
denepanbHbiX OpraHOB UCNONHKTEALHDI SAACTU N UCNONHUTENBHBIX
OpraHoB rocygapcTBeHHON BiiacT cybuLekTOR Poccuiickon denepaumm
o6pasosaHa [IpaBUTENLCTESHHES KOMWCCMS M0 pPeryiupoBaHUio
a/IKOroNbHOro PhIHKA.

OpHako npakTuka nokasana, YTOo NPaBOBOE perynuposaHue u
MEeXaHM3M ynpaBiieHUsi B  yka3aHHOMW cdepe HyXagalwTes B
coBeplleHcTBOBaHUU. Hanpumep, no pAaHHbiM  CyeTHoW nanath
Poccuickon ®epepauyuy, 80 NPOLEHTOB HapyLWeHWA
3akoHopaTtenbcTBa Poccuiickoii ®depepaunn BbIGBNAEHO Ha 3Tane
ONTOBOW TOProBnn. 3TO CBMAETENLCTBYET O TOM, YTO OCYLLECTBNATH
rocynapCTBEHHbI KOHTPOJIL B NONHOM 06beMe 3a npousBOACTEBOM U
060pOTOM 3TUIOBOrO CNMPTa, aNKOroNbHOW W cnupToconepXaiuei
NPOAYyKUUU He yaaeTcs.

B psgy Mep rocyAapCTBEHHOrO  pPeryavMpoBaHWsi  pPbiHKA
asKorosibHOM  MPOAYKUMM  0COG0e MECTO  3aHMMAOT  BOMPOCHI
MWHMMaNbLHON LIeHb! Ha askorosibHyl0 NPOAYKUMIO, KOTopas ABnsieTcs
OAHOM 13 OCHOBHbLIX HOPM 3alWmTbl NoTpebuTeneit 1 NO6POCOBECTHBIX
npoussoauTeneit 0T  KOHTPagakTHOW  @nkorofbHOM  npPoAyKuMM.
MocnepHuit pa3 MUHUMaNbHas UEHa Ha ankoronbHYI0 MPOAYKLMIO
yctaHoBneHa ¢ 1 aHBapa 2012 ropa. C Tex nop ara ueHa He
nepecmarpusanacb, 410 NPUBENO K POCTY O0NAU  KOHTpadakTHOM
NPoAYyKUUU B PO3HNYHON TOProsne.

LienmkomM BHE rOCYAapCTBEHHOrO KOHTPOAS U perynvpoBaHus
HaxoOAaTCA BOMPOCH!, CBSI3aHHbIE C MNPUMEHEHUEeM NNACTUKOBLIX
€MKOCTell AN ankorosibHoW NPOAYKUMM, 4YTO MPUBOAMT K pPOCTY

hi4@1.doc 045
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NPOU3BOACTBA HeneranbHoW, GanbCUGULIMPOBAHHON  ANIKOrOJIbHOM
NPOOYKLUK,

He peweHna po HacToswero BpemeHn v Npobnema B3biCKaHWs
330NMXEHHOCTN C npousBoguTeneir no nnarexam B deaepanbHbii
OlopkeT OT akuMsoB Ha CNUPT M ankoronsHyilo npodykumio. Ha
1oktabpss 2011 roma aTa  3af0/KEHHOCTb  COCTaBnsna
5,1 mnpa. pyénei.

MNpuHUMaa BO BHUMaHUE BbillensnoxeHHoe, CoeeT Pepepauun

®denepanbHoro Cobpanus Poccuickon depeparum
NOCTaHOBRSAET:

1. PekomeHpoBsars lpasurensctay Poccuitckoit Pegpepatii:

a) yCKopuTb paspaboTky u MNPUHATAE HOPMATMBHLIX MPaBOBbIX
aKToB B Uengax peanusaumu B nonHom obbeme Hopm dDepepanbHoro
3akoHa OT 22 Hosbpa 1995 roma Ne 171-®3 "0 rocyaapCTBEHHOM
perynupoBaHun npoussoacTsa W ofopoTa  3TUAOBOTO  CNUPTa,
ankorosibHOM U CAMPTOCOLAPXALLIEN Npoaykuum u 06 orpaHuyeHuu
noTpebneHus (pacnuius) ankoreneHON Npoaykumumn®;

6) paspaboTtats Menkl, HanpasaeHHbie Ha:

3almnTy 3KOHOMUNECKUX mHTepecoB Poccuiickon depepaunun B
obnactu nponzsoacTea U 06oOpPOTa STUNOBONO CNUPTA, ankoronbHOW U
cnuprocoaepxXawen npoaykuun, BKAKOYasas YCTAHOBMEHUE eOUHbIX
CTABOK akum3a Ha yKasaHHYl Npoaykuuio U e€OuHbIX npaBun ero
ynnaTbl Ha TeppUTOPUN rocyaapcTe TaMOXEHHOr0 CoK3a;

obecnevyeHne ©6e30NaCHOCTM MPOU3BOAUMON anKOroJbHON W
CMMPTOCOAEPXatlieit  NpoAaykuun,  3awuTy 300POBbA  # pas
notpebutenen, B TOM 4uUCJ/ie Mepbl, HarnpaBJ/ieHHble Ha BBeAeHue
TEXHONOIMM, cHwxawuwmx obpasoBaHne B MNUBORAPEHHOW NpPoOAyKUUK
TOKCWYHbIX NOBO4YHbIX NPOAYKTOB BPOXEHUs;

COBEPLLIEHCTBOBaHNE opraHusaumm 7} OCYyUuleCTBNEeHUs
rocyfapCTBEHHOro KOHTpona (Hapg3opa) B obnacth  o6opoTta
afKoroNbHOM NPOAYKUUK, B TOM 4YUCNEe MEpbl, HanpasfieHHble Ha
yCcunieHne YrofioBHOW M aAMUHUCTPATMBHON OTBETCTBEHHOCTH 3a
060pOT a/IKOroNbHON NPOAYKUMM C NOAACNBHLIMU MapKaMu 1 ycuneHue
KOHTPONIS B 06nacTi poO3HUYHOW NPOoAaxXu ykasaHHOW npoaykuuu 3a
cyeT UCNoMNb30BAHUA COBPEMEHHbLIX UHOOPMALIMOHHDBIX TEXHONOMUA;

pa3BuTHe OOLLECTBEHHOro KOHTpOns B 06/1acTu OCyuwecTBAeHUs
PO3HMYHOWN NPOAAXU ankKoronbHON NPOAYKUMMK,

hi4§l.doo 845
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B3bICKaHWE 3a[0/DKEHHOCTU NpOM3BOAMTENEN MO Miarexam s
dbefepanbHbiii  BIOMKET OT akunsos Ha cnupt 1 asIKOrosbHYI0

NPOAYKLMIO;

orpaHuyeHve noTpebaeHus IekapcTBeHHbIX CMPTOCOASPXAaLLUX
npenaparoB 3a CHEeT CcoxpaHeHus Jibrot no akuusam TOJIbKO Ha
NeKapCTBEHHbIE CpeacTea, BKkMOUYeHHble B [lepeyeHb XU3HEHHO
HeobXxoauMbiX W BaXXHEMUMX  JIEKApCTBEHHbIX npenaparos,
yTBepxaaembiii Mpasutenscteom Poccuiickoin deaepauunm; 3

B) pagpaGoTatb B  UensX  3aWWTel  noTpebuTenen  u
[06POCOBECTHLIX MpPOU3BOAMTENE OT KOHTpadakTHOW anKorosbHOu
NPOAYKUMKU MOPSAOK PEryNspHOro nepecmorpa MMHUMalibHbIX LEeH, He
HUXE KOTOPbIX OCYLLECTBAAOTCS 3aKyfiku {33 MCKIIOYEHNEM MMopTa),
NOCTaBkM (3@ WCKINIOYEHMEM SKCNORTal ¥ PO3HUYHAaA npopjaxa
ankoronsHoOM NPoAyKLUUn;

r) pazpaboratb u peainscBiats  wMEDbl,  HanpaBfeHHble Ha
npenoTBpallleHne  HeneranLHore  oiopora 9TW/IOBOrO  Cnuvpra,
ankorofibHOM (B TOM YKChe miBa) 1 CavuprocoaepXallen NnpoaykKumMm Ha
TeppuTopun POCCUNCKGH Depepatin,

A) PacCMOTPETL sonpoc ©8 YCTAHOBIEHUM OrpaHuyYeHnin  (c
y4eTOM BBEOEHUSA MepexoaHoro nepvoga) Ha npousBOACTBO U
peanmaaumio ankorc/bHOW rponykumu (B TOM u4Mcne NpoaykKumu
NnMBOBapEeHHON MPOMbILIEHHOCTU) B MAACTUKOBON MNOTPEBUTENbCKO
Tape.

2. PexomeHpoBath depepansHoit cnyx6e no peryaMpoBaHuio
a/IKOroNbLHOIro pbiHKa:

a) ycKopuUTb paspaboTky U MPUHATME HOPMATUBHLIX MPABOBbLIX
aKTOB B Lensax peanusaumn B nonHom obveme depepanbHOro 3akoHa
oT 22 Hoabpa 1995 ropa Ne 171-®3 "0 rocypapcreeHHOM
peryiMpoBaHu1  npou3soacTsa M o6opoTa  3TUNOBOrO  cnupra,
anKkoronbHOM M cnMpTocoaepXaliet npoaykuMm u 06 orpaHudeHum
norpebneHus (pacnuTus) ankoronsLHOn NPoayKunn®;

6) pa3pabotate coBMecTHO c denepansHoit cnyx6oii no
Haasopy B cdepe 3auwmTel npas notpebuteneidr u Gnarononyuus
yenoBeka Mepbl, Hanpas/ieHHble Ha 3alMTy 300POBbLA HaceneHusi oT
HeraTMBHbIX NOCNEACTBUN NOTPEONEHUs] ankoronbHOW NPOAYKUUM, C
y4eTOM  MONOXEHUA  KOHUEenuuu peanus3auum rocyaapCTBeHHON
NONIMTUKN NO CHUXEHUIO MacliTaboB 3n0ynoTpebneHus ankoronLHo
npoaoykuvein wn npodunakiuke ankoronuama cpeau HaceneHus
Poccuiickon ®epepaumn Ha nepuoa Ao 2020 ropa, opnob6peHHoM

héil.doo 845
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pacnopsxeHuem MNpaButenwcTBa Poccuiickon depepauun
oT 30 nexabps 2009 ropa Ne 2128-p.

3. Npennoxuts Mpasutensctey  Poccuiickoi  Pepepaumn
npouHbopMupoBats B paekabpe 2012 roma Coser Qeaepauvn
®epepantHoro  Cobpanus  Poccuiickon  Pepepaummn 0 Xoke
peanunsauun NpenioXeHun, copepxawmxcs B HacTosALEM
NOCTaHOB/IEHUN.

4. PekomenpoBaTb  cybbektam - Poccuiickoin  ®enepaumu
paspaboTatb pervoHaNbHbLIE MPOrpamMmbl MO CHUXEHWIO  YDOBHA
ankoronnsaummn HaceneHus.

5. Hactosiwee fOCTaHOBNEHWE BCTynaeT B Cuiy CO AHs €ero
NPUHATKSA.

Mpepcepatensb

CoseTa dJep.epau,
depepansHoro CoBp.
Poccuiickon benef 'v

B.1. MATBUEHKO

MockBa
30 maqa 2012 ropa
Ne 120-CP

hi4et.dec 843



IIOBECTKA JHA
cosemanus y [llepsoro samecturens [Ipencenarens
IlpaBuTeabeTBa Poccuiickoi Peaepannu
B.A.3YBKOBA

Howm llpaButenscTsa

Poccuiickoit Penepaumu
xab. 4-21 25 anpena 2012 r., 11-00

«O0 HCNO/IL30BAHHM NAACTHKOBON YNAKOBKH H CTEKJISIHHOH TapbI
NPy NPOH3IBOACTBE H 000POTe NNBOBAPEHHOI NIPOAY KIMH»

llOKJ’IaQ'-lHKi

- Tlop6yuos Iennaamii Anexcanaposuu — npeaceaarens Komurera Copera
Denepauuy 1o arpapHo-npoAOBONALCTBEHHON NOMUMTHKE ¥ NPUPOLONIONL30BAHIO

Cogokmaauuk:
-  Chaupun Bnaaaucaas BHKTOpoBHY — cTaTc-CeKpeTapb — 3aMECTHTENb
pykoBoauTenn PenepanbHoil ciyxObl NO peryanpoBaHUIO an1KOrOJIbHOIO PhIHKA




PEIFTr'’TAMEHT
npoeeaeHus copemanus y [lepsoro 3amectureas I[Ipeacenarens
IlpasutesnncrBa Poccnitckoit Pegepaunu
B.A.3YBKOBA

«00 HCMOJIB30BAHHH TLTACTHKOBOH YIAKOBKH H CTEKJISTHHON TAPDI
Npu NPOU3BOACTEE H 060poTEe NMBOBAPEHHONH NPOAYKIHN

Jtoum [IpaBuTenscrBa
Poccuiickoit Peneparny, kab. 4-21 25 anpens 2012 r., 11-00

BerynurenbHoe CNOBO Ilepsoro 3aMECTHTENS
Ilpencenatena  IlpasutennctBa  Poccuiickodt  Penepaunu
3YBKOBA Bukrtopa AnekceeButa

Joknanuuk: IopGéynos [Dennaguii Anexcawaposuu — 1o 10 mun.
upencenatens Komurera Coera Penepauny no arpapro-
NPOJOBOJILCTBEHHOMN NOUTUKE H IPHPOLONOINIb30BAHHIO

Conoknanunk: Coupun Baaguciaas BuxrtopoBnu - IO 5 MUH.
CTaTC-CEKpeTaph — 3aMecTHTeNb pyKopoauTenst deaepanbHol
cny0bl N0 PErynUpOBAHUIO AJIKOTOIbHOIO PhIHKA

BricTyieHUs y4acTHUKOB COBellaHun, 0OMeH MHEeHUAMH
3aKkiruMTeNnbHOe CHOBO IlepBoro 3aMecTUTEN

[Ipencenarenss  IlpaButentctsa  Poccuiickoit  ®enepauuu
3YBKOBA BuxkTopa AnlekceeBH4a
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no cocmoanuio na 24 anpens 2012 2.

CIIHCOK

YY2CTHHKOB coBemanus y llepsoro 3amecrurenn Ilpencenarensn
IIpaBurenscrBa Poccuiickoii ®eaepaunn B.A.3y6koBa no Bonpocam
HCNOJIL3OBAHHUSA NJIACTHKOBOH YIAKOBKM H CTEKJISTHHOH Tapbl NpH
NMPOH3BOACTBE H 000pPOTe IHBOBAPEHHOH NMPOAYKUHH

'OPBYHOB
I'enHagunii AnekcaHapoBHY

CAPOHOB
Anekcannp JIeBoBu4

BEPATMHA
Hpuna BuktopoBHa

UVsiH
Hrops IleTrposuy

CITMPHUH
Bnanucnas Buktoposuy

MOPJOBHH
Anexkcanap Hukonaesu4

PYBIIOB
Anekcen Bnaaumuposu4

BEJIMHCKUH
bopuc Banosuy

25 anpeas 2012 r., 11-00

npeaceaTenb Komurera Cosera
Denepaunu no arpapHo-
MPONOBONLCTBEHHOM MOJIMTUKE H
[pHPOAONONB30BAHHIO

3aMecTUTelb MUHUCTPA 30paBOOXPAHEHNS U
COLMATbHOTO pa3BuTHUS Poccuiickoit
Penepanmu

3aMeCcTUTEeNb pykoBoauTens PeaepanbHoOi
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HAY4YHOE€ UCC/IeA0BAHHE O IPDHUTOAHOCTH K PO3J/IMBY ITHMBA

ABTOPHbI.

- Ip. MapTuH OpuUHCKHH, pyKOBOAUTE/Ib HCC/IeJ0BaTe/IbCKOTr0 LieHTpa o Bonpocam
YyNaKOBOYHOH M MaIUMHHOH TeXHUKH bep/JMHCKOro HMHCTHUTYTa NHBOBApeHMS
Budabu

- Jp. Ppauk ImM6c, MUuBucTa Pe3unrc & Puepc 'm6X

- Ipo¢. Jp. Unxk. fAx MHakiaep, uHcTutyT Jlunne u Xéxrep, kadegpa TeXHOJIOTUHU
HaNnUTKOB, I'. JleMro

- Auna. uHK. UHrpup Be6ep, uccieoBaTe/IbCKUM LIEHTP 0 BONPOCaM yNIaKOBOYHOM
M MALLIMHHO M TeXHUKHU bep/IMHCKOro HHCTHUTYTa NUBOBapeHusaA Budabu

BeiBoj pa6oThl cTp. 7 (53):

«06muii  uror: /laHHble, NMOJIVYEHHbIe B pe3yJbTaTe Hay4YHOro HccJaeJA0BaHHUA
NMOKa3bIBAKOT, YTO oAHOc/AolHag [13T-6yThl/IKa He MOKeT NPUMEHATHCA /IS PO3JIMBa
B _He€é mnuBa. ITO CBA3AHO C TeM, YTO HAGIIOAAETCSA MNpeBblllieHHe KpaiWHUX
noKasare/ieil OKMC/JIMTEJbHOI'0 CTApeHHtsl MMBA, B TOM YHCJ/Ie OTMeYeHHOe BO BpeMst
AerycTalMyi U3-3a NPONYCKHOW CNOCOGHOCTH IAHHOI'0 BH/IAa YIIAKOBKH (MOTJIOIIeHHe
Kucsopoa u norepsi CO2)».
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Abb. 1: Die absolute Sauerstoffzunahme nach 24 Wochen Untersuchungsdauer
vom Ausgangswert.

N3o6paxenue 1: AGCOIOTHOE NMOTJIOLEHUE KHCI0OPo/Ja B TeYeHUH 24 Heaellb
HccaeJ0BaHUM ¢ MOMeHTa po3JinBa (Ilpum. A. MopaoBHHA — CUHSAS JIMHUSA
Mononaiiep 19T Ha6upaeT KPUTHYECKYI0 OTMETKY B 1 ppt yke cnycTs 6 Heieb)
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Abb. 2: Die absolute Kohlendioxidabnahme nach 24 Wochen Untersuchungsdauer
vom Ausgangswert.

H3o6pakeHue 2: AGcomoTHaa norepsa CO2 B TeyeHUM 24 HeJesb UCCAeJO0BAHUSA C
MOMeHTa po3juBa (npuM. A. MopaoBHUHA - CUHAA JAUHMA MoHoJsaiiep 3T
noKasbiBaeT NOTepl0 rasauuu 3a 25 Hejenb - 6 MecsaueB - B 1,3 r/aurp, npu
HCXOAHO¥W razauuu B 5,0 T/JUTp 3TO cocTaBjasieT oT 26 %, npu rasayuu B 4,3 3T0
6yaer yxe 6Gosee 30% mnoTepb. 3aMEeTHO, 4YTO Ja/IeKO He BCe TeXHU4YecKue
yxuupenus no [T npUBOAAT K :KeJlaeMoOMy pe3yJIbTaTy - He 60J1ee 10%, MakcUMyM

15% 3a 6 mecsaueB).
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Abb. 3: Alterungsgeruch nach VLB Alterungsnoten nach sieben Monaten
Untersuchungszeitraum.

H3o6paxkeHre 3: 3anax cTrapeHMs (CKUcCLIero MMBa) MO0 WIKaJle HW3MepeHHs
Bep/JMHCKOro MHCTUTYTa NUBOBapeHUd B TeYeHUH CeMH MecslieB CO JHS po3/IMBa
(npum. A. MopaoBuHA — CUHAA JIMHUA 06b14HOTO [I3T 6BHET BCce peKopAbl, NpeBbIIIas
3a 25 AHell ¢ MOMeHTa po3/IMBa MOKasaTeab 3 eJUHHULBI, TUHUA - CTEKI0GYThLIKA
NpaKTH4YeCcKH He NOKa3bIBaeT U3MEeHEeHU )
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Abb. 4: Alterungsgeschmack nach VLB Alterungsnoten nach sieben Monaten
Untersuchungszeitraum.

H3o6pakeHne 4: H3MeHeHHe BKyca NHBa B pe3yJjbTarTe ero OKHCJIWTEJIbHOIo
CTapeHHs MHBa N0 IIKajle U3MepeHHA bep/IMHCKOro MHCTUTYTa NHBOBApeHHUd B
TeyeHuH 200 AHeli co AHA po3auBa (IpuM. A. MopJ0BHHA ~ CUHSISI JINHUS OGBIYHOTO
II3T 6BbéT BCce peKopAbl, NpeBbilIasg 3a 25 AHell ¢ MOMeHTa po3/iMBa NoKasaTesb 3
eAUHHULB], INHUA - CTEK/I06GYThI/IKA IPaKTUYeCKH He NoKa3blBaeT U3MEeHeHu i)
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Abb. 5: Rezenz nach VLB Alterungsnoten nach sieben Monaten Untersuchungszeitraum.

N3o6pakeHHe 5: UBMEeHEeHHe UTPHCTOCTH MO MeToAuKe Bep/IMHCKOro MHCTUTYTA
NMBOBApPEeHUs B Te4YeHUH CeMH MecsleB C MOMeHTa po3/iuBa (npuM. A. MopaoBHHa -
CUHSASI TUHUSA 06b14HOTO IIIT yike Ha 25-J1eHb C MOMEHTA PO3J/IMBA NpeBbIlIAeT
NoKa3arTeJib B TPH eJUHHLb], JIUHHS — CTEK/I0GYThIJIKA NPAKTHYEeCKH He NToKa3blBaeT
U3MEeHeHHH).

Tabelle 2: Die errechneten Kohlendioxidabnahmen
nach sechs Untersuchungsmonaten

Probe % CO,-Abnahme/ 6 Monate
Monolayer PET 25
Polyshield® + 2 % MXD6 23
Polyshield® + 5 % MXD6 15
Polyshield® + 7 % MXD6 1
Innenbeschichtung 10
5-Schicht Multilayer 21
3-Schicht Multilayer 8

Ta6auua 2: Beiyuc/ieHHble 3HaYeHHus norepu CO2Z» B Te4eHUH 6 MecsLeB XpaHeHHUs
( npum. A. MopgosuHa - II3T noreps 25 % M TOJILKO caMble «HaBOPOYEHHbIe
GYThIJIKH YK/IaAbIBAIOTCS B IpHeMJieMble 3Ha4eHUus B 10-15%»



Tabelle 3: Die Ergebnisse der Dreiglasverkostung
(Signifikanzniveau 95 Prozent, Irrtumswahrscheinlicheit fiinf Prozent)

Probe/ Monat Basis

Monolayer k.U.
Polyshield® (2 % MXD6) | k.U. | k.U. | kU. | k.U.
Polyshield® (5 % MXD6) | k.U. | k.U. | kU. | k.U.
Polyshield® (7 % MXD6) | k.U. | k.U. | kU. | k.U.

Innenbeschichtung kU. | kU. | kU. | kU.
Multilayer (5-lagig) kU. | kU. | kU. | kU.
Multilayer (3-lagig) k.U. | kU. | kU. | kU. | kU.

U. = Es konnte ein Unterschied zur Nullprobe festgestellt werden.
k.U. = Es konnte kein Unterschied zur Nullprobe festgestellt werden.

Ta6suua 3: PesyibTaThl JeTyCTUpOBaHUA (MoOKa3aTe b NPaBAUBOCTH 95%, YypoBeHb
o6k 5%). - 1,2,3,4,5,6,7 - Mecsubl XpaHeHHUs ¢ MOMEHTa po3/ikBa. U - 3ameuyeHa
Pa3sHMLA 0 CPABHEHMIO C CTAHAAPTOM (cTexk106yThI/IKa), K.U. - pasHuua no
CpaBHEHHIO CO CTAHJAPTOM He 3aMeyYeHa

Ctp. 5 «Ta6/iMua NoKa3blBaeT pa3HUILY OpPraHoJIeNTHYeCKUX NoKa3aTesiedl nMuBa B
II9T-ynakoBKe 10 CpaBHEHHUIO C TMBOM, PO3JIUTBIM B CTEK/IOOYTBIJIKY wuvrerse

IInBo, posuroe B craHgapTHbIH [I9T nokasano OLyTUMYHK pasHHLY C NHBOM B
OYTBIJIKE YiKe CIyCTH 4 HeleJIH MOCJ/I€ PO3JIHUBA....ueneee

IIpoBeiéHHOE eTyCTPUPOBaHHeE NMOKA3aJ10, KaK M 0)KM/Ja/1I0Ch, YTO NTHBO, PO3JINTOE B
MoHou1aliep II9T yxke cnycTs yeThipe HeJe/IM C MOMEHTa Po3/IMBa O6b1JIO onpeAe/eHo
JAerycraTopaMHy KaK cocTapHUBIlIeecs».
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IlpeauciioBue

YnakoBKka NpoOAYKTOBR NUTAHWUA CYLLECTBEHHO BMUSAET HA Ka4eCTBO YNaKoBaHHbIX NpoAyKToB. OHa
JOMKHA KaK MOXHO nyylle 3awuwjatb MX OT BHELUHWX BO3AeiCTBUA W HUKoUM ob6pasom He BMAWATHb
oTpuuaTtesnibHO Ha Ka4YeCcTBO NPOAYKTOB NUTaHWA.

CerogHsa Bce 6onblwie KM Gonblle pacTeT 03aboYyeHHOCTb NO NOBOAY NPUMEHEHUS NNacTUKOBbIX
KOMMOHEHTOB YNAaKOBKU W BIUSHWSA Ha 3J0pPOBbE BELIECTB 3TUX KOMMOHEHTOB, KOTOPbIE MOIyT
nepexoiuTb W3 YNakoBKW B MNPOAYKT nuTaHus, 3Ta 03a604eHHOCTb NpPOABNAETCA He TOMbKo
B OTHOLUEHWW YMAaKOBKU, HO W NNAcCTUKOB B LENMOM, C KOTOPLIMMU Mbl MOCTOSHHO CTankuBaemcs
B NOBCEAHEBHOW JKW3HU, KAK B YACTHON, Tak U B npodheccuoHanbHon cepe. [JJokymeHTanbHbll Unbm
«lMnactukoeas nnaHeta» («Plastic Planet») HarnsgHo nokasan npupoay aTUX onaceHuil, YyTo, B CBOK
ouepelb, NPUBNEKNO NpUCTanbHOe BHUMaHWe K JaHHON TemaTuke CpeiCcTB MaccoBoOW WHdopmayuu.
C Aapyroii CTOpOHbI, Habniogaemble W3MEHEHUS B AWHAMUKE pbiHKA YNaKOBKM HanWTKOB  AaloT
AONOSHUTENbHLINA TOMYOK K HAaNWCaHWI0 AaHHOW paboThl: CTEKNO B KaYecTBe YNakoBOYHOrO matepuana
HaxXoAMWTCA NOA MOCTOAHHBLIM AaBneHneM. CTeknsHHble BYTHINKU BCe Bonblue W Honblue 3ameHATCA
Apyroit Tapoid. NOBOpA KOHKPeTHO, CerogHs Ha pblHKe Habniwpgaetca Bce 6Gonee akTUBHBLIA POCT
npucyTcTBua kak M3T-6yTelNoK, Tak U Tapbl ¢ BHYTPEHHNUM NNACTUKOBLIM NOKPLITUEM (MeTannuyeckue
HaHkn ANA HaNUTKOB, KOMOWHNPOBAHHbLIA KApTOH).

[aHHasa paboTa ocHoBaHa He Ha COOGCTBEHHBIX AAHHbIX W NPoBeAeHHbIX UccrneaosBaHuax. Ee yenb —
4YTO MOXET CMYXWTb NepBbiM Larom — obcyauTb U AaTb OLEHKY U3BECTHON Ha cerofHs nutepaTtype,
KOoTopaa 3aTtparvBaeTt acnekTel BNWUAHWA Ha 300pOBbe nepexoja BelleCTB W3 yNnaKoBKW B cny4ae
YNaKoBKW ANA HAanUTKoB.

B npuHumne, noTpebutenam JoMmKHE NpeanaraTtbCa HaNWTKW B YNakoBKe Kak MOXXHO Gonee BbICOKOro
KayecTBa. B aTom acnexte, UCX0AA M3 UMEIOLUMXCHA Ha CErofHa 3HAHWN, yXe nepsoe BneyatfieHue
CBUAETENLCTBYET O TOM, MTO CTeKnsiHHble OYTbINKM € YCOBEPLIEHCTBOBAHHLIMU YKYMOPOYHBIMU
Konnavykamu, siBNAIOTCA, CKOpee BCEero, 0AHO3HAYHO NyYLUMM BapuaHTOM pelleHUa 3ToW 3ajauu,

Wupokon nybnuke Bpaa nu useecteH ToT hakt, 4To MNIT-6YTLINKW He AOMKHbI XPAHUTBLCA MNpW
BBICOKWX TemMmnepaTtypax n 4To OHW HW B KOeM criy4yae He OOJKHblI HanonHATLCA ropavYumMn HanuTtkamu,
T.K, B NIPOTUBHOM Clly4yae, B HanuTkn MOXXeT MUTPUPOBaTh CypbMa.

Mexay Tem, nosiBnsieTcs Bce Oonblle BonpocoB, ocralowuxca 6e3 oTBeTa, KOTopbie 3aTparnsaioT
BO3MOXHOCTW ONTUMU3aLMKU KavecTBa M DesonacHocTn npoaykToB. Bo BcAKom cnyyae, coxpaHsaeTcs
notpebHocTb B OOCYXAEHMAX W KCCreJOBaHWsAX, YTO HacTosweld paboToil aapecyeTcs Takke
paznu4yHbLIM UrpoKam B LienoYvKe NpPou3BoAcTBa HAaNWTKOB. [loCTynHbIe CeroaHa Ans WUPOKoW nyonukn
peaynbTaTbl UCCNEfoBaHWiA, Kacalolmecs MUTpaunv W3 YNakoBKM ANl HAanuTKOB, He yKasbiBalOT Ha
pacnpocTpaHeHHoe npeBbllleHne npedenbHblX 3HAaYeHWW OTAeNbHbIX WCCNejoBaHHbIX BELecTB.
OaHako HeKoTopbie M3 OGHapyKEeHHbIX BELECTB SBMATCA NOTEHUWaNnbHO 3HAOKPUHHO-aKTUBHBIMU
(Hanpumep, GuctheHon A, TpexBaneHTHbIE COeAWHEHWA CYPbMbl) UMK KaHUEPOreHHbIMU (Hanpumep,
TpexBaneHTHble COeAWHEHWA CYpbMbl). 3arpsA3HeHWe 9HAOKPUHHO-aKTUBHLIMW W KaHUEpPOreHHbIMU
BellecTBaMM, NepexoAsiUMU U3 YNaKkoBKW B NPoAYKT, B Mmobom cnyyae, HeobxoanmMo npeaoTepallaTs
HaCKONbLKO 3TO BO3MOXHO.

B atom crny4yae WcCKaTb ,qaaneFlmue nyTn ycoBepLEeHCTBOBAHWA [AOIMKHbLI HE TOIbKO KOMMNaHWuu,
3aHUMaIOLLMNecs PO3NIMBOM, W NPOU3BOAUTENN YNAKOBKW, HO W NpejCcTaBUTENU TOProBnu (B KayecTee
notpebutenei). TpebyeTca Takke U NoaaepKka rocyaapcraa: HeobXoaMMbI He TONLKO UccnegoBaHus,



W, npexae Bcero, ¢yHaameHTanbHble Hay4yHble paboTbl — HaYanoMm 34ecb CNYXUT HejaBHO
npeactaeneHHoe «WccnegoBaHne OMOMOHWTOpUHTa YernoBeka B ABCTPUM»-, HO W ycUNeHue
KOHTpONs HaxoAAlWeWcA Ha pblHKE YNakoBKM W YNAKOBOMHbLIX MaTepuanos (B TOM u4uchne,
NNacTMKOBOroO peuuknara) Ha npeamMeT MUIPUPYIOLYUX BellecTB (Hanpumep, AobaBok), ¢ TeM, YTOOLI
ObicTpee u achhekTHBHEE pacno3HaBaTh 1 YCTPaHAThL Npobnembl.

I'Ipe,qnaraemaﬂ pa60Ta npuseaHa JdaTtb TOJIMOK B OCyLlecTBINeHUun ,ﬂaHHGﬁ OJEeATENLHOCTH.
OtgenbHyio 6narofgapHocT XoTenock Gbl BblpasuTe OTAENY 3alWThi OKpyXKalowen cpeasl ropoja
BeHbl 1 BeHcKol NnpupoaooxpaHHon NpokypaType 3a UX BKnaj B NOAAEPXKKY 3TOr0 NpoekTa.

BepHep Xoxpantep

(Pabo4yas nanata r. BeHhl)
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Kpartkoe cogep:xanue

Ka4ecTBO ynakoBaHHbLIX NPOAYKTOB NUTAHMS B 3HAYUTENLHOI CTENEHN 3aBUCUT OT UX YNaKOBKW.

OHa AomKHa MaKkcMMarnbHO 3allvlaTb NPOAYKTbI NMUTAHUS OT BHELUHWX BO3JEMCTBUA M He BNUATL
HeraTMBHO Ha Ka4ecTBO ynakoBaHHbLIX NpoaykToB. MMpu 3ToM Bce Oonbluoe BHMMaHWe yaensercs
anemMeHTam NnacTUKOBOW YNaKoBKW, @ UMEHHO COepKaHMI0 B HUX BPEeAHbIX AN 340P0BbS BELLECTB,
cnocobHbIX K nepexody (MUIPUPOBAHWMIO) M3 YNAKOBKM B MPOAYKT muTaHus. B paHHoii paboTe Ha
npuMepax aueTtanbaernja, cypbMbl, OuccheHona A U ApyrUX TOPMOHOAKTMBHLIX BELIECTB
paccMaTpuBaloTCA acnekTbl BAWAHMA Ha 3J0pOBbEe TaKoro nepexcja BeLEcTB M3 NNacTUKOBOM
yNakoBKW ANA HANUTKOB.

TemaTuka nepexojia BELIECTB U3 NMIIACTUKOBOW YNAKOBKW AN HanUTKOB, B CBETE pa3BUTUA pbiHKa 3@
nocriejHue roabl, npuobpetaer B ABCTpuM Bce Bonbluoe 3HauYeHWe: Hapady C coKpalleHuem
NPUMEHeHUA CTEeKNAHHON Tapkl HabniogaeTca pe3KWil pocT MCNONb3OBaHMA MMAcTUKOBOW Tapbl
(byTeinok u3 nonuatunedrepedtanara ([13T)) n Tapbl C BHYTPEHHUM NAACTUKOBLIM MOKPLITUEM
(meTannuyeckux BaHoK ANa HAaNUTKOB, KOMBWHUPOBAHHOW KAPTOHHON Taphi).

Murpauus auetanbgernga us N3 T-6yblNok, HECMOTPA Ha NOTeHLWanbHoe KaHueporeHHoe gencTeune
BellecTBa, efea nn Moxert ObITL onacHom AnA 300p0BbLA, TaK Kak KOJITM4eCTBO MUTPUPYHOLIEro mn3
YNakoBku auetanbiernja Ha HeCKONbKO NMOPAAKOB BENMWYWH MEHbLUE TOro, Yto yXe COoaepXuTCcHd B
HaTyparnbHbIX NPOAYKTAX NUTaHUA. TeM He MeHee, B HAanUTKax, MOYTH He UMeIoLWMUM CODCTBEHHOrO
BKyca, y)xe manble Aonu auetanbaernga BeAyT K OLWYTUMbIM BKYCOBbIM U3MeHeHusaM. MoHwkeHue
YPOBHA MUrpauun aletransjgernga go 3HA4YEeHU HKe nopora BOCNpPUATHUA TEXHWYECKM BO3MOXKHO,
04HakKo — BUAumMo, 13 COOﬁpa}KEHHFI 3aTpar — He BCe NPoON3BOAUTENN YNakoBKN MAYT Ha 3TO. C To4KK
3peHns Ka4ecTBa NPOAYKTOB NUTAHWUA 34eChb CYLUECTBYIOT ABHbIE BO3ZMOXHOCTM ANS ONTUMMU3aLUN.

CoesuHeHnst cypbMbl ucnonb3yloTcs B npoussogctee 3T B KavecTBe Katanusatopa U B
HEe3HaUYUTENbLHOM KONU4YecTBe MOryT nepexoguTb B Hanutok. Okeua cypbmbi(lll) knaccuduuymnpyetcs
KaK BO3MOXHO KaHLepOreHHbI, CYLWecTBYIOT TawKe NOAO3PEHMS Ha BO3IMOXHOE ropMoHanbHoe
BNuaHue. PesynbTaTbl W3MepeHUW NOKa3bIBAT, 4YTO Murpauma cypbMmbl K3 [M3T-ByTbinok
NPOMCXOAWUT OAHO3HA4YHO B KONMUYECTBE HUXE JOMYCKAeMOoro 3akoHOM YpoBHS. OQHAKO Npu BbICOKNX
TemnepaTypax B HanuTke MOXeT oBHapyXKWBaTbCa 3HAYUTENbHLIN POCT coAepXaHWs CYpbMbl, @ B
3KCTpeManbHbIX Criy4asx MOXeT NpeBbIlaThes U NpeaenbHoe 3HaveHue AN cogepXaHusa cypbMbl B
nuTeeBoi Boae. Moatomy obasatenbHo cneayeT u3beratb xpaHeHna MI3T-BYTLINOK NpU BblCOKNX
TemnepaTtypax U HanofIHeHUA UX ropaAvYUMIN HanuTKamu.

MnacTuKk Moxer cojepXatb W BellecTBa, BNuALWWe Ha ropmMoHanbHYO CUCTEMY W TeM CaMbIM
oTpuuaTenbHO AeicTeylolMe Ha opraHuaMm. O3TU BeljecTBa Ha3blBAOT  «3HAOKPUHHBLIMMN
AecCTpyKTopamu». KpOMe nnactnka, OHW MOINYyT HaxoguTbCA, Hanpumep, B necrTuynaax,
MeAUKaMeHTax U NPOMbILLNEHHbIX oTxoAax. MHOroYMcrneHHble UCCrNeAoBaHNA SAICHO YKasblBalOT Ha
TO, YTO TakKne CUHTeTU4YeCKNEe rTOpMOHOAKTUBHLIE BellleCTBa MOTYT BbI3bIBATbL Y HeNnoBeKa HapylUeHWuA
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ACIIEKTEI BIHAHHSA VITAKOBKH JUUISI HAITHTKOB HA 3/TOPOBLE

cnocobHocTu K BOCNpPOKU3BOACTRBY, pakoBhbie SaSOHEBaHHFI, HapylweHna paseBuTua, HeBposiorn4eckune
paccTpoincTBa, HapylWeHna (GYHKUUKM WUTOBMAHOM Xenesbl 1 paccTponcTBa UMMYHHOW CUCTEMBbI.
Cuna BOS,qeﬁCTBHFl BO MHOIoM 3aBUCUT OT MOMEHTa 3KCNO3NUWMW B XOjJe pa3BUTHUA OpraHu3Ma:
ManeHbkne aeTn U aMBpKUoHbl / BepeMeHHble XeHLWMHLI 0COBEeHHO NoABEePKEHbLI ONAacHOCTU Takoro
BOSABIFICTBHH. Bce 6Gonbuie pesynbTartoB HCCHB,CIOBaHHFI CBWAETENLCTBYKOT TakKe 0 TOM, 4TO
9HAOKPUHHbIE JEeCTPYKTOPbI Y)Ke B O4eHb HU3KWUX A03ax MOTYT OKasblBaTb OTpulaTensHoe BAMSHUE
N 4YTO A0 CUX Nop nocnelcCrtBuA BIMTUAHWA TakuUX HWU3KUX 03 NMPW TOKCUKONOrn4ecKomMm aHanwise
paccmaTpuBannck B HEAOCTaTOMHOW Mepe. [NA rapaHTUPOBAHHOI 3alUTbl TakoW YA3BUMOW
rpynnbl HaceneHWs Kak ManeHbkue AeTW, B TOKCWKONOrMYECKOW npakTMKe B CPOMHOM nopsjake
Heobxogum 6onee yrnybneHHbIil aHanua u y4eT Takux nocneacTBun.

MHorouncneHHble BelllecTBa, ropMoHanbHas akTMBHOCTb KOTOPbIX M3BECTHa WNKW nojospeBaeTcs,
B HacTosilee BpeMs pa3pellueHbl B EC K ucnonb3oBaHWio B YNaKoBKe AfA NPOAYKTOB NUTAHUS.

Bo MHOMMX WCCNeaoBaHUSX MuWHepanbHoW Boabl 6bima ycTaHoBrNeHa ropmoHonogobHas
aKTUBHOCTb, YTO SIBHO CBWAETENLCTBYET O 3arps3HeHUM CHHTETWYECKUMU TOPMOHOAKTUBHBLIMU
BelljecTBamu. PeaynbTaThl OTAENbHBLIX WCCNeJOoBaHWA CUNBbHO OTNUYANTCH Apyr OT Apyra, u
NPUYUHON ITOrO OTNMYMA MOXET ObliTb, Npexae Bcero, pasHAUAa B MeETOAMKe NpoBejeHWs
usmepeHunit. OJHO3HAYHOrO MHEHWSI O NPUPOAE NMPOUCXOXKAEHUA FOPMOHOAKTMBHbLIX BELLECTB B
BOJAE Ha HACTOALUMIA MOMEHT He cyljecTByeT. YacTU4HO yXKe B BoAe U3 MUHeparnbHOro UCTOUYHMKA
obHapyXuBaeTcsd ropmMoHonogobHass akTMBHOCTb. [lONONHWTENLHO BO3MOXHO  BHEceHue
rOPMOHOAKTUBHLIX BELLECTB Yepe3 obopyaoBaHue UNu Apyrue Npow3BOACTBEHHbIE CpeAcTBa Npu
HanonHeHWM ynakoBKW, a Takke Npu MUTpaLWu U3 Hee TOpMOHOAKTUBHBIX BellecTB. FopMoHankHas
aKTUBHOCTL Oblna oOHapy)XeHa B Bojax M3 BCEX MCCneaoBaHHbIX (hopM ynakoBku. Ha cerogHs
BONPOC, B Kakoil Mepe MWrpauua rOpMOHOAKTWBHbLIX BeLJeCTB W3 YNaKoBKW crnocobcTByeT
rOPMOHanbHOW aKTUBHOCTM, OCTAeTCs CNOPHbIM. JHAOKPUHHbLIE AECTPYKTOpPb B ManbixX
KonuyecTsax MOMyT, B MpUHUWNE, MUrPUPOBaTb B HANWTOK M3 NSIACTUKOBOW YNAKOBKM WNU W3
OTAENbHLIX KOMMOHEHTOB YNaKoBKW (Hanpumep, MNPOKNago4yHOro mMaTepuana YKyNnopo4HOro
Konnayka), Ho 3HaHUA 00 M3BECTHLIX Ha CEeroAHsLIHWI AeHb BellecTBax He MOryT B A0CTAaTO4YHOM
Mepe O0ObACHUTL pesynbTaThl U3mepeHuwil. [lonHocTblo MAeHTUUUMpOBaTL BeLLECTBa,
OTBevalolMe 3a BbIABNEHHYIO rOPMOHanbHYI0 akTUBHOCTL, A0 CUX MOP, He yaanock. Pe3ynbTathl
Hay4HblX paboT CBWMAETENbLCTBYIOT O CPOYHOW HEOOXOAMMOCTM NpPOBEAEHUS WCcrejoBaHWin u
UCMILITAHNIA YNAKOBKW ANSA NPOAYKTOB NUTaHWA Ha ropMOHoNoAobHbie NeiCcTBUA W Ha BbisiBNeHue
OTBETCTBEHHbIX 3@ 9TO BELIECTB.

FopmoHOoaKkTUBHOe BellecTBO OucceHon A coaepxuTca B 3MOKCUMAHLIX CMoOMax, KoTopble
UCNONbL3YIOTCA ANA BHYTPEHHEro MOKPbLITUA MeTannuueckux 6aHoK Ana HanuTkoB. PesynbTaThl
uamepeHuit murpaumm 6ucceHona A K3 MeTannuyeckux OGaHOK ANA HaNUTKOB MNOKasblBalOT
ypoBeHb bBucdeHona A 3Ha4YUTENLHO HUXKE [OMYCKAeMOro 3aKOHOM NpeaenbHOro 3HaveHus.
B cBeTe noNyyYeHHbIX HeJaBHO pe3ynbTaTOB WCCNeAoBaHW MOCNEACTBUIA HU3KMX 103
6ucdeHona A, B Bonpoce o TOM, ABNAIOTCA N1 AeACTBYIOLWME 40 CUX NOp NpejenbHble 3HaYeHns
rapaHTuei AOCTaTOYHOW 3alyuTbl YA3BUMBIX [PYNN HaceneHus, Takux Kak ManeHbkne aeTw,
SACHOCTW, OAHAKO, Noka HeT. VIMeHHO no 3Toi npuynHe B Uenax npegocropoxHoctu B 2011 roay
komuccus EC 3anpetuna ucnonssoeaHue bucteHona A B 6yThinovkax Ans rpyaHbix geTen.

MNonHas OLEeHKa pucKa anAa 340pO0BbA, BO3HMKaKWLIero B pes3ylbrare Murpayun BeLeCcTB W3
NNacTUKOBOI YNakoBKM, HEBO3MOXHa BBMAY Oomnblioro konuyectsa Jo6aBOK B NracTukax U
HenpeiHaMepeHHO BHECEHHbIX BELEeCTB (3arpsisHeHus, NPoAYKThl peakuun U pasnoxeHus).

2 Hudopmatua of sxonorudeckoi NomMTHKES



KPATKOE COJIEPACAHUE

TOuYHBLI CcOCTaB CUHTETUMECKOro MaTepuana oOblYHO He pasrnawaeTrcs. B aTom oTHoleHuK
npejacTtaenseTca HeobxoguMbIM BBeAeHWe 0653aTeNbHON JOCTYNHOCTU U OTKPLITOCTW MHopMaLuu,

Mcnonb3oBaHue B ynakoBke And npoayKTOB NUTAHMA NOTEeHUWanbHO onacHbIX And 3J0p0BbA
maTepuanoB, KOTOpble MOryT NepeiTu B NPOAYKT, HEoBXOAWMO, MO BO3MOXHOCTU, WCKMIOYaThb
B npuHuune. A npu cobniogeHun CyLecTBYIOWMX Ha CEerogHa nNpefenbHbiX 3HAYEHW HYXHO
o0paTuTb BHUMaHWE Ha TO, YTO HWKHEN rpaHuubl KaHLeporeHHblx 3d(eKToB He cyllecTByeT.
YpoBeHb NOTpebneHust KaHUueporeHHbIX BEeLecTB AOMKeH 6biTb MaKkcUManbHO HU3KUM. 3To
OTHOCWTCS W K NOTEHLUaNbHO 9HAOKPUHHLIM AeCTPYKTOpaM.

BucdeHon A B MeTannuuyeckux OaHkax AnNg HanuTKoOB W cypbma B [M3T-OyTbiNkax AOMKHbI ObITh
3ameHeHbl bonee HGesonacHbIMU anbTepHaTMBamu. CyLLECTBYIOLME anbTepHaTUBbl JOMKHbI NPOWTH
ucnuiTaHus, Take Heobxoanmo paspabaTbiBaTb HOBbLIE aNbTEpPHATUBLI.

YKynopoyHble Konnavyku J0MKHeI  ObiTb  ycoBeplUeHCTBOBaHbl Gnarogapa  WMCNoNb3oBaHWUIO
3KOMOrMYECKN YUCTLIX U HEAA0BUTLIX, KaK MOXHO Bonee MHEPTHLIX NPOKNaj0YHbIX MaTepnanos.

CTeknsiHHble OYTbINKM C YCOBEPLUEHCTBOBAHHBLIMU YKYMOPOYHLIMW KONMnavykamu ¢ TOYKM 3peHus
3[0pOBLSA 4YenoBeka NpeAcTaBnsaoT co0oil LeHHeiwylo Tapy And HanuTkoB. CucTema TOproBnu
JOJDKHa npeanaratb UX NoTpebuTeno NOBCEMECTHO U BO BCEX CErMeHTax HanwuTKOB.

KpoMe Toro, ¢ TOUYKW 3peHWa SKONOMMMW, CTeknsHHble BYThINKU AOMKHbI NpeanaraTbCA B cCUCTEMe
MHOrOPa3oBOro  MCMOMNb3oBaHWA, T.K. OAHopasoBasa Tapa cnocobcTByeT O4YeHb MNMACXOMY
akonormyeckomy 6Ganadcy. MHoropasoBble nnacTuMKoBble OYTHINKW  Takke  3KONOrMYecku
npeanoyTUTenbHee, YeM OJHOPa30Bble NMacTUKOBbLIe DYTLINKM UNu apyras ogHopa3oBas Tapa.

B akTyanbHOi AWCKYyCCUU, NOCBSILLIEHHOW yNaKoBKe ANA HaNUTKOB B ABCTpUKM, NpK pa3paboTke nnaHa
AENCTBUA B MOMUTHKE U B IKOHOMMWKE, HApsSAY C 9KONOMMYECKMMMU U XO3SHCTBEHHBIMU acnekramu
JOSKHbI YYNTHIBATLCH W B3BELUEHHO paccMaTpuBaThecs elle W acnekTbl 6e3onacHocTW W kavecTBa
NPOAYKTOB NUTaHNA.
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1. Beenenue

E}KETOAHO B cCUCTeMme aBCTpHFICI{Oﬁ pOSHH‘-IHOFl TOProenn npoaoBoOnbCTBEHHLIMKW TOBapamMu
npojaeTcs NOYTM NATb MUANWAPLOB YNaKoBaHHLIX HanWTKoB. KayecTBO ynaKoBkW sABnAetcs
CyL|eCTBEHHbIM (hakTOpoM, onpeAensiowum kavyecTBo W 6e30NacHOCTb YNaKOBAHHLIX HaNWTKOB.
BsanmoaeincTeus Mexay ynakoBKoi W ee cogepKuMbiM MOTYT NPUBECTU K M3MEHEHWAM B HanuTke,
YTO, B CBOIO O4epelb, MOXET BNUATL HA KAa4eCTBO NpoayKTa U, B onpe,qeneHHoﬁ Mepe, Ha 310p0oBbe
notpebutenen.

CocTaB Tapbl Ha aBCTPUIACKOM pbIHKE 3HA4YUTeNnbLHO U3MEHUINCcs 3a nocnegHue aAeaauaTk net: Obinu
OCBOEHbI NMNacTUKoBble BYTLINKWM U3 nonuatuneHtepedTanara (M3T) u oHW Noka ocTaloTcs camon
pacnpocTpaHeHHOW YNakoBKOW ANA MUHepanbHoW Boabl. KomOGuHMpoBaHHas KapToHHAs Tapa Ans
HanNUTKOB WCNONb3YeTCA NPeuMyLLeCTBEHHO ANA MOMOoKa, MOMOYHbLIX HAaNUTKOB U (PPYKTOBLIX COKOB.
lasupoBaHHLIA NUMOHAA nNpegnaraercad NOoYTW UcknoyutTensHo B [M3T-ByThinkax. CTeKnAHHble
OYTLINKW Kak ynakoBka ANA MOMoKa, NUMoOHaja W (hpyKTOBLIX COKOB 3a nocnejHue Apaguath net
ObINMU NOYTKU MOMHOCTLIO BLITECHEHLI C PbIHKA, ANS MWUHepanbHOW BOALI OHW Takke Bce Oonblue
CTAHOBATCA HULLEBLIM cermeHTOM. [na nuBa CTeknsaHHas OyTbiNKka noka elje ocraeTca cambiM
pacnpocTpaHeHHbIM BUAOM YNAKOBKW, O4HAaKo W 3aeck HabniogaeTcs yBenudeHue MCMnonb3oBaHus
MeTannuyeckoi 6GaHku.

B HacToswwei paboTe Mbl XOTHM NPeANnoXUTL BHUMaHUIO 0030p akTyanbHbIX npobnem, pesynbTaToB
vccnesoBaHUit 1 ANCKYCCUA, CBS3AHHBLIX CO 3HAYEHWeM AnA 30pOBbSA YerioBeka YNakoBKW AnA
HanuTkoB. EcTecTBeHHO, B npejenax 3Tod paboTbl JaHHas TemMa He MOXeT ObiTb oTpaeHa B
vcyepnbiBaiowem suge. Mbl orpaHudMMcs onucaHWeMm Tex acnekToB, KOTOpble, MO NpUYUHE WX
nNpeaMeTHOH 3HAYMMOCTM WMNKW WX 3Ha4YeHWs npu ocseljedHun B CMW, npeacraBnsioTca Ham
Haubonee BaxHbiMW. ByayT 3aTPOHYTHI M ACNeKTbl Ka4ecTBa NPOAYKTOB.

OcHOBHOE BHWUMaHue yaerneHo BuaamM YnNakoBKM AnA HanWTKOB, Ba)XHEN UMM ansd aBCTpMF'ICI(OTO
PbLIHKa B cq)epe pOSHII"I‘-IHOi"'I TOProBnn npoaykramu nutaHuAa. PaCCManHBaIOTCFl WCKNIOYUTENLHO Te
BaKHble And 340pOBbA acnekThbl, KOTOpble Hanpamyilo CBA3aHbl C nmpeﬁneHueM HanWTKOB
nokynateniemM, npu KOTOPOM BeLUECTBA NEPexoasT W3 YNakoBOYHLIX MaTepuarnosB B HanUTKW.
Brinsioujee Ha 340poBLe 3arpsa3HeHue OKpyXaloulen cpeabl, aensioLleeca crieqCcTBUemM NpoLeccos
NPOW3BOACTBA, peanusauuu unu nepepaboTkn ynakoBkW, B AaHHOI paboTe He paccmarpuBaeTcs,
O/IHaKo B 06L4ein OLeHKe YNakoBKM A HANUTKOB U 3TOMY acnekTy OyAeT yaeneHo BHUMaHue.

Ha cerogHAWHKWII AeHb ANCKYCCUS MO MOBOAY CTPYKTYPbl YNAKOBKWM Ha aBCTPUIACKOM pbiHKE HanuTKOB
CUNbHO C(hoKycMpOBaHa Ha acnekTax NoBeAeHUs noTpebuTeneii, 3KOHOMUYECKMX acnekTax W Ha
aKonorudeckux oueHkax. [lpobnemam kadectBa 1M 6Ge3aonacHOCTM NPOAYKTOB  NUTAHUS,
NosABNAILWWMCS B pe3ynbTaTe B3auMOAEiCTBMS Mexay YNakoBKOW U COAepXUMbLIM, A0 CUX MOP He
yAenanocb AOMKHOrO BHUMaHWA. [Mo3Tomy, B 3aKNOYUTENbHOW AWCKYCCUM, Mbl CO3HATENbHO
BbIHOCUM KOHTEKCT JaHHoi paboTbl Ha obujee paccMoTpeHne n obcyxaeHne, B cBeTe akTyanbHbIX
npobnem Tapbl ANS HaNWTKOB B ABCTPUM.
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ACTIEKTBI BIHSHHS YITAKOBKH J1JIS HAITHTKOB HA 310POBLE

B pamkax HacTtosujeil paboTel Mbl 3aHUManuUch MNoWckoM U cobupanu wuHgopmauuio u3
NepBONCTOYHUKOB N 0630POB HAYYHbIX XYPHAMOB U CrielnanbHbiX u3gaHumn, npocMatpusanu 6assl
Aa@HHbIX O TOKCUKOMOTUYECKUX BELIecTBax W OLeHKax pucka, Wu3ydyann npaBoBble HOPMbI U
cneunasibHble U34aHUA UHAYCTPUA YNakoBKM M HanuTkoB. Bce aTo gononHanocs uHdopmaumei,
HaNJEHHON B MHTEpHeTe W nony4YeHHoil n3 beces c akcnepramu. OCHOBHOE BHUMaHWE YAensnoch
UCCneaoBaHnsaM, KOTopkle BbIn onyGnuKoBaHsl 3a nocnegHue NaTh ner.

Wudopmariust 00 skonornueckoll NonuTHKE



2. CBolicTBa YIAKOBKH

B3aumopeiicTeHe MeKIY YNAKOBKOH U COAEPKRHUMBbIM

KauyecTBOo ynakoBKW AN HaNWTKOB BO MHOIOM onpegensieTcs cTeneHbld obMeHa BelyecTBamu
MEXAY YNakoBKOW W HanNWTKOM WNU MeXAy BHellHei cpeaoil U HanuTKom. BeljectBa moryT
NPOHUKAaTL Yepes ynakoBKy (nepmeauins, M3 BHeLLHei cpeabl B HANUTOK UM HaobopoT), NepexoanTs
13 yNakoBKW B HANWTOK (MUrpauus), Unu NepexoanTb U3 HanuTKa B ynakoBKy (abcopbuus).

Kak npaBuno, ynakoBka TeM LieHHee, YeM MeHblle OHa W3MEeHSIET coCcTaB W BKYC HaI'IMTI(a1, n4yem
Jonblue oHa moxeT o6ecnevnTb BbICOKOE Ka4ecTBO NpoayKTa (CPOK roAHOCTH).

Murpauusi urpaeT BaKHyl0 ponb Ans KavyecTBa U 6GesonacHocTw npoaykra. OHa, mpexae BCEro,
Ba)kHa Ans NNacTUKOBOW YNaKOBKW M KOMIOHEHTOB NNacTUKOBOI YyNakoBKU (KPLILLKK, NNAcTUKOBLIE
nokpbiTUsA). Camun no cebe cUHTETUYECKWE NONMUMEPBI CYLIECTBEHHOI ONacHOCTW AN 340PO0BbLS He
npeacrasnaet. [lobaBku B NAACTMKN C ManbiM MONEKYNAPHLIM BECOM UMK NCXOAHbIE KOMMNOHEHTHI,
He NOMHOCTbIO BCTYNWBLUME NPW CUMHTE3e NSacTMacc B XUMUYECKYID peakuuio Uiy coBCEM He
cpearvpoBasLUMe, MOryT, 0A4HaKO, NPeACTaBNATL ONACHOCTb ANS 340P0BbLA, €CNN GHU MUTPUPYIOT B

cogepxumoe ynakoskum (PernameHnt (EC) Ne 10/2011, O6ocHoBaHue (8))2‘ B cooTBeTcTBUM C
Pernamentom (EC) ana nnactuka, umetoLero KOHTakT ¢ npoaykramu nutadusa (PernameHt (EC) Ne
10/2011), AonyckaeTcs MUrPaLWs U3 YNaKoBKW B NPOAYKT NUTaHus He Gonee 10 Mr BelyecTs Ha gm’
ynakosku (o6wWwuii npegen murpauuu). [ng ynakoeku, npeaycMOTPEHHON AN rpyAHbIX U ManeHbKux
AeTeil, murpauyus orpaHudeHa makcumymom 60 Mr Ha Kr npoaykta nutanHus. Kpome Toro,
CyWeCTBYKOT VyAelnbHble MNpejenbl Murpauyui, KOTOpble YCTaHaBNWBAKTCA ANA onpejelieHHbIX
BelleCTB Ha OCHOBE OLeHKW pUCKa. Ecnn ana KaKkoro-nn6o BellecrTea )",El,e]'leblﬁ npeaen murpaunmn
He onpejeneH, To UMmeeT cuny oblWMA yaenbHbLIW Npegen murpayun 60 mr/kr (PernameHTt (EC)
Ne 10/2011, Crates 11(2)).

Mpu nepmeauun pelLaloLlylo ponb WrpaeT, nNpexjae BCero, cnocoOHOCTb YNakoBKW MpOMycKaTb
KMCNopoa W yrnekucnbiid ras. Mpouecckl OKUCNEHWS B HAnuTKe W BbigeneHue Yrnekucroro rasa
MOTYT HEraTMBHO BMMATbL Ha KAYECTBO NMPOAYKTA U OrpaHUYMBaTh CPOK €ro rogHoCTH.

HeknoueHneM MOKeET OBITh, HATIpPHMEP. XPaHcHHS BHHA B CICIHAILHBIX 60‘[1(32\'_. Korga onpecicHHbBIC HIMSHSHH ObIBAIOT
AellaTe IbHEL

Pernmament (EC) Ne 10/201 1 Kxomuecuu ot 14 guapapa 2011 o MaTepHalax H IpeMeTax W2 ILUIACTHKA, NpeHATHAYSHHEIX I8 KOHTaKTa
C MPOJYKTAMH [THTAHHSL.

®enepansuas pabodyas nanara v



ACIEKTBI BIHSHHSA YTIAKOBKH IS HAITMTKOB HA 3/10POBLE

Mpoueccul abcopbuMm MOrYT NOHWXKATL KA4YecTBO Npoaykra, 3abupas M3 HanuTka Takue
WHrpejWeHThl, Kak apoMaThl, U TEM CaMblM U3MEHAs cocTas U BKYC HanuTka. Abcopbuunsa apomaToB
ABMAeTCA TawKe NPUYUMHOW, nodvemy MHoropasoBble [3T-6yThinkn 6e3 COPTUPOBKM He
NpUMeHAIoTCA ANSA  HaNUTKOB C pas3HblM apomartom. [pu HenpaBurnbHOM ucnonb3oBaHuu MN3T-
6yTbiNoK npouecchl abcopbuum MoryT npusectu K 3arpasHenuam [M3T-matepuana. Takue
3arpsAsHeHusl AOIKHbI BBISBMNATHCA W YCTPaHATLCS B Mpollecce NPoOU3BOACTBA rOAHON Ans
NpoayKToB nutaHua BTOopuyHON [M3T-npoaykumn (MN3T-peumknarta) M € NOMOLULID KOHTPONSs
MHoropa3soBblx MN3T-6yTbINOK.

InacTukoBble 100aBKH H HeNIpeJHAMEPEeHHO BHeceHHbIe BemecTBa (NIAS)

[na cocTaBneHUa MNONHOTO CY)XJEHWA O MNOTEeHUWanbHOM BAWAHWUM MWUrpaLUU W3 YNakoBKW B
coflepKMMOe BaXXHO 3HaTb, Kakue BeljecTBa HaxoAATcs B ynakoske. C Lenblo U3MEHEHUSI CBONCTB
mMarepuana, B nnacTtukn Ao6aBnaiT MHOrOYMCNEHHbIe BellecTBa, Tak HasbiBaeMmble JoDHaBKW.
Hanpumep, B KavecTBe pf06aBOK ANsi NNAcTUKOB NPUMEHAIOTCHS  aHTUOKucnuTenu, Yo-
cTabunuzatopbl, aHTUCTATUKKN, BellecTBa, Npuaalwme cKonb3KocTb, Nnactudukatopbl U ap. Kak
npaBuno, He JaeTcs HUKakolh nHdopmaLun o cogepxalyuxca B onpejeneHHoin ynakoske gobaekax.
B HacTosilee Bpemsi nepeveHb pa3pelleHHblx B EC moHomepos, Ao6aBoK M BCnomMoraTesnbHbIX
BEL|eCcTB ANA NfacTuka, npejHasHayeHHOro AnA KOHTakTa ¢ NPOAYKTaMW NUTaHWA, HacuUTbiBaeT
885 BellecTB, ocTanbHble BelyecTBa NOKa ellje HaxXoAsaTcs B MNpeABapuTENbHOM CrUcKe W
noanexar TecTupoeaHmio. Kpome aToro, nnactuk coaepxut MHOroYMcrneHHble HenpeaHamepeHHo
BHeceHHble BelllectBa (NIAS, non-intentionally added substances). 310 MoryT 6bITh 3arpa3HeHUs
UCXOJHOTO MaTepuana Mnu NPoaykTbl peakumn U pasnoxeHus MoHoMepoB unu gobasok. bonbLias
YyacTb HenpeAHaMepeHHO BHECEHHbLIX BellecTB 40 cuX Nop He ycTaHoeneHa (Bradley und Coulier,
2007), peWcTBUE Ha 340pOBLE HEKOTOPbIX YCTAHOBNEHHbLIX HeNpegHaMepeHHO BHECEHHLIX BeLecTB
M3BeCTHO (Hanp., HoHudeHon, Tpumepbl cTupona). [axe Korga WCXOAHbLIM MaTepuan ABYX
NMacTUKOBbLIX YNaKoBOK OAWH U TOT ke (Hanpumep, M3T-6yTbinok), no CBOEMY XWMUYECKOMY
COCTaBy OHM MOTYT O4YeHb CUMbHO OTNMYATLCA APYr OT Apyra. 3TO MOXET OTHOCUTbLCH Aaxe
K Kaxyllehcsl BHelUHe OJMHAKOBON yNakoBKe OAMHAKOBOro NPOAYKTa W NPONCXOAUTL, HanpuMmep, B
pesynbTate pasnuuuii - B npouecce nepepaboTkW MNM  U3MEHEHWIA, 3aBUCALMX  OT
HenocpeACTBeHHOro nocTaBwmka. [pu ucnonb3oBaHun [M3T-peunknata aAna 6yThiNoOYHON
NPoAYKUMN TakKe BO3MOXHbI W3MeHeHWs cocTaBa pgo6GaBok. M3-3a orpomHoro pasHoobpasus
BO3MOXHbIX WHIpeAneHTOB 06lias oleHka BNNAHUA Ha 3[0pOBbLE Yenoseka murpauyum gobasok gns
NIacTUKOB U HenpeaHaMmepeHHo BHeceHHbIX BellecTB (NIAS) HeBO3ZMOXHA.

CrexkasiHHbIe OYTHIIKH

Crekno npaktudeckn HenpoHuuaemo. bnarogapsa atomy oHO NOAXOAUT KaK yNakoBOYHLIA maTepuar
AnA rasmpoBaHHbIX W YYBCTBUTENbHbIX K HANUYKUIO KMWCNopoda HanuTKkoe, T.K. nepmMmeauna CO, /0,
Yyepeld CTekno He NpoucxoaunT. Baaumopencrteue Mexxay cTeknom W CoaepXXuMbiM NpakTUYMeckn He
NponucxXoanT COBCEM UMK NPOUCXOANT B HUMTOXKHON hopmMe No CpaBHEHUIO C APYTUM YNaKOBOYHbLIM
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matepwanom (Fellinger, 2002). lNpu aHanui3e ynNakoBKW B COBOKYMHOCTW, KOHEYHO e, Hemnb3a
3abbiBaTb M 0 npobkax, KOTOpble HA NOBEPKY MOINYT oKaszaTbcsl cnabbim 3BeHOM. Bnpoyem, OHM
3aHUMAIOT NULUL HeBOMbLUYIO YacTb NMNOLWAaN YNakoBKW, KOHTAKTMpYIOLLEel ¢ HanUTKoOM. Hegoctatkamm
CTeKNnAHHbIX OYThINOK ABNsATCA Mx Gonblioil Bec W xpynkocTb. Bnarogaps ceBoelt MHEPTHOCTW U
HeU3MeHsIeMOCTU (bopMbl, CTEKNSAHHbIe OYTLINKW OYeHb 4YacTo NPUMEHAIOTCA MNOBTOPHO W WMeloT
Bonbwoe 4yucno potauuil B CUCTEME MHOropasloBOoro ucrnornb3oBaHus. Kpome Toro, CTeKno o4eHb
XOpOLLO NOAXOAMT AN BTOPUYMHOTO MCNoOnb3oBaHWua. brarogaps MCNonb30BaHUIO CTEKNOOTXOA0B
MOXHO CYLIeCTBEHHO CHU3WTb 3HepreTuvyeckne U CbipbeBbie pacxoAbl NP NPOM3BOACTBE CTekna.
CTekno-peunknar MMeeT MOMOXUTENbHYI0 CTOPOHY W C 9KOSOTMYECKOW TOYKWM 3peHusi. OpgHako,
npoueccel pacnnasneHnua creknoboss n d¢opmoBaHWA HOBbIX OYTHINOK Tawke BeAYT K BbICOKUM
aHepreTudeckum 3atpartam. [loaToMy oAHOpa30Bble CTeKNAHHbe OYTHINKW, HecMoTpa Ha WX
yTUNU3auuio, ¢ TOMKW 3peHus akonornveckoro 6ananca, MeHee NpeAnoYTUTENbHbI, YeM aHanormyHble
MHOropa3soBble cTeknsiHHblie ByTeinku (Kriger et al., 2010, Plinke et al., 2000).

OBbIYHOM YKYNOPKOW ANA CTEKNAHHBIX BYTHINOK ABAAIOTCA NAACTUKOBbIE HABUHYMBAIOLIMECHA KONMNaYvKku
(M3 nonuatuneHa Bbicokol nnoTHocTu (M3BM), nonunponunexa (MM)) unu metannuyeckue npobku,
KpOHeHNpoOKM, KopKoBble NpoBKU, MexaHuyeckne Kepamudeckue W NNacTUKoBble Mpobku.
HaBuHuyuBawwMecs MeTanmnuyeckue KONMNayku CcoAepXaT BCNEHEHHbIW WKW BCTaBIEHHbLIA
nNacTUKOBLIA NPOKNajovHbIA MaTepuanom, NNacTUKOBbIe HAaBUHUYNBaOLUeCs NpobKKu TakKe YacTUYHO
cHabKeHbl  YNAOTHUTENbHLIMW  npoknmagkamn. [Ana  KpoHeHNpobok ©M  MeTannuyeckux
HaBUHYMBaOLMXCA NpoboK B KavecTBe YNMAOTHUTENBLHOrO Marepuana Ucnonb3yeTca NONUaTuneH
HU3Koit nnotHocTu (M3BHIMM), nonusuHunxnopug (MBX) u nonueuHunuaenxnopug (MBax). B Asctpun
BONbLWMHCTBO NPOM3BOAUTENEN, 3aHUMAIOLLMXCA PO3NUBOM, NEpeLuno 3a nocnegHue gsajuaTk NeT Ha
npoknaaku 6e3 MNBX, ogHako NONUBWHUMNXITOPUAHBLIE MPOKNAAKU BCe-Taku NOKa elle NPUMEHSAIOTCS.
B mexaHu4eckux npobkax B KayecTBe Npoknagku WCNoNb3yIOTCSA pe3uHOBbLIE YNMOTHAKLWWE KonbLa.

MeTaunyeckne 0AHKH 1JIS HATHTKOB

MeTannuyeckylo ynakoBky Ansa NPOAYKTOB NUTaHWA OObLIMHO W3HYTPWU MOKPbIBAIOTCA MAACTUKOBLIM
crnoem, nHa4ve 4Yactulbl MeTanna MoryT pacTBOpUTLCA B NPOAYKTE NMUTAHKUA.

Tak, Hanpumep, B KayecTBe BHYTPEHHEro MoKpbITUS NPUMEHAIOTCA SMOoKCWAHble cmonbl. Bnarogapsa
3TOMY HanUTOK He BCTynaeT B HENOCPEACTBEHHLI KOHTAKT ¢ MeTaniioMm, a B3auMoJencTByeT C
NNacTUKOBLIM MOKpbITUEM. [1oaToMy, YTo KacaeTca murpauum n abcopbunu BellecTB, MeTannuyeckas
baHka ans HanuTkoB BeaeT cebs kak nnacTukoeas ynakoBka. [MpoueHT nepmeauun, Gnarogaps
npakTU4ecKn HeNpoHULAEMOMY, KaK y cTekna, MeTanfim4eckoMmy cnoio, o4eHb HU3oK. NpeumyllecTsa
meTannuyeckux 6aHoK 3aKkno4aloTca B UX ManoM Bece W cBeToHenpoHeuaemocTn. C 3Konornvyeckou
TOYKWU 3peHus, Npy NpON3BOACTBE MeTannuyecknx HaHoK BHYLWAIOT onaceHns BbICOKWe SHeprosaTpaThl
u apoBuTble nobovyHble NPoAYKTHl (KpacHbl Lumam) anioMWHUMEBOrc MPOW3BOACTBA, a Takke
aKonornyeckme npobnemel, cBA3aHHbIE C pasnoxeHneMm HOKCUMTOB.
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KOMﬁHHHpOBaHHaﬂ KapToHHas Tapa AJif HAIHTKOB

Kom6uHupoBaHHas KapToHHaa Tapa ANna HanuTKOB COCTOUT M3 KAPTOHHOTO CNOSl, KOTOPbIN CHapYXN U
BHYTPU NOKpbLIT cnoem nonuatuneHa (M3). B ynakoBkax npenMyLlecTBEHHO ANA PYKTOBLIX COKOB
BHYTPW NpeayCcMOTPEH elle W AONOMHUTENbHLI BapbepHblit CNON U3 anioOMWHUS, KOTOPLIA, B CBOIO
ouyepedb, OTAENeH OT COAepKUMOro eule ogHum M3I-cnoem. YKynopouyHble KOMNadku COCTOAT U3
M3BM wunu M. Mpeumywecrteamu KOMOUHUPOBAHHOW KapTOHHOW Tapbl ANS HANWTKOB SBMAIOTCA,
Hanpumep, CBETOHENpoHUL@aeMocTb, Manbll Bec, Hebonblas 3aHUMaemas nnowaab npu
cKnagupoBaHMM W BbiCOKasi MPOMHOCTb, @ KOMOWHUpOBaHHas KapTOHHas Tapa € anMUHWEBbLIM
cnoem obecnevyuBaeT xopowwmit 6apbep AnA nepmeauun rasos. B AscTpum KomBUHWpOBaHHaA
KapTOHHas Tapa $BHO AOMWHUPYeT Kak dopma ynakoBKM ANA MOMOKa U MOMOYHLIX MPOAYKTOB.
PpyKTOBbLIE COKM TOXE HaMNOMHAKTCA NPEWMYLEeCTBEHHO B KOMOWHMPOBaHHYIO KapTOHHYK Tapy,
oflHaKo, B nocnegHue roabl, Habnioaaetca u ysenuyeHune gonu MIAT-6yTeINOK ANA DPYKTOBLIX COKOB.
KombuHupoBaHHasi KapTOHHas Tapa He NpurogHa Ans ra3upoBaHHbIX HanuTkoB. YTo Kacaetcs
BAMSAHUA KOMOBWHWPOBAHHOW KapTOHHOW Tapbl Ha 340pOBbe, TO MCCNeAoBaHWA B 3TOW obnactu
nposoAunocb mano. Tak Kak BHYTPEHHUW, HaxoAAWMNCA B NPSAMOM KOHTaKTe € HanuTKoM, crion
caenaH W3 nnactuka, To W 34ecb MNOABAAIOTCA TPYAHOCTU B OLUEHKE, Bbi3BaHHble Hanuynem
MHoroobpasus ao6aBok U HenpegHaMepeHHO BHECEHHbIX BELLECTB.

ABcopbuns B NONWSTUNEHOBOM Cfloe apoMaTU4eckux BeLeCTB W3 HamnuTka MOXeT NpUBECTU K
BKYCOBbLIM U3MeHeHUAM cogepxumoro (Siegmund et al., 2003).

B ABCTpUM KOMOMHUPOBAHHYIO KapTOHHYIO Tapy AN HanUTKOB MOXHO nepepabaTbiBaTe BTOPUYHO,
npu 3TOM KapTOHHaA 4YacTb YTUNWU3KMPYETCA KaK wmMartepwan, a ocCcTaTo4yHbleé KOMIMOHEHTHI
NCNonbL3ywTCA MPOMLILUNEHHOCTBIO B KayeCTBe 3aMeHWUTelld TOoNIuBa. B a3konornvyeckom nnadHe
kombGWHUpOBaHHAA KapTOHHaA Tapa umeeT nonoxutencHole oTKNUkn (Plinke et al., 2000; Detzel und
BoR, 2006), xoTa akTyanbHble uccnejosaHua no atomy nosoay nubo He onybnukoeadbl, nNubo
Ol’lyﬁ]‘lHI{OBaHbl TOINbKO B BblAEpXKaxX.

I T-0yTbLIKH

M3T-6yTLINKM NPUCYTCTBYIOT Ha €BPONENCKOM pbiHKe npumMepHo ¢ 1900-ro roga u ABNSIOTCA B
ABCTPUM B PLIHOYHOM OTHOLUEHWW OCHOBHOW (popMON yNakoBKM ANA MWHepanbHOW BoAbl W
rasupoBaHHbIX OCBEXWTENbHbIX HanuTkoB. K npenmywecteam MIT-OyThINOK OTHOCAT Manbiil BeC U
TO, YTO aTa Tapa He Gblollascs.

Mpu npoussoactee MN3T-OyThINOK cHavyana crnocobom nuTes nog aasneHuem uz MIT-rpaHyndara
Aenaetca npedopma. 3aTem METOAOM BblayBaHusa oHa dopmyetca B M3 T-OyThINKY.

YkynopoyHsie konnaykum [M3T-OyThINOK COCTOST, B OCHOBHOM, W3 nonuonecusa (M3BM, M).
YnnoTHeHWe KonnaykoB MOXET OCYLLECTBAATLCA C MOMOLLbIO OTAEMNbHbIX YNAOTHUTENbHbLIX BCTABOK

UMW BXOASLYNX B KONMAYKU YNNOTHUTENbHLIX MaTepuanos (YNNOTHUTENbHbIE KONbLA UK Waitbbl).

MnacTukoBas ynakoBka obHapyxueaeT Gonee cunbHOE B3aMMOAENCTBME C MPOAYKTAMU NUTAHMUS,
yem cteknsHHas (Fellinger, 2002). Nepmeauus ra3oB Yepes ynakoBKY Y NNacTUKOB Bhille, YEM
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B CTEKMAHHON W MeTannuyeckol ynakoBke. ¥ raaupoBaHHbIX MUHepanbHbIX Bof 3T0 obycnaBnueaer,
Hanpumep, MeHbLUMIA CPOK FOAHOCTW M3-32 BbIXOAA YrMeKucrnoTel. Bbicokas npoHUULaemMocTb
Kucrnopoaa siBnanack NPUYMHON TOro, movyemy (PpPyKTOBLIE COKW JONroe Bpems He Npeanaranuck B
M3T-byteinkax. OKWACNeHMe W3MEeHSieT UBET U CHWKaeT KayecTBO (Hanpumep, YMeHblUeHue
cofiepKaHus BUTAaMUHOB) (DPYKTOBLIX COKOB W TeM cambiM o6ycrnaBnuBaeT YMeEHbLUEHHbI CpOK
ropHocTW. AnbTepHaTUBHOE pelleHUe npeAcTasnaAlT coboit ByTuiNKM W3 nonuaTuneHHadTanata
(N3H), yba nponyckHasa cnocobHOCTL KMcnopoga npuMepHo B 2-3 pasa MeHblue Yem y M3T. Takke B
OTHoLWeHuK notepb CO, 1 No xapakrepy murpauun u skycoctoitkoctu MNMaH nyywe, yem N3T (Orzinski,
2007, Marsh und Bugusu, 2007). Hegoctatkamu [3H sasnsaioTca ogHo3HayHo 6Gonee BbICOKWUE
MarepuanbHble pacxoAbl no cpasHeHuo ¢ [3T. [lostomy TakoW marepuan UCNoNb3yeTcs
npeuMyLIeCTBEHHO ANs MHoropasoBbix OyTeinok. bBnarogaps TeXHUYECKUM YCOBEPLUEHCTBOBAHUSIM
bapbepHbiit addekt NMI3T-0yTuINOK ToXe BbIN ynydlleH. Hanpumep, npuMmeHeHne HaxoaaT MOKPLITUS
u3 SiOy. MNnasMeHHLIM MeTOA0M B BaKyyMe, B OCHOBHOM, Ha BHYTPEHHIOIO U, YaCTUYHO, HA BHELLHIOKWD
NoBepxHOCTW BYTHINKW HaHocUTCa cnon SiO, TonwuHoi npumepHo 10-100 HM. BHyTpeHHUE NoKpbITUA,
Hapsgy ¢ nepmeauuen rasoB, MOFYT YMeHbLWWTb MUrpauuio onpejeneHHslx Belwects u3 [13T-
matepwana B Hanutok (Franz und Welle 2008). MNpumepamn cuUHTeTUYeCKUX OapbepHbIX Cnoes
ABMAAIOTCA MoAMMUUMPOBAHHLIA nonuamua (HannoH-MXD6) wnu aTuneHsBUHUNanNkKorons. Takue
«naccuBHbie» OapbepHble CMOM YMEeHbLUAIOT YNeTyduBaHue YINEeKUCIoro rasa, Ans cokpaljeHus
npoHuUyaeMocTu agekTuBHEE AeNCTBYIOT «akTUBHbie» OapbepHbie crnon. 3TU Tak HasbiBaemble
«nornotutenn O»,» aKkTUBHO CBA3LIBAIOT KUCMOPOJ W3 OKpyKaioleih cpedbl W W3 COfEepPKUMOro
ynakosku. Cononumepsl (Hanpumep, M3T n N3H) n nonumepHble cMecH Takke NPUMeEHSIOTCA AnA
yMeHblUeHUA nepmeaynn. B MHorocnoiHblx 6yThinkax 6apbepHble CAon HAHOCATCA MEXAY BHELUHUM K
BHYTpeHHUM [3T-cnoamu (Orzinski, 2007). OaHako GapbepHble MaTepuanbl MOMYT HaxogWTbCA W
HenocpeacTBeHHO B [3T-matepuane. 3To MOXET NPOUCXOAUTE nocne BTopudHoi M3 T-nepepaboTku,
npuw KoTopoit bapbepHble CNON He OTAENAIOT, a NnepepabaTbiBaloT BMECTe € OCTanbHbIMU CAOAMU.

M3T-OyThINKKM MOTYT cogepaTb U HaHodacTulbl. [INA UCKYCCTBEHHO CO3AaHHbIX HaHovacTuy B EC
JormkHa bbITh NpoBeAeHa cneynanbHas oUueHKa pucka, AaXe ecrin OLEeHKa pucKka 3TOro Xe BeLlecTBa,
ucxoaa n3 obblyHOro pasMmepa uacTtuy, yke nposoaunace. Noao6Has oueHka Bbina caenaHa aAns
HuTpuaa TutaHa (TiN) B copme HaHouvacTuy. MNpu npoBepke murpauns HaHo-TIN B coaepxumoe
ynakoBku ycTaHoBneHa He 6bina, noatomy EBponeiickum areHTCTBOM no 6e3onacHOCTU NPOJYKTOB
NUTaHWA JaHHOE Bel|ecTBO, B OTCYTCTBME APYrMX TOKCUKOMOTMYECKUX AaHHbIX, Obino oaobpeHo K
npuMmeHeHuio B M3T-OyTeINKax W BKMNIOYEHO B NepeyeHb paspelueHHblx aobasok EC. Hano-TiN
ucnonb3yetca B [13T-OyThinkax Ans ynyydweHus wux Tepmudeckmx csolicte (Franz, 2010).
3aknagbiBaeMble B MNOMUMEPHYKD MaTpully HaHOpas3MepHbie CroUCTble CWUMWKaTbl (HaHOIMWHA)
cnocobeTBylOT ynyyleHuio BapbepHbix KavecTB (rasnpoHuyaemoctu) MIT-6yTuINOK, OAHAKO Noka
paspelleHUss Ha ux npumeHeHue B lM3T-ByTbinkax HeT. K HaHopasmepHoit obnactu oTHocATcA W
nokpbiTna SiO, anda M3T-6yTeINOK.

MoeTopHasa nepepabotka lM3T-ByThLiNOK 3a nocnealwe rodbl YcoBeplUueHcTBOBanack 6Gnarogapsa
TeXHW4eCKMM HOBOBBEOAEHWAM. PaHblue I'I3T-peuu|{naT Henb3qa bbINo ucnonL3o0BaTh B YnakoBKkax And
NPOAYKTOB NUTaHWA U3-3a 3arpA3HEHNI U M3MEHeHWIn B MonekynapHoit cTpykType. Ha cerogHa
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B ABCTPUU NPOU3BOAUTCA B OCHOBHOM M3T-peyuknat, npurogHeln Ana npoaykros nutaHua. MNaT-
peunknaT, ucnonb3yemblil B ynakoBke AN MNPOAYKTOB NUTaHWA, [OMDKEH OTBevaTb BCeM
3aKoHojaTenbHblM TpeboBaHuA, NpegycMOTPEHHBIM Ha ciiyvail KoHTakTa ¢ NPOoAYKTaMu NUTaHus.
Cnocob nepepaboTku no nponspoacTsy M3 T-peuunknara, ro4HOro K UCNONb30BaHNIO C NPOAYKTaMu
nutaHusd, B EC pgomkeH ObiTb paspelleH K npuMeHeHuio EBponeiickum areHTcTBOM nNo
GezonacHOCTW NMPOAYKTOB nNUTaHus, cornacHo Pernamenty (EC) Ne 282/2008. B PernameHte
TakKe ycTaHoBMeHbl TpeboBaHus k obecneyveHnio kayecTBa nepepabaTbiBalolmx yctaHoBok. Ecnu
UCXOAHbIIl MaTepuan He NPoUCX0oANT U3 KOHTPONWpPYEemMoro 3aMKHYTOro NPou3BOACTBEHHOMO LuKNa,
cnocobbl nepepaboTkn AOMKHLI BbITb NpoBepeHbl NOCPEeACTBOM NPOBOKALWOHHOIO TecTa, npu
KOTOpoM TecTupyeTca 3th@dEeKTUBHOCTE OYUCTKM OT HamepeHHOo 3arpsasHeHHbix 3T xnonbes
(cbnekcoB). B Tak HasblBaeMbIX «CynepyucThix» cnocobax nepepaboTku nepepabaTbiBaemblil
marepuan, Kpome oObIYHOW TeXHUKM nepepaboTku (NpeaBapuTenbHas copTprBKa3, U3MeribYeHue,
OTAENEHWE JTUKETOK W  YKYMOPOYHOro Martepuana, npoMbiBKa, CylUKa), MOABEpraeTca
AONONHMTENbHLIM ~ cnocobam  ouyucTKM  (hunbTpauus pacnnasa wnu  genonumepusayus
nosepxHocTn), bnarogapa stomy, 3arpsasHeHus, NoABAAICLYNECS, HANpUMep, U3-3a HenpaBubHOro
ucnonb3oBaHua 6yToinok, addekTuBHe yaansaioTca (Franz et al, 2004). B pabote ¢
MHOropasoBbiMKU ByTbifIKamMu, BYTLINKW C TakMMu 3arpsasHeHUaAMU oBHapyKMBaOT C NOMOLLbIO
cneuuanbHbIX KOHTPOINLHO-U3MeEpUTENLHLIX NpubopoB («pacnoszHaBaTtenei» - oT aHrn. Sniffer)
nepej NOBTOPHLIM HanonHeHWeM U yaangaioT U3 NPou3BOACTBEHHOrO LKKna.

[IpenpapuTentHas COPTUPOBKA BAXHA, NP BCETO, KOT/a B HCXOIHBIH MaTepHal BXOIT Taioke Oy TRLIKH H3
nonueHHEIxTopHAa ([IBX), Tak kak [IBX cnocobom duoramum/morpysxerns ot 19T ve otnenaetes.
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3. IlpenesbHbIE U PEKOMEHT0BAHHbIEC
3HAYCHUSA

Homyctumoe cytounoe norpedaenne (TDI)

Honyctumoe cyTouyHoe noTpebneHwe - 3TO BbipaXeHHOE OTHOCWUTENbHO Beca Tena 3HadyeHue
KONMu4yecTBa BellecTBa, KOTOpoe MOXHO 6e3 3HaYMTeNnbLHOro pucka NoTpedbnsaTh Ha NPOTSHKEHUU BCel
®u3Hu. Ero ycraHaenueaer EBponeiickoe areHTcTBo no 6e3onacHocTu npoaykrosB nutaHusa (EFSA)
unu BcemupHaa opraHusauma sgpasooxpaHenunsa (WHO). B ocHoBe nexut nokasatenb NOAEL -
MaKkcuManbHaa Ao3a BellecTBa, He npuBojAwas K passBuTuo HabniogaeMmblx HexenaTenbHbIX
adbhekToB. ITO MakcumanbHas KOHUEHTpauwsa, onpejensemas B pesynbTate wuccnejoBaHuil
HauBbICWENR CTeneHu peneBaHTHOCTU, NPU KOTOPOW B 3KCNEpPUMEHTamNbHbLIX YCMOBMSAX He 6bino
obHapyxeHo BpegHoe BoszgeicTteue. [Mokaszatens NOAEL nepecuutwiBaetcs B TDI ¢
ucnones3oBaHuemM koadguumenta 6ezonacHoctTu. (EFSA, 2010b)

YaeabHbi npeaen murpauuu (SML)

Y,Eleanbll}'l npejgen mMmurpaumnm - 3T0 YCTaHOBNEHHasA EBpOﬂBﬁCKHM 3akoHOoOQaTenbCTBOM
MaxkcumManbHO AJonyCcTuMasa KOHUEeHTpauwuda, pa3pelleHHasd AnAa nepexoga uM3 nrnacrtuka B ﬂHU.[eBOI}"I
npoaykt. Mpn aToM AomKeH BbiTb UCKNIOYEH PUCK AfS 340poBba noTpebutenein. Mpoussoautens
o6s13aH, Kpome aToro, obecneymnTs, YTobbl 3TU NPeAenbHbIe 3HAYeHUN He NPeBbLLanuchk Takke U Npu
Heﬁ]’larOHpMHTHbIX N npejcKkasyemblX YCITOBUAX.

Pasnuyalor aea yAenbHbIX Npegena murpaunn:

* yaenbHbIA npegen murpauun (SML):
«npedenbHO  QOMycmuMOEe — KONUYecmeo  onpedelfleHHO20  eewjecimea,  Komopoe
nepedaemcs U3 Mamepuana unu npedmema e nuujesol npodykm ufu uMumaHmel

nuwesoezo npodykmax (Pernament (EC) Ne 10/2011, Cratbsa 3(1 3)).4

*  obwuit ygenoHoli npeaen murpayum (SML(T)):
«npedensHo donycmumasl cymma onpederneHHbIX eeulecme, Komopble nepedaomces e
nuugeeoﬁ npodyxm unu uMumaHmsl nuwesozo npodyxma, paccyumaHHasa Kak 06u.{ee
codepiaHue ykaszaHHbix eewjecmes (PernamenTt (EC) Ne10/2011, Ctatbs 3(14)).

B otnuuue ot (SML) nokasatens SML(T) ycTaHaBnnBaeTca AN HECKOMNbKUX BEL|ECTB, KOTOPbLIE HE
AOMKHLI npeBbllwate SML(T) HM no oTAENnbHOCTW, HU B cymme; npumep: obwmin SML(T)
ayetanbaernjga u BUHUNNponuoHara.

Pernament (EC) Ne 10/2011 Komucenn ot 14 smpaps 2011 B OTHOMEHHH MATEPHAIOR H3 IUIACTHEA H TOBAPOR, NPE/IHAZHAYSHHBIX
U KOHTAaKTa ¢ IHied

Gegepansuas pabouas nanara ]3



ACTIEKTEI BIIMAHHSA YITAKOBKH JUISI HATIMTKOB HA 3/TOPOBLE

O6muii npegen murpauuu (OML)

B Pernamente EC Ne 10/2011 onpeaenen obwuin npegen murpauyuun. [onyckaeTtcsa nepegadva
nrnacTukamu cBOWX KOMMOHEHTOB B KONUYecTBax, He npesbiwatowmx 10 mr oT Bcex Bblgensembix
KOMMNOHEHTOB Ha ,EI,MZ mowagn KOHTakta C nuiieBbiM MPOAYKTOM. ,D,Hﬂ YNaKoBKM MULLEBBLIX
NPOAYKTOB, nNpejHa3Ha4YeHHbIX AnNA TpPyaHbIX W ManeHbKWUX ,queFl, ana Konw4ecTtBa BCeX
UHTPeAWeHTOB, MEePEeHOCUMbIX W3 YNakoBKU B MULUEBOW NPOAYKT, ycTaHoBneH npeaen 60 Mr Ha Kr
NULLEeBOTo NpoayKTa.

(Verordnung (EU) Ne10/2011, Artikel (Ctatba) 12)

Ipenen odOnapyxeHus

Mpeaen obHapyXeHUa — 3TO HaUMeHblUAA KOHUEeHTpauusa BellecTBa B npobe, KoTopas nossonseTt
onpeAenuTb ero Hanuyiue. HaumeHoBaHue Ha aHrMUACKOoM A3blke: «limit of detection (LOD)» unu
«lower detection limit (LDL)». «HagexHocTb OOHapyxeHWa» onpeaensieTcd, Kak npasuno, B
3aBUCUMOCTM OT TOYHOCTU MeToAa WM3MEepeHUs MpU HYNEeBOM WNKU XONOCTOM W3mepeHuu. Yacto
n3MepeHue cYUTaeTcs AOCTOBEPHLIM, €CNU U3MepeHHoe 3HaYeHne NpeBbillaeT 3HaYeHNe HyNeBoro
U3MepeHUa He MeHee YeM Ha TPU CTaHZapTHbIX NOrPeLUHOCTN.

(Wellmitz, 2005)

Ilpenen onpexaesienus

Mpegen onpeaeneHus — aTo HauMeHbLIAa KOHLUEHTpauusa BelecTea B npobe, koTopasa MoXeT BbiTb
onpegeneHa konuyecteeHHo. MNpeaen onpegeneHus sensetcs 6onee TOYHLIM NapameTpoM, Yem
npeagen obHapyxeHusi. HaumeHoBaHue Ha aHrnuinckom asbike: «limit of quantitation (LOQ)». B
rpybom npubnuwxkeHun npepen onpeaeneHnss COOTBETCTBYET TPEXKpaTHOMY 3HaueHUio npejena
obHapyxeHUs.

(Wellmitz, 2005)
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4. AnerajJdbJaeruja

Auetanbgerns MoxeT o0pa3oBbiBaTbCsi BO BceX epMeHTaTUBHbLIX Mpoueccax, Hanpumep, B
MOMOYHLIX MPOAYKTax, Takux, kak norypt, kecdmp unu ceip (Lachenmeier et al.,, 2010). B kavecTBe
npoaykrta oKucneHus auetanbjeruj obpasyercs B Tene 4venoBeka npu obmeHe BelwecTB noj
AedcTBueM ankorons (pasnoxeHue aTaHona ankoronb-AeruaporeHasoi). [JpodcKkeBble KNETKU TakkKe
npou3BoaAT auetanbaernaumg - npu yrnesogHom obmeHe BewecTts. (Hammer, 2008). Bonblune
KonuyecTtBa aueTanbaernja cogepxatr cnenwle ¢pykTel (Lachenmeier et al.,, 2010). Mo oueHke
Komuccnn no 6es3onacHocTW NUWEBLIX NPOAYKTOB ANOHUM cyTouHoe noTpebneHue auetanbaernga
coctaBngaet o1 9,2 o 19,2 mMr Ha yenoseka. (Food Safety Commission, 2005).

Auveraasaerng u DT

AueTtansgerna obpasyetcsa B npoussogctee lM3T-npedopm. ObbivHO MM3T-npedopma cogepruT
npuMepHoO 3-8 wmr auertanbjgernaa fkr. 3a c4eT Mcnonb3oBaHuWs 5]10i(aTOpOB auertanbjgernaa
3HayeHus MOryT ObiTb NOHWXKeHsbl Ao 1 - 1,5 mMr auetansgermaa/kr. MpoussoguTenu rapaHTUpyioT
MaKkcumancHoe cogepxkanue 4 mr/kr (PRS, 2006 (PRS - Cow3s nepepabotyukos BropudHoro M3T
LWeenyapunu)).

INpu npounseoactee MN3T npoueccy 3KCTPy3UW NpeallecTByeT cTagus JeKOHTaMuHauuu, BO Bpems
KOTOPOI1 NPOUCXOAUT YaaneHue NeTy4unx sarpasHeHun, Takux, kak auetansgerng (Hell, 2010).

Murpauus auetanegernaa ns MN3T-maTepuana 3aBUCUT OT KOHLEHTpaUuW aueTanbjernja B cTeHke
M3T-6yTbiNKKM, BpeMeHW XpaHeHWA, TemnepaTypel BO BpemMa XpaHeHws, Beca OYTbifKK,
reoMeTpu4eckux napameTpos OYTLINKKA 1 CBONCTE ee cogemxkumoro (Hammer, 2008).

I[pyme HCTOYHHKH aueranblerHia

OCHOBHBEIMU UCTOMHUKAMW aleTanbiernaa cHUTalTca curapeThl, HaNUTKKW, coaepKallymue ankorofb,
W NuleBble NpoaykTbl. AueTanbjerij BHECEH B €BPOMNENCKUA peecTp apoMaTUYecKnx BeLecTB U
noaToMy paspelleH AN NpUMeHeHUs B NULIEBLIX NPoAyKTax B KayecTBe apomaruiartopa
(Lachenmeier et al,2010). OH wucnonb3yeTcad BO MHOMUX nNpoaykTax (ppyKToBbLIX COKax,
XNebobynoyHbIX M3genuax, MOMNOYHLIX NpoAykTax...) B KoHueHTpauuax ao 0,047 % u aensaetca
COrnacHo nepeyHio YnpaBneHuss N0 KOHTPOMIO KayecTBa MULLEBbLIX NPOAYKTOB M JEKapCTBEHHbIX
cpeacts CLUA coeauHeHuem co ctatycom GRAS («generally regarded as safe» - «B uenom npuaHaH
BesonacHbiM»). AueTanbjernj cogepxuTcss B OObIYHBIX MAWULLEBLIX NPOAYKTax B Creayiowux
KoHUeHTpauuax: 0,02 - 0,45 mr/kr B macne, 0,7 - 76 mr/kr B orypte, 7 - 116 Mr/Kr B KpacCHOM BUHE K
20 -1060 mr/xr B ykcyce (Leitner et al., 2001).

CornacHo Lachenmeier, go 2010 r. cuctematudeckme U akTyanbHble UCCNEA0BaHUS €CTECTBEHHOIO
NPoUCXOXAEHUA aueTansjernia B nuLeBbIX Npoaykrax He nposoaunucst (Lachenmeier et al., 2010).

Gegepansuas pabouas nanara ]5



ACTIEKTEI BIMSHHS YITAKOBKH JJIA HAITHTKOB HA 3/I0POBLE

Hpene.n bHbI¢ H PEKOMEHA0BAHHbIEC 3HAYTCHHSH

OpraHonenTU4YecKWin NOpor BOCTIPUATUA aleTanbjernja odeHb HU3KMN. GpyKTOBLIN apomaTUYeckui
BKYC auetanbgernga moxetr owyuwatbes yxe npu 10 - 20 mkr/n (Mauer et al., 2008). YgenbHblil

npeaen Murpaumu5 auetanbgernaa B NacTUKOBOI ynakoBke cocTaensaeT 6 Mr/Kr (3To 03Ha4aeT, uTo
U3 NMacTUKOBOW YNaKOBKW JOMKHbI nepexoauTb He Gonee 6 mr ayetanbperupa 8 1 kr vnm 1 n
nuiesbix npoaykroe) (Pernament EC Ne 10/2011, MpunoxeHue 1). 310 3Ha4YeHNe coBNagaeT TaKkkKe
c eBponeiickum 3HavyeHuwem TDI (aonycTumoro cytouHoro notpebnenuna) ansa auetanbijeruaa,
KoTopoe ykasaHo Kak 0,1 mr/kr Beca Tena (Scientific Committee on Food, 1998 (HayuHblit KomuTeT no
nuwesbIM npoayktam EC)), T.e. sHayeHune TDI ana yenoeeka Becom 60 Kr coctaBnaeT 6 mr.

Biansanue auerajgbaeruia Ha 310poBbe

AueTanbjern Kak kaHueporeHHoe BellecTBo oTHeceH MexayHapoAHbIM areHTCTBOM MO U3YYeHUIo
paka (IARC) k rpynne 1 (Lachenmeier et al., 2010). MNMpu cpeaHei exxecyTovHoli fose 0,2 mr/ kr
Beca Tena pacyeTHLIl [JONrocpoyHblil  puck 3aboneBaHus pakoMm cocraenser 14:10000.
depepanbHbil  MHCTUTYT  OUEHKM pucka [epMaHMMm CcUMTAeT B OTHOLIEHWM  3Aa4YNCIEeHust
auetanbjernga B STy rpynny crnejyiouwee: «AHanu3 KaHueporeHHOro noTeHywana aueranbgernaa,
npoBefeHHbIn HauuoHanbHeiMM (MAK (Komuccueid no onpejeneHnio MakCcumanbHO AOMYCTUMbIX
KOHUEeHTpauuit Ha paboyem mecTe)) U mexayHapoaHbiMu (IARC) akcnepTHeIMKU opraHu3auusamm
OCHOBbLIBAETCA, MaBHbIM 00pa3om, Ha WCCMeAOBaHMSAX NOCNeACTBMIA NpW WHransuuyu BellecTsa.
PesynbTaThl 3TUX UccneaoBaHU He MOTyT BbITb 3KCTpanoNUpPoBaHLl Ha CUTYaLUIO NOCcie opankHoOro
notpebnenusa» (BMR, 2010 (PeaepanbHull UHCTUTYT oleHKU pucka epmanun)). CornacHo EFSA
(European Food Safety Authority - EBponelickoe areHTCcTBO no 6e3onacHOCTU NPOAYKTOB MUTaHUS),
Ao 2010 6bina BbiNONHeHa TOMNbKO OfAHA eAMHCTBeHHas paboTa, MOocBSLIEHHas KaHLeporeHHoMy
JeNCTBNIO NpU OopanbHOM NpueMe auetanbjernga. ITW UCCNefOoBaHMS He MNO3BONWUNWU, OAHAKO,
BbIBECTW 3aBUCUMOCTb «A03a/aeNcTBue» UNK caenaTh oJHo3HaYHble BoiBoAbl (EFSA, 2010a).

Aueranbaerua B soae, po3autoii B [IDT-6yTbLiku

Colozom no uHcopmupoBaHuio notpebuteneir Aectpum B 2009 r. 66iNKU NpoBeeHbl UccneaoBaHUs
52 HaTypanbHbIX MUWHepanbHbIX BOA, COAepXaluX W He codepkawwmx yrnekucnoTy. Bo Bcex
MUHepanbHble BOJax, He cogepxalyux yrnekucnoty (byTtoinku ua MN3T n cTekna), n BoO Bcex Bogax ¢
YIMEeKUCnoToNn, po3nNuTbIX B CTekNsHHble OyTbiNkW, coaepkaHue aueTanbjernga Obino Huwke
aHanUTM4ecKkoro npeaena onpejeneHus, cocTaensiowero 5 wMkr/n. WHTepecHblM okasancs
pesynbTaT onpejeneHuns auetanbaernia B cogepxalleil yrnekucnoty soge, kotopas boeinia poanuta
B M3T-6yThinky : y 21 U3 25 npob ycraHOBNEeHO NpeBbilleHUe npejena onpegeneHns. 3HavyeHUs
gocturanu ot 8 mkr/n go 58 mkr/n (Konsument, 2009).

B 2009 r. Ceretti uccneposan wecTe npob HerasupoBaHHOW W cofepxallel YrnekucnoTy
MUHepansHon Boabl U3 M3T - K cTekNsAHHLIX BYTLINOK Ha aueTanbaerua.

5 O6muii yeneHElH npesen Murpaiuy SMIL{T) nis anetans/lers/ia H BHHHIIPOIHOHATA | [Ipe/lelibHOE THaYeHHe JeliCTRHTENEHO Kak

OA AaleTanbACrHAa H BEHHH/IIPOIMHOHATA, Tak H 1713 CYMMBI 000HX BelmecTs.

1 6 Hudopmats ob sxonorudeckoit NoTHTHKe



AHETANBIEIH

B cooTBeTcTBUM CO CcTaHdapTom EBpOHeﬁCI{OFO 3KOHOMW4YeCKoro cooﬁl.qu‘rBa nccregoBaHMA Ha
nonHyio murpauuio (82/711/EEC) npobbl xpaHunuce Takke Heckoneko aHen npu 40°C. CoaepxaHue
auertanbaeruga Bo Bcex npobax Obino Huwxe npegena obHapyxeHus, cocTaBnsowero 2 MKr/n
(Ceretti et al., 2010).

Leitner npoaHanuaupoean B 2001 r. cto npo6 MUHepanbHOI BOAbl M3 PO3HWYHOIN TOPTrOBON CETH,
KoTopas 6bina poanuta B MN3T-6yThinku. U3 uccnegoBaHHbix npob 21 npoba aana peaynsTaT HukKe
npeaena onpeaenenusa, coctasnawowero 5 mkr/n. Cogepxanue auetanbgernaa s 27 u3 scex npob
npeeblWwano 20 MKI/N, NpU MakcuManbHOM 3HavyeHuU 33 MKr/N. ByTbINKW XpaHWNUCb NPU BblCOKNX
Temnepatypax (45°C) n nog Y ceetom. CpeHee coaepxaHue auertanbjgerunga yBenuuunocb npu
aTOM 40 MakcumansbHbIX 3HadveHuin 52 mkr/n (Leitner et al., 2001).

XKypuan Okotest yxe 8 2002 r. pekomeHAOBan u3 cooBpaXeHUA NPUHLMNA MPeoCTOPOXKHOCTM
0TKa3aThCA OT MUHepanbHoil Boakl B MAT-6yTeinkax ans rpyaHsix aeten (Okotest, 2002).

boKkaTopbI ALETANIbAETHAA

T.K. auetanbaerug spnsercad pyKTOBbIM apomaTtuszatopom, MN3T-NpoMbilUNEHHOCTE CTPEMUTCS
YMEHbLUNTL cogepxaHne auetansiernga B OyToinkax Ans MUHepanbHON BOAbl NyTeM ONTUMU3aLUK
npouecca npoussogctea [MIT-6yTelNoOK, a Tawke C noMmolwblo OnokaTopoB aueTanbieruja.
Wcnonb3oBanne 6rokaTopoB auetanbijerja MOXeT, OAHaKo, NpW peuunknuHre MNpUBOAUTL K
noXenteHuto BTopuyHoro nonumepa (PRS, 2006). B kadyecTBe OnokatopoB aueTanbiernjga
MUCNONbL3YIOTCA, HANPUMED, Takne coedMHEHUS, KaKk amuabl aHTaHunoson kucnotel (Welle, 2007).

Nurepnperauus

AueTanbgernj BCTpe4YyaeTcsd BO MHOIMMX ECTECTBEHHbLIX WCTOMHUMKAX B AuanasoHax MI/Kr.
Mony4yeHHble NpU UCCNeaoBaHWW MUHepanbHo BOALI MakcumarnbHble 3HA4YEeHUS COCTaBUMKM OKOMo
50 MKr/n. 3T0 ABHO MeHblUe, YeM 3HaYEeHUS Y eCTeCTBEHHbIX WCTOYHWUKOB, Takux, Kak (OpyKThl,
MONOYHbIE NPOAYKTLI U, NpeXae BCEro, ankoronbHble HaNUTKU. MI3aMepeHHble 3Ha4YeHUs Takke ABHO
HWKe BCeX npedenbHbIX 3Ha4YeHWi AN auertanbaeruga. T.K. NOPOr BKYCOBOTMO BOCMPUATUS
auetanbiernga B Boge odeHb Hu3kuin (20 mxr/n), npowssoautenu M3IT cTpeMATca CBeCcTU K
MUHUMYMY COAepXaHue W Murpauuio auetansgernga. oTeHUManbHO KaHUEpPOreHHoe AeilcTBue
auetanbaernga nognexut 6onee TwaTtenbHbIM UCCNeAOBaHUAM, HO, TEM HE MeHee, UMeHHO M3-3a
3TOro acnekra cTaBUTCA NojA COMHEHWe UCNnonb3oBaHWe aueTanbiernaa B Ka4yecTse apomartuaaropa
B MULEBLIX NpoAyKTax (a, 3Ha4uT, U B HanNuUTKax).
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5. Cypbma

Bausinue cypbMbl Ha 310POBbe

W3BecTHO ToKcW4ecKoe BMWAHWE CYpbMbl Ha Niojel, KOHTaKTUMpPYKOLWWX C STUM BeLl|eCTBOM B
npodyeccuoHanbHo pgearenbHocTn. MexayHapogHoe areHTCTBO no uayyveHuio paka (IARC)
KnaccucpuympyeT TPUOKCUA CYPbMbl Kak BELLECTBO C BO3MOXHbIM KaHLepOreHHbIM BO3AeiCTBUEM Ha
yenoseka. (Bundesamt fir Gesundheit, 2007 (PepepancHoe BeAOMCTBO 34pPaBOOXpPaHeHUS)).
CypbMma npeactaBngaer coboil noTeHUManbHO AA0BUTLIA MUKpoaneMeHT. o AelicTBUIO ee YacTo
CpaBHUBAIOT CO CBMHUOM unu mbiwbakom (Shotyk et al., 2006).

CornacHo Laut Sax (2010a), B 2003 r. Choe et al. ycTaHOBUNM B ABYX MCCNEeA0BaHUSAX BbICOKOE
acTporeHHoe geiicTeue xnopuga cypombl. Ralph Vasami (2010) nogsepr 3ToT pesynbTar KpUTHKE,
CCbINAACh Ha TO, YTO B AaHHbLIX UCCMeJoBaHNAX B KAYECTBE KaTanuiatopa Ucnonb3oBarncs TPUoOKCHUa
CYpPbMbl, @ HE XNOpPUA CYpbMbl U NOSTOMY HeNnb3sA AenaTb 3akMioyveHWe o ropMoHanbHOM AeilcTBun
coeAuHeHUn cypbMbl u3 M3T. Sax (2010b) napupoBan Ha 3aTO B OTKPbLITOW AWMCKYyccuW, 4To AnA
aKTMBHOCTU pellalolllein ABNAeTca BaneHTHOCTb CypbMbl. TpexBaneHTHas cypbMma (KakoBoi OHa
SABNSETCA B XNopuae CypbMbl U TPMOKCHIE CYpbMbl) cuuTaeTcsl Gonee TOKCUYMHOM AN YenoBeka, Yem
NATUBANEHTHbIE COeAUHEHNS CYPbMbI.

Ucnoab3oBanue cypemsbl B npoussoacrse 1T

Tpuokeng cypbmbl (Sb,O,) wucnonb3yetcss B npousBoactBe 3T kak katanusaTop npouecca
nonukoHgeHcauun. CogepxaHne cypbMbl B pbiHoYHOM [3T-maTepuane cocraenseTr 100-300 mr/kr
(Hansen et al., 2010; Welle et al., 2011). Sb,O, obnaaaeT BbICOKOI KaTanUTU4ECKON aKTUBHOCTbIO 1
HU3KoIh TeHAeHUMen K kaTanusy nobouHblx peakyuit (Welle et al., 2011). B npoussogctee MN3T kak
Karanusatop npuMeHsieTcd TawkKe TpuauertaT cypbMbl (Garban et al., 2010). bonee 97%
KaTanu3aTtopoB, UCNOSfb3yeMbIX MPU NPOU3BOACTBE NOMMMEPOR, - KATaNM3aToPbl HA OCHOBE CYPbMbI.
AnbTepHaTUBHbIE He coaepXallue CypbMy KaTanusaTopbl — 3TO COeAMHEeHWsl TepMaHusl, TUTaHa,
MarHus, antoMuHns, NpuYeM coeuHeHns repMaHua 3aHUMaloT BTOpoe MecTo nocfe KatanusaTopos
Ha OCHOBE CypbMbl Mo obbemam wucnonb3oBaHus. 10 NpPUMeEHEHWID He cojepxalux CcypbMmy
KaTanu3aTopoB Bcex onepexaloT AncHckue komnaHum (Thiele, 2006). AnbTepHaTUBHble
Katanu3aTtopbl, 04HaKo, AOPOXe KaTanusaTtopoB Ha ocHobe cypbmbl (Westerhoff, 2008).

TpuoKkcua cypbMbl UCNOMb3YETCA Kak KaTanuaaTop Takke B NPOM3BOACTBE HETKaHbLIX MaTepuanos
(Krachler, 2010). Kpome aToro, Sb,O, npumeHsieTcs BO MHOTUX W3Aenusax U3 nnacTuka Kak

aHTUunupeH (Kopnyca KOMMBIOTEPOB, TENEBU30PLI, MOHWUTOPLI, NONLI, NNTACTUKOBLIE 3aHaBeCI{H...).

Mpwn cKuraHum OTXOAO0B, CoAepKaluMx nracTUKoBbie Uaenns, obpasyloTcs oOYeHb Menkue YyacTulbl
(< 1 mKkm). OHM B HEAOCTAaTOYHON CTeneHu 3agepKuBaloTca unbTpammu ANS OYUCTKW OTXOAALLMX
rasoe M NO3TOMY TOHKWE YacTUlbl CYpPbMbI NOonNagalT B aTmoccbepy.
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ACTIEKTEI BIHAHHS YITAKOBKH JUJIA HAITHTKOB HA 3/I0POBEE

Tpucynbedua cypbmbl (Sb,S;) wucnonb3yeTcs B TOPMO3HbIX Haknajkax B KavyecTBe CMasku.

MenkogucnepcHan nbifb, BulAENAOWAACS NPU TOPMOXEHUN, COAEPKUT 3HAYUTENbHOE KOMUYeCTBO
cypbMbl. Mo aaHHeIM Krachler, no o6bemam cypbma 3Ha4YUTENbHO onepexaeT Apyrue anemMeHTbl no
HaKkonneHuio B ropoackmx soHax (Krachler, 2010).

IIpeaenbHbie H PEKOMEHA0OBAHHDbIC 3HAMECHHSA

BcemupHas opraHusauuns 3apaBooxpaHeHusl pekoMeHayeT npejensHoe 3HayeHue ANns CypbMbl Ans
nuTeeBolt Bogbl 20 mkr/n, US EPA (AreHTcTBO no oxpaHe okpyxalowen cpeabl CLIA) u
MuHKUCTepPCTBO OKpyXKatoLwelt cpeabl wrata OHTapuo - 6 Mkr/n (6 ppb), MUHUCTEpCTBO OKpyXKaiowlen
cpeasl Mepmannu - 5 mkr/n (Shotyk et al., 2007). B cooTteetcTBUM ¢ npegnucaHuamu EC, npeaensHo
JonycTumas KOHUEeHTpaumnsa cypsMbl B NTMTLEBOI Boge coctasnseT 5 mMkr/n (Hansen et al., 2010), ato
COOTBETCTBYET TakKe 3Ha4YEHWIo, YCTAHOBNEHHOMY TypeuKuM 3akoHogaTenbcTBoM (Keresztes, 2009).
B ainoHckoM cTaHpjapTe NUTbeBON BOALI BbiNn padpelueHbl BCero NULWb 2 MK/, HO No3aHee npejen
6bin noaHAT Ao 15 mkr/n (Yanagibashi (He gaTupoBaHo)).

BcemupHoW opraHusauvei 3ApaBoOXpaHEeHWs YCTaHOBMEHO npeAenbHo AONYCTUMOE CYTOYHOe
notpebneHue cypbMbl 6 MKI/KI Beca Tena, 4To cooTBeTcTByeT 360 MKr Ans B3pocnoro 4enobeka
Becom 60 kr (Bundesamt fir Gesundheit, 2005 (begepanbHoe BeAOMCTBO 34paBooXpaHeHwns)),
(Bundesamt fir Gesundheit, 2007).

B «Pernamente EBponelickol komuccun ot 14 ausapsa 2011r. B OTHOLIEHUW MaTepuanoB W3
nnacTvka u TOBapoB, NpeAHa3Ha4YeHHbIX AN KOHTAaKTa C NULei» YyCTAHOBMNEH «YAENbHLIN Npeaen
murpagumy» (SML) 40 mkr/kr. MHTepecHo To, 4To B PernameHTe ecTb NpuMedYaHue, YTo 3TO 3Ha4YeHue
MOXET NpeBbllUaTLCA NpU BbiCOKUX TemnepaTtypax. (Pernament (EC) Nr. 10/2011, [MpunoxeHue
1(3)). Kopekc KayecTBa nULWEBLIX MPOAYKTOB ABCTpUM nNpeanuceiBaeT ANS CYypbMbl B
OYyTUNUMPOBaHHOW  HaTypanbHOW  MWHepanbHOW  Bojde MnpejensHoe  3HavyeHuMe 5 MK/
(Osterreichisches Lebensmittelbuch, 2008 (Kogekc kayecTsa NULLEBbLIX NPOAYKTOB ABCTPUM)).

EctecTBeHHOE coaepraHHe B Boae

Shotyk n Krachler (2006) gokazanu, Yto ()OHOBOE 3arpA3HEHUEe eCTeCTBEHHbIX WCTOMHWKOB BOAbI
04YeHb HU3Koe (Hanpumep, OKono 2 Hr/n BoAbl U3 ckBaXuHbl B WraTe OHTapuo/KaHaga) (Shotyk et al.,
20086).

Coaepxxkanne cypbmbl B Bojae, po3autoi B IIDT-0yTeLiku

CoaepxaHue cypbMbl B Boge, poznutoil B M3 T-6yTeINkK, Konebnetca B Npegenax HeCKONbKUX COTEH
Hr/n. Shotyk u Krachler (2006) uccnegosanu 6onbluce Konuyectso o6pasLioB BOAbLI, pPO3NWUTON B
M3T-6yTeinku, uz KaHaaw u EBponkl. KaHagckue npobul BoAgbl coaepxkanu ot 112 ao 375 Hr/n. Boaa
B8 nonunponuneHe (MM) cogepxana 8,2 Hr/n. Beina nccnegoeaHa Hemelkaa Boga, npoby KoTopon
B3SNM HENOCPEACTBEHHO nepes poanueom U huneTpauuein. OHa cogepxana 3,8 Hr/n. Ta xe camas
Boaa, xpaHuswasnca B 3T, cogepxkana 359 Hr/n, nocne TpexmecsMHOro xpaHeHus - 626 Hr/n.
Shotyk B cBoeii Hay4yHoI paboTe roBOPUT 0 pocTe CKOpOCTU Bhllenaymneadus 100 Hr/n B mecsl.
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B Boge nATW TOProBblX Mapok u3 MepmaHun coaepxaHue cypbMbl coctasuno ot 32 go 60 Hr/n.
MoXHO npeanonoxuTb, Y4To NpousBoauTenu nubo ucnonb3oBanu ana MN3T katanusatop He Ha
OCHOBE CypbMbl, NMWG0 BTOPUYHBLIN MaTepuan noABeprancs PeuuKnuHry CTOMbKO MHOrO pas, 4To
cypeMa bonblwe He Morna AuddyHaMpoBaTe B XUAKOCTb, TO, YTO MPUYMHA TaKoro coaepkaHus
CYpbMbl 3aKniovaeTcsl He B Boje, a B OyTbifke, KOCBEHHO NOATBEPXAAlOT TakkKe napannenbHble
uccnefoBaHums CBMHUA W ypaHa. CBMHel WM ypaH nokasanu HaMHoro ©Oonblumii guanasoH
M3MEpeHHbIX KOHUEHTpauuil B npoaHanusupoBaHHol OyTtunuposaHHoit B [M3T Boge. 3710
oDbACHAETCA reonorM4eckum U MUHepanormYeckum MHorootpasmem, 4TO K CypbMe He OTHOCWUTCS
(Shotyk et al.,, 2006). Shotyk n Krachler nccnegosanu B 2007 r. cogepXaHue CypbMbl B
6yTUNUpoBaHHON NUTLEBOW Bode U3 132 npeanaraemblx Ha polHke M3T-6yTwinok u3 28 ctpax. [se
u3 npob 6biNKM BbIlWE AENCTBYIOWEro Ha TOT MOMEHT B ANOHUW MpejenbHOro 3HavyeHus Ans
NUTLEBOIN BOALI 2 MKr/n.

Shotyk n Krachler nccnegopanun taikke U3MEHEHWA COAEPXaHWS CYpbMbl NPU XpaHeHUW BoAbl B
M3T-6yTeinkax. B cpegHem cogepaHue cypbMbl B BOAE KaHaACKUX MapoK NoBbicunock Ha 19 % 3a
6 mecsiueB xpaHeHusi. CpefHuUil pocT cojepkaHua CypbMbl BO BpeMs LUECTUMECSAYHOro XpaHeHus
eBponenckoli NUTbLEBOW BOAbLI NMpU KOMHaTHOW Temnepatype coctasun 90 %. B AnoHum yactb
obbemoB Boabl ByTunupyioT B M3T, npou3BeJeHHbIN C UCNONL30OBAHMEM KaTanusatopa Ha OCHOBe
TWTaHa, @ He Ha OCHOBE CcypbMbl. [103TOMY MHOMMe AnoHckue npobbl AaloT pe3ynbTaThl N0 CypbMe B
AuvanasoHe Bcero Heckonbkux 10 Hr/n. Kanaackasa Boaa B OyThbinkax w3 nonunponuneHa (MMM)
cogepxana okono 10 Hr cypbmbl Ha nuTp (B 10 - 100 pa3 Hwke, Yyem y N3 T-6yTeinok) (Shotyk et al.,
2007).

Peri¢-Gruji¢ et al. (2010) uccnegosanu 9 Toproebix Mapok poanutoii B M3 T-ByThINKM MUHepansHon
BoAbl U3 Cepbun N HECKONbKO MapoK M3 eBponeickoro pernoHa. MamepeHHoe cogepkaHue cypbMbi
y Bcex Obino Hwke S5 MKr/N (MakcumanoHoe cogepkaHue: 1,8 mkr/n). CpaBHeHue ¢ Bojoil A0
BYyTUNUPOBaHUA CAHO3HA4YHO MOATBEPAUNO, YTO cypbma AuddyHanpyeT B Bogy u3 MNAT-6yThiNokK.
INpu Temnepatype Hwxke 60°C cypbma BbilenavynBaeTca o4eHb MeaneHHo. [Mpu Temnepartypax oT
60° no 80°C cogepaHue cypbMbl, 0JHAKO, pe3Ko Bo3pacTaeT, gocturasg makcumyma (Perié-Grujic ,
2010).

Shotyk n Krachler nccnegosanu 8 2007 r. KOHUeHTpauwnio repmaHus B aAnoHckux MIOT-byTeinkax.
XoTa n 6eina obHapyKeHa TeHAEHUMS, YTO MakcumanbHoe coflepXXaHue repMaHua uMmetoT ByThinkm ¢
HauMeHbLUUM coAepXaHWem CYpbMbl, 3TO He MO3BONUNG cAenaTth 3aknioyeHue o B3aWMOCBA3U C
MUrpauuoHHbIM nosegennem repmadus (Shotyk et al., 2007).

Pasanuus Mexay MHHEPAJIbHOH BOAOH, coaep Ralneid U He coaepiRaluel YriaeKuciaoTy

Keresztes (2009) uccnegosan 10 pasanuyHbiX MUHepanbHbIX BOA, COoAepXalyux U He cofepKallux
YIIekncnoTy, Kkotopble Bbinu npuobpeTeHbl B BEHrepckux cynepmapkeTtax. KoHUeHTpauua cypbMbl B
M3T-matepuane konebanack B guanasoHe oT 210 go 290 mr/kr. Beino obHapyxeHo, 4YTo nocne
XpaHeHUs MeHee roga MUrpauus CypbMbl B HerasupoBaHHbIX Bojax Owbina Huxe (B cpegHem
260 Hr/n), 4yem B BoAax c yrnekucnoton (400 Hr/n). 310 ob6bAcCHAETCA HU3KUM pH 3HaYeHnem
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MWHEPanbLHOW BOAbI, cogepKalleil yrnekucnoty. MakcumanbHoe 3HaYeHue Bcex npob coctaBuno
800 Hr/n. Jaxe nocne TpexNieTHEro XpaHeHWs OAHOW W3 MWHeparnbHbIX BOJ MaKcUManbHoe
3Ha4YeHne cypbMbl He npeBbicuno 1 Mkr/n. Takke 6binu oTobpaHbl Npobbl BoAbl HENOCPEeACTBEHHO
Ha NpeanpuUATUSX, 3aHUMAIOLWKUXCA PO3NUBOM, B KOTOPLIX cypbMa He Obina obHapyxeHa. Te xe
camble Npobbl coaepanu nocne AByxHeaenbHoro xpaHeHua ot 100 go 300 Hr/n cypbMbl. Bogbl B
Bonee menkoil Tape umenu Takke 6onee BLICOKMII YpOBEHb 3arps3HeHWsl CypbMol BcreacTBue
bonbwei nnowaan koutakra (0,5 n -> 270 wr/n, 1,5 n -> 200 Hr/n, 2 n -> 150 Hr/n). Poct
codepaHusi cypbMbl Npu BbICOKMX TemnepaTtypax (60°C) B HerasupoBaHHbIX BOJax CONOCTaBUM C
pocToM B Bogax , coaepxalymx yrnekucnoty (Keresztes, 2009).

TemneparypHblie yc/10BHsI H BJHsiHHE HA cogepxanue cypbmbl B [IDT-6yThinkax

Westerhoff (2008) ycraHoBWn, 4TC NpW KOMHAaTHOI TemnepaTtype pocno cojepwaHue CypbMbl B
9 Bopgax w3 CLA, posanuteix B [M3T-6yThinku. CpeaHee cojepXaHUe CypbMbl COCTaBUIO
0,195 ppb (cooTBeTcTBYET 195 HI/N) B Hayane uccnegoeaHuii u 0,226 ppb nocne Tpexmecs4Horo
XpaHeHusa npu 22°C. MNMocne unkybauuu npu 70°C cogepkaHue cypbMbl yBenuuunocs 4o 6 ppb 3a
12 aHedn, npn 80°C - 3a 2,3 aHa. Yepes3 7 aHen npu 80°C cogepxaHue cypbMbl gocTurno 14,4 ppb
(cootBetctByeT 14,4 mkr/n). Westerhoff et al. ykasanum Ha TO, YTO nNpu TpaHCNOPTUPOBKE W
XpaHEeHUW BMOMHE BO3MOXKHO KpaTKOBPEMEHHOE BO3AECTBUE BLICOKUX TEMNepaTyp. Temnepartypa
BHYTPW aBTOMalUWH, HAXOAALMXCS HA MapKoBKe, BMOMHe MoXeT npeBbicuTb 60°C. B otnuune ot
3TOro 3amepaaHue BOAbI K YBENMUYEHUIO COAEPKAHUA CYPbMEI HE NPUBOAUNO.

Ana Toro, yto6bl NONY4YNTL OTAPaBHYIO TOYKY ANA KavyecTBa BOAbl, 6bINO onpeAeneHo «3HavyeHne
«KanbUWA nmoc marHuity». Mpun 3Tom 6bina ycTaHoBNeHa cneaylolwlas KOppensuus: ecnu
cofepXaHue corneil BbICOKOE, TO ecTb TeHaeHUus K Gornee BLICOKOMY COAEPXaHWIO CYpbMbI.
Westerhoff npepnaraer, ogHako, npoBecTW JONOMHUTENbHbIE WCCNEAOBaHUA O B3aUMOCBSA3M
MeXAy KavyecTBOM BoAbl W cogepxaHuem cypbMbl (Westerhoff, 2008). CornacHo pacyeTHbIM
moaensm Welle, cogepwxaHue cypbMbl B [M3T-OyThiNKax nNpu XpaHeHWM Npu  KOMHaTHOM
Temnepatype Aaxe W yepe3 3 roga HUKaK He MoxeT ObiTh Bbiwe 2.5 ppb (Welle et al., 2011).
Keresztes Takke noaTBepxaeT ckaykoobpasHblil pocT cypbMbl Npu TemnepaTypax Bbilwe 60°C
(Keresztes, 2009).

CypbMa B CTEKASIHHBIX OYTBLIKAX

Shotyk u Krachler ykasuiBaloT Takke Ha CypbMy B CTEKNSHHbLIX OyTbinkax. Tpuokcug CypbMbl
UCNONb3yeTcs B CTEKONbHOM MPOM3BOACTBE Kak CPeACTBO ANA 3aMyTHeHMA cTeknomaccsl, Bbino
Taloke A0Ka3aHo yBenuYeHne 3HaYeHUn cypbMbl Nocne XpaHeHUa B TeMeHWe HECKOMbKUX MecsLeB.
Shotyk cuuTaeT, oaHako, 4YTO cogepxaHue CypbMbl B CTEKNsIHHbIX OyThinkax BcneacTeue
WCMONb30BaHUS €e B Ka4ecTBE CPEACTBA ANA 3aMyTHEHWS WNU OCBETINEHWS B CTEKONbLHOM
NPoWU3BOACTBE HECONOCTaBUMO C cogepkaHuem cypbMbl B M3T (Shotyk et al., 2007). Copgepxanue
CYypbMbl B cTekne coctaenaer 7 - 10 mr/kr, a 8 M3T - 300 - 400 mr/kr (Shotyk et al., 2006).
MN3T-rpaHynat cogepxut cypemy B konudecteax oT 100 go 300 mr/kr (Sax, 2010a).
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B Boae, po3nutoll B cTeknsHHble BYThINKK, Bbino obHapyKeHo cofepXaHue cypbMbl Ao 12 Hr/n.
(Krachler, 2010).

Cypbma u3 [19T Bo ppyKTOBBLIX COKAX

OpHa u3 Hanbonee BbICOKUX KOHUeHTpauui cypbMbl 6bina obHapykeHa B npeanaraemMbiX Ha pblHKe
HanuTkax M pyKkToBLIX cokax. PpyKTOBble COKM cogepxaT BonbluMe KonuyecTBa pPa3fUYHbIX
OpraHU4ecknx KUCMOT (NMUMOHHOM, ABNOYHON W ackopOWHOBOW), M3BECTHLIX Kak 3KCTPaKLWOHHbIE
cpeabl cypbMbl U Kak cTabunusatopsl coeguHeHuii cypomsl (Ill) (Hansen et al., 2010).

Hansen et al. uccnepgosanu 6Gonee 40 ¢pyKTOBLIX COKOB M3 YNAKOBKW M3 KOMOBWHMPOBAHHOrO
kapToHa, MN3T — u cTeknaHHbIX OYTLINOK HAa CypbMy. 3arpssHeHUst cypbMon Obinu oOHapy)XeHbl BO
MHOMMX (DPYKTOBLIX COKax, Npu 3TOM, OAHaKo, He BbINO ycTaHoBneHo, Obina N oHa 3aHeceHa U3
ynakoBKM WUNN NMpou3BOACTBEHHOrO npouecca. Bbino 3adukcupoBaHO OYeHb BbICOKOE 3arpsisHeHue
CYpPbMOW HanuTka W3 YEepHOW CMOPOAWHLI, He3aBUCUMO OT Toro, 6bim NM OH po3nNuUT B
KOMOWHMPOBaHHbLIN kKapToH wunu MN3T. Cypbma BCcTpevanachk B BUAEe TPEXBaNeHTHOIO coeauHeHus
UNU OpraHu4ecKkoro nATMBaneHTHoro komnnekca. OT TOro, B KakOM BuAe NpejcTaBneHa cypbma,
3aBUCUT U ee TOKCUMYHOCTb. TpexBarneHTHble CoeMHEeHUS CypbMbl cyuTaloTcsl Bornee TOKCUMYHBIMU,
yeMm nNAaTUBanNeHTHble coeguHeHnsa cypemMbl (Hansen et al., 2010).

Wurepnperauns

Monyyaemas go3a cypbMbl U Npu ynoTpebneHun BONbLUKX KOMWYECTB BOALI, codepXallell cypbMmy
(3 nuTpa c coaepxaHuem 2 MKI/n), ovyeHb mMana , W cocTaBnaeT 2 % OT AONYCTUMOrO CYTOYHOro
notpebnenua (1 %: 3*2 mkr/n -> 6 MKr/n -> 2 % oT gonycTuMoro cytovHoro notpebneHuna 360 mkr/n )
(Bundesamt fiir Gesundheit, 2005 (PegepansHoe BegOMCTBO 34paBooxpaHeHus)). MiamepeHHble
MaKCuManbHble 3Ha4YeHusi cypbMbl 2 MKI/N Ha NOPAAOK HWKE npeaena Murpauun, ycTaHOBNEHHOro
EBponeiickum areHTCTBOM no 6e3onacHocTu npoaykTos nutaHua EFSA. faxe ecnu MN3T-6yToinku ¢
MUHepanbHON BOJOW, coAepKalleit YrnekucrnoTy, WMeloT HemHoro Gonee BbICOKWE 3HaYeHWs
MUrpauun cypbMbl, BNUSHUEM HU3Koro pH MoxHo npeHebpeyb.

He cnegyet, ogHako, 3abbiBaTh, YTO TPUOKCHA CYpPbMbl, Hanbonee YacTo UCMONb3YEMbI B KaYeCTBe
KaTanusatopa B npoussogctee [13T, knaccuduuyupyetcas MexayHapoaHBIM areHTCTBOM  NO
nayyeHuio paka IARC Kak noTeHUMansHo KaHLeporeHHOe BELEeCTBO M YTO TakkKe UMeloTCs NpUaHaKn
ropMoHansHON akTMBHOCTK. Mcxoaa u3 atoro, cypbma us M3T MoXeT cnocobCcTBOBaTL CYyMMapHOMY
[ eilCTBUIO KaHLepOreHHbIX UMK FTOPMOHaNbHO aKTUBHbLIX BELLECTB.

CnegyeT uHdopmupoBaThk notpebuteneil o Tom, 4To Xuakoct B MN3T Henb3a XpaHWUTb CIULLIKOM

A0Nnro n xpaHeHne AonyctumMmo, npexjae BCero, TOJNILKO Npu KOMHaTHOM TeMmnepartype, a TakKxe 410 B
M3T Tapy Henbasa HanueaTk ropa4yne HanUTKU. Murpauus cypbMbl BO3pacTaeT ¢ yBerinieHuem
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TemnepaTypsl. Mpu TemnepaTtypax Boilwe 60°C nccnegoBaHua nokasanu o4eBWAHOE Bo3pacTaHue
cogepKaHusi CypbMbl, KOTOPOE MOXET NPeBbiWaTh MeXAYHapoAHbIe NpeAenbHbie 3Ha4YeHNs.
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6. ' opMoHOAKTHBHBIE BelleCTBA

6.1 OcHOBHBIC CBeACHUSH

Ynakoska Ans HaNUTKOB MOXET COAep¥aTb Tak HasbiBaemble «3HAOKPUHHLIE AECTPYKTOPbI» WU
BblAenATb UX B HAXo4ALWNCA B HeW NPOAYKT B pedynbTate MUrpaulMoHHbLIX NpoLeccoB.

OHAOKPUHHbIE JEeCTPYKTOPbLI — 3TO BELUECTBa, KOTOPbIEe BIIMAIOT HA SHAOKPUHHYIO CUCTEMY YenoBeka
(UM KMBOTHBIX) W, TakuM o6pasom, MOryT OKa3blBaTk BPeAHble BO3AeNCTBMUA Ha 340poBbe. Ux
,ﬂeﬁCTBHB NPOABNAETCA, Hanpumep, B TOM, 4YTO OHW OKa3biBalOT BIIMAHME Ha TOpPMOHAallbHYIO
perynauuto, CBA3bLIBAKOTCA C TropMoHallbHbIMW peuenTopamun Wnnn BNWUAKOT Ha CHHTE3,
TPaHCNOPTUPOBKY UM MeTabonnam ropMoHOB.

MOHATUA «rOPMOHAnNbHbIN» W «3HAOKPUHHbIA» WCNONL3YIOTCA Kak CUHOHUMbI. JHAOKPWHHbIE
OECTPYKTOPblI 4acTo Ha3biBAaOT TakKKe «KCeHOoropmMmoHamMmuy, «ropmMoHamun n3 Opr}I(aIOI.ueFI cpelbi»,
«TOPMOHOAKTUBHBIMKU BewecTesamuy unun «EDCs» (coeanHeHns, paspylualolyMe 3HAOKPUHHYIO
cucTemy).

OHAOKPUHHBIE AEeCTPYKTOpbl He ABNAIOTCA e4UHON rpynnoi xumuyeckux Beljects, K HUM oTHocATcS
KaKk npupoAHbie (Hanpumep, (pUTO3CTPOreHbl), Tak U CUHTETUYECKNE XUMWUYECKWE COEAUHEHMWS.
SHAOKPUHHBIE AECTPYKTOPbLI HAaXOAATCA B pa3NUYHbLIX MPOAYKTax W rpynnax BELWecTB, Hanpumep, B
necTtuyuaax, NoNMMEPHBLIX Marepwanax (HanpuMmep, B Buae hTanaTtoB U OrHE3alWTHbLIX CPeAcTB),
MeAUKaMeHTax, ropMOoHanbHbIX NPOTUBO3AYaTOYHbIX CpefCcTBax, NPOMbILLNEHHBIX OTX04aX, CTOYHbIX
Bojax, u 7.4. HekoTopble ropMOHOAKTUBHbIE BELL|eCTBa MOryT NepeMeLlaTbca B OKpyKaloLlen cpeae
Ha bonblune paccTosiHus U 0BHapyXMBalTCA NpaKkTUYEeCcKn BO Bcex 3kocuctemax (npumep: DDT
(auxnopaneHNNTPUXNOPaTaH) B cHery AHTapKTUKK). HekoTopble BewecTea MOryT HakannueBaTbes B
oKpyxXatoLleil cpefe, a TakKe B NULLIEBON Lienn N B UTOre B YeNOoBE4YECKOM OpraHuame.

AKTUBHOCTb TOPMOHOB M3 OKpYXatolled cpedbl, U3BECTHLIX B HacTosllee BpeMsl, Ha HECKOMbKO
NOPSAAKOB HUXe, YeM HaTypanbHbIX FTOPMOHOB, BCTpeYaiolMXcsl B opraHnsme (Hanpumep, 6ucdgeHon
A 1:15000, HouundeHon 1:5000 (BfR, 2011 (dPeaepanbHblil MHCTUTYT OLEHKWU pucka epmaHum)),
HO, TEM He MeHee, N0 MHOTMMM NPUYMHAM BO3MOXKHbLI BO3AEMCTBUS Ha 300POBLE : HaTyparsbHble
rOPMOHbI Y)Xe WMeloTCA B 4YenoBeyeckoMm opraHusme B Buonornvyeckn akTUBHBLIX KOHLEHTpauunsx,
npu4eM W3MeHEeHWA KOHUEHTpauWu 4YacTU4HO YXe B WHTepBane ¢r/n (10-15 r/n) BbI3bIBAIOT
buonornyecknii adbhekT. SHAOKPUHHbIE AECTPYKTOPbLI MonagaioT B OpraHu3m AONOMHUTENbLHO K
UMEIOLLMMCS B OpraHn3me HaTypanbHbIM ropMoHam. JTo 3HAYUT, YTO Aaxe Hebonbluve KonuyecTea
MOryT Bbl3biBaTb Buonoruveckne sddektsl. flopmMoHansHoe AelcTBUe OTAENbHbIX BelecTB, KpoMe
TOro, MOXeT cyMMupoBaTbes. ECM UMeeTcs HECKONbKO BeLLEeCTB B KONUYECTBE, MO OTAENbHOCTU He
Bbi3blBalOLEM ONaceHWn, B CYMMe OHM BMOMHE MOryT NPWBECTM K 3HA4YUTENbHOMY BIWSHWIO Ha
3p0poBbe. HekoTopbie pesynbTaThl UCCNEA0BaHUA NOKa3bIBAIOT, YTO KpUBbIE 403a-BO3AelcTBUE AN
3HAOKPUHHbLIX AECTPYKTOPOB 4aCTUYHO W3MEHSAITCA HepaBHOMEPHO, W YTO OYeHb manble JO3bl
MOrYT Bbi3BaTh appekThl, KOTOpble Npu Gonee BLICOKUX J03aX He BCTPeYaloTca Unu NposBnaoTcs
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B MeHbluem Maclutabe (Myers et al. 2009). [lo cux nop npu onpeaenelnn npegenbHblX 3Ha4YeHUn U3
pe3ynbTaToB 9KCNEPUMEHTOB C BbICOKMMW A03aMKW 4acTo jenanu BbiBoj 0 BO3JeNcTBUM Npu Gonee
HW3KWX Jo3ax (nonaraﬂ, 4YTO MeHbLWAA 4033 Bbl3biIBAET MEHLLLUEE BOS,qeﬁCTBHe). I'Ipu TakoMm nojgxoge
He YYUThLIBAKTCA BO3MOXKHbIE Sd)dJeKTbl ManbixX 403 3HAOKPWUHHBIX AECTPYKTOPOEB, N, TAKNUM oﬁpasom,
BO3MOXHO, HEJOOLUEHUBAETCA ONAacHOCTb ANnd 3 0POBbLA.

MosToMy oueHKM pucka B Mnobom cnyyae AOMKHBI pacnpocTpaHATLCA TakKe Ha MCCnejoBaHus, B
KOTOPbIX aHanu3upyloTcs BO3AENCTBUA TUMUYHBLIX KOHUEHTPAUWA, KOTOPbIM NOABEPXKEH YENOBEK
(uHTepean mansbix gos) (Myers et al., 2009; Myers und vom Saal, 2008).

[HelcTBue 3HAO0KPUHHBLIX 4eCTPYKTOPOB Ha OPraHU3M B 3HAYMTENbHOW CTENeHW 3aBUCUT OT BPEMeHU
Bo3geicTBuA. Ha pasnuyHbIX cTaauax pasBuTUS Bo3AeicTBUE MOXeT MONHOCTbIO pasnuyaTbes Kak
no macwraby, Tak U no Tuny. KceHoropmoH, KOTOpbIM He oOKasblBaeT BAWAHWA Ha B3POCHbIX,
BEpPOATHO, MOXET Bbl3biBaTb Yy 9MOpPWOHOB, 3apoAblllell WKW ManeHbKUX AeTell ApamaTuyHble
noBpexaeHus, Jaxe B MeHbluux gosax. BosgelicTBus B nepuos pasBUTMS 3HAOKPUHHON CUCTEMBI
MOTrYT npuBecTM K HeobpaTuMbiM HapyweHuaMm. Bo B3pocnom Bo3pacTe 4acTb BO3JeWlCTBUN
npoABnaeTca ¢ 3ajepxkoit, npogomkawowenca aecatunetus. (Diamanti-Kandarakis et al., 2009;
IPCS, 2002). 3mbpuoHbl, 3apoablluM, MNageHubl, AeTU, NOAPOCTKM U DepemMeHHble XEeHLUHLI No
OTHOLLIEHWIO K 3HAOKPUHHLIM AecTpyKTopam B niobom cnydyae npegcraensiorT coboil BOCNpuMMYUBLIEe
rpynnsl HaceneHus, U NP OLeHKax pucka AOoMKHbI yYUTbIBaTbCA 0cob0, NpUHUMasa BO BHUMaHUE Kak
BO3MOXHYIO Donee BbICOKYIO MOABEMKEHHOCTH BO3AEWCTBMWIO, TaKk U BO3MOXKHYI0O Gonee BLICOKYIO
BOCNPUMMYUBOCTb.

SHOOKPWUHHBIE  AECTPYKTOpbl  paccMaTpuBaloTCs  Kak  BO3MOXHaA  NpUdUHA  HapylleHui
peEnpPoAYKTUBHOW hYHKUWW ¥ NioAel, BO3HWKHOBEHWA ONpeAeneHHbIX BUAOB paka (Hanpumep, paka
npocraThl, paka fAu4ka, paka rpyau, paka LWUWTOBUAHOW jKenesbl), HEBPOMOrMYeCcKUX HapyLueHui
(HapylleHnin pas3BUTUA), HApPYLUEHWA NOMOBOrC pa3BUTUSA, HapylUeHWA YHKUUA WKUTOBUAHOMR
Xenesbl, a Takke HapyLWweHUH UMMYHHOW CUCTEMBI.

MHorovncneHHble BellecTBa, BOS,quICTB)"IOLL[He Ha 3HAOKPWHHYIO CUCTemMy, MOIyT BCTpeYaTbCA
TawKe B ynakoBKax AnsA nuuwesblx npogyktos. Muncke (2009) npuBoaut 28 BelyecTB, KOTOpble

paspelleHbl B EC ans npMMeHeHNa B YynNakoBKax AnA nuuleBblIX NpoAYKTOB, W 3HAOKPWHHOE

BO3JEeNCTBUE KOTOPbIX U3BECTHO WK NpeanonaraeTcAd. Henpep,HamepeHHo BHeCEeHHLIe BEI.I.|BCTBa6 )

noTeHynanbHo obnajawLne SHAOKPUHHBIM JeCTBUEM, PN STOM elle He YYTEeHbI,

Mpu n3yyeHun BOMpOCa, MMEIOT NU BeELIecTBa W3 YNakoBKW ANSl HANUTKOB ropmoHonogobHoe
JelcTeUe, BMUAIOLWee Ha 340pOBbe, B HacToAllee Bpema , npexae Bcero, akTUBHO obcyxaaioTtea
ABEe TeMbl, HA KOTOpbIX Mbl NoApPoOHO oCcTaHOBUMCA B cCnejylolmx pasjenax: ropmoHonogobHoe
AeicTBue MUHepanbHOW BOALI M PONb YNakoBKW, a Tawke aeiicteue bucdeHona A - BellecTBa,
KOTOpOE HaxoAaWUTCs B LEHTPEe BHUMaHUS, NpeXxae BCEro, B CBA3M C COCKAMU-NYCThILLKaMM,

¢ HenpeaHamepeHHO BHeceHHbIe BemecTra (NIAS): 2arpsHeHHA OCHOBHOIO MATePHATA HIH IPOTYKTH PEaKIHH U PAz/IosKeHH

MOHOMEPOR HITH nofasok
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JeBaTernbHbIMW KonbUaMWy And rpyaHbIix aetell, HO BCTpe4vaeTca TakKKe B Jlake And BHYTPEeHHEro
MOKPBLITHUA 6aHok ANnA HanMTKOB.

6.2 3arpsi3HeHHsl MUHEPAJAbLHOH BOAbI, HMEKIIHE
ropMoOHONOA00HOE NelicTBHE

Ona nyywen HarnagHoOCTU Hwke Mbl obcy:kaaem cHavana oblve BaHbie CBEEHWs, NMOCTaHOBKY
BONPOCOB U TpeGoBaHWA, KOTOpbie BLITEKAIOT U3 aKTyanbHbIX UCCNeA0BaHuil Ha ropMoHonogoGHoe
JelcTBMe MuHepanbHoii Bogbl. Beuay ocoGoit Ba)HOCTW TeMbl U aKTWBHOrO obcyxaeHus
pesynbTaToB UCCNeAoBaHWW, Mbl  AOMNONHWTENbHO cocTaBunu nojpobHoe onucaHue W
WHTepnpeTauuio OTAEMNbHLIX MccneaoBaHuil B MpunoxeHuu.

ot NPUPoAHLIX BellecTs, BXOAALLMX B COCTaB MMHepaﬂbHOF‘I BOAbI, HENB3A OXUAaTk 3CTPOreHHOoro
Aeicteus. MNoaTtoMy MUHepanbHasa Boda Kak 00bekT uccnejoBaHMa UMEET MO CPaBHEHUIO C ApYruMin
HanuUTKaMy To NPEeUMyLecTBO, YTO OBHapyXeHue 3CTPOreHHOro AenCTBUA MOXET pacueHMBaTbCs
KaK ACHOe yKasaHwe Ha Hanudine 3arp$|3|-|e|-|m7L

Ecnu Hekas cy6eTaHyma (Hanpumep, MUHepansHas BoAa) A0SHKHA UCCNeA0BaThLCA Ha coaepkaHue B
Hell SHAOKPUHHBLIX AECTPYKTOPOB, ABE Cepun WccnegoBaHuit AOMKHbI ObiTb NPUHLUNUANLHO
pasnuYHbIMU: MEeTOAbl OLEHKM BO3AEMCTBUSA C WCNOMb3OBaHWEM OGUOMOrMYEcKNX TecT-CUCTEM
(KNeTOYHbIX KyNbTyp) W WHCTPYMeHTanbHbie MEeTOAbl aHanusa Ans  WAeHTUUKauun  unm
KONUYECTBEHHON OLEHKN OnpeAerieHHbIX BelyecTs, obnagaowmux aHAOKPUHHLIM AelicTBuemM. Huke
paccmMmaTtpuealoTCcAa, npexjge BCero, coppeMeHHble nccneagosaHnA, KOTOpble OCHOBaHbl Ha aHanwuie

3CTPOreHONOA06HOT0’ AEeiCTBUS NPU NOMOLM BUONOTMYECKUX TECT-CUCTEM. 3Ta aHanuTUYecKas
oUeHKa BO3JEeNCTBUS paccMaTpuBaeT AencTBue Bceil Npobbl HAa TECT-CUCTeMYy W OTHOCUTCA He
TOMNLKO K OTAENbHLIM BeljecTsam B npobe. AT0 UMeeT TO NPEeNMyLLIECTBO, YTO MOXET BbiTh YUYTEHO
TaKke AENCTBIE BELIECTB, NPUCYTCTBUE KOTOPbLIX HE OXWAAeTcsi B AaHHON npobe Unu oT KOTopbIX 40
CUX NOP He OKUZAETCA HUKAKOTO rOpMOHanbHOro BosgencTens. Mpaeaa, ¢ NOMOLLbIO AaHHbLIX TECTOB
3TH BELWecTBa He MOryT ObITh MAEHTUMULNPOBaHbI, AN 3TOTO 3aTem TpebyloTCA APYrue aHanm3b.

Mo Halmm cBeAeHWsIM, NPWU UCCNefoBaHUAX Ha Nepexos SHACKPWHHbLIX AeCTPYKTOPOB U3 YNakoBKW
ANA HANWTKOB C NOMOLLbIO GMOMOrMYeckux TECT-CUCTEM A0 CMX NMOP aHanuauposBanach TOMbKO BoAa.
B cooTBeTcTBUM C 3TUM Pe3YINbTAaThl penpe3eHTaTuBHbL, NpeXxage BCcero, Ana CTeKnAHHbIX 6yTbI]'IOI{ n
M3T-6yThinok. KonuyecTBo AaHHLIX MO YNakoBKe AN HanWTKOB M3 KOMBWHMpPOBaHHOrO maTepuana
Ha OCHOBE KapTOHa, HAanpoTWB, O4eHb Marno, a Mo MUIpaLuK SHAOKPWHHLIX AeCTPYKTOpoB 13 HaHok
AnA HanWTKoB, No Hawwm cBeAdeHuAMm, A0 CUX NMop elle He obino OnyﬁnHKOBaHO HUKaKNX
uccnegoBaHuii ¢ Ucnonb3oBaHuemM BUONOrnYyecKux TeCT-CUCTEM.

B HekoTopbix uccnegopaHusx (Béhmiler et al., 2006; Pinto und Reali, 2009; Wagner und Oehlmann,
2009; Wagner und Oehlmann, 2010) Ha npo6ax, nony4YeHHbIX K3 PasnUYHLIX cTpaH, bbino

ITo HauTMM cReIEHHAM, B KOHTEKCTE YNAKOBKH JUI HATTHTKOR 710 CHX 110D NPOBOHIMCE HCCIIEN0BAHNA HCKIIOUHTENLHO 3CTPOTEHHOTO
Aetictera . Mcenenosanua na apyroe ropMononoaobHoe AeHcTBHe (HanpHMep, AeHcTBHE, ToNoOHOe aHAPOTEHAM HIIM FOPMOHAM
MUTORHHOH ee bl ) B 9ToM CBAZH HaM HeHapecTHBL Tepmun «Estrogen» cooTetcTRyeT Tepmuny «Ostrogen», ynoTpebisemMonmy B
JIHTEPATYPHOM 3bIKe.
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NoATBEpPXKAEHO 3cTporeHonogobHoe AelicTBUe MUHepanbHOW BoAbl. 3JcTporeHonogobHoe
,qeﬁc:TBue B 3TUX WCCnejoBaHWAX KONMW4YeCTBEHHO OUEHWBaeTcA no-pasHoMy W HaxogwuTcd, B
3aBUCMMOCTH OT MeTofa WCCRefoBaHWA, B MHTepBane OT NUKorpamma A0 HaHorpaMma Ha fAuTp
EEQ (skBMBaneHTHOE KOMW4ECTBO €CTECTBEHHOro ropmoHa 17B-actpaguona). B npuHuune ot
MUHEpanbHO  BOAbl HE  AOMKHO  WUCXOAWTL  HWKAKOro  ropmoHonogobHoro  geiicTsus.
YcTaHoBneHHoe FOpMOHOI‘IO,qOﬁHOB ,qeﬁCTBHe BOAbl MOXEeT BbITh OSYCJ'IOB]'IBHO 3arpda3HeHnem
POAOHMKOBLIX BOA, 3arpA3HeHUemM B npouecce nNpou3soacrtea WU po3nuea Mnn Mmurpauvuamiu eellects
N3 YyNakoBKWU. K BO3MOXKHBLIM MCTOYHUKAM 3arpa3HeHnd W 3arpAas3HAwnMM BeuwjecrtBaM OTHOCAT,
Hanpumep, MN3T u coaepxalwmecs B Hem AobaBKM U HenpeaHamepeHHO BHECEHHble BellecTBa
(sarpsisHeHns, NPOAYKTbl pasnoXeHnsa W T.4.), YKYNOPOYHble KONnavykn W YNAoTHUTENbHble
martepuanbl An8 HUX, MaTepuanb! Tpyd, CUCTEMbl HACOCOB, eMKOCTH ANS XpaHeHNs, YucTalme W
Ae3nHduuupyowmue cpeacTea, NecTuUnabl, rYyMUHOBbIE BelyecTsa, dhTanatsl, U T.4.

Bcneacreue Gonbluoro pasnuunMs  MeTOAWK, TpOBeAEeHHble [0 CWUX MMop WccregoBaHus
3CTPOreHHOro AeMCcTBUA BOABLI MOXHO CONOCTABUTL APYr C APYroM fULb O4EHb YCNOBHO (CpaBHUTE
Bopp et al, 2010). Wcnonb3oBaHHble TecT-CUCTeMbl oOTOOpaXaloT pasnuyHble acnekTbl
3CTPOreHHOro AerCTBUA (TECT Ha aHTMACTPOreHHOe AEeNCTBME Ha KynbTypax APOXOKEBBIX KNETOK:
TecT Ha bnokupoBaHue pelenTopoB; aHanus E-Screen: TecT Ans oueHkU nponudepaunn KneTok).
Bblbop MeToga akcTpakuun okasbiBaeT Oonblioe BNUAHME Ha pesynbTaT, K TOMY e A0 cux nop
elje HeT cTaHAapTHON meToaukn. lMpegensl oOHapyXeHWA B MCCNefOoBaHWAX pas3nMyaioTcs Ha
HECKONbLKO MOpSAKOB. PeaynbTaTel NpeAcTaBneHbl B pasnuyHbiX eauHuuax (IKBMBanNeHTHoe
KONWYEeCcTBO ecTecTBeHHoro ropmoHa 17p-actpaguona (EEQ), oTHocutenbHuin adhcpekT
nponugepaunn (RPE)) U 0YeHb NO-pazHOMY WHTEPNPeTUPYIOTCH, Hanpumep, B OTHOLUEHWUW
BOMpPOCa, C KAKOro MOMeHTa MOXHO roBOPMTb 0D 3CTPOreHHOM AeNncTBUM.

Ha ocHoBaHUM pe3ynbTaTOB WCCReAOBAHW coveTaHne HecKONMbKUX NyTeldl BHeceHus
npeactaenseTcsd o4eBMAHbLIM. 3Ha4yeHWe BHECEHMSI Yepe3 YMNakoBKY OLEHWBaeTcs B
uccneaoBaHusax oYeHb No-pasHomy. Tak Kak aCTporeHHoe AelcTBre Takke Oblo yCTaHOBMEHO yxe
¥ MUHeparnbHbIX Boa, HabpaHHLIX HeNnocpeacTBEHHO B ucTovHuke (Béhmler et al., 2006), ynakoBka
HaBepHsKa SIBNAETCA He eJMHCTBEHHbIM NyTeM BHeceHus. Ecnu mcxoautb K3 npeacTaBneHui
MUrpaLUWOHHON Teopuun, 3To Takke 6bino Bbl manoeepoaTtHo (Franz u Welle, 2009). MNony4veHHble
0O CerofHslWHero AHA pesynbTaTthl AenatT OYEeBMAHLIM TO, YTO pasfnnyne Mexgy BOAOW pasHbiX
npoussoauTenen 6onblle, YeM MeXAY BOAON B pasnUYHbIX yNakoBkax, OAHaKo, ynakoBka BMonHe
MOXeT BHOCWUTb CBOW BKNMaj B 3CTPOreHHoe BoO3jelcTBue. ICTporeHHas akTUBHOCTL Obina
obHapykeHa B BoAe M3 BCeX WccnefoBaHHbIX BUAOB ynakoBku (M3T-6yTbINKW, CTEKNAHHble

BYTLUTKM, YNaKkoBKa ANSi HANUTKOB W3 KOMOGWHWUPOBAHHOTO Marepuana Ha OCHOBE KapToHa®).
B OTHOLIEHMN BO3MOXHOrO BHECEHWS W3 YNaKoBKWM paccMmaTpuBaeTcs, Mpexae BCero, Murpauus
BeljecTB u3 nnactmacc (M3T—marepuan Ans GyTLINOK UMK pasnuyHbie NONMMepHLIe MaTepuansi,
BXOASLIME B COCTaB YKYNOPOYHLIX KONMAaYyKoB M YNNOTHUTENbLHLIX MaTepuanos Ans HUX), Murpalus
M3 CTekna B 3Ha4eHUsAX, 0 KOTOPLIX CTOMMNO Obl TOBOPUTL, HEW3BECTHa.

. Taxske gacTHIHO OBLIO YCTAHOBIICHO ZCTPOTCHHOS JIeHCTBHE BOJIBI B YHaKOBKES H3 KOMﬁHHHpOBaHHOm MaTepHalla Ha OCHOBS KapToHa.
OnHako 3TH PEIVIALTATEL HEe JarOT NPEJCTABICHHA O TOM, HIPAeT JIH TIPH 3TOM POJIk YIAKOBKA, TAK KaK BOIBL 3TOTO MPOHIBOTHTEIA B
APYIHX YIAKOBKAX B PACIOPAKEHHH He HMelIOCh. Bonee, Toro, ObUI0 HCCIEIOBAHO CIIHIIKOM MAI0 BOJ W2 YIAKOBEH H3
[(OMGHHHPUBaHHOI'O MATepHa/la Ha OCHOBE KapTOHA, TO0EI MOWHO OBIIO ¢eaTh 00MHe BRIBOEL.
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Ona nydwero noHumaHua Heobxoauma waeHTUdMKAUUS NOTeHUMarnbHbIX KCEeHOropMoHoB. [Mpu
NPeXHUX UccneaoBaHUsAX U3BECTHLIE KCEHOTOPMOHLI B BOMNbLINX KOHUEHTpaUusaX HangeHsl He bbinu.
Mpaeaa, 6binn obHapyKeHbl 3arpasHeHnsa Ha YpPoBHE MKr/N BellecTBaMW, KOTOPLIe ¢ BLICOKO Aonei
BEPOATHOCTN MPOMCXOAAT W3 YNaKOBKW, W B OTHOLIEHUMW BO3MGKHOTO SHAOKPUHHOTO AeilCTBUSA
KOTOpbIX B HacTosillee Bpems ellje He umeeTcs pJanHelx (Bopp et al, 2010; BfR, 2011
(PeaepanbHblit UHCTUTYT OLUEHKKN pucka MepmaHun)).

B BbiiCHEHMW BOMpoca O NyTU nNepeAavyM MOMOraeT CTYMNEeH4YaTbll KOHTPOMNb, NpU KOTOPOM
uccneayetcs Boja HeNOCPeACTBEHHO U3 UCTOYHUKA, nocne npouecca o6paboTkn HenocpecTBEHHO
Ha NpeaAnpuUATUX, 3aHUMaIOLLeMCA PO3NWBOM, a Takke ByTunupoBaHHaa BOAa W3 TOProBoi ceTwu.
HononHutenbHo pAomkHa wuccnegoeatbes OyTunMpoBaHHas Boga MOCNEe pasfUYHbIX  CPOKOB
xpaHeHus. MNpu 9TOM A0MKHLI ObITH NpPOBEAEHbl WCCMeAOBaHWs C pasfuMyYyHbIMKU BMOMOrMYecKuMu
TecT-cUCTEMaMu W MaTepuanamu pasnu4yHoro XuMmuyeckoro coctaea. buonornyeckue tect-cucTemsl
JOMKHbI oToOpaxaTb pasnUyHble acnekTel Uenu 3cTporeHHoro Bosgeicteua (BfR, 2011
(bepepanbHblilt UHCTUTYT OUEHKM pucka [epmaHum)). 3TO Takke SABMNSETCS LenecoobpasHbIM,
yuuTbiBasi OonbluMe pasnuuus Mexay pesynbTataMu NpPeXHWX WCCNefOoBaHuii Ha ApOMOKeBbIX
KneTkax no cpaBHeHWio pesynbTaTamn aHanu3a E-Screen. lNMpu uccnepoBaHuax AOMKHO Takke
onpeAenATbCA BNUAHWE PA3NUUHbIX MaTepwanoB YKYNopku. Y4uTbiBas BospacTaiolljee 3HavyeHue
NOBTOPHOro wWcnonb3oBaHusa MM3T, AOMKHO WCCMEeAOBaThLCA TakKe BO3MOXKHOE BMUSAHWE [JONN
peuuknata B N3T- maTepuane Ha aCTPOreHHoe AeNCTBUE.

,D,aHHbIe, MMerLmMeca B pacnopaXxeHun A0 cux nop, ele HejocTtaTOYHbl AnA obocHoBaHHON W
JOCTOBEPHOil OLEHKM BO3MOXHOrO pucka Ana 340poBbs noTpebutenei. [na 9oToro BaxHa
naeHTUdUKauus sellects, bnarogapa KoTopoit MoxeT BbiTe 06bACHEeHO HabniogaemMoe aCTporeHHoe
aeiicteue Boabl. Kpome Toro, ato no3gonuno 6kl TOMHO YCTAHOBUTL, MOXET Nu Habniogaemoe in vitro
acTporeHHoe AeicTBUe ObITb NOATBEPKAEHO TakKe B TOKCUKOSOrMYECKUX MccneaoBaHnax in vivo.

loBOpPA 0 BaXKHOCTMW 415 340POBbS 9HAOKPUHHBIX JeCTPYKTOPOB U3 YNAKOBKU ANA HANUTKOB, criegyeT
NOAYEPKHYTb, YTO OHU AOSMKHLI paccMaTpuBaTbCs B KOHTeKCTe obulero sarpsisHeHwsa. Mexay Tem,
MHOTOMUCIIEHHbIE  KCEHOTOPMOHLI  MOBCEMECTHO  pacnpocTpaHeHbl B OKpyXkaiowen cpeje
W npeacTaBnaioT cobOW  OCHOBHOE 3arpsisHeHue, KOTOpPOro Mbl MOXeMm wusbexarb Jfnb
B OrpaHu4eHHbIX npegenax. Mel norrolwjaeM BellecTBa, obnajaiolye SHAOKPUHHLIM AeiCTBUEM,
C NuLel (Kak HaTyparnbHble UM CUHTETUHECKUE KOMMOHEHTHI MMM UMW U3 YNaKoBKK), N3 Hapy)KHOro
BO3Jyxa W BO3gyXxa NoMeljeHUd (Hampumep, depes 3arpsa3HeHHYl AOMalLHIo Mbifb), 4Yepes
npeaMeTsl MepBOil HeobOXOAWMOCTM, TUTMEHUYECKWe cpeAcTBa WNKM  MeaukameHThl. O6uiee
3arpsiaHeHne M B3auMOJEeNCTBMe pasNUYHbIX TOPMOHOAKTMBHLIX BELLECTB ONpEeAensioT CTeneHb
BO3/JeicTBNsA Ha opraHuam. ObLlee 3arpsiaHeHMe U3BECTHLIMW KCEHOTOPMOHAMMW JOIMKHO NOCTOAHHO

uccnegosatbca nNpu BUOMOHUTOPUHTE qenosekag. Mpn 3Tom yA3BMMble TFPYNNbl HaceneHus,
Hanpumep, MnageHubl, AeTH, BepemMeHHble XXeHLMHBI U T.4. A0MKHbI Yy4uTbiBaThesl ocobo.

B kayecTBe npodunakTudeckux Mep Ansd 3alyUTel 340pPOBbA crnedyeT npeaoTBpalyaTh nioboe
M3MuLLHee 3arpsi3HeHne BellecTBaMm, NoTeHUnansHo OKa3biBaloWUMKU 9HAOKPUHHOE AENCTBMe.

2 l'lpu GHOMOHHTDPHRl'e HeloBeKa HCCIETYIOTCA JKHAKOCTH YeIOBEUECKOrO OpranHaMa (K[)OBB. MOYa, CJIHOHA, MATEpPHHCKOS MOJIOKO) H

TEaHH ()KHPOB{!SI TKaHB, BOJIOCKEI H T.Jl.) HA JArpAIHEHHE ONIpele/ICHHBIMH BPC/IHEIMH BEICCTEAMY HIIH NPOIYETAMH HX PAIOMKEHHA.
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6.3 bucdenoa A

HUcnoab3osanue Oucdenona A

Buccenon A cuuTaeTca OfHMM W3 Yalle BCero W3roTaBnuBaemMblx XUMukatoB B Mupe. CornacHo
oueHke BaHaeHbGepra (Vandenberg), cagenanHoi B 2009 r., exerogHo npouspoasatca bGonee
6 munnuapaoB «yHTOB» («dyHT» cooTeeTcTByeT 0,45 Kr). BucdeHon A Hanbonee M3BeCTEH Kak
MOHOMEpP Ans npousBofcTBa nonukapboHata. Takke OH WCMoNb3yeTca B KavyecTBe AgobaBKku K
usgenuam us NBX. Metannuueckwe 6aHkn, HanpuMep, 6aHkKM ANA HANUTKOB W NPOAYKTOB NUTaHWUA,
3alMLaloTea OT PKaBYMHBI U KOPPO3MKU C NOMOLIbIO BHYTPEHHUX NOKPLITUIA U3 3NOKCUAHBLIX CMON.
MHorme K3 aTUX CMON W3roTaBNUBAIKOTCHA C Ucnonb3oBaHuem bBucdeHona A (Vandenberg et al.,
2009).

IpeaenbHbie 3HAYEHHS Aas Oucdenona A

Honyctumoe cytoyHoe notpebneHue (TDI) 6ucdenona A, ycTaHoBneHHoe EBponeiickum
areHTcTBOM no OesonacHocTu npoaykTtoe nutaHus (EFSA) u yteepwxaeHHoe B 2010r., cocraBnaeTt
50 mKr/kr Beca Tena (cooTeetcTByeT 3 mr ans yenoseka secom 60 kr) (EFSA, 2010b). AreHTcTBo no
oxpaHe okpyxatoLlen cpeabl CLWA (EPA) Takke ycTaHaBnueaeTt 310 3HavyeHue. Ho umeiotca MHeHua
yyeHblX, 4TO 0OblMHOE COOTHOLLeHWe Bo3jelicTBMe-A03a XxumukaTa Ana bucdenona A He
noaTBepxkaaercs. B peaynbrate aKCnepuMeHTOB HaA >KMBOTHLIMKW HeraTUBHbIE BO3AeWCTBUA Obinu
BbISIBNEHbI Y)Ke NMpU 3HA4YUTENbHO MEHbLUMX KOHLEHTpauusx, YeM KOHLUEHTpauuW, YyCTaHOBINEHHbIe
EPA. 3Ha4yeHusa, Nnpu KOTOpbIX W3BECTHbI BO3JEeWCTBUA Ha 340poBbe, cocTaBnawT oT 0,025 mKr/kr
Beca Tena B AeHb A0 500 mr/kr Beca Tena B AeHb (Halden et al., 2010). OpraHbl 34 paBooxpaHeHus
B KaHane BBenu BpemeHHoe 3HaYeHWe «OMNyCTUMOro CyTOYHOro notpebneHusi» - 25 MKr/kr Beca
Tena (Cao et al.,, 2009). [Ina maTepuanoB Ha OCHOBE NMAcCTMACC, KOHTAKTMPYIOLWWUX C NULLEBLIMU
npoayktamu, Ana Bceih Esponbl 6biNo ycTaHOBMNEeHO yaenbHoe 3HavyeHwe murpauyuu 0,6 Mmr/kr
nuwesoro npoaykta (Richtlinie 2011/8/EU (QupekTusa EC)).
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Hopmarusras 6asa 17s Gncdenona A

JlonyctuMoe cytouHoe notpednenue (TDI).

P 50 MKr HAa K Beca Tela
'yeTaHOBIeHHOE EBponeiickuM areHTCTBOM 110
Besonacnoeti nposykTo nutanus (EFSA)
lonverumoe cytounoe notpednenue (TDI), Kanaga 25 mxr Ha KI' Beca Tela

PELJIAMEHT (EC) Ne 10/2011 KOMHCCHH
01 14 stHRaps 2011 r. B OTHOIMEHHH MATEPHATOR
Y 1eNTbHOE 3HAUCHUE MUIPALIMK 600 MKD/KT M M3JICTHH W3 NIACTHKA, MPEIHA3HAYCHHBIX U1
[KOHTAKTA € OHIIEBHIMH POAYKTaMH

[Kanana: anpens 2008
(Dpannus: wons 2010
lanns: maprt 2010

Banper Oucdenona A (monuxapbonara) B
OV TBUIOUKAX JUIS TPYIAHBIX JeTei

JIMPEKTHBA 2011/8/EU KOMHUCCHH ot EC: ¢ 1 mapra 2011r.: 3anpeT H3rOTOBIEHUS
28 spaps 2011r. no orpaHHYEHHIO NPUMEHEHUA c 1 utonst 2011r.: 2anper obopoTa U BBO3a
Gucdenona A B MIACTMACCOBBIX Oy THITOUKAX s
[PYIIHBIX JIETeH

Mctovnuk: (EFSA, 2010b) (foodnavigator.com, 2011) (Cao et al., 2009) (Richtlinie 2011/8/EU)

Buomonutopunr 6ucdenona A

Mpu obcneaoBaHuax AeTeil Ha BNUAHWe ¢aKTOPOB OKpyXalollein cpeabl, B Xo4e KOTOpbIX
uccregopanacb Moya Kak MoXKHo 6onbluero Yucna aeteit, B Nlepmandun n CLUA B 99 % npoBax moun
6bin o6HapyxeH bucgeHon A. MakcumanbeHble 3Ha4eHus coctasnanu go 15,9 mer/n (Wolfle, 2002).
Vandenberg et al. (2010) npoaHanusuposanu 6onee 80 pesynsTaToB BUOMOHUTOPUHIA HA Hanu4ue
6ucdpeHona A 1 caenanun U3 aToro 3akfioveHne O LWNPOKO pacnpocTpaHeHHOM BO3JeWCTBUM Ha BCe
HaceneHue.

U3mepenue konnuecTsa 6ucdenona A B 6aHKax 4151 HAHTKOB

Braunrath uccnegoean bucdeHon A B nuuieBbIX Npoaykrax u3 6aHok m B BaHKax ANS HANUTKOB.
3HaveHus 6ucdreHona A HanutkoB B 6aHkax coctasnanu ot 0,1 ao 3,4 mkr/n. Obwee cogepxaHue
6ucceHona A B matepuane 6aHku konebnetrca ot 0,03 mkr Ha GaHky go 0,85 MKr Ha 6aHky
(Braunrath et al.,, 2005). lMpu atom cneayeTr yuyuTbiBaTb, YTO peyb uAeT 0 OaHkax pasHoii
BmecTumocT. Col3 oXpaHbl OKpyXalowei cpelbl U 3awutel npupoabl Nepmannu (BUND) B 2008r.
npoeen BblbopouHble aHanuabl BucdeHona A B BaHkax Ans HanNWTKOB W B HanuTkax u3 6aHok.
3HaueHua BucdeHona A B matepuane 6aHku coctananu 0,3 - 8,3 Mkr Ha BaHky. Cogepxanue
6uccgeHona A B HanuTke B nATKM BaHkax u3 11 6bino HWKe npegena obHapyxeHus. MakcumanbHoe
u3MepeHHoe 3HayeHue OucteHona A B HanuTke u3 OaHkm cocrasuno 3,9 mkr/n (Labor fur
Ruckstandsanalytik Bremen, 2008 u 2010 r. (JlabopaTopua aHanuTUKU CneAoBbIX COAepKaHWUN
BellecTB, . BpemeHn)). Xu- Liang Cao uccneposan 6Ge3ankoronbHbie HanWTKW B 72 6GaHKax Ha
Hanuuue BucdeHona A. OH Gbin obHapyxeH BO Bcex, 3a UCKNYeHnem Tpex, npobax. 3HayeHus
coctasunu ot 0,032 mkr/n go 4,5 mkr/n. 85 % npoBepeHHbIX NPOAYKTOB WMENU YpPOBEHbL
coaepxkaHua buctenona A Hwke 1 mkr/n (Cao et al., 2009). UHTepecHbIM 9BNAETCA yKasaHUe Ha To,
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yTo B AnoHun B nepuog ¢ 1998r. no 2003r. npou3BoAUTENN NOCTENEHHO 3aMEHWNU BHYTPEHHWe
anoKkcuaHble nokpblTUA 6GaHok Ana HanutkoB Ha [M3T-nokpuitua (foodnavigator.com, 2011).
YnpaBneHne nNo KOHTPOMIO KayecTBa MULLEBLIX NPOAYKTOB N NekapcTBeHHbIX cpeacts (CLUA) Takke
pekoMeHayeT WUCNonb3oBaHue unu paspaboTky anbTepHaTMBHBLIX, He coaepxalmx bucdeHona A
BHYTpeHHUX nokpblTuil (FDA, 2010).

N3mepenne konuuectsa 6ucdenona A B [IIT-0yrerikax

Casajuana u Lacorte (2003) npoaHanusupoBanu BeLleCTBa, OKa3blBalOLWME TOPMOHanbLHoOe
BO3jeiicTBMe, B UCNaHCKoOI BOAONPOBOAHOI BoAe W Npeanaraemoii B ToproBoil cetu soge u3 MN3aT-
OYTLINOK, NOMU3TUMEHOBLIX W CTEKNAHHbLIX OyThiNoK. MakcumanbHble W3MepeHHble 3HavyeHus
bucdeHona A B ByThinkax ¢ BoAONW, UMeloLuxca B npogaxe, coctasunu 0,011 mkr/n. YcraHoBneHo
Hebonblioe yBenuyeHuwe kKonudectea OuccheHona A nocne 10 pgHeil xpaHeHus. BHeceHue
bucdeHona A B BoAYy NPOUCXOAWUT MNPeANONOXUTENBHO elje A0 pO3nuBa Yepes BHYTPEHHUue
3MNOKCUAHbIE MNOKPLITUA BOAOMPOBOAHLIX Tpy® uNM UWUCTepH ANA BoAbl. ITO NpeanofnioKeHue
NoAKpennaeTcsd MakCUManbHbIMWU W3MEpeHHbIMW 3HadveHuamu. Boaa, HabpaHHas B OTKPbITbIX
WUCTOMHUKAX, cogepxana MakcumanbHbie 3HadeHnsa go 0,025 mkr/n.

CpaBHeHue €O 3HAYMCHHAMH MHUI'PpALUHH H3 l'lO.J'lHKﬂ]JﬁOHaTHbIX
MOJIOYHbIX ﬁyTbl.J'lO‘-leK AJIHA I'PYAHBIX aerei

Tak Kak eBponeickoe 3aKOHOAATENbLCTBO COOTBETCTBEHHO pearupyeT Ha cojepxaHue 6ucceHona A
B OyTbINoYkax AnNa rpyaHeiX AgeTen u3 nonukapboHaTa, UHTEPECHO TOYHEE PacCMOTPeThb 3HaYeHUs,
naMepeHHole B 3Tux OyTbinoykax. Ehlert aHanuaupoean cogepxaHue 6ucceHona A B Boae U3
MOMOYHbIX DyTbINOYEK ANs TpyAHLIX AeTel 18-TM pasnuyHbiX MapoK MNocrne pasorpeBaHusl B
MUKpPOBOMHOBOW nevn. 3HavyeHus konebanuce mexay 0,1 n 0,7 mkr/n (Ehlert et al., 2008). AHanu3abl
ocTtaTkoB BuctheHona A B matepuane ByTbinodek ANS rpyaHbIX AeTel AaloT 3HavyeHus ot 4,01 mr/kr
ao 141 mr/kr (Wong et al., 2005).

AreHTCTBO NO BONpocam 330poBba U Be3zonacHocTH nuLleBblx NnpoayktoB Asctpun (AGES) nposeno
B 2010 r. BaXKHYIO KaMnaHWIo NO UccneaoBaHuio UMetoLuxca B npogaxe 30 6yTbinovek Ana rpyaHbiX
aeTeit Ha murpauuio 6ucterona A. B 26 ns 30 npob He 6bino obHapyxeHo bucdeHona A Bo BTOpOM
CMbiBEe (N0 CpaBHEHWIO C OAHMM cnonackusaHuem) (Bce 3HauyeHus ObINMM HKe npeaena
onpeaenenus 2 mkr/kr). MepBhili cMbIB Takke uccneaopanca Ha Buccenon A. Mpu atom 6K
nony4eHsbl 3Ha4yeHns mexay 2 mkr/kr u 3,7 mkr/kr (AGES, 2010a; AGES 2010b).

Wntepnperanus

MSMGpEHHbIB 3Ha4vYeHua 6uc¢e|-|ona A B HanuTkax u3 OaHOK ABHO HUWXe pekoMmeHO0BaHHOIO
€BpONenNcKoro 3Ha4eHua Aonyctumoro cytovHoro notpebnenuns (TDI) 0,05 mr/kr Beca Tena (50 mMKr/kr
Beca Tena). Ytobbl nNpesbLICUTL 3TO NpefenbHoe 3HadveHue, YenoBek Becom 60 kunorpamm B
nepec4yeTe A0JBKEH Obin Obl BEINUBaTEL 667 JINTPOB CaMOro 3arpA3HeHHOro HarnnTKka B JeHb.
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B M3T-bytbinkax konuvectso obHapyxeHHoro 6ucdeHona A HacTONbLKO Mano, 4To UM MOXHO
npeHebpeysb. Bce 3HaueHna, ABHO, HWXKe yCTaHOBMNeHHoro Hopmamu EC 3HaueHus murpayuu.

OpHako ocTaeTca OTKPbITLIM BONPOC, B Kakol mepe OucteHon A u3 6aHoK AN HanWTKOB
cnocobcTByeT 0OLleMy 3arpsa3HeHuio XuMuKaTamu opraHvwama noTpebuTteneit unu okpyxaloLen
cpeabl. 3TO CBS3aHO, B NepByl o4vepeldb, C TeMm, 4To OucdeHon A knaccuduumpyetcs Kak
BeLleCTBO, OKasbiBakwllee ropmMmoHanbHOE BOS,E{BFICTBHB. ,El,ax{e ecnn ero SCTPOFEHDHO,qoﬁHOB
pelcTBue sBnaeTca cnabbiM, nNpexae BCero, AOMKHLI ObiTh 3alMLEHbl BOCHPUUMYMBLIE TPYNMbI
HaceneHwa, Hanpumep, aetn. C uioHa 2011r. 8 EBpone BBoguTca 3anpeT Ha ByThiNo4vkn AnAa
rpyaHbIx ,EleTeFI n3 HGHHK&pﬁOHaTE. 3TO0T wWwar 6wn npeanpuHAT, TaKk Kak Ha OCHOBaHMWN HOBbIX
pe3ynbTartoB HCC]'IB,EIOBaHHI}'I CTaBuTCca noa COMHEeHWe, 4YTO npexHee npejeribHoe 3HaydyeHwe
obecneymBaeT 4OCTATOMHYIO 3aLYNTY ANA ManNeHbKux AeTen.
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7. O0cyk1eHHe ¥ peKOMEeH AU

BblcokokayecTBEHHaa ynakoBka AN HanNWTKOB OTNMYAETCs TeM, YTO OHa ONTUMasnbHO 3awuujaeT
HanWToOK OT BHELWHWX BOBABFICTBHFI, 1 obmeH BelleCTBaMKn Mexay ynakoskoﬁ W HanMTKoM ABNAETCAH
He3Ha4YWTenbHbIM, HACKONbLKO 3TO BO3IMOMHO. BEI.I.|BCTBa, noTeHynanbHoO BpeiHbie AnA 300pPOBbA,
KOTOpble MOTYT MUIPUPOBaTL B NULLEBbIE NPOAYKTHI, HEe AOSDKHbLI cofepkKaThCcsl B ynakoBkax AnA
nueBbIX NpoaykToB. Mcnonb3oBaHue no BO3MOXHOCTM WHEPTHLIX M He coaepXaliux BpeAHbIX
BelleCTB BMAOB YNAaKOBKW C XOpoWUMK ﬁapbeprIMH cBoOWCTBaMK NO3BONseT YMEHbLLWNUTL N3NnniiHne
norTeHuunanbHbie BD3,quICTBHH Ha 3J0poBbE B COOTBETCTBUWN C 3aKOoHOAATEeNbHO 3aKpernsieHHbIMKW B
EC npuHuMnamu npopunakTuku.

BosHukaeT Takke BOMPOC, AOCTAaTOMHO JIM  TONbKO cobniogeHns npeaenbHbIX  3Ha4YeHui,
YCTAHOBSIEHHbIX 3AKOHOAATENbHO, C TOMKM 3peHus npodunakTU4eckux Mep oOxpaHbl 340POBbA.
MCCHEAOB&HHH no mMmurpauunm W3 ynakoBOK AnA HalNWTKOB, MpejcTtaBlleHHbie B aTon pa60Te, He
YKa3blBalOT Ha pacnpocrpaHeHHble npeBbilLeHUA npejenbHbiX 3Ha4YeHui OTAEeNbHBLIX
uccnegoBaHHbIX BellecTB. HekoTopble BellecTBa, ANA KOTOPLIX B pe3yrbTaTe LWMPOKO NPOBOANMbIX
MEeXAYHapoAHbLIX UccnefoBaHunii bblna obHapy)xeHa MUrpauns n3 ynakoBku AnNs HaNMTKOB, ABNAOTCA
BelecTBaMK, NOTEHUMaNbLHO OKasbiBaKLWMMKN 3HAOKPUHHOE (Hanpumep, bucdeHon A, coeguHeHus
TpexBaneHTHON CypbMbl), UM KaHUEeporeHHoe AelcTBUe (Hanpumep, COeANHEHNA TpexBaneHTHOI
cypbMbl). Oaxe u npu cobniogeHun npegenbHbiX 3HAYeHWid, AeACTBYIOLMX B HacTosllee Bpems,
crnefyer YYWTbiBaTb, UTO He CYLUECTBYET HWKHEro nopora KaHUepOoreHHoro BO3AENCTBMA.
|-|0Tpeﬁl'|BHHB noTeHynanbHO KaHUeporeHHbiX BeLWeCcTB JOINKHO ObITb KaK MOXXHO MeHbLUMM. 3TO Xe
KacaeTcs BellecCTB, OKa3blBawwunx 3HAOKPWHHOE BOSAE}FICTBHE. 3,!1er MHOrovyMcneHHbie
uccrneaoBaHua JailoT ACHOE YKasaHue, YTO YKe NpW O4vYeHb ManbiX KOHLEHTpauusax moryT
oDHapyXNBaTbCA HeraTUBHbIe BO3AENCTBUA, NPEXAEe BCEro, ANS BOCNPUMMUMBLIX FPYMN HaceneHuns,
HanpumMmep, ,queﬁ Mnaawero eo3pacra. 3TH Sd)dJeKTbl ManblX 403, N0 MHEHWIO MHOMOYWMCNEeHHbLIX
dBTOpPOB, HEAOCTATO4YHO YYUTLIBAKOTCA B COBpEMBHHOIﬁ npakTuke TOKCHKOMOTN4ecKkomn OUEHKN. Tarkke
JO CMX Nop MOINC oT4acTM HefdooueHuBaTbca obllee 3arpsisHeHWe BOCMPUWMYMBLIX rpynn
HacefneHns BelecTBamK, BO3JEHCTBYIOLUMMM HA IHAOKPWUHHYIO cucTemy. 3akoHOAaTenbCTBO B
OHPEABHEHHOI}'I Mepe yXe pearnpyert Ha CcurHanbl 0 TOM, YTO npeaelnbHbie 3Ha4YeHnd, ,quICTB)"IOLL[He
Ha CeI'O,EI,HFlLIJHHFI A€Hb, BO3MOXHO, HE MOTIyT obecneunts AOCTaTo4YHy0 3alunTy BOCNPUMMHYUBBLIX
rpynn Hacenenus. lNMpumepom aToro asngaetrca 3anper B EC ¢ mapra 2011r. 6ucdeHona A,
OKa3blBaIOLWEro ropMoHanbHoe BO3fencTBUe, AN U3rOTOBNEeHWs OyTbiNoveK Ans rpyaHbiX AeTed.
MpepensHoe 3Ha4YeHWe, AeNCTBOBaBLUEE A0 CUX Mop, ObLINO yBENMYEeHO ANS 3TOW rpynnbl M3genui
Ha OCHOBaHUW NpUHUMNAa NPOogUaKTUKN.

3arpAsHeHne BellecTBamMu W3  YNaKOBKWM AN  HANWTKOB, OKasbiBalOWWMKW BO3JEWCTBUE Ha
QHAOKPWHHYIO CUCTeMY, WUNn CcNoCcoBHLIMW BbI3BATH paKoBbie 3abonepaHua, B niobom cnyvae
cneayert npeaorspallatbe NN ymeHbllaTb, HACKONBKO 3TO BO3MOXKHO. 370 MoXeT BblTb AOCTUTHYTO
Mnu nyTem 3amMeHbl BEWecTB, MNOTeHUWanbHO BpeaHbIX Ana 340poBbA, Ha ©OesonacHble,
NpoBepeHHLIE alnbTepHaTUBHbLIE BellecTBa, WNKW nNyrtem MakCMMarbHO BO3MOXHOIO0 CHWXEeHWA
coaepaHusa BpedHbiX BELWeCTB WNWM MUrpauun BpeaHblX BelwlecTB. Cnegyer yyduTbiBaTb, 4YTO
ncnonb3oBaHue 3ameHuTenein ana noTeHUWanbHO BpeAHbLIX ANA 340pOBbA BELECTB, 693YCJ'IOBHO,
npeanonaraetT OCHOBaTelbHYO, BCECTOPOHHIOK W YYUTbIBAKOLWYIO AUHEMWUKY OUEeHKY pucKa
anbTepHaTUBHLIX BellecTB. BCeCTOpOHHAS U yunTbIBaOWas AMHaMUKY OLEHKa pucka 4omKHa
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oxBaTbiBaTb TaKwKe [JONroBpeMeHHble BO3JENCTBUS W XpOHUYecKoe [JelcTBue, W ee crnejyet
aKTyanusnpoeaTtb, ecnu B pacnopsXXeHu UMeloTCA HOBble BaXKHble CBeJdeHNA.

Bo MHorMx coBpeMeHHbIX WuccnegoBaHuax 6biNnM  noAaTBepKAeHbl in  vitro BosgencTemA
MWHepanbHON BOAbl HA 3HAOKPUHHYIO CUCTEMY. XOTS 3TW BO3AENCTBUA He cnejyeT, HECOMHEHHO,
0O BLACHATL UCKIMIOYUTENLHO Murpau,ueﬁ BellecTB 13 YNakoBKW, MMeKTCA, OAHaKo, ABHbie YKa3aHWA
Ha TO, 4YTO OHa BHOCHUT CcBOW BKInNag B 3HAOKPWHHOE BO3,qeﬁCTBHe. MnacTtmaccoBas YNnaKoBKa
cofiepKUT BonbLUOE KONUYMECTBO pasnuyHbiXx 4o6aBOK M HeNpegHaMepeHHO BHECEHHbIe BelecTBa
(NIAS), no 3HAOKPUHHOMY BO3JEWCTBUIO KOTOPbLIX BO MHOMMX Cnyvaax elle He UMeeTca AaHHbIX.
OTHOCHI.HH}(CH K OTAeNnbHBIM BelecTBaM pernamMmeHToB HeAoCcTartoyHO And OUueHKW pPUCKa
SHA OKPWUHHOIO BOS,El,BﬁCTBHﬂ. Cne,qyeT wupe npumMeHdaTb U COBEPLUEHCTBOBATL Buonoruyeckue
TECT-CUCTEMbl AN YNakoBKA NULIEBLIX NPOAYKTOB, KOTOPbIE YYWTLIBAIOT 3HAOKPUHHOE
BO3/EWCTBME KaK CYMMAapHbIil NoKkasaTenb. OTW pe3ynbTaThl AOIMKHLI Takke Oonblue YyUUTbIBATLCSH
B OL|EHKe puckKa.

OﬁLL[aFl OLUEeHKa pUCKa aAnd 3aopoBbA BCneAacTBue MUrpauni BellecTB, ,qoﬁaanﬂennblx B NNACTUKK,
HEeBO3MOXHa u3-3a BonbLUOro KonuyecTsa ,q06a30|< N HenpegHamepeHHO BHECEeHHbIX BellecTB
(NIAS), cogepwawmxca B nnacTukax. XoTa BCe WHIPeAWeHThl AOMKHbl ObiTh paspelleHbl K
NPUMEHEHWUIO B YNaKoBKe ANA MNULWEBLIX NPOAYKTOB Kak OTAeflbHble BeljecTBa, Npu 3TOM He
YYWUTLIBAETCA, KaK OHMW ,qBF'ICTByIOT OJHOBpEeMEHHO B Buae CMeCn npu BO3MOMXHOMN MUurpaummn.
TouHbIA cocTae nnacTtukos, KakKk npaeBwuiio, WM3roTOBUTENAMW HeE pacKpbiBaeTCH. ,D,Hﬂ 3alinTbl
notpebuteneid HyxHa Oonee Bbicokas CTeneHb MNPO3PavYHOCTM peuenTyp nnacrMacc.
Mpon3BoauTeny HanNWTKOB HeCYT OTBETCTBEHHOCTb 3a 6e30nacHOCTb CBOMX MPOAYKTOB AN
310poBbsi, 3a cobniojeHne W KOHTPOMb NPaBOBLIX HOPM, Perynupyiolmx npou3BoACTBO
npoaoBONbLCTBEHHLIX TOBApOB.

KpOMG acCnekKkToB, BaXHbIX 4514 340P0BbA, Bbl60p YNaKOBKWU OKa3blBAET TaKKe peluaiollee BIIMAHNE
Ha KavecTBO npoaykTa. bapbepHble CBOWCTBA YNakoBKW ABNAIOTCHA, HANpUMep, pelsaloLwmmn Ans
cpoka roJHOCTU NpPOAYKTA, Takne LUEeHHble WHIpeAWeHTbl, Kak BWTaMUHbl WU AaHTUOKCWAAHTbI
BbicTpee paspywaloTca npu nnoxux dapbepHbiX cBOMCTBaX. AueTanbaerni, KoTopblil MUrpupyer
n3 |-|3T-6)fTbIJ1CH( B HaNWTOK, npejcraBideTr npoﬁnemy ana KadectBa HanWTka W3-33a CBOWX
apoMaTUYHbIX CBOFICTB, npexage BCero, Nnpn po3nuee HanWTKOB C HeEBbIPpaXeHHbIM cOoBCTBEHHBIM
BKYCOM (Hanpumep, MuUHepanbHON BoAbl). BKyc aueTanbjernga ouwlyljaeTca npu oYeHb Manbix
KoHUeHTpauuax. [pu 3TtoM, ¢ nomolwblo onTuMusauum npounssoactea [MOT-6yThiNOK K
ncnonb3oBaHKUA 6]10I{aT0pOB aueTanbjgernga MOXHO YMEHbLWWTb KONMWYEeCTBO aueTtanbjernia,
MUrpUpytoLllero B HalNWutok, 4o 3Ha'-leHHﬁ, KOTOpbLIe CYLleCTBEEHHO HWXKe nopora BOCNPUATUA.
OaHako 3TW  BO3MOXHOCTW HeAOCTAaTOMHO WCnonb3yioTca Ans  MHorux [M3T-O6yThinok -
npeanonoXUTeNbHO, NO NPUYUHE BOSHMKHOBEHWS AONONHUTENbHLIX 3aTparT.

YeM MeHee WHEePTHLIM ABNSETCA CaMblil BHYTPEHHWUIA CNoi ynakoBkn, Tem Gonee BO3MOXHbI TaKkKe
BKYCOBble W3MEHEHUst HanuTka. OUPMbI-NPOU3BOAUTENM HANWTKOB, KOTOPblE MPETEHAYIOT Ha
Npu3HaHWe BbICOKOTO KayecTBa CBOWMX MPOAYKTOB, AOMMKHbI NpeanaraTb WX MO BO3MOXHOCTM B
MHEPTHbIX W He cojepXallux BpeiHblX BellecTB YnakoBkax C Xopowumu OGapbepHbiMu
cBoiictBamu. [pu  BbLICOKMX TpeboBaHMAX K KavyecTBy MNPOAYKTA YWUCTO IKOHOMWYecKue
coobpaxeHns He MOTyT SABNATLCS pPeLlaiowMKU NPy BLIOope yNakoBKU.
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lNnacTmacchkl UMEIOT HEe Takue BbiCOKue 6apbepr|e CBOﬁCTBa, KaK CTekno, a Takke ABNAKTCA MeHee
WHEPTHLIMW. XoTs ynakoBka AnA HanuTKOB M3 KapToHa C almMoMWHWEBBLIM MOKPLITUEM U BaHKn ana
HanUMTKOB UMeloT OYeHb XopoLune ﬁapbeprle CBOFICTBa, BCe e HenocpeaCTBEHHO I(OHTal(THp)"IOIJ.[Hﬁ
C HanuTKOM Crloli YNakoBKU ABMSETCA MOSUMMEPHLIM MaTepuanoMm W MeHee WHEPTeH, YeM CTEKNo.
B pesynbTaTe COBEpLIEHCTBOBAHUA TEXHOMOTWM MPOU3BOACTBA YAANOCH 3HAYUTENLHO YAYYLINTh
GapbepHble cBolicTBa, npexae Bcero, MOT-GyTbinok. CTekno SBNAETCH WHEPTHbIM U
HeNnpoHuuaemMbiM yNakoBOYHbLIM MartepuarnomM 1 ¢ TONKK 3peHnd 340p0OBbA U Ka4yecTBa NpoayKuyun 310
npeanoyTnuTenbHaa YynakoBKa AnNAa HanNWTKOB. O,EI,HaI(O, crneagyer y4duTbiBaTbk TakKKe Ka4ecTBoO
YKYNMOPOYHbIX KOJNMNa4yKoB A5NA CTeKNAHHbIX 6)"Tbl]10|{ 1 YNIOTHUTENBHBLIX MaTepuarioB Ana HUX. B aton
obnactu BO3MOXHa ,D,aJ'IbHEI;"iLIJaﬂ onTUMMU3auna. B npuHyune, aAna BceX BWAOB YNakoOBKW AnNA
HaMNUTKOB YKYNOPOUHbIE KOMMNa4kn U3 MaTepuanos pasfinyHoro coctaBa AOMKHbLI BKNIOYATLCA BO BCe
TOKCUKOMOrYEeCKUe UCCrea0BaHNs.

Onsa kauecTsa npoaykta u 6@30MacCHOCTM YNakoBKM ANA HANUTKOB pelulaloluM sBnsercs Buibop
yNakoBOYHOro Martepuana. YuuTbiBas MpeuMyllecTBa, KOTOpble WUMeeT B 3TOM OTHOLIEHWM
CTEKNAHHaA Tapa, Mbl KPUTUYECKM OTHOCUMCSH K YCTOMYUBOMY COKpallieHNIo CTEKMAHHbIX BYThINoK Ha
aBCTPUIICKOM pblHKe HanuTKoB. [pyrue BUALI YNaKOBKW MMEIOT NpeumyLiecTBa nepej CTEKNoM,
Hanpumep, MO Becy W MPOYHOCTU. B OTHOLWEHWM B3aUMOAENCTBUI MEXYy YNakoBKOM W ee
COIEPXMMbBIM MO OTAENbHLIM HANpaBNeHWAM y STUX BUAOB YNAKOBKM Takke yaanock A0CTMYb
YNyYLUEHWiA, HO BCe e MO 3TOMY nokasaTerio CTEKOo ABMSeTCs ABHO Gonee npeanoyYTUTeNbHbLIM,

lNpy BaXHOCTU ANA 300pPOBbS YNAKOBKW ANA HANWTKOB, paccMaTpuBaeMol B AaHHOW paﬁoTe,
pewalowmum asnaeTca, npexae Bcero, Bbl60p ynakoBovHOro martepuana. an CpaBHEHUWN YNaKoBKK
B OTHOLLEHWW ee 3KONMOrM4yHocTn BhIGOp yNnakoBO4YHOro Mmartepuana Takxe mMmeet fonbluce BAUAHKE.
Kpome TOro, pelwawwmum ABNAETCA acnekr, MNpou3BoAWTCA JW YyNakKoBKa OJAHOpPa3oBOro Wiu
MHOIopasoBoro ucnonb3osaHus. MNpu atom MHOTOOSODOTH&FI Tapa WUMeeT NyYllnii 2KoNorn4yeckuit
l'lpO(bl/l!'lb, 4YyeM aHanorn4yHaa ogHopasoBasd ynakoBka.

B akTyansHo# AWCKyCcCuU, NOCBSLIEHHO ynakoBKe ANA HAaNUTKOB B ABCTpUK, Npi pa3paboTke nnaHa
JelCTBUA B MOMUTHKE U B 9KOHOMMWKE, HapsAy C 9KONOMMYECKUMU U XO3AWCTBEHHLIMU acnekTamu
JOJDKHBI Y4UTHIBATLCA M B3BELUEHHO paccMaTpuBaThCsl elle W acnekTsl 6ezonacHoOCTW M KavecTBa
NPOAYKTOB NUTaHNA.

PexomeHaauuu aus npomBozmTe.neii YHNakOBKH H HANNHTKOB

* [lpegnoytutensHoe WCNONbL3OBAHWE MO BO3MOXHOCTU WHEPTHLIX W HE coAepKalux
BpelHbIX BellecTB MaTepwalnoB ynakoBKM B UenAxX CHWKeHWA A0 MWHWMyMa murpauuiu
BelleCTB M3 YynNakKoBKW B cojdepKumoe W npejoTBpalleHua W3nulHero 3arpfasHeHuA
opraHuama notpebuteneii BpeaHbIMUW BelleCTBaMmn — JAaxe B Manbix KonuyecTBax. B aTtom
OTHOLLUEHWM  CTEKNAHHble OYTBINKM € ONTUMaNbHLIM  YKYNOPOYHBLIM  KONMMa4ykom
npeactaenaeT coboit Hanbonee BLICOKOKAa4eCTBEHHYIO YNaKoBKY ANA Hanutkos. MNoatomy
NPou3BOANTENAM HaNUTKOB cneAoBano 6bl BHOBb YBENNYUTL UX UCTONb3OBAHNE.
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Kpome 3TOro, C TOYKW 3peHuA 3IKOJIToOrMn AOJKHbI npeanararbCA CTeKNAHHbIe 6YTbIJ'IKH
MHOropasoBoro ucnonb3osaHnA.

* CriegyeT MNpUHUUNWANbLHO MNpeAoTBpallaTk WCNONb30BaHWE BeLIecTB, MOTeHUWanbHo
BpeAHbLIX ANA 340p0oBbfA, B YNakoBkax ANA NULLEBLIX NPOAYKTOB UAW NyTeM MakcumarnbHo
BO3MOXHOIO CHWXEHWS MX KONMWUYecTBa WNMW NyTeM 3ameHbl Ha GesonacHbie, NpoBEpeHHble
anbTepHaTMBHble BellecTBa. be3onacHOCTb anbTepHATMBHLIX BeELWECTB AOMKHA OblTh
rapaHTMpoBaHa C MOMOLLbIO OCHOBATErNbHOI, BCECTOPOHHEN W Y4YWThIBalOWed AMHAMUKY
OLIEHKW p1CKa arnbTepHaTMBHbIX BELLECTB!

*  OnTMMKU3auMs NPOW3BOACTBEHHOro 000pyAOBaHWA: aHaNoOMM4YHO peKkoMeHAauusm  Ans
YyNakoBOYHbLIX MaTepuanoB cfieayeT ONTUMW3NPOBaTL TakKe BCe YacTW NPOW3BOLCTBEHHOMO
obopya0oBaHNA, KOTOpble HernocpeACTBEHHO KOHTAKTHUPYIOT C HanWTKOM, ANS WCKMIOYEeHUs
BpeAHbLIX BELLecTB 1 3alUThl OT MUTpaLnu.

*  OnTMMKU3aLMA YKYNOPOUHbIX KonnayvkoB: MNpumeHeHne He codepxallux BpejHblX BellecTs, No
BO3MOXKHOCTK WHEPTHBIX YNINOTHUTENBHBIX MaTepuanos, Hanpumep, OTKa3s oT
YANOTHUTENbLHLIX NPOKNaAoK, cogepkalyux MNBX, Ana meTannuyecknx KOnnaykos.

* [lpospayHocTb MH(OPMaLUK O COCTaBE YNaKOBKM:
MpoussoaAUTENN HANUTKOB AOMKHLI B cooTBeTCcTBUKU ¢ Pernamentom (EC) Ne 10/2011, absay
15, TpeboBaTb 0T M3rOTOBUTENEN YNAKOBKWA N MX NOCTABLUMKOB TOYHbIX CBEJEHUII O COCTaBE U
OesonacHocTu YyNakoBOYHbLIX MaTepunanos (Hanpumep, 0 nNpUMeHAeMbIX ,quaBKax,
katanusatopax). [lns nyyiueil Npo3pa4yHoCTH 3TU AaHHbLIE AOMKHLI ObiTh 00LLEA0CTYNHBIMU B
nonHom obbLeme.

.. McecneaosaHus 3arpA3HeHnd rOpMoOHOaKTUBHBIMW BelleCcTBaMK. ynakoBKa, KOHTaKTupytloLlaa
C nuuesbiMn npoaykramu, [O0JDKHa wWccneaoBaTtbCcd Ha erMOHDI'IO,ElOﬁHbIe aencreus
(,qeﬁcrsuﬂ, I'IO,ﬂOﬁHbIB TeM, KOTOpPbIE OKa3biBalOT 3CTPOreHbl, aHApOreHbl W TOpPMOHLI
LHMTOBH,CIHOI}'I }Keneau) He3aBUCUMMbBIMW OpraHn3aunaMn C MCnonb3osaHnem 61onoru4ecKnx

TeCT-CII"ICTBMw. ,D,O CUX Nop Takne TeCTbl NPOBOAWMITNCE TOJNbLKO B OTAESIbHBIX MCCNnejoBaHNAX
yNakoBKKW MMHepa]‘IbHOFI BOAbI. COOTBBTCTBYIOLL[HG ncenenoeaHnAa A0JKHbBI NPOBOANTLCA ANA
BCEX BWOOB YMNaKOBKM, ocobeHHOo ANnA Takux, N0 KOTOPbLIM NMNOKa nubo HEeT, nu6o mano AaHHbIX
(MeTannuyeckne GaHKW ANA HANUTKOB, YNakoBka ANA HanWTKOB W3 KOMOWHMPOBAHHOIO
kapToHa; MN3T-6yTbINKA, UIrOTOBMEHHbIE ¢ UCNONbL3oBaHUEM GapbepHblx TexHonorui; M3T-
OyThINIKM C BbLICOKOW Joneil peuuknata W T.4.). [pu NONOXMTENbHbIX pe3ynbTarax
TeCTUpPOBaHWA OTBETCTBEHHble 3a 3TO BellecTBa AOMKHbI 3aTeM, MO BO3MOXHOCTH,
HAEHTHCbHL[HpOBaTbCﬂ, 1N ynakoBka B niotom criydyae JorpkKHa ObITh onTMMU3npoeaHa Taknum
06pa30M, yTo6bl B MakcuMarbsHO CTeneHn UCKMIoYnTL ropMoHanbHoe BOS,quICTBHe.

Mpn unccnepoBaHUAX AOMKHbI MOAENWpoBaTbCA peanbHble HebnaronpuaTHble YCnoBWS
XpaHeHusa (AnuTenbHoe XpaHeHue, BLICOKaa TeMmnepartypa, Bo3aeicTBue cBeTa).
CoOTBeTCTBYIOWME UCCNeAOBaHNA AOMKHbI NPOBOAWMTLCA Tawke B hopme CTyneH4yaToro
KOHTpOJ1IA B nNpouecce Npow3eoicCTEa, yToGbl UCKMIOYUTL BO3MOXHOE 3arpAasHeHue
TOPMOHOGKTMBHBIMW BeleCcTBaAMWN N3 vacten OSOPVAOBEIHHH unn cpeicTB Npon3BoACTEA.

" CooTBeTCTBYIOMME CePHH TeCTOR Yike IPEUIATAIOTCS H COBSPIICHCTBYIOTCS HEKOTOPLIMH JIAGOPATOPHAMH, HATIPHMEP,

B ABCTPHH B HACTOMIIEE BpeMs 5Ta paboTa IPOBOIHTCS B ABCTPUHCKOM HAYYHO-HCC/IENOBATEIBLCKOM HHCTHTYTE XUMHH W
TexHOIOTHE www.ofl.at
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,D,.I'Iﬂ 6yTHJ‘IMpOBaHHOﬁ BOAbl AOOJDKHBI  JONOJNIHUTESNTBHO WCCNeOoBaTbCA I'IpOﬁbl, B3AThbIE
HenocpeAaCTBEHHO N3 eCTECTBEHHbIX NCTOYHWUKOB.

YMeHbleHe Murpaunm U3 nnacTtMaccoBbiX 6yTbIJ'IOI(: KOHTPONb U JanbHenwas pa3pa6cm(a
anbTepPHaATUBHLIX MHEPTHLIX MaTepuanoe.

¢ CHWwKeHue coaepxaHua cypbMmbl B [3T-maTepuane unu npumeHenue MN3T, He
cojepxallero CypbMbl, MyTeM WCNONb3oBaHWA (M AONONHWTENLHONW pa3paboTku)
alrbTepPHaTUBHbLIX, DesonacHeIX Karann3aTtopoB nNpu npon3ssoacree naT.

* YMeHblueHne murpauuun auetanogermaa us N3 T-6yTelNOK B HANWTOK, Npexae BCero
ANna  npejoTeBpalieHMs WM3MEHeHMA BKyca W COXpaHeHMsa KavecTBa NpoOAYyKTa:
YMEeHbLIeHe Murpaugum ¢ nomMoLlbio TeXHU4eCcKon onTuMnu3aymn npousBoacrTea
6yTbI]'IOI{ Ny nyTemMm ncnonb3oBaHna COOTBETCTBYIOLLMX 6J'IOI{aTOpOB aueranbjgeruga.

+ [3H (nonuatuneHHadTanaTt) UHEPTEH U UMeeT Nnyvywme HapbepHble CBOICTBa, YeM
M3T. Us3-3a 6onee BbICOKON cTOMMOCTU cbipba MOH MoxeT BbITb NpUroaeH, npexae
BCEro, AnA ynakoBoK MHOropai3oBoro MCMNonb3oBaHWA, 3TO obecneunno 6bl TaKKe KX
OTﬂeanblﬁ CﬁOp n COGCTBBHHVIO CUCTeMy MNOBTOPHOIo WCNonb30BaHWA. 3ameHa
CTeKNsiHHbIX OyThiNoK M3H-6yTeinkamu umena Obl oTpuUUaTenbHbLIe NOCMNEACTBUS C
TOYKM 3PEHUS MUTPaLMOHHLIX U BapbepHbIX CBOMCTB.

Opyrylo BO3MOXHOCTb ANA NnacTtmaccoBblx OYTbINOK npeAcTaBnser BHYTpeHHee
NOKPLITUE MHEPTHBIMU MaTepuanamu, Hanpumep, SiO,.

B oboux cny4anx HeDSXDAHM& OCHOBaTesibHad W Yy4duUTbiBawolWlad AWMHaMUWUKY
TOKCUKONorn4yeckasa oLeHKa, a B Ccliy4Yyae HaHOpasMepHbLIX BHYTDPEHHWX HDI(prTII"IF'I -
npu ocobom yyete BOIMOXKHOIO M3MEHEHNA TOKCUKONOrMYeckux CBOMCTB BCReACTBUE
HaHOCTPYKTYpbI.

KoHTponk ankTepHaTUBHLIX, HEe cogepxaliux buceHona A BHYTPEHHUX MOKPLITUI DaHOK
ANS HanUTKOB Ha WX MPUrogHOCTbL ANSA AaHHOr0 BuAa HaNWTKOB, AanbHellne U HOBblE
pa3paboTku 1 BHeApeHUe anbTepHATUBHLIX, De30nacHbIX BHYTPEHHUX NOKPLITUIA.

PexomeHaauum 1,11 TOProBJiM (PO3HUYHON TOPrOB.IH NPOAOBOJIbLCTBEHHbBIMH
NPOAYKTAMH, CNIIHATH3HPOBAHHOH TOProB/JH HANUTKAMH)

LUnpokoe npeanoxeHWe HAMUTKOB B CTEKNAHHbLIX OyTbiNKax BO BCEX CermeHTax pblHKa
HanuTkoB. [lMpw 3Tom cneayeT 3akynaTb Yy MNPeANpUATUA, 3aHUMAIOLINXCH PO3NNBOM
HanNWTKOB, NPOAYKUMIO B BYThIMKaX ¢ YKYNOPOYHBLIMK KOoNnavykaMmu, KOTopble cojepxaTt Kak
MOXHO MeHblle BpeAHbiX BelecTB U WHepTHbl (Hanpumep, 6e3 MBX), u oTgasath UM
npeuMylecTBeHHble no3uuun. C TOYKKM 3pEeHMst IKOMOrMKM JOSMKHBI NpeanaraTbcsl TONbKO
CTeKnsiHHble BYTLINKN MHOrOpasoBOro MCMNonNb3oBaHWsl, Tak Kak ogHOpa3zoBas CTeKMsHHas
Tapa UMeeT O4YeHb NIOXO0i aKonorndeckunit npoduns.
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Pexomengaumnu a/isi Cy0beKTOB ¢ MPABOM NPHHATHS MOJIHTHYECKHUX perleHuii /
OpPraHoB rocyAAPCTBEHHON BJACTH

AKTUBHOE UH(OPMUpOBaHUe noTpebuTenelt 0 MUrpaLnm BewWwecTs, NOTEHUUANLHO BaXHbIX
ANA 340pOBbLA, U3 YNAaKOBOK ANA NULLEBLIX NPOAYKTOB, BKMOYaa KOHKPETHbIe yKazaHusa Ana
notpebutenein (Hanpumep, ansa MN3T-GyTbINOK: He AoNycKkaTb XPaHEHUs NPU BLICOKMX
TemnepaTtypax, He HanonHATb ropavYMMU HanuTkamum U T.4.). BaxHble ykasanua ans
noTpebuteneii 8 0653aTenbHOM nopaake AOMKHbI ObiTb HaneyaTaHsl Ha ynakoBKax.

AKTUBHBLIN KOHTPONbL YNAkoBOK W YMAKOBOYHbIX MaTepuanos, UMEIOLUXCS Ha pblHKe
(Bkmioyasi nracTMacchbl MOBTOPHOTO UCMOMb30BaHWA) Ha Hanuuue HepaspeLleHHbIX
BewecTB (Hanpumep, AobaBoK) B ynakoBkax Ans NULEBbLIX MPOAYKTOB;

KOHTPONb AeKknapauwii o cooTBeTcTBUKM cornacHo PernamenTty (EC) Ne 10/2011, absay 15;
npocnexuBaemMocTs B cooTBeTCcTBUU ¢ Pernamentom (EC) Ne 1935/2004, absay 17.

Ons nydwel npo3padHOCTM AeKnapauuu 0 COOTBETCTBUM 00s3aTenbHO A0MKHbI BbITh
061ea0CTYNHBIMK B MONHOM obbeme.

CTumynupoBaHue thyHaameHTanbHbIX U NPUKNaaHbIX UCCNeAoBaHWi, CBA3aHHbIX
C 3HAOKPUHHBIMW AeCTpyKTopaMK:

*  BWMOMOHWTOPUHTOBBLIE WCCNEAOBaHUA OOLero 3arpsi3HeHusi opraHuama YenoBeka
BeljecTBamu, obnagaloWMMU SHAOKPUHHLIM JeiicTBueM,  npu ocobom yuyeTe
BOCTPUUMYUBLIX TPYNM HAaceneHus

*  WCCNeAOoBaHWs MexaHU3MOB [JeWCTBUSA 3HAOKPUHHBIX AECTPYKTOPOB  (BKMiovas
NOTEHUMANbHO CYMMUPYIOLIEECcs, CUHEPruYyeckoe WM aHTaroHUCTUYeckoe AeincTeue)
¢ 0coBbIM yueToM 3 PeKkToB Manbix 403

*  CKPWHWHIOBOE WCCreAoBaHWe BeL|ecTB W3 YNaKoBOK NS NULIEBLIX NPOAYKTOB (U
APYTMX BaXHbIX B OTHOLIEHMW BO3JeicTBMA Ha noTpebutens npeameToB)
Ha ropmoHonogobHble BO3geNcTBUA

» KOHTPOIb MHHepa]’leblﬁ BOAbl HAa 3HAOKPWHHOE BO3JEWCTBME: A0 W nocne posnuea,
nccnejoBaHWA BO BpemMA XpaHeHWA Ha cknaje

BoipaboTka HauuoHanbHol cTpaTerun / nnaHa AeWCTBUW B OTHOLUEHUM 3SHAOKPWUHHbLIX
[EeCTPYKTOPOB: OLeHKa NoTeHUWanbHoW yrposbl (0coGeHHO Ans BOCNPUMMYMBLIX Tpynn
HaceneHus M ¢ ocoObIM y4yeTom SC]JCIJBKTOB OT ManbiX [03, BaXHbLIX C TOYKW 3peHuA
BosjeicTBus ), obulero BO3AelCTBUMA W MNyTell BHECEHWS, OLEHKa MoTeHUuanos
npeaoTBpalyeHus U paspaboTka M onpegerieHne NPMOPUTETHLIX Mep (BKMIOYas OCHOBHYIO
3ajavy) B OTHOLUEHNN SHAOKPWUHHLIX AECTPYKTOPOB M3 YNAKOBOK ANA NULLIEBbLIX NPOAYKTOB.

B cpe,qucpo'-lHoﬁ nepcnekTtuee JOMNOJNIHUTENBEHO K NpejelfibHbiM 3Ha4YeHuam Anda
OTAEMbHBLIX BEWECTB AOMKHbI YCTAHABMMBATLCA NpejAesibHble 3HAYeHUA FOPMOHAaNLHOIo
BO3AENCTBMA (KaK CyMMapHbI nokasaTenb) ynakoBku A NALLEBbIX NPOAYKTOB.

BBeaeHue npejenbHbIX 3Ha4eHNI 9HAOKPUHHOTO BO3AeNCTBUSA ANA BYTUNMPOBAHHOI BOAbI
B Kogekce kauecTsa nuLeBbIX NPOAYKTOB ABCTPUN.
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YnyJylweHue sawnTbl BOCNPUUMYMBLIX TPYNn HaceneHus oT NPOAYKTOB, COAepKallux
OuceHon A: B COOTBETCTBUM C MOPUHUMNOM MpodUnNakTMKW W NPEBEHTUBHOM
MuUHUMU3aUuu pucka B 2011r. B EC 6bino 3anpeuwjeHo npuMmeHeHne OucdgeHona A
B ByTbinovkax AnNs rpyaHeix geteil. JononHuTensHo B ABCTpUM B HacTosllee Bpems
paspaboTaH NpoekT HauuoHaneHoro PernameHTta o 3anpete npuMeHenus 6ucceHona A
B COCKax-NyCThILKaX W AeTCKNX XeBaTeNbHbIX Konbyax. MoTeHynanbHble OnacHocTh Ans
370p0OBbS ManeHbkUx aeteil, ucxoasiyue ot GucdeHona A, Takke BaXHbl ANS ele He
poauBLlunxcs aeten (N 6epeMeHHbIX KeHLWH), KOTopble He MOoNy4yaloT 3aLUuTy 3a cYeT
atux mep. 3awmta amMOpUoHOB / BepeMeHHbIX XKEeHLWWH JoMmKHa BbiTb yny4lleHa nyTeM
yMeHblueHus obujero BosgeicTBua 6GucceHona A u  obasaTenbHo MapKUpPOBKU
nsgenun, cogepawmx bucteHon A (Hanpumep, ynakoBoK AN NULLEBLIX NPOAYKTOB).

CosgaHue COOTBETCTBYIOLLEW HopMaTuBHO-NpaBoBon 6asbl Ana  obecneveHus
LIJHpOI{OMaCI.IJTaﬁHOFO, oXBaTbliBalOLlero ece CerMeHTbl pbiHKa nNpeianoXXeHnd HanuTkoB B
CTEKNAHHbIX 6)‘Tbl!‘l|(a}( MHOropasoBoro Wcnonb3oBaHUA. C TOYKM 3peHnA acleKToB,
CBA3a@HHbIX CO 300pPOBbEM, CTEHKIIAHHbIE 6yTbl]'II{I|"I C OonTumanbHbLIMKW YKYNOPOYHLIMW
Konnavykamu npeacrasnawT coboil HaubBonee BbICOKOKa@4YEeCTBEHHYIO YNaKOoBRY AnA
HanWTKoB, M NO 3KONOTMYECKUAM COODpaKeHWAM AOSKHbI NPOU3BOAMTLCA  Kak
MHoroobopoTHasi Tapa. [loatomy fomkHO ObiTb oOkasaHo OesoTnaratenbHoe
NPOTUBOAENCTBNE CUMbHOMY COKPaLUEeHWIO WCNONb30BaHWA CTEKNAHHON  ByTbINku
MHOIopa3oBoro MCnosfib3oBaHuAd Ha aBCTpHﬁCI(OM PbIHKE HalWTKOB.
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CokpameHusi 1 eJHUHULBI H3MeEPEHHUS

Mcecnonb3oBaHHbIE CO KpaweHuA

EEQ

HDPE
LDPE

LOD (=LDL)
LOQ

NIAS

NOAEL

oML
PE
PEN
PET
PP
PVC
PVdC
RPE
SML
SML(T)
DI
TiN

3KBUBANEHTHOE KONUYECTBO eCcTEeCTBEHHOro ropMmoHa 17B-actpaguona
NoNWaTUNEH BbICOKoI nnoTHocTh (M3BIM)

NonuaTuneH HU3Koi nnotHoctu (M3BHIT)

npegen obHapyxeHuns

npegen onpefeneHns

HenpeaHaMepeHHO BHECEHHble BellecTBa

MaKkcuManbHas 403a BeL|ecTBa, He NPUBOAALLAA K Pa3BUTUI0 HabnoaaemMblx
HexenartenbHbiX a)heKToB

obwwmit npegen murpaumm
nonuatunet (Ma3)
nonuaTuneHHadTanat
nonuatunentepedTanat (M3T)
nonunponuned (M)
nonueuHunxnopug (MNBX)
NONUBUHUNUAEHXIOPWA
OTHOCUTENbHLIN achhekT nponudepauun
yaenbHbIA Npegen murpawum
obLLMin yaeneHbIi npegen murpayuu
AonycTumoe cyTouHoe notpebneHue

HUTPKA TUTaHa

Mecnonb3oBaHHbIe e AUHNLBI nimMepeHun

ppb
kg

mg

MunnuapaHas aons, 10°°
Kunorpamm, 10° rpamma (Kr)

MUAAUrpammM, 103 rpamma (mr)

GenepansHas padbouasd nanmara
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ug MUKpOrpamm, 10°® rpamma (MKr)
ng HaHOTpaMm, 10° rpamma (Hr)

pg nukorpamm, 10" rpamma (nr)

fg demTorpamm, 10" rpamma (¢r)
| nutp ()
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Ipuioxkenue

NccaenoBanus MHHEPAJbBHBIX BOJA HA 3arpsA3HCHMA,
obJagammue I"OPMOHOI'IO)]OﬁHblM JeldcTBHEM

Wagner und Oehlmann, 2009; Wagner und Oehlmann, 2010

B AByx akTyanbHbIX Ha ceroAHsilUHWiA aeHb pabortax (Wagner und Oehlmann, 2009; Wagner und
Oehlmann, 2010) yuyeHble u3 PpaHkdypTcKoro yHuBepcuTeTa uUmMeHn [eTe wuccnegoBanu
MWHepanbHYl0 BOAY W3 CTeKNAHHbIX OyTbinok, M3T-6yTeINOK U KOMOMHWPOBAHHOIO KapToHa Ha
acTtporeHonogobHuie aelicteua. B oboux uccnepopaHusx npumepHo y 60 % uccneaoBaHHbLIX BOJ
6bino oOHapyxeHo acTporeHonogobHoe AeicTBME.

WccnepoBatenu BbICKasbiBalOT [UNOTE3Y, YTO CYLIECTBEHHOW NPWYMHOW ropmMoHonogobHoro

[eVICTBUS MUTPALINA SHAOKPUHHBIX 8CTPYKTOPOB U3 yNaKkoBKU siBRseTCs .

B nepsom wuccnepgosaHun (Wagner und Oehlmann, 2009) 6binu npoBeaeHbl 3KCNEPUMEHTDI
C JApoxckeBbiMM KynbTypamu (in vitro), a Tawke ¢ ynutkamu (in vivo). WccneposaHue
C WCNONMb3OBAHWEM TeHeTUYecKn MOAWPULUUPOBAHHBLIX APOXOKEBbIX KMeToK (4enoBeyeckoro
peuentopa acTporeHa) nokasano y 12 u3 20 Boj 3Ha4YUTENbHO MOBbILEHHYIO 3CTPOreHHYIo
aKTUBHOCTL. MaMepeHHOe cpeaHee 3HayeHMe akTMBHOCTM Bcex npob Bwino 18 wr/n EEQ (EEQ:
3KBMBAanNeHTHoe KONMMYecTBO ecTeCTBEHHOro ropMoHa 17B-acTpaguona, KoTopoe uMerno Obl Takoe xe
acTporeHHoe AelicTBue in vitro). MakcumanbHoe W3MepeHHOe 3HayeHwe cocTaBuno 75,2 Hr/n
(u3mepeHo y oagHopasoBon MIAT-ByTeINKK).

YeTbipe U3 uccnefoBaHHbiX Bof ObiNU po3nuThl Kak B CTeKnsHHble, TaKk W M3T-6yTeinkn. Y Tpex
npo6 U3 oaHopasoBbix M3T-6YTLINOK 3CTporeHHoe AeicTBue GbINO HEMHOTO, HO He CYLUEeCTBEHHO,
BbllUE, YEM Y 3TOW e MPOAYKUUN U3 CTEKNAHHOW ByTbinkKU. [pu 3TOM NPUMEHUTENLHO K O4HON U3
aTux Boj Obina Tawke AONOMHUTENLHO WccnegoBaHa MHoropasoBas [N3T-OyTeinka, koTopas He
nokasana MoBbiLUEeHHOe 3CTPOoreHHoe AelCTBUE NO CpaBHEHWI0 C BOJON B CTEKNAHHON ByTbinke.
B yeTBepTOoM cny4vae 3HavyeHus y npodykumm us MNM3T- u cTekNAHHON BYTLINKKM BbINU 0AWHAKOBEIMM,
npudem M3T-ByTbiNKa Takke Obina MHOrOPa3oBON.

ABTOpbl UMCCNefOBaHWIA WHTEpPNpeTUpPYIOT CBOW pe3ynbTaThl Kak CBUAETENbCTBO TOrG, Y4TO
3CcTporeHHoe fAeWcTBUe Bbl3blBAETCHA SHAOKPUHHLIMU JeCcTpyKTopamu, KoTopble ocBoboxgalTcs us
nNnacTUKOBOW YNakoBKW B Bogy. ITOT BbIBOA, OAHAKO, noAaBepraetcA ocTpol kputuke (BfR 2011
(®epepanbHblil MHCTUTYT OLEHKM pucka MepmaHun)), T.K. pe3ynbTaTbl HE MO3BOMAIOT FOBOPUTL O
CYLL|ECTBEHHbIX PpasnUuuax Mexay BOAOW O4HOro U TOro ke npoussoautens, posnuton M3T- u
CTEKNAHHOW BYTHINKN,

1 B r[yﬁJmKam{s(x HET JAHHBIX O MATEPHAIEC YKVIOPOUHEIX KOJIIAYKOR, 4 TAKHKE O COMSPKAHHHE VIJIEKHCIOTEL B HCCIEJOBAHHEIX BOTAX.

B pacnopsbieHHH HeeneqopaTenel He 6bU10 HHPOPMALIHH 0 TOUHOM COCTARE YEYTOPOYHBIX KOMMAYKOR. BRUIH HCC/IGI0RAHBI BOIB C
CO2 u Gez, 2apucHMocTh  Mesy CO2 M acTporeHHol aKTHBHOCTRIO YeTaHoBIeHA He OpUla. (THuHoe coobmenne M. Wagner, 2011)
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Pasnuuusi B 3CTPOreHHOM [JEeiCTBUM MeXAy NPOoAYKLUMel pasHbiX npou3BoauTeneil sBHo Gonee
3HauuTenbHble. Tak, MakcumansHoe uamepeHHoe sHadeHune (75,2 Hr/n EEQ) MN3T-6yTeinkn coscem
HEMHOIO Bbllle 3HAYeHUs Y 3TOro JKe Npoaykta B cTeknaHHon bytoinke (73,0 Hr/n EEQ), B TO
BpeMs KaK Bce Apyrie u3MepeHHble 3Ha4YeHUs He3aBMCUMO OT YMaKOBKU ABHO HWKe (< 42 Hr/n
EEQ). XoTs cpeaHee acTporeHHoe [AeicTBue Bcex uccneaosadHbix Bog B [M3T-ByThinkax
npUMepHo B ABa pasa Bhllle, YeM cpejHee aelicTBUE BCEX WCCNEAOBaHHbIX BOJ B CTEKMAHHbLIX
OyTbINKax, 3T0 pasnuune oOycrnoBneHo, OfHaKo, B MepByld oyepedb GONbLIMMUW pPasnUYUaMU
Mexay NpoayKuuein npeanpuaTUil, BYTUNMUPYIOLWKMX BOoAY TONbKO B M3T-OYTLINKK, U TexX, KOTopbie
NPOU3BOAAT PO3NUB TOMbKO B CTEKMNAHHble OyThinku. Bo BcsAKOoM cnyvae, 3TW pesynbTaTbl He
NO3BONSAOT cAenaTb BbIBOA O TOM, YTO MWrpayus W3 YNakoBKW SBNAETCA OCHOBHON MPWUYMHON
V3MEPEHHOTO 3CTPOreHHOro AeNCcTBuUS.

B apyrom akcnepumente Wagner und Oehlmann (2009) passogunu ynutok B N3T- U CTEKNAHHbIX
ByTbinKax. ByTbinku 6biM 3anonHeHbl KyNbTypankHbIM pacTBOPOM, YTO NO3BOMWNO UCKMNIOYNTH
BNUSHUE TOPMOHANBLHOIO 3arpsA3HEHUsI CO CTOPOHbLI BOAbI U3 MCTOMHUKA WUNKU npouecca po3nuea.
OneIT nokasan, 4to ynutkn B M3T-OyThiNkax npoayuupoBanu 3Ha4uTensHo Oonbluee 4ucno
aMbBpUOHOB, Yem B CTeKnsAHHbIX OyTbinkax. OpAHako, pesynbTaTbl TecTa C YfAWTKaMu He
KOppenupoBanu ¢ aHannsom 3TUX ke ByTbiNoK B 3KCNepuMeHTe € UCNOoMb3oBaHNeM [ podoKeBon
KynbTypbl (Hanpumep, ogHa OyTbinka ¢ 04eHb BLICOKMM POCTOM PenpoayKTMBHOCTM B TecTe C
YIUTKaMmn 1 04eHb HU3KUM 3CTPOreHHbIM JeNCTBMEM B TeCcTe Ha KynbType Knetok). ObbacHsATCS
NW pes3ynbTaThl 3TOr0 TecTa WUCKNIOYUTENbHO AelCcTBUEM 3CTPOreHonoAobHLIX BelecTs, WU Ha
PenpoAYKTUBHOCTb BMMAIOT Takke pasnUYHble YCNOBMS XW3HW YNWUTOK B M3T- 1 cTeKNAHHBIX
ByTbINKax (Hanpumep, adpexTsl agcopbunn Ha cTeHKe BYTHINKKU), Ha CeroHsILHWIA 1eHb TOYHO He
ycraHosneHo (Bfr 2011 (PeaepanbHblil KHCTUTYT OLEHKM pucka MepmaHum)).

B apyroi pa6ote (Wagner und Oehlmann, 2010) yyeHble uccneaoBanu 3CTPOreHHYIO akTUBHOCTb
MWHeparnkbHbIX BOA C UCNOJIL3OBAHWEM CUCTEMbI KIeTO4YHON KYINbTYpPbl YenoBe4yecKknx KNneTokK paka
rpyan (MCF7, ananus E-Screen).

Mpwn atom 6binNu UccneaoBaHsl Bogbl U3 Mepmanun, ®padumm n Utanuu B ynakoeke us crekna (5
npoaykroB), MN3T (12) n kombuHuporaHHoro kaptoHa (1). ¥ 61,1 % uccnegoBaHHbiX BoA Obina
YCTGHOBMNEHA 3CTPOreHHas axkTMBHOCTL. OAMH W TOT Ke MNPOAYKT NATU NPON3BOAWNTENEN
npoaHanuavpoBanu kak B M3T-OyTbinNke, Tak U B CTEKNAHHON OyThinke. MNpu 3TOM BOALI ABYX
NPOW3BOAWTENEN HE3aBUCUMO OT YMaKOBKM HE MOKAa3anu 3CTPOTrEHHYI aKTUBHOCTb, Y TPEX
oCTanbHbIX NMPOU3BOAUTENEN 3CTporeHHas akTUBHOCTbL Boj B MN3T-OyThinke 6bina 3HaYMUTENBHO
Bbllle, 4YeM B cTeknAHHoW 6yToinke. Bojga B KOMOWHMPOBAHHOM KapTOHe TalkKe nokasana
ropMoHanksHyio aKTUBHOCTb 2. CpeaHas 3CcTporeHHas akTUBHOCTb BCEX BOA B STOM uccrnejoBaHuu
coctaeuna 3,33 £ 0,30 nr/n EEQ (makcumanbHo 12,2 + 3,57 nr/n EEQ), 4To Bbonee yem B 1000 pas
HIDKe, YeM B NepBOM uccreaosaHun. Viccnegosartenu npeanonaratoT, YTO NPUMUHOIA 3TOrO

T.x. Bojga sTorO NPOHIBOJHTENA HE BRIIVCKAIACE B JPYIHX BHOAX VIIAKOBKH. HCBOIMOMKHO CHC/IATE JaKIHOUCHHE O TOM, MPOHCXOIAT
JTH FOPMOHATEHO neﬁc’mylomﬁe BelleCTRa H3 VIIAKOBKH.
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MoryT 6bITb  MeToAonormyeckne npobrnemsl, Hanpumep, MOHWKEHHAa  SKCTparupyemocTb

acTporeHonofobHbIX BellecTs U3 BO,EI,I:.I13 W CcBA3aHHaa € 3TUM pa3Has YYBCTBUTENbHOCTb TecCT-
cucTem.

Pinto und Reali, 2009

Pinto und Reali (2009) Takke uccneaoBanu MWHepanbHble BOAbLI C UCNOMb3OBaHWEM ApPOMOKEBON
KyNbTYpbl. 3CTporeHHas akTUBHOCTb cooTBeTcTBoBana 0,9-23,1 Hr/n EEQ, 4TO HWXKe pe3ynbTaTtos
3KCnepuMeHTa ¢ WCMONb3oBaHMEM APOICKEBOW KynbTypbl PpaHkdypTckoro yHueepcuteTta (4o
75,2 Hr/n, B cpeaHem 18 Hr/n EEQ).

Bohmler et al., 2006 u nocaeayrwiue uccae0BaHHUS

WcecnegoBaHnsl  3CTPOr€HHOM  @KTMBHOCTM  NWTLEBOI, MMWHEparnbHOW W CTONMOBOM  BOAbI
c nomolybio E-Screen - aHanusa yxe npoBoAunucb 3emenbHbIM BEJOMCTBOM M0 3alluTe npaBs
notpebutenei u 6eszonacHocTU nuLleBbIXx NpoaykToB HwkHeit CakcoHum (LAVES) (Béhmler et al.,
2006). Bogbl 6binu uccnepoBaHbl ¢ NpuMeHeHUeM aHanusa E-Screen (¢ kneTkamu paka rpyau).
Mpobbl nNuTbeBoil BoAbl CTabUMNbHO NOKa3blBanu He3HAYUTENbHYIO SCTPOreHHYI0 aKTUBHOCTb.
Y MuHepanbHbiX U cTonoBbIX Bog 8 u3 37 npob Bblnu KnaccuduuMpoBaHbl Kak acTporeHakTUBHbIe:
M3T: 20 oTpuuartencHblx Npob, 7 NONOXUTENBHLIX, cTekno: 1 oTpuuyatenoHasa, 1 nonoXuTenbHas,
KOMOUHWpOBaHHLIW KapTOH ANA HanuTKOB: 7 oTpuuatenbHbiX, 1 «noao3putenbHasa» (cnerka

NOoBbLILLEHHAA 3CTpOreHHadA aI(THBHOCTb)14. Bbino, oAHako, BbIABMNEHO, 4YTO BOAA nepejg po3nueom
oT4yacTun yxe OSH&pWKHBEﬂa ACTPOreHHyY akTUBHOCTL, NO3TOMY aBTOpPLI CHUTAKT MalflOBEPOATHLIM,
YTO nepexon SCTPOFBHOHO,EIOGHI:IX BelWleCTB U3 YNaKOBKW Urpaet 3Ha4YWTeNnbHYIO POIb. Bo Bcsikom
crny4yae, OH He MOXeT BbITh €4NHCTBEHHO N I'IpH‘-III"IHOﬁ HSMepeHHOF'I 3CTPOT8HHOﬁ aKkTuBHocTu. Y
MMHepaﬂbHOF‘l BOALI B GYTbI.I'IKe W3 3efneHoro crekna Haﬁ]’llo,ﬂ,aflOCb, 0HaKo, ABHO BblpaXeHHoe
noBblLlLUEHWE SCTPOFGHHOﬁ cnocobHocTn ¢ yBenuyeHnem CcpoK XxpaHeHus.

3emenbHoe BeJOMCTBO NO 3awute npaB noTpebuteneih u 6GesonacHOCTM NULYEBbLIX NPOAYKTOB
HwkHen CakcoHun (LAVES) B coTpyaHuyecTBe ¢ BpayHLUBENrcKMM TeXHUYECKUM YHWBEPCUTETOM
pabotaeT Hag ugeHTuduKaumeil 3CTporeHakTUBHbLIX BELUECTB B BOJaX M3 MUHEpanbHbIX UCTOYHUKOB,
AaBLUMX B X0oAe TecToB nonoxutensHole pesynbtatkl (Groll und Engelhardt, 2009; Béhmler et al.,
2009). Boaa B ynakoBke B UccnejoBaHun He yuutkiBaeTca. [oka B 9TOM MCCneaoBaHUMKM He yaanoch
OAHO3HAYHO WAEeHTUdULMpOBaTL BellecTBa, OTBevaiowue 3@ O3CTPOTEHHYI0 aKTUBHOCTD,
PesynbTaThl yKa3blBaloT Ha TO, YTO pevb MOXeT MATU O BellecTBe/ BelecTBax, obnajaiomx

12 Hecnenopatenu NPOTECTHPOBATIH B XOAS HOPeABapPHTEIEHEIX HenbITaHHi 1nd anamza E-Screen PasIHYHEIE METOJAHKH NOATOTOBKH

npo® | yKazald Ha To, 4T Pe2yIbTaThl MOTYT OY¢HE CHIALHO OTIHYATECA [PYT OT JpPVra B 2aBHCHMOCTH OT BRIOpaHHOH MeTOIMKH.
HecnegopaTeln MONATAOT, MTO OpH MoAToToRke Ipol oXBaThIBaeTcd TONLKO 9acTh TOPMOHOMOJOOHBIX BEMECTB, B TO BpeMs Kak
HEKOTOpBIS BeMISCTEA, HAMPHMEP, BCISACTEHE HMX C/AMIIKOM BBICOKOH TNOMAPHOCTH MM BONCIACTBHE HX BRICOKOH NeTVYeCTH. He
KOHTPOIHPYIOTCS.

PesyanTatsl BRIpa#kaloTon Yepes OTHOCHTRIBHY IO nponudepanionnyio aktueHocTE (RPE):

OTHOCHTeNLHAA npoaudepannonnas akTHEHOCTE (RPE ). PE — 1 (oketpakt) / PE — 1 (17B-3ctpammon) x 100

npoaudepanHoHas akTHBHOCTE (PE): Make. uHemo K1eTok (3KCTpakT)! THCNO KIeTOK (OTPHOATEIRHBIH KOHTPOIE)

Onenka peayastaros: RPE =10 % oTpunarteikHbtii peayiastat, RPE = 10-25 %: cnabuiii aronsct, RPE=25-80 %o uacTHYHLIH

aroHuct, RPE = 80-100 %% noaHbIHE aroH#cT
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BbICOKOW N3MeHYMBOCTbIO. CogepxaHue B BoJle TanatoB U NecTUUUA OB, CKopee BCero, He
urpaet 3Ha4uTenbLHON ponu.

Bopp et al., 2010

WrytTraptckum ueHtpom CUVS (Bopp et al,, 2010) 6binu nccnegosanbl 18 poOAHUKOBBLIX BOA
(HenocpeaCTBEHHO U3 MCTOYHWMKOB) M COOTBETCTBEHHO 15 3TUX BOA, PO3NUTLIX B CTEKNSHHLIE W
M3T-byTLINKKM, HA SCTPOTEHHYID aKTUBHOCTb. MccnegosaHve npeaycmatpuBano Guonoruveckyto
TecT-cuctemy (E-Screen), a TaKkke WHCTPYMeHTanbHYIO aHanuUTUKY, C MNOMOLYbIO KOTOpOW
LueneHanpasneHHO Berncs NOWCK W3BECTHbIX KCEHO3CTPOreHOB WINU POACTBEHHLIX MO CTPYKType
coeanHeHuin. [llo aHanudy E-Screen Bce npobbl OblNU  KnaccuuUMpoBaHbl KaKk He
3cTporeHakTuBHbole. Heobxogumo OTMETUTbL, YTO B 3TOM 3KCMepumeHTe npegen obHapykeHUA

coctasun 0,1 Hr/n EEQ, 4TO BbilWe pe3ynbLTaToB APYrMX aHanusos E-Screen'. Y 33 npoﬁ16 6bino
3acdukcnpoBaHo Hebonbloe M3MeHeHWe pocTa KNEeTOK Mo CpaBHEHWIO ¢ XonocTol npoboi, YTo

MOXET YKa3biBaTb Ha Hannyne 3CTPOreHakTWBHLIX BeLEeCTB B O4YeHb MalnbiX KOHUEHTpauwnax,

KOTOpbLI€, N0 MHEHWIO aBTOPOB, HE NoA44al0TCH ouem(e”.

Mpu uHTepnpeTauun pesynbLTaToB criejyeT yYuTblBaTb TO, YTO BOAA MCCMNeAoBanach nNpu cambix
ONTUManbHbIX YCOBUAX XpaHeHWs: Nocne po3nuea oHa XpaHunack Bcero nuwb 1-1,5 Hegenu B
M3T-byteinkax, npu Temnepatype 6°C (nuyHoe coobuleHue, Bopp 2011). Yepes Heckonbko
MecsiyeB WHCTpyMeHTanbHas aHanuTuka Obina npoBejeHa NOBTOPHO W NoKasana o4eBUAHbIR pocT
MWUTPUPOBABLUMX KONUYECTE HEKOTOPbIX BellecTB. [MOBTOpPHOE WCCNeAOBaHWE Ha 3CTPOrEHHYIO
aKTWBHOCTb NOCIE MHOTOMECAYHOIO XPaHEHWUS HE NPOBOAUINOCH.

C nNOMOWbIO MHCTPYMEHTanbHON aHanuTukU Obiio  0BHapy)KeHO MHOTO  OpraHuYyeckux

COGﬂMHeHMﬁm‘ BbisiBneHHble KOHUeHTpauuu cocTaBunu B OGONbLIMHCTBE ChNyYyaeB MeHee

1 mkr/n.

Wagner und Oehlmann (2010) momyumny sHauenns o 12,2 mr/n EEQ. Pesynwtarer Bohmler et al. (2006) ykasansr He
B EEQ, Ho noBTopHLIH aHamH? HeoOpaboTaHHEIX JJAHHEIX MOKA2LIBALT, 4T Pe2yIILTATEL TAKHE HAXOAATCA B THATIAT0HE
nr/n EEQ (Wagner und Oehlmann, 2010).

14 u3 18 Bo W3 MHHEPANEHBIX HOTOUHHKOB, 11 13 13 npo6 uz [IDT-6yreutok, 8 13 15 npob 13 cTeKBIHALIX GYTBUIOK.

O#HM cOOTBETCTBOBAMH OB KOHIGHTPALMAM B THATIAZOHE HAAKE, YeM npuMepHo 10-20 nr/n EEQ u, cnenosatensio, Ghum Gui
B jHanazoHe pezynstato Wagner und Oehlmann (2010).

2-amuHoGenzamuy (y [IT-6yreiok, gobapka B npollecce npouzpojcTea II3T-6y ThLI0K),

2-aMHHOGEHZOHHTPHII (HAZHAYSHHE HEH2BECTHO, BOIMOIKHO, CBATAHO ¢ KpAcHTelIMH HiIH NIAS -HenpeiHaMepeHHO BHECCHHBIE
BemecTsa npH nponseonctee [15T),

4(H1)xunazomunod (v [IDT-6yTeinok),

1(3H)-nz08eH20ypaHoH (V CTEKISHHBIX GYTLUIOK ¢ ATIOMHHHEBRIMH YKYTIOPOHHBIMH KOTNAYKaMH ONpe/Ie/IeHHBIX IPOH3BOHTeIeH
KOIMAUKOR ),

au-uzo-HoHAPpTanat (DINP) (y cTekISHHBIX GYTBUIOK ¢ aTFOMHHHEBBLIMH YEYTIOPOYHBIMH KOJIIAYKAMH OTIpeIe/IeHHBIX
TPOU3BO/IHTE/IEH KOIMAUKOB),

anTHokucuTend Tuna IRGANOX (Hrpanoke) (Hanpumep, 2. 4-nu-tpet-6ytandenon, 7.9-qu-1per-6ytii-1-okcacupo(4, 5 )1eka-
6,9-nuen-2,8-1HoH, AH-TpeT-0yTHI-GeH30XHHOH),

nutpoduexe A(TPHOY THI-AUETHANMTPAT) (Y CTEKIAHHBIX GYTHIIOK ¢ ATIOMHHHEBBIMH YKYTOPOUHLIMH KOTHAYKAMH ,
TPHOYTHIAKOHHTAT (Y CTEKIAHHBIX Oy TRUIOK ¢ AFOMHHHERBIMH YKYIOPOUHBIMH KOJTIAYKAMH),

H-OyTHIHHTPAT (V CTEKISHHBIX OYTEUIOK ¢ AIOMHHHSEBIMH YKYHOPOUHBIMH KOJTATKAMH ),

SymunrsapokcHTonyoa (BHT) (y cTeKIAHHEIX OV TRUIOK ¢ aTIOMHHHEBEIMH YKYIIOPOUHEIMH KOJIAYKAMH ONPe/Ie/ieHHEIX
NPOHIBOIHTENEH KONMAYKOR ),

JAuuroHoHHThHp 1.2-nuinorekcanaukapbonorol kuenoTel (DINCH) (B cTekISHHBIX GYTRUIKAX ¢ ATIOMHHHEEEIMH YEYTIOPOYHEIMH
KOMOAYKAME),

MeTHIOBBIH sdup 3,5-6ue-(1,1-mMe THAYTHA)-4- T HApOKCH-(e HIITMPOMAHOBOH KHCIOTE (B CTSKIAHHEIX Gy TBUIKAX ¢ ATIOMHHHEBLIMH
KOMOAYKaMH ),

2-tpennndienon,

oneamust (B [I3T-GvTeuikax) v IpyTHe aMH/IBI JKHPHBEIX KHCIOT (BO BeeX GyThuikax. Gosiee BRICOKHE KOHIEHTPAIIHH B CTEKIAHHBIX
BYTHUIKAX € AMIOMHHHEBRIMH YKYTIOPOUHBIMH KOJINAYKAMH ONPEIeIeHHRBIX NPOHIROIUTEISH KOIMauKoR)

56 Hudopmarius o6 skonoriueckoii nonuTHKe



IMPHNOXEHHE

Bonee BbicOKMe 3HadveHWa Obinu 3acdukcupoBaHbl y 4(1H)-xuHaszonuHoHa (40 2 MKM/M) u
2-amuHobeHsamuaa (Ao 17 mkr/n). WaeHTuduunpoBaHHblie BelecTBa — 3T0, B OCHOBHOM, AobaBKu K
nnacTukam W NPOAYKTbl MX PasNOXeHMs, KOTOpble MOryT nonacTtb B BOAY OTYacTW B pe3ynbraTte
MUTpaLMW W3 YNakoBKW, HO Takke W ApYyrUMW nyTamu (Hanpumep, W3 LWNAHIOB, NACTUKOBLIX
COoedUMHWTENbHLIX 3NeMeHTOB, NNacTUKOBbLIX )"I'IJ'IOTHeHMﬁ, NCNonb3yemblx nNpu posnuse). Y
BonNbLUMHCTBA COBAHHGHHFI npocneXXnpaertcAa o4eenagHaA BE3aMMOCBA3bL C MCNONb30BaHHOMN ynaxosxoﬁ
(BYTLINKOW UNMKU YKYNMOPOYHBIM M3JEeNNEM), YTO CBMAETENbLCTBYET O TOM, YTO ANSA 3TUX COEAUHEHUR
pelalolleii sBnaeTcs Murpauus v3 ynakoBku. lMpu 3ToM pelsaiowlylo pofib WUrpaeT He TOofbKo
ynakoBOYHbLI MaTepuan (cTeknaHHaa OyTeinka/M13T-6yToiNKa, anioMUHWEBLIR  YKYNOPOYHbLIN
KOMNA4YoK C pasfiMyHbIMW YNNOTHEHUAMMW, NNAcTUKOBas KpbIWKA C YNNOTHUTENbHLIM BKNajbilem M

6e3 BKNagbIlLa), HO 1 NPOUCXOXKAEHUE (MPon3BoAUTENb)>>. pu MOBTOPHBIX UCCMEA0BAHUSIX MOCHE

MHOFOMeCAYHOro XpaHeHusi Gbinn YCTAHOBNEHbl BO3POCLUME C TeYEeHWeM BpeMeHW KOHLeHTpauuu

HEKOTOpbIX BelecTs'®, UTo TakKe SICHO yKa3biBAaeT Ha MUrpauyio U3 ynakoeku. OBpaiyaer Ha cebs

TO, YTO HW OAHO M3 WAEHTUPMLNPOBAHHBLIX BELLECTB He Oblno oDHapyXeHO B BoAe U3 CTEKNAHHbIX
BYTbINOK € NNAcTMKOBLIM Konnavkom (6e3 ynnoTHUTeNbHOro BKNajblLia). ATo yKkasbiBaeT Ha To, 4TO B
cnyyae [M3T-6yTbiNOK  MAEHTU(UUMPOBaHHbIE BellecTBa € O4YeHb OONbLIOH BepPOATHOCTLIO
npoucxoaaT u3 NaT-maTepuana, a He U3 YKYNOPOUHbIX U3 enuil, a B criyvae CTeKNAHHbIX DyTbINOK, -
BCe-Taku, N3 YKYNOPOYHbLIX KONnNayxkoB (aHIOMHHMeBbIB Konna4vku ¢ pasfinyHbIMKW YMIIOTHUTEINbHBIMK
maTepuanamu gnsa NI T-6yTeINOK He UCNONbL3YIOTCA), @ He M3 MaTepuana ByTbInku.

®epepanbHblil UHCTUTYT oueHkn pucka Nepmannu (BfR) mHpopmupyeT, nanaras cBoW No3vuuio
(BfR, 2011) B OTHOWEHUN rOPMOHONCAOOHLIX AEWCTBUA MWHepanbHOW BOAbl, 06 W3BECTHbLIX
TOKCUKOMOrMYECKUX WNN ropMOHanbHbIX AelcTBMAX BelyecTB, naeHTuduumposaHHelx Bopp et al.
(2010). Mo mHeHuio BfR K aBTOpoB HacToALWEro WCCNefoBaHWA, OCHOBLIBAACL Ha 3HAHMSAX,
JOCTYMNHBLIX B JaHHbI MOMEHT, He cneAyeT OXWAaTb 3HAYUTENLHOTO 3CTPOrEHHOro JewWcTBus co
CTOPOHbI OOHapy)XeHHbIX BeLlecTB, XOTH, MO MeHblleli Mepe, eCTb OrpaHWYeHHble NpPU3HaKK
3HAOKPUHHLIX AeiCTBUA oTAenbHbIX BelwecTB (Hanpumep, BHT). Bo BcAkom cnyvae, Ha HacToAawmi
MOMEHT OTCYTCTBYIOT WUCCMeAOBaHWs BO3MOXHbIX TOPMOHOAKTUBHBLIX AENCTBUII B OTHOLUEHUU
fonbloro 4yucna WASHTUUUMPOBAHHLIX BewecTB, B ToMm uucne u 4(1H)-xuHasonuHoHa W
2-amuHobeH3aMuaa, obHapyKeHHble KOHLeHTpaLUumn KOTOpbIX BbIM cambiMU BbICOKUMMU,

T.K. KCEHOI3CTpOreHbl He SABMAITCA XUMWYECKHM OJHOPOAHOW T[pYnnol, ManoBeposATHO, Y4TO
3afBMneHHbIMW nccneaoBaHUAMN (MOUCK M3BECTHBLIX KCEHOICTPOreHoB W POACTBEHHbLIX MO CTPYKTYpe
coeUHeHUIn) BbINK B NONHOK Mepe oxBayeHbl BCe NOTEHUKManbHbIe KCEHOACTPOreHsl B Bogax.

Kpuruka: Pasmbimsienus B acnexkre Teopun murpauun; Franz und Welle, 2009

Wccnepoeatenu ®payHroepoBCKOr0 WHCTUTYTa TEXHOMOTMA U YNaKkoBKM CYWUTAIOT B BbICLUEN
CTeneHn HEBEPOSATHLIM TO, YTO U3MEPEHHAs B BbllUeyKa3aHHbIX NCCAeA0BaHNAX 3CTPOreHNYHOCTb

¥ 2.ammnoGeH3AMET | 2-amunobensonutpun, 41 H)xunazonanon, 1(3H)-mobemzodypanon, DINP, BHT
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MOXeT ObiTb 0ByCnoBNeHa MCKMIOYUTENLHO NEPexojoM BelecTB U3 ynakoBkM B Hanutok (Franz
und Welle, 2009). OHWM NpUBOAAT apryMeHThl, OCHOBLIBAACL Ha TEOPETUYECKOW MOgeNnn MUrpauuu,
YTO AMA 3TOr0 NOTEHLKUanNbHble KCEHOSCTPOreHbl JoMKHbI Bbinu 6bl HaxoauTbca B N3 T-maTepuane
UMNKU YKYNOPOYHBIX Komnnaykax Ans OyTbiNoK B KOHUEHTpauusxX, KOTOpble HAaMHOIo NpeBbllaloT
KOHLEHTpauun, W3BECTHbIe Ha JaHHbI MOMeHT (NpU AONYLEeHWN, YTO AeNCTBUe 3TUX BELLeCTB B
1000 pa3 cnabee, yem AeiicTBue 17B-acTpaguona; Ans cpaBHeHUA: 4-HoHdeHon AeiicTByeT
npumepHo B 5000 pas cnabee, yem 17B-acTpaauon, 6uccheHon A cnabee B 15000 pas). Wagner
und Oehimann (2010) noaTBepXAaIOT, YTO AeCTBUE, UIMEPEHHOEe B UX UCCNEeA0BaHUSAX, He MOXeT
BbiITb 06ycnoBneHo OTAENbHBIMU W3BECTHLIMU 3HAOKPUHHBIMU JecTpyKTopamu M3 YnakoBKW, HO,
TEM He MeHee, CYMTAIOT, YTO 3TO He MPOTUBOPEUUT CYXAEHMIO O TOM, YTO MUTpaLMs U3 ynakoBKU
ABNAETCA NPUYUHOW SCTporeHHoro penctens. OHW BbICKA3bIBAKOT TMNOTe3y, YTO W3MepeHHasn
acTporeHW4yHocTs obycnasnueaetca KOMOWHMpOBaHHBIM AelcTBuem 6Gonbwore uvucna cnabo
3CTPOTeHHbIX BELEeCTB WM HEeU3BECTHOro BeLlecTBa C O04YeHb BbLICOKMM MNOTEHUManom
3CTPOTEeHHOro AelcTBuSA.

Dranater B [IDT?

K noTeHUuanbHbIM KCEHO3CTpOreHaM B NMacTUkax OTHOCATCHA, Hanpumep, dTanatbl (acdupsbl
bTaneBoil  KUCMOTHI, KOTopble A00aBNAOT B NMAcTUYHbie MaTepuansl B KayecTBe
nnactucdukatopor). B npoussoactee [lM3T-matepuana ranatbl, OAHAKO, He WCNONb3YIOTCA
(Vasami, 2010). Moatomy Ha murpauuio ¢pranatoe uz N3 T-maTtepnana, no Bcel BepPOATHOCTH,
NpUXoOANTCA NULWbL OYeHb Manasa 4acTb M3MEepeHHOW TFOpMOHanNbHOW akTUBHOCTWU. Murpauus
Hebonbwmx konudecTB dTtanatoB Obina obHapyxeHa, 0JHAKO, BO MHOMMX uccnegoeaHusx. Ho
uccrneloBaHns He AaloT TOYHON MHMOopMauuu 0 npoucxoxaeHuu atux dranatoB. Sax (2010a,

2010b) ykasbiBaeT Kak BO3IMOXKHYIO NPUYUHY 3arpa3HeHue cdTanaramu BTOPUYHOrO NaT?. Takke
BO3MOXHO MNpUCYTCTBME hTanaToB B YKYMOPOYHLIX MaTepuanax, 3arpsa3HeHHOCTb dTanatamu
BOAbI 10 pO3nMBa UMW 3aHeceHue 1Ux B npouecce nponasoacTBa/po3nuea. Casajuana und Lacorte
(2003) ob6Hapyxunu poct ¢drtanatoe (DMP, DEP, 4-vHonundedon, DBP, BPA, BBP, BADGE,

DEHP21) B Boje, koTopasa 10 HeAenb XpaHunack B ﬂST-GYTbIJ'IKaXZZ. Montuori et. al. (2008) Hawnu

3HauuTenbHo 6onbluKMe KonuyecTea ci)TanaTOB23 (3HayeHus Boilwe noytu B 20 pas) B Boge u3 MNIT-
BYTLINOK, YeM U3 CTeKNAHHbIX ByThinok. Mpu a3Tom Beina wuccnepgoeaHa 71 Boga, kak B MN3T, Tak
B cTekne. B nccnepoBaHnax ykasbiBaeTcs Ha TO, YTO XOTS M3MepeHHble 3arpsasHeHus dranaramm
BOO W3 |-|3T-5yTb!J'IOI{ 3Ha4YuUTEeNnbHO BbilLe, YemMm B Cliy4dae CTeKIAHHBLIX 6yTbI]'IOI{, OHW HacTOoNnbKO
Manbel, 4TO, MCXO04A W3 YPOBHA 3HAHUNA Ha AaHHbIF‘I MOMEHT, He npuxoauTca roBOPWUTbL O
3HA4YMTENLHOM ONACHOCTH AnAa 340pP0OBbA.

OH copaeTeA PH 3T0M Ha OOBIYHBIH PEIMKIHHT, 4 HE Ha « CYNEPUHCTHIHY (KOTOPBIH B ABCTPHH NPHMEHACTCH NPH NepepaboTke
MO TEXHOIOTHH « Oy TBUIKA B OVTRIAKY» ).

= Mwmerandrranar (DMP), apetundranatt (DEP), 4-nouundenon, mu-a-6ytandranar (DBP), 6ucdenon A (BPA),
oymunbenzundranar (BBP), mu(2-stunrexcun)dranar (DEHP, no DEHP HeT JaHHLIX 0 pocTe Mocie XpaHeHHs, T.K. PeayIbTaThl
H3MEPSHHH /10 XpaHeHHA He ObUTH NPHIOIHEI JUTA HCTIOIL30RAHHA )

#  JNononmutensHo Gela HCCIe0BAHA OJJHA BOJA M3 CTEKINHHOH GYTRUIKH, B KOTOpOH Nocie XpaHeHHs GhUIH 0GHApYAKEHEI ClIe/El

DMP u DEP, a Takke pocT cofepxanus 4-HoHundeHosna, Bce JApYrHe BelmlecTRa B CTEKITHHON OyThUIKe oBHapykeHHl He OBLLTH.

T.x. Obuta HMecenoBaHA TONLKO O7HAa Npoda BOJBI M3 CTEKJIAHHOH OYTHUIKH, H3 9TOr0 HeNb3s cfelarh OOMHH BRIBOJ I

CTEKJIHHBIX Oy TBLITOK.

*  DEHP, DMP, DEP, nuuzoGyTIdTanar (DiisoBP), DBP

5 8 Hudopmarius o6 skonoriueckoii nonuTHKe



ITPHIOXEHHE

310 cneagyet, O4HaKO, paccMaTpueaTb B KOHTEKCTE TOro, Yto Ha CEroAHsALWHUA geHb B AUCKYCCUAX
noKka eue BbICKa3biBawOTCA 04eHb MNpOTUBOpeYMBLIE MHEHMA O BIWAHWMKW @ Ha 30p0OBbe
rOPMOHOAKTMBHBIX BellecTB, nMnpexjge BCero, B OTHOWEeHWN JOONroBpemMeHHbIX 38rpﬂ3HBHHFI
HEBbLICOKMMW Ad03aMU, a Takxe BSE!MMOﬂGIF'ICTBMI;I pPa3fnnyHbIX TOPMOHOAKTUBHLIX BelWecTB WU UX
CYMMapHOoro BrinsHuA.

Genepansuag padbouas nanara 59
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Nudopmanmsa 00 3K0J0rn4ecKoii moJJuTHKe

Bbinyckn «MHbopmauun o6 3KONOrMYecKon NONMUTUKE» perynsapHo usgatrtca UHCTutyTOMm
3KOHOMMKM WU 3konoruu Paboueit nanaTel M NOCBSALWAKTCA akTyanbHblM BONpoOcam
3KoMnormyeckon nonutukn. WMx Uenb — npejocTaBneHWe, B MEpBYHD ouepeab,
WHOPMALMOHHOTO MaTtepvana v AWCKYCCUOHHOW OCHOBbI NS NWUL, WHTEPECYHOLWMXCS
3TVMW BOMPOCaMU.

Ecnu Bbl He cmornu nonyunuTe MHTEpecytowme Bac Beinyckn, obpauwjaintecs, noxxanyncra, B

OB6uwecTBeHHYK HayyHyo 6ubnuoteky Pabouein nanatel BeHbl.

130 Landwirtschaft und Kulturlandschaft — Zur

internationalen Diskussion
Waltraud Winkler-Rieder, Dieter Pesendorfer,

1998

131 Wegefreiheit im Wald — Umwelt im
Interessenkonfiikt
Christine Podlipnig, Wolfgang Stock, 1998

132 Abfallpolitik und Konsumenteninteressen —
Nationale Erfahrungen im européischen
Vergleich — Kiinftige Regelungen fir Altautos
und Elektroaltgerédte am Prifstand
Werner Hochreiter (Hrsg.), 1999

133 Autoverwertung — Fallstudien zur Behandlung
von Alt-Pkw in Autoverwertungsbetrieben
Renate Gabriel, 1999

134 Verkehrsentwickiung in Osterreich.
Verkehrsmengen und Emissiohen auf
wichtigen Straf3en
Osterreichisches Institut fur Raumplanung.
1999

135 Verkehrsldrmschutz in Osterreich
MaZnahmen und Aufwénde im Vergleich je
Verkehrstrager Schienen-, Stralen- und
Luftverkehr
Manfred T. Kalivoda 2000

136 Verkehrsldrmschutz in Osterreich — Teil Il
Anteil des LKW-Verkehrs am
StralRenverkehrslarmproblem
Manfred T. Kalivoda, 2000

137 Umweltfolgen von Gesetzen
Ausléndische Erfahrungen mit
a priori-Abschétzungen — Mdglichkeiten far
Osterreich?
Ralf Aschemann, 1999

138 Deregulierung im Umweltrecht
Ein Uberblick
Christian Onz, 1999

139 Arbeitnehmerbeteiligung am Umweltschutz
Die ékologische Erweiterung der industriellen
Beziehungen in der Européaischen Union
Eckart Hildebrandt, Eberhard Schmidt (Hrsg.),
2000

140 Wegefreiheit im Wald Il
Historische Entwickiung in Osterreich
Mit einem Anhang (ber das Betretungsrecht
in Schweden, Schweiz und Deutschifand
Mario Offenhuber, 2000

141 Verkehrsentwicklung und
Schadstoffemissionen im StralBennetz von
Wien
Osterreichisches Institut fir Raumplanung,
2001

142 Unternehmensverflechtungen in der
ésterreichischen Entsorgungswirtschaft
Klaus Federmair, 2001

143 Werner Hochreiter, Christoph Streissler,
Walter Hauer
Lenkungswirkung und Verwendung des
Altlastenbeitrags — Beifrdge zur Umsetzung
der Deponieverordnung und zur Reform der
Altfastensanierung in Osterreich. 2001

144 Umwelt und Beschaéftigung Strategien fir eine
nachhaltige Entwicklung und deren
Auswirkungen auf die Beschéftigung
Oliver Fritz, Michael Getzner, Helmut
Mahringer, Thomas Ritt, 2001

145 Partizipation und Access to Justice im
Umweltbereich — Umsetzung der Aarhus-
Konvention in Osterreich
Michael Hecht, 2001

146 Abfalipolitik zwischen Nachhaltigkeit und
Liberalisierung — Das Projekt ,Gesamtreform”
aus Arbeitnehmer- und Konsumentensicht
Werner Hochreiter (Hrsg.), 2001



147 Umwelt und Arbeit — Integrierter
Umweltschutz; Innerbetriebliche Verdnderung
und Partizipation
Beate Littig, Erich Griefler, 2001

148 Kritik der Studie von PricewaterhouseCoopers
uber Wasserver- und Abwasserentsorgung
David Hall, Klaus Lanz, 2001

149 Soziale Nachhaltigkeit
Von der Umweltpolitik zur Nachhalfigkeit?
Thomas Ritt (Hrsg.), 2002

150 Wasser zwischen éffentlichen und privaten
Interessen — Internationale Erfahrungen
Wolfgang Lauber (Hrsg.), 2002

151 Umwetlthaftung — bitte warten.
Der Vorschlag der EU-Kommission zur
Umwelthaftung — Wem nitzt er wirklich?
Werner Hochreiter (Hrsg.), 2002

152 Das rechtliche Umfeld des Berichts von
PricewaterhouseCoopers zur ésterreichischen
Siedlungswasserwirtschaft
Michael Hecht, 2003

153 Internationaler Vergleich der
Siedlungswasserwirtschaft
Wilfried Schénbéack et.al., 2003

153/Band 1: Landerstudie Osterreich. 2003

1563/Band 2: Landerstudie England und
Wales. 2003

153/Band 3. Lénderstudie Frankreich. 2003

153/Band 4: Uberblicksdarstellungen
Deutschland und Niederlande. 2003

153/Band 5: Systemvergleich vor
européischem und 6konomischem
Hintergrund. 2003

154 Was kostet die Umwelt? GATS und die
Umweltrelevanz der WTO-Abkommen
Tagungsband, Wolfgang Lauber (Hrsg.), 2003

155 Ausverkauf des Staates? Zur Privatisierung
der geselischaftlichen Infrastruktur
Tagungsband, Wolfgang Lauber (Hrsg.), 2003

156 Umweltschutz- und Arbeitnehmerinnenschutz-
Managementsysteme
Thomas Gutwinski, Christoph Streissler
(Hrsg.), 2003

157 Bestrafung von Unternehmen —
Anforderungen an die kommende geseizliche
Regelung aus Arbeitnehmerinnen- und
Konsumentinnensicht,

Tagungsband, Werner Hochreiter (Hrsg.),
2003

158 Was kostet die Umwelt? Wie
umweltvertraglich ist die EU?
Tagungsband. 2004

159 Schutz von Getrdnkemehrwegsystemen —
Aufarbeitung fachlicher Grundlagen anlailich
der Aufthebung der Getrénkeziele durch den
Verfassungsgerichtshof
Walter Hauer, 2003

160 Soziale Nachhaltigkeit
Beate Littig, Erich Griefdler, 2004

161 Der ,Wasserkrieg” von Cochabamba.
Zur Auseinandersetzung um die Privatisierung
einer Wasserversorgung in Bolivien
Hans Huber Abendroth, 2004

162 Hauptsache Kinder! Umweltpolitik far Morgen
Tagungsband. 2004

163 Verkehrsmengen und Verkehrsemissionen auf
wichtigen StraRen in Osterreich 1985 - 2003
Osterreichisches Institut fur Raumplanung, 2004

164 Einflufaktoren auf die Héhe der
Millgebiihren. 2005

165 Anteil des LKW-Quell-Ziel-Verkehrs sowie
dessen Emissionen an gesamten
StraBengtiterverkehr in Wien
Osterreichisches Institut fur Raumplanung,
2006

166 Privatisierung des Wassersektors in Europa
Reformbedarf oder Kapitalinteressen?
Wolfgang Lauber (Hrsg), 2006

167 EU und Wasserliberalisierung
Elisa Schenner, 2006

169 REACH am Arbeitsplatz
Die Vorteile der neuen européischen Chemi-
kalienpalitik fir die Arbeitnehmerinnen
Tony Musu, 2006 (vergriffen)

170 Feinstaub am Arbeitsplatz
Die Emissionen ultrafeiner Partikel und itre
Folgen fir Arbeithehmerinnen
Tagungsband, 2006

171 Luftverkehr und L&rmschutz
Ist-Stand im internationalen Vergleich
Grundlagen fir eine dsterreichische Regelung
Andreas Kéafer, Judith Lang, Michael Hecht,
2006

173 Welche Zukuntt hat der Diesel?
Technik, Kosten und Umweltfolgen
Tagungsband, Franz Greil (Hrsg), 2007



174 Umsetzung der EU-Umwelthaftungsrichtlinie
in Osterreich
Tagungsband ergéanzt um Materialien und
Hintergrunddokumente zum Diskussionspro-
zess
Werner Hochreiter (Hrsg), 2007

175 Klimaschutz, Infrastruktur und Verkehr
Karl Steininger et.al., 2007

176 Die Strategische Umweltprifung im Verkehrs-
bereich
Tagungsband, Cornelia Mittendorfer (Hrsg),
2008

177 Die UVP auf dem Prifstand
Zur Entwicklung eines umkampften Instru-
ments
Tagungsband, Cornelia Mittendorfer (Hrsg),
2008

178 Die Umsetzung der EU-Umgebungs-
l&rmrichtlinie in Osterreich
Tagungsband, Werner Hochreiter (Hrsg),
2008

179 Feinstaubproblem Baumaschine
Emissionen und Kosten einer Partikelfilter-
nachriistung in Osterreich. 2009

180 Mehrweg hat Zukunft!
Lésungsszenarien fir Osterreich im internati-
ohalen Vergleich
Tagungsband, Werner Hochreiter (Hrsg);
2010

181 Siedlungswasserwirtschaft in éffentlicher oder
privater Hand
England/Wales, die Niederfande und Porto
Alegre (Brasilien) als Fallbeispiele
Thomas Thaler, 2010

182 Aktionsplanung gegen Stral3enldrm — wie geht
es weiter?
Tagungsband, Werner Hochreiter (Hrsg),
2010

183 Agroftreibstoffe — Losung oder Problem?
Potenziale, Umweltauswirkungen und soziale
Aspekte
Tagungsband, Christoph Streissler (Hrsg),
2010

184 Lkw-Tempolimits und Emissionen
Auswirkungen der Einhaltung der Lkw-
Tempolimits auf Autobahnen auf Emissionen
und Larm. 2011



