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. JUTEPATYPHBIN OB30P
Bsenenue

XXI Bek — 3TO BEK HE TOJIBKO BBICOKHX TEXHOJIOTHH, HO U TJIOOAIBHBIX SKOJIOTHYECKHUX
npoOiem. OTHON U3 HUX SBISETCS MPOOJIeMa 3arpsA3HEHUS OKPYXKAIOWIEH Cpelsl Pa3iTuuHBIMU
IIaCTUKaMH M MOJUATHICHOBLIMHM nakeTamH. IlmacTmacca moJryuuniia GOHBH_IyIO MOMMyJIApHOCTH B
MHpE, a U U3/eNus U3 He€ HCIONB3YIOT BO BCeX cdepax kusHenesrenbHocTd. Hac Besne u
BCIO/Iy OKPY)KalOT IUIACTUKOBBIC M3/ENHUsS, BIPOYEM, 3TO HEYIUBHUTEIBHO, TaK KaK IIacTMacca
SIBJISIETCSI CaMbIM JICLIEBBIM, MPOCTHIM M JITKUM B HCIOJIb30BaHUU MarepuaysioM. [lomb3yscek
UMM, MBI HE 33lyMbIBaeMCsl Kakoil BpeJ] HeceM OKpyxkaromiei cpeae. M3 orpoMHOTO KOJM4ecTBa
IIPOM3BEIEHHOI0 B MUpPE IJIACTHKA MepepaboTaHo TOJIbKO 0K0iI0 9%, a coxokeHo — 12 %, Bce
OCTaJIbHOE BaJIsieTCs Ha 3eMile, B Boje. M3-3a 3TOro crpagaroT XKUBOTHBIE M PACTEHHS, UTO
NPUBOJNUT K MX BbIMHpaHuio. [IpoOnema yTHIM3anMy IUIACTHKA C KaXKIOM T'OJOM CTaHOBUTCS
Oosiee akTyaJbHEH, Be/lb YEJIOBEUECTBO €IIE HE MPHIyMaJI0 ONTUMAIBHBIN C1I0cO0 mepepaboTKu

IUIACTHKA, KOTOPBII YHUUTOXkAJ ObI IIOJIOBUHY MyCOpa, 0€3 Bpesia Al OKPYXKaroIed Cpeibl.

lle.flblo JTAaHHOM HCCJIEI0BaTEIbCKOM pa6OTH ABIIACTCA BBISIBJICHUC HanOoJee

OIITUMAJIBHOT'O CII0c00a YTUJIA3allUu Ha MIPUMEPE HEKOTOPBIX IMIIACTMACCOBBIX H3)ICJ'IPII>1.
Ilocmasnennvie 3a0auu:

— HCCJICAO0BATh BJIMSAHUC TCppHTOpI/II\/JI BPEMCHHOI'0 pasMCIICHUA IJIACTMAaCCOBBIX OTXOO0B

MMPOU3BOJACTBA U BBIABJICHUC CII0CO00B Hepepa60TKI/I IUTAaCTUKOBBIX OTX040B B Poccuu u B MHDPE;

— TMPOAHAJIU3UPOBATh XMMHMUYECKHH COCTaB U (U3NYECKHE CBOMCTBA pa3IMYHBIX

IJIACTHKOB;

— NPOBECTHU JIAOOPATOPHBIE MCCIEJOBAHUS 10 M3YYEHHUIO CBOWCTB IIACTHKA U CHENaTh

BBIBOJIHI,

— BBIIBUHYTH HpCI[HOJ'IO)KCHI/I}I(pCKOMCH,Z[aI_II/II/I) 0 OIITUMAJILHOMY CHOCO6y YTUIIHA3allun

IIJIaCTUKOBBIX I/ISJIG.]'H/If/i .

B kadectBe o00vekmos uccnedoeéanus ObUIM  B3ATHl  CICIYIOIIHE IPEAMETHL:
MMOTUATUIICHOBBIN MMakeT, OoAHOpAa30Basg MCIAUIMWHCKAasA MacCKa, IJIaCTUKOBAad 6YTI>IJIK3 HU3-1mona

BOJIbI, OYMa)KHBIN OJTHOPA30BBIN CTAaKaHUMK H3-TI011 Kode.

IIpeomem uccnedosanusn: MONbBITKA YTUIA3AIUHU TUIACTUKOBBIX OTXO/IOB.



Memoobt uccnedosanua: N3ydeHue W aHajau3 JIMTEpaTypbl U MarepuainoB cetu Internet,

HaOII0IEHUE, SKCIIEPUMEHT, OTIMCAHNEe, CPABHUTEIBHBIN aHAIN3 U 0000IIeHHE.
1.1WcTopus co3manus

Uro Ttakoe mmiaactmacca? Ilmactmacchl (IJIacTUYECKHE MACCHI), WM IJIACTUKA —
MaTepuaibl,  OCHOBOW  KOTOPBIX  SBISAIOTCA  CHUHTETHMYECKHE WM  TPUPOJHBIC
BBICOKOMOJIEKYJISIpHBIE coenHeHus (moaumepsl). [lomumepsl B cBOIO ouepenb O3HAYAIOT OT
rped. MONMH «MHOTO» MEPO «4YacTh)» — BEIIECTBA, COCTOSIINE U3 «MOHOMEPHBIX 3BCHBEBY,
COCTMHEHHBIX B JUJIMHHBIE MaKPOMOJICKYJIbl XUMUYECKUMHU WM KOOPJWHAITMOHHBIMH CBSI3SIMHU.
[Tonumepamu MOryT OBITH HEOpPraHMYECKHE U oOpraHuueckue. Ha3BaHue «IuIacTMacChl»
O3HAYaeT, 4YTO OTH MaTepuanbl MOJ JEHCTBMEM HArpeBaHus U JaBJICHHS CIOCOOHBI
(bOopMHUPOBATHCS U COXPAHATH 3aJJaHHYI0 (POopMy Tocie oxJaxaeHus: uin orBepaenus. [Iporecc
(dhopMOBaHUS COMPOBOKIACTCS TIEPEXOJIOM TUTACTUICCKU JehOPMUPYEMOTO (BA3KOTEKYIETO WIIH
BBICOKOAJIACTUYECKOT0)  COCTOSIHUSL B TBEpHOE  cocTosHHMe  (CTekinooOpa3Hoe WU

KPUCTAIIIMYECKOE).

Kro w300pen muractmaccy? IlepBas 1utactmMacca Oblla TIOMydYeHA  AHTIIHACKUM
MeTajulyproM M uzoOperarenem Asekcanapom Ilapkcom B 1855 romy. Ilapkc HasBanm eé
napke3uH. Ilapke3uH Obu1 BrepBble MpeacTaBieH Ha bomnbimoil MexyHapoJHON BbICTaBKE B
Jlonnone B 1862 roay. B 1866 roay Ilapkc OTKpBUT MPOU3BOJICTBO MJIACTMACCOBBIX U3/IEIHI, HO
KayecTBO pabOThl OCTABJSUIO KeNaTh JYYIIEro, U YXKe CIyCTs JBa roja ¢upma pa3opuiack.

OI[HaKO Yy aeciia Hacha HallllTMCh MMOCICA0OBATCIIN.

[IpeemMmHUKOM TIapKe3WHA CTaJl KCWJIOHUT (Ipyroe Ha3BaHHWE TOTO K€ MaTrepuania),
npousBoauBLIMiics komnanuen Jlanuans Crumia, ObiBIIero cotpyanuka Ilapkca, u nemmynounn,
npousBoauBluuicss  JbkoHom  Yaciu  XanaroMm.  [lepBoHayanbHO — LEUTYJIOMZ  CTal
WCIIOJIb30BAaTbCSl TaM, TAE€ pPaHbLIEC MCHOJb30BAIA CIOHOBYHO KOCTb, B YaCTHOCTH, IS
W3TOTOBJICHHUS OWJIBSIPAHBIX MIAPOB, KJIABUIN TMHAHWHO, HWCKYCCTBEHHBIX 3yOOB. Pa3zButune
MJIaCTMACC HAa4vajgoCh C MCIOJIb30BAHUS MPUPOJHBIX INIACTUYECKUX MATEPHAIOB (3KeBATEIbHOU
PE3UHKH, IIeJIaKa), 3aTeM MPOJOJIKIIOCH C UCMOIB30BAHUEM XUMHUYECKH MOTUDHUITUPOBAHHBIX
MPUPOIHBIX MAaTEPHATIOB (pe3UHA, HUTPOIEILTION03a, KOJUIareH, TajalluT) U, HAaKOHEIl, MPHIILIIO K
MOJITHOCTBIO CHUHTETUYECKUM MOJieKynaM (OaKeauT, SMOKCHAHAS CMOJIA, TOTMBHHIIIXJIOPHU,

MOJIMATUJIEH U IPYTHE).

B 1907 rony Genbruiickuii u amepukaHckuii xumuk Jleo bakemang u3obpén Gakenut —
HEepPBYIO HEIOPOTYIO, HETOPIOUYIO U IMOJHOCTHIO CHHTETHYECKYIO IIaCTMAacCy YHHBEPCAIBHOTO
NpUMEHEHHA. AMepHKa 3JeKTpuduIpoBanacs, e TpeOOoBaJICS Marepuan sl H30JIATOPOB,
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KOTOPBIA MOT 3aMEHUTh J00HUT WM Inemiak. Ho oka3amoch, 4To OakeNIUT TOIXOIUT st
MEXaHU3HPOBAHHOIO MAaCCOBOI'O IPOU3BOJICTBA O4YeHb MHOrux Beme. [locne co3manus
OakenuTa MHOTHE (PUPMBI OLIEHWIM MTOTCHIIMAT TUTACTUKOB M CTAJIA TIPOBOJIUTH MCCIEIOBAHUS C

OCJIBIO CO3JaHUs HOBBIX ITIJIACTUKOB.

B Poccun Taxoke Benuch paboThI MO CO3JaHMIO TIACTUYECKUX MAacc Ha OCHOBE (heHoJa U
dopmanbieruga. B 1913—1914 romax Ha menkoTkamnkoil ¢adbpuke B aepeBHe [[yOpoBke B
okpectHocTsX T. OpexoBo-3yeBo I'. C. IlerpoB coBmectHo B. U. JIucesim u K. U. TapacoBsim
CHHTE3HMPYET NEePBYIO PYCCKYIO IIACTMAcCy — KapOOIUT U OpraHusyer e€ mpousBoactBo. CBoé
Ha3BaHUE KapOOJUT TONXY4WsI OT KapOOJOBOW KHCIOTHI, JApyroro HasaHusi ¢enoma. B
nanpHelimem I[lerpos I'puropuit Cem&HoBHY TpoOAOKaeT pabOTy MO YCOBEPIICHCTBOBAHHUIO

niJacTtmMacc u pa3pa6aTLIBaeT TCKCTOJIUT.

3BE3HBIM YacoM Iu1acTMacchl ctajl XX BEK, MOBJIEKIINN 3a cOO0H MaccoBbIE pa3padOTKU
U YCOBEpIIEHCTBOBAHUE MaTepuana. YUYeHble HKCIEPUMEHTHPOBAIM C COCTaBOM, J100MBasCh
pa3IMYHBIX PacUBETOK U CBOWCTB. OQHUM U3 PaHHUX AOCTHXKCHHUH B IPOM3BOJCTBE IIACTMACChI
CTal MOJMITHICH, KOTOPBIM CIEepBa HCIOIL30BAJCA A TeleOHHBIX KalOened, M TOJIBKO

IO3aHEC O6p€ﬂ HN3BCCTHOC HAM NPUMCHCHUC.

[Tocrne okOHYaHUs BOWHBI, KOTJa MOTPEOOBAIOCH OBICTPOE BOCCTAHOBJICHHE TOPOAOB H
ObITa, IIacTMacca ChIrpajia HEMAJIOBAXKHYIO poib. [maBHeIM coObiTueM Beka crtan [IBX,
ciay4yaiiHO u300peTeHHBIM (¢paHiy3om AHpu Penro. Marepuan mnpou3Ben HACTOSIIYIO
PEBOJIOLUIO B TPOU3BOJCTBE, CTaB OCHOBOM HM3TOTOBJIEHHUS MHOXECTBO OBITOBBIX MEIIOYEH,

CTPOUTCIIbHBIX OCHOB, O6YBI/I.

1.2 Tunel 11acTHKA.

[TnacTmacchl KJIACCH(PHUUUPYIOT MO pa3HbIM KPUTEPHUSIM: XUMHUYECKOMY COCTaBY, >KUPHOCTH,
XKeCTKOCTH. Ho TJIaBHBIM KpUTEpUEM, KOTOPBI OOBACHSAET NPHUPOAY IOJIHUMEpa, SBISIETCS
XapakTep MOBEACHUS IJIaCTHKa pH HarpeBaHuu. [1o 3 ToMy mpu3HaKy Bce MIACTUKH JAETSATCS Ha
TPU OCHOBHBIE TPYMIIbI: TEPMOIUIACTHI; PEAKTOIUIACTHI; 3JacToMephl. [IpuHaIIeKHOCTh K TOU
WIM MHOM TpymIme onpenensior ¢opma, BEeIUUYNHA U PACIOIOKEHHE MaKpOMOJEKYJ, Hapsay ¢

XUMHUYECKUM COCTABOM.
TepMoruiacTsl (TEpMOIUIACTUYHBIE TTOJTUMEPHI, IJIACTOMEPHI)

TepMOHHaCTBI — OTO IIJIACTMACCBI, KOTOPLIC IMPU HArpCeBC INJIABATCA, 4 IIPU OXJIAXKACHUU

BO3BpalIalOTCA B HUCXOAHOC COCTOSIHHC. OTH IUIACTMACChl COCTOSAT M3 JIMHECWHBIX HWJIM CJICTKA
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pa3BETBIICHHBIX  MOJICKYJSAPHBIX — 1iereil. [Ipu  HEBBICOKMX  TeMmIepaTypax  MOJCKYJIbI
pacroniaratorcsi INIOTHO APYT BO3JIE APyra W MOYTH HE JBUTAIOTCS, TIOATOMY B 3THUX YCIOBHSX
lacTMacca TBepAas W xpynkas. IIpy HeOOJBIIOM MOBBIIIEHUH TEMIIEPATyphl MOJIEKYIIbI
HAUMHAIOT JIBUTATHCS, CBSA3b MEXIy HUMH Ocja0eBaeT, M IjIacTMacca CTaHOBUTCS TUIACTHYHOM.
Ecnu HarpeBath miactmaccy eiie 0oJibliie, MEeKMOJICKYIISIPHBIC CBSI3U CTAHOBATCS elie ciadee u
MOJIEKYJIbl HAQYUHAIOT CKOJIB3UTH OTHOCHUTEIBHO JAPYr JApyra — Marepual IEpEXOIUT B
AIIACTHYHOE, BA3KOE TEeKydee COCTOosHuE. lIpu MOHMKEeHHH TeMIiepaTypbl U OXJIaXKIACHUH BECh
nporecc HAST B oOpaTHOM mopsjke. Ecim He gomyckaTh mneperpeBa, IpU KOTOPOM IIETTH
MOJICKYJI PaclaJarTcs ¥ MaTepHall pa3jiaraercs, MpoIecc HarpeBaHUsi U OXJIAXKICHHUS MOXHO
MOBTOPATH CKOJIBKO YIOAHO Pa3. DTO OCOOEHHOCTh TEPMOIIACTOB MHOTOKPATHO Pa3MAT4aThCs
MIO3BOJISIET HEOJHOKPATHO IepepadaThIBaTh 3TH IUIACTMACCHl B T€ WIJIM WHBIE u3aenus. To ecTh
TEOPETUYECCKH, M3 HECKOJIBKUX THICSY CTAKAHYMKOB H3-TIOJ] HOTYpTa MOYKHO H3TOTOBUTH OJIHO
Kpputo. C TOYKM 3pEHHs 3allUThl OKPYXKAIOIIEW Cpeapl — 3TO OYEHb BAKHO, MOCKOIBKY
nocyenyromas nepepadboTka Wi yTwiIM3anus — Oombinas mpobnema mnoguMepoB. Ilomas B
MIOYBY, M3/€NUs U3 IulacTuka pasnaratorcs B TedeHue 100—400 ner! Kpome toro, 6marogaps
STHM CBOWCTBAM TEPMOILIACTBI XOPOUIO IMOAJAOTCS CBapKe M maiike. TpemuHbl, H3JIOMBI U

I[e(l)OpMaI_[I/II/I MOJKHO JICTKO YCTPAaHUTD MMOCPCACTBOM TCIIJIOBOTO BO3/ICHCTBUA.

BONBIIMHCTBO MONMMEPOB, TPUMEHSIEMBIX B aBTOMOOWJIECTPOCHHH, SIBISIFOTCS HMEHHO
TepMoruiactaMu. Vcrmonb3yroTcsl OHM Ml MPOUM3BOJACTBA Pa3NUYHBIX JeTaleil MHTepbepa U
JKCTephepa aBTOMOOWIISA: MaHenel, KapkacoB, OaMIIepOB, pEIIETOK pajauaTopa, KOpIycOB
doHapeld W HaApYKHBIX 3€pKall, KOJMAKOB Koiec u T.J. K Tepmoriacram oOTHOCATCS
nonunponwied (PP), momusBunuxnopun (PVC), conmomumepsl akpuioHUTpuia, OyTaaueHa u
ctupona (ABS), mnomuctupon (PS), mnomuBununanerar (PVA), mnomustunen (PE),
nonuMeTmwiMmerakpunar  (oprcrexino) (PMMA), mnomuamua (PA), mnonukapbonar (PC),

nonuokcumetuiieH (POM) u npyrue.
PeakronnacTel (TepMOAKTUBHBIE TIACTMACCHI, 1YPOTLIIACTHI)

Ecnu st TepMoruiacToB mpoliece pasMSATYCHHS W OTBEPXKICHUS MOXKHO TIOBTOPSTH
MHOTOKPATHO, TO PEAKTOILIACTHI MOCIe OJHOKPATHOTO HarpeBaHus (Mpu (HopMOBaHUU H3AETHUS)
NEepeXoJAT B HEPACTBOPUMOE TBEPAOE COCTOSIHHME, W MPU MOBTOPHOM HArpeBaHUU YK€ HE
pasmsrdatorca. Ilpoucxoaur HeoOpatumoe OTBepkIeHHe. B  HadalibHOM  COCTOSIHUU
PEaKTOIIACThl UMEIOT JIMHEWHYIO CTPYKTYPY MAaKpOMOJIEKYJ, HO MHpU HAarpeBaHUM BO BpeEMs
MPOU3BOJCTBA (OPMOBOTO H3JEHHS MAKPOMOJIEKYNBI «CIIMBAIOTCS», CO37aBasi CETYaTyIo
MPOCTPAHCTBEHHYIO CTPYKTypy. VIMeHHO Onaromapss Takoil CTPYKType TECHO CIICTUICHHBIX,

(CIOUTBIX» MOJICKYJI, MAaTCpHaAJl IMOJIYy4acTCAd TBEPALIM U HEIJIACTUYHBIM, U TCPACT CIIOCOOHOCTH
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IIOBTOPHO MEPEXOJUTh B  BS3KOE TeKydyee cocTosHMe. M3-3a 3Toil  ocoOeHHoCTH
TEPMOpEaKTHUBHBIE TIACTMACCHI HE MOTYT MOJBEpraTbcs MOBTOPHOH mepepaborke. Taxke nx
HENlb3sl CBapuBaTh M (OPMOBATh B HArpeTOM COCTOSHUM — TIPU TEPETrPEeBE MOJEKYJISPHBIC

LEIMOYKH paclagaroTCsa U MaTEpHall paspymacTcs.

O1H MaTCpHraibl ABJIAIOTCA HOCTATOYHO TCpMOCTOfIKPIMH, IMO3TOMY HX HCIIOJIb3YIOT,
HampuMep, [Uisl TPOU3BOJCTBA JIeTalel KapTepa B IOJKAOTHOM MpocTpaHcTBe. U3
apMHUPOBAHHBIX (HAIPUMEpP, CTEKJIOBOJIOKHOM) PEaKTOIIACTOB MPOU3BOAST KPYIHOrabapUTHHIE
Hapy)XHbIe Ky30BHbIE JeTaiud (KamoThl, KpBUIbS, KpPBILIKA OarakuukoB). K rpymme
PEaKTOIIaCTOB OTHOCATCS MaTepualibl Ha ocHOBe (eHo-popmanpaerunubix (PF), kapdamumo-

dopmanbaeruanbix (UF), snokcuanbix (EP) u monusdupHbIX cMOJL.
DnacTomepbl

DnacToMepbl — 3TO ILIACTMACCHl C BBICOKOJIACTUYHBIMU CBoOicTBamu. [Ipu cuioBom
BO3/CUCTBUM OHM INPOSBISIOT THOKOCTh, @ MOCIE CHATHUS HANPSKEHUS BO3BPALLAIOT UCXOIHYIO
dopMy. OT IpOYMX MACTUYHBIX IJIACTMACC ATACTOMEPDI OTIMYAIOTCSA CIOCOOHOCTBIO COXPAaHSTh
CBOIO JIACTUYHOCTh B OOJBIIOM TEMIEPAaTypHOM Auana3oHe. Tak, Halpumep, CUIMKOHOBBII
Kay4yK OCTaeTcsi YIpyrum B quana3zoHe temneparyp ot -60 mo +250 °C. DmacToMepsl, Tak ke,
KaK M PEaKTOIUIACTBI, COCTOST M3 IPOCTPAHCTBEHHO-CETYATBIX MAaKpOMOJEKyJl. Tosbko B
OTJIMYME OT PEAKTOIUIACTOB, MAaKpPOMOJIEKYJbl 3JIaCTOMEPOB PACIOJIOKEHBI 0OJee MIHUPOKO.
NMenHo Takoe pa3meleHre oOyCIaBIMBAeT MX YIPYTrue CBOMCTBA. B cumity cBoero ceryaToro
CTPOEHHUSI 3JacCTOMEpbl HEIUIABKM M HEPacTBOPHMBI, KaK M pEeaKTOIIacThl, HO HaOyXaroT

(peakromacTsl HEe HAOyXaroT).

K rpymme smacTtoMepoB OTHOCATCS pas3IMYHbIE KaydyKH, IOJIMYPETaH U CHIMKOHBL. B
aBTOMOOMJIECTPOCHUM HMX HCIOJB3YIOT TPEUMYILECTBEHHO JUIS HW3TOTOBJIEHHS  UIMH,
YIJIOTHUTENEH, croiliepoB U T.J. B aBTOMOOMIIECTpPOGHUHM HCHONB3YIOTCS BCE TPH THIA
IJIACTUKOB. TakXke BBITYCKAaOTCS CMECH M3 BCEX TPEX BUJOB MOJMMEPOB — TaK Ha3bIBAEMBbIE

«6onenaen» (blends), cBOMCTBA KOTOPHIX 3aBUCST OT COOTHOIICHHUS CMECH M BUa KOMITIOHEHTOB.
["a3oHaMONHEHHBIE M1ACTMACCHI

["a30HanonHeHHbIE TIACTMACCHI (TIEHOIIACT) — CBEPXJIETKUE IIACTUYECKHE MaTepHallbl,
[I0JIyYa€Mble Ha OCHOBE pa3JIMYHBIX CHUHTETHMUYECKHUX MOJMMEpPOB. HamoMuHaroT CTpyKTypy
3aCThIBIIEH IeHbl. HanmomHWTENb Takux MaTepualoB — ra3. ['a30HanoJIHEHHBIE IUIACTMACChI
XapakTepU3yloTCsd BBICOKOW TEMmIO0-, 3BYKO- M  AJIEKTPOM3OJIMPYIOIIEH CIIOCOOHOCTBIO.

XUMHUeCKHEe U MEXaHUYECKHE CBOMCTBA ra30HANOJHEHHBIX INIACTMACC M MX TEIUIOCTONWKOCThH B



3HAYUTENBHOM CTENEHM ONPEAEISIOTCS CBOMCTBAMU MCXOAHBIX MOJIMMEPOB, a M3OJSALMOHHBIE
XapaKTEPUCTHKH — OCOOCHHOCTSAMHU (PU3UUECKOT0 CTpoeHHs. ['a30HaNOIHEHHBIE IIACTMACCHI
MOTYT OBITh TOJYYEHBI M3 BCEX M3BECTHBIX B HACTOsIEE BpeMs MOIUMepoB. Takke 3TH

IJ1aCTMAcCChI pasacCiiaiOT Ha pa3HbIC BUABI B 3aBUCUMOCTH OT UX CBOMCTB.

I"a3oHanoNHEHHBIE INIACTMACChI INPUMCHAIOT B KadCCTBC JICTKUX yHJIOTHI/ITeHef/’I u

TEIJIOU30JIATOPOB B 0OoJIBIIIOM CIIEKTPE NPOU3BOACTB U B CTPOUTCIILCTBE.

B wactHOCTH, ITOPOJIOH — MATKHM YNPYTWM IMOPOILIACT HA OCHOBE IEHOIIOJIMYPETAHA.
HasBanue «10posioH» IPOUCXOAUT OT Ha3BaHUA TOproBou mapku «Iloposon» B coBpeMeHHBIX
criacaTelIbHBIX JKWJIETaX MCIOJIB3YIOT IEHOIIAcCT (MEHOMOJUCTUPOI) BMECTO HATypallbHOU

pOOKH.

1.3 CgolicTBa mjacTuka
JJist Tu1acTMacc XapakTepHbI CISIYIOIINE CBONCTBA:

— HU3Kas TWIOTHOCTH (00bryHO 1,0 — 1,8 r/cM3, B Hekotopeix ciaydasx go 0,02 — 0,04

r/cM3);

— BBICOKasi KOPPO3UOHHAs CTOUKOCTh. [litacTMacchl He MOABEPKEHBI IIEKTPOXUMUYECKON
KOPpO3UH, HA HUX HE JNEUCTBYIOT Clla0ble KUCJIOTHI M IeNo4Yd. ECTh miacTMacchl, CTOMKHE K
JIEUCTBUIO KOHIICHTPUPOBAHHBIX KHUCIOT W IIeJoued. BoNIbIIMHCTBO TutacTMacc Oe3BpeIHBI B

CAaHUTAPHOM OTHOUICHHUH,
— BBICOKHEC JUIJICKTPUUCCKUC CBOﬁCTBa;

— XOpomas OKpalnBacMOCTb B TH00BIE OBCTA. HCKOTOpBIe I1acTMacCbl MOT'YT OBITh

H3TOTOBJICHBI ITPO3pPAYHBIMH, HE YCTYITAIOIIUMHU IO CBOMM OINITUYCCKHUM CBOMCTBaM CTCKJIaM;,

— MEXAaHUYECKUE CBOWCTBAa IMIMPOKOrO Juana3zoHa. B 3aBUCMMOCTH OT HPUPOJIBI
BBIOpaHHBIX TTOJTUMEPOB U HATIOJIHUTENEH MIACTMACCHl MOTYT OBITH TBEPABIMU U MTPOYHBIMU WU
Ke THOKMMHU U yIPYrUMH. Psij MiacTUKOB MO CBOEM MEXaHWYECKOW MPOYHOCTH MPEBOCXOUT
gyyryH W Oponsy. [lpu omHOM W TOM K€ Macce TIIacCTMAccoBasi KOHCTPYKIHS MOXKET IO

MMPOYHOCTU COOTBCTCTBOBATH CTaHBHOﬁ;

— aHTU(PUKIMOHHBIE CBOWcTBa. [lmacTMaccel MOTYT CIYKHTh IOJHOUEHHBIMU
3aMEHUTEISIMU aHTU(DPUKITMOHHBIX CIIIABOB (OJIOBIHHUCTHIX OpOH3, 6a00uTOB U 1p.). Hanmpumep,

MOJIMAMUIHBIC IMMOAIIHUITHUKHU CKOJIBXXCHUS JJIIUTCIBbHOC BpECMsS MOT'YT paGOTaTB 0e3 CMa3KH,



— BBICOKHC TCIIIOU30IALIHOHHBIC cBoiictBa. Bce ImIacTMacChbl, KakK IIpaBHJIO, IIJIOXO
MMPpOBOAAT TCILUIOTY, a TCIIOMPOBOAHOCTL TAKUX TCIIOU3OJISATOPOB, KAK IICHO- W IMOPOILIACTHI,

noutu B 10 pa3 MeHbliIe, 4eM y 0OBIYHBIX MJIACTMACC;

— XOpomHre€ TEXHOJIOTHYCCKUC cBoiictBa. OT HHX 3aBHCHUT IMPOYHOCTHL U HAJACKHOCTH
COCAMHCHU A, BOBMOKHOCTb CKIICUBAHUSA TCX WJIM MHBIX TUIIOB MAaTCpHaIOB, KOM(l)OpTHOCTB HJIN

TPYAOEMKOCTh IIPU MTPOBEICHUH PaOOTHI.

HemocTaTkoM OOJBIIMHCTBA IJIACTMACC SBJISETCS MX HEBBICOKAs TEILIOCTOMKOCTH (1o 100
120°C). B Hacrosimiee BpeMsi BEpPXHUN TeMIIEpaTypHBIM Ipelen JUisi HEKOTOPBIX BHUIOB
nonuscs 10 300 — 4000C. [Tnactmacchl MOTYT paboTaTh MPU YMEPEHHO HU3KUX TeMIIepaTypax
(mo —70°C). Henmocratkamu I1acTMacc TakKe SIBISIFOTCS UX HU3Kas TBEPAOCTh, CKIIOHHOCTH K
CTapeHUI0, TOJ3y4eCTh, HECTOMKOCTh K OOJBIIMM CTATHYSCKUM U JUHAMHUYCCKUM Harpy3Kam.
OnHako TOJIOKUTENIbHBIE CBOMCTBA 3HAYUTEIBHO TMPEBOCXOMAT HUX HEAOCTAaTKH, YTO

O6YCJ'IOBJ'II/IB3.CT BBICOKHUC TCMIIbI pOCTa CKCIOAHOI'O ITPOU3BOJACTBA IIJIaCTMACC.

1.4 Busl miacTuka
MapkupoBKa ¥ TPUMEHEHHE TTACTMACC

YMeHue nmpaBUIbHO paclIM(poBBIBATh OYKBEHHYK0 MapKHpPOBKY IIACTHKA HEOOXOAUMO
XOTs1 OBl ISl TOTO, YTOOBI HE HAHECTH HETONpPAaBUMBIA BpEI 370POBBIO TPH IOJH30BAHUH
U3JICNTUSIMI M3 9TOT0 MaTepHuaia. HekoTopele BHABI MJIacTUKa CIIOCOOHBI MEJICHHO pa3pyliaTh
opraHu3M 4enoBeka. OTKa3aTbCs OT HUX IOJHOCTBIO MbI HE CMOXKEM, HO YMEHBIIUTh
OTPHIIATENIbHOE BIMSIHHUE BIOJHE pealbHO. BHUMaTeNnbHO H3ydaiiTe TOBap, KOTOPBIN IUIaHUpyeTe
KynuTh. [Ipon3BonuTens 00s3aH MapKUpoBaTh cBoM m3zenus. Ecnu cnenmanbHoe 0003HaYEeHNE
OTCYTCTBYeT — 3TO JOJDKHO Bac HAacTopoxuTh. CaMu IJIacTMacChl HE  SBISIOTCS
KaHI[epOreHaMHd, a MMM MOTYT OBITh HEKOTOpbIE BellecTBa B HHUX cojaepkamuecs. OHU
NO0aBIIAIOTCS TMPOU3BOAMUTENAMU JUIsI TOJY4YEHHs TEeX WIM MHBIX CBOICTB MarepHaa.
OnpenenuTbcs ¢ THIIOM TUIACTHKA BO3MOXKHO, €CITM Ha M3ICITUH MMEETCS COOTBETCTBYIOIIAS
MapKkupoBka. O003HaUCHNE YaCTO HAHOCAT B BUJE TPEYTOJBHHUKA, CTOPOHBI KOTOPOTO COCTOSIT
u3 Tpex crpenok. Ilox ¢urypoit — abOpeBuatypa, a BHYyTpH — Iudpa. Ha mpombiieHHbIX
IPOAYKTaX MapKUPOBKa OOBIYHO BHIIITAMIIOBBIBAETCS B CBOEOOpa3HBIX ckoOkax. Hampumep, 310

MOXeT BRIIIIACTh Tak: >PC<, >PUR<, >PP/EPDM<, u ap.

Pa3HOBI/I,£[HOCTI/I I1aCTUKa MU HUX C(bepa MNPUMCHCHUSA OCHOBBIBAKOTCS Ha TOM, KaKHC

MOJIMMEPBI ABJIAKOTCA 0a30BBIMH — CHHTETHUYECKHE HIIU MpUPOAHBIC. O1H MaTcepuajibl MOT'YT
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OBITh B BUJE TEPMOIUIACTUYHBIX IIacTMacc (0OpaTUMBIMHU 110 (OpME) U TEPMOPEAKTUBHBIMU
(HeoOpaTuMbIMU). 37€Ch TEPEYUCIICHBl KATeTOPUW  IUIACTMACC, SBJISIONINECS CaMBIMH

pacmpocTpaHEHHBIMU B IPOU3BOJICTBE U B OBITY.
BU/IbI:

* (1) PET unu PETE — naBcan (monudstunentepedranar). Yamie Bcero UCmoyib3yercs npu
U3TOTOBJICHHH YIAaKOBOK, OOMBOK M OJJHOPA30BbIX CTAKAHYMKOB JUIS XOJIOJHBIX HAMHUTKOB. He

PECKOMCHAYCTCA MMOBTOPHOC IMPUMCHCHUC U U3I'OTOBJICHUC U3 HCTO ACTCKUX UT'PYIICK.

* (2) HDPE umu PE HD — Tak o0o3Ha4aercsl MOJUATHICH BBICOKOW IUIOTHOCTH W
MOJIM3TUJIEH HU3KOro JaBiieHHs. VCrmoap3yroT NpU M3rOTOBICHUM IJJACTUKOBBIX I1AKETOB,
MUIIEBbIX KOHTEHHEPOB, TMOCY[bI, Tapbl HJs MOIOIIMX CPEJCTB, HEHArPYKCHHBIX JIeTajeit
o0opymoBaHus, NOKpLITHHA, QyTasapoB U (oxabru. OTHOCHUTENBHO 0e€30maceH, HO MOMKET

BBIICNIATh TOKCUYHOE BEIIECTBO ((OpMAITbICTHI).

* (3) PVC umu V — 510 MapkupoBka mnosmBUHWIXJIOpUaa (uinu mnpocto — I[IBX).
Hcnonmb3yeTcsl TOMBKO B TEXHUYECKHUX IENSIX MPH MPOU3BOACTBE XUMUYECKOTO 000PYTIOBAHUS,
pa3IMYHBIX JIeTalel, dJIEMEHTOB HAMOJbHBIX MOKPHITHI, M30JIEHTHI, JKali03U, MEOEeIH, OKOH,

pr6 " Taphbl. OTH BHUBI INTACTMACC IIPU C)KUTAHUHW BBIACIIAIOT MHOI'O AJOBUTHIX BEIICCTB.

* (4) LDPE umu PEBD — o0o3HadyeHHne MOIMATHUIIEHA HU3KOW IIOTHOCTH U BBICOKOTO
naBieHus. M3 Hero M3roTaBIMBAIOT MAKEThl, OPE3eHT, MYCOpPHBIC MEIIKH, KOMMAKT-IUCKU U

JIMHOJICYM. OTtHOCHUTENLHO Oe30IaceH AJIg 94€JIOBCKA, HO BPCACH B IIJIAHC SKOJIOTHH.

* (5) PP — mapkupoBka noiumpomnuieHa. Mcrnonp3yroT aas M3TOTOBJIEHUS JETCKHX
UTPYLIEK, MHUILIEBBIX KOHTEHHEPOB, YIIAKOBOK U MEIUIIMHCKUX MINPHUIIOB. VaeanbHbIi MaTepuan
Uist  TpyO, DdJEMEHTOB XOJIOAWJIBHOTO 00OpynOBaHUS M JeTajedl B  aBTOMOOWJIbLHOMU
NpOMBbINIIEHHOCTH. [IpakTudecku Ge3BpeieH, XOTs B HEKOTOPBIX CIydasX MOXKET BbIIEISATHCS

dbopManbaerua — sIIOBUTHIN I YeIOBEKa Tas3.

* (6) PS — momuctupon. M3 HEro M3roTaBIMBAIOT COHABUY-TIAHEINN, TETION30JISIITHOHHBIC
CTPOUTENBHBIE TUTHTHI, 000PYyI0BaHNE, N30SIIUOHHBIC TUICHKH, CTAKAHYMKH, YaIlIKd, CTOJIOBHIS
npuOOpbl, TMHINEBbIE KOHTEHHEPHI, JIOTOYKWA JUIS pa3IUYHBIX BHIOB TPOAYKTOB. He
PEKOMEHIyeTCsl Jisi MOBTOPHOIO HCIOJIb30BaHUs. B cilydae ropeHusi BBIIEISET SAOBUTHIMA

CTHPOI.

* (7) O umu OTHER- nonanamuz, nonmkapOOHAT U Apyrue BUABI I1acTMacc. Mcrnons3yoT
B [IPOU3BOJICTBE TOUHBIX JETAJECH MalllUH, Pau0- U dJIEKTPOTEXHUKH, allllapaTypbl, a TAKXKE IPU

U3TOTOBJICHUM OYTBUIOK ISl BOJBI, UTPYIIEK, OYThUTIOUEK AJs AeTel U ynmakoBok. IIpu wactom
10



HarpeBaHUU WK MBITbE BBIICISAIOT BemecTBo (Oncderon A), Beayniee K TOpMOHAIbLHBIM COOsSIM

B UCJIOBCUYCCKOM OpraHu3McC.
B CTPOUTEIIBCTBC YaCTO UCIOJB3YIOT CICAYIOINUE BUABI IJIaCTHKA!

* IlonumepOeToH. OTO KOMIIO3ULMOHHBI MaTepuall, CO3JAaHHBII Ha OCHOBE
TEPMOPEAKTUBHBIX IIOJUMEPOB Ha OCHOBE 3IOKCHIHOW CMOJIBI. XPYNKOCTh 3TOrO IIACTHKA
HUBEJIMPYETCS BOJIOKHUCTBIMH HAINIOJHUTEISIMH — CTEKIOBOJIOKHOM U acbectoM. IlomumepOeron

IIPUMEHSETCA NIPU U3TOTOBJICHUH KOHCTPYKLIUM, CTOMKHX K Pa3JINYHbIM arpeCCUBHBIM CPEIAM.

¢ CTeKJIOIIaCTHK — JIMCTOBOM MaTepual U3 TKaHEW M CTEKJISIHHBIX BOJIOKOH, CBsA3aHHBIX

IMOJIUMCPOM.

* HanmonbHbie MaT€puajibl — 9TO Pa3HbIC BHAbI BA3KUX JKHAKHUX COCTABOB Ha OCHOBC
MOJIUMEPOB n PYJIOHHBIC ITOKPBITHA. H_[I/IpOKO IMPUMCHACTCA B CTPOUTCIBbCTBC
HOJII/IBI/IHI/IJIXJIOpI/IIIHI)If/'I JIMHOJICYM. On O6HaI[aeT XOpomuMH TCIJIO3BYKOU3OJIAIMOHHBIMU

IIOKa3aTCIsIMU.
K TCPMOPCAKTHBHBIM BHAAM IIJIACTMACC OTHOCATCA:

* deHOoINIACT. HpI/IMeHSIeTCSI IJIs1 U3TOTOBJICHUA BHUJIOK, PO3CTOK, ICIICIbHUIL KOPITYCOB

COTOBBIX Teﬂeq)OHOB, pa,I[I/IOHpI/I60pOB U U3IeTIHi TaJIaHTCPCH.

* AMHHOIIJIACTHI. I/ICHOJ'IB?,y}OT B IMMPOU3BOJCTBEC JJICKTPOTCXHUYCCKUX I[GTaHGfI, KJICa IJid

JIepeBa, IEHUCTHIX MAaTEPUAJIOB, TAJIAHTEPEN U TOHKUX NOKPBITHN JUISl YKPAILICHUHN.

* CrexyoBOIOKHUTHL. OHHU daile BCEro, MPUMEHSAIOTCS B MAIIMHOCTPOCHUHU ISt
W3TOTOBJICHHUS] KPYITHOTA0APUTHBIX U3JIETTUN HECIOKHBIX (OopM (JI0JI0K, Ky30BOB aBTOMOOMIIEH,

KOPITYCOB MPUOOPOB U TIP.) ¥ CHIIOBBIX dJIEKTPOTEXHUUECKUX JIeTaTCH.

® HOHH3CTepBI — Ha HUX OCHOB€ CO3Jal0T 4YacCcTu aBTOM06I/IJ'IeI\/’I, criacaTreiabHBIC JIOAKH,
KOpPIYCHI JICTATCIIbHBIX allapaToB, KPOBEJIBHBIC TIJIMTHI AJI KPBIII, M€6€J’IB, Ma4dThl AJ1 aHTCHH,

HJ'Ia(I)OHLI JIaMIl, YIOYKH, JIBIXKU U TTAJIKH, 3allIUTHBIC KaCKU U AP.

* DnokcujaHas cMmoja — T[pPUMEHsSeTcs KaK M30JIALMOHHBIA  MaTepual: B
TpaHcpopmaTopax, 3JIEeKTPOMAaIIMHAX U TPUOOpPaxX, B paJUOTEXHHUKE (JIJIs IEYaTHBIX CXEM) U MpU

IPOM3BOJICTBE TeNe(HOHHOI apMaTyphl.
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Il. TIPAKTHUYECKAS HYACTb
2.1 Metonuka ucciaeqoBaHus

B xone mpaktuueckoil yactu paboTel B mepuoa ¢ ceHtsops 2020 roma mo aexabpb
BkimounTenbHO 2020 roma  ObUIM  MPOBEIACHBI  HECKOJBKO  JTAaloB  J1a0OPaTOPHBIX
UCCIIEIOBAaHUM 110 U3YyUYCHHIO IIJIACTUKOBBIX CBOMCTB HEKOTOPBIX MPEIMETOB, CHOPMYIUPOBAHbI

BBIBO/IBL.
MeTtoauka ucClIeJOBaHU:
-0TOOP IUIACTUKOBBIX OOBCKTOB;
-aHaJu3 o0LIero MpeACcTaBIeHusl 00 UCCIIEAYEeMbIX MIACTUKOBBIX 0OBEKTOB;

-ONpeCACJICHUEC XWMHYCCKHUX U (1)I/I3I/III€CKI/IX CBOMCTB HCCICAYCMBIX IIIIACTHUKOBBIX

00BEKTOB;

-OIIpeJIeIEHNE CIOCOOHOCTH K OMOPa3I0KEHHUIO.

2.2 OTOO0Dp TUTACTUKOBBIX 00BEKTOB

I[J'IH N3YUCHUA ObUIM B3ATHl OOBIYHBIA TOJMATHIICHOBBIM IMaKeT U3 MarasmHa,
MCIUIUHCKYKO MACKy H3 allITCKH, IIaCTMAaCCOBYIO 6YT]':>IJ'IKy n3-1moJ BOJABI H 6YM3X(HLIﬁ

OJIHOPA30BbII CTaKaHUYMK, BbIIABAEMbIN aBTOMATOM JUIsl Kode (mpuiioxkenue 1)
Ananu3z o0uiero npejacTaBiaeHus 00 UccaeyeMbIX 00beKTax
[TonmsTHIIEHOBBIN NTAKET

[TonMuMATUIEHOBBIH TMAKET — NPUMEHSEMBIH JUIi TEPEeHOCKH, XpaHCHUs BeIeH W

MaTCpHraJIOB MEIIOK, HW3TOTOBJICHHBIN U3 ITOJIMATHIICHA.

[TakeTsl OBIBAIOT Pa3HOTO KadecTBa, AM3aiiHa, I[BETOB M pa3MepoB. VX momymsipHOCTH
ofOecrieunBaeTcs, MpPEXKIE BCEro, YHUBEPCAIBbHOCTHIO, YAOOCTBOM  HCIIOJIb30BAHUS U
JNOCTYITHOCTBIO  II€HBl. [lOMMATHIEH XWUMWYECKH HWHEPTEH, IOATOMY HCIOJIb30BaHUE
MOJIMAITUJICHOBBIX TMAKETOB B IMHINEBOW MPOMBIIUICHHOCTH SBISIETCS O€3BpeaHBIM. BakHBIMU

CBOMCTBAMH TaKHUX ITAKETOB SIBIISICTCS HaACKHad 3aluTa COACPIKUMOTIO OT I'psA3U, IbUIA U BJIAru.

Mmnuorue us3 Hac 3HAIoT, 4qTo IIOJINOTHIICHOBBIC MHaKE€Tbl  ABJIAIOTCA CaMbIM

pacnpoCTpaHCHHBIM ITOJIUMCPHBIM OTXOAO0M, KOTOprfI MBI 4aCTO MOKEM BCTPCTUTD HA YIUIIAX.

e4-5 TPUJIJIMOHOB MOJUITUIICHOBLIX ITAKETOB CKET'OJHO IIPOU3BOJUTCA B MUPEC
12



® Oosiee | TpUIUTMOHA MTAKETOB €KET0JIHO BHIOPACHIBACTCS
e o1 300 1o 1000 sieT 3aHUMAaET Pa3I0KEHUE OJTHOTO MMaKeTa

® 0,3 MUJUIMOHOB TOHH Mycopa (0oJbInasi €ro 4acTh — IUIACTHK) €XKErOJHO COpachIBaeTCs

B MupoBoi1 OkeaH

® 15 MUIIMOHOB KHUJIOMETPOB ILNIACTUKOBOI'O MyCOpa IIIaBac€T B CGBCpHOfI gactu Tuxoro

OKCaHa

e | MIITHOH IITUIT U THICAYH XKUBOTHBIX €XKET'OAHO HOFI/I6aIOT, 3aIlyThIBAasACh B MYyCOPC WJIN

npornaT bIBAs IIJIACTUKOBBIC OTXOAbI
CocrTaB: IIOIUATHIIEH.
Menuimackas Macka

MenunuHckas oAHOpa3oBasi Macka MpeAHa3HadeHa Ul 3allUThl JbIXaTeNbHbIX MyTel OT
uHpekuuid. CiaenoBaTesIbHO, IPUMEHSITHCSI OHA MOXKET TOJBKO B TOM Cllydae, €Clid pedb UJET O
00JIe3HSIX, MEPEAAIONINXCS BO3AYIIHO-KANEIbHBIM IyTeM. Takue MHPEKIUH MOpakaroT ropio,

HOC, HOCOI'JIOTKY, JICTKHUC.

MpI XOTHM paccka3aTh IMOAPOOHEE O TaKOM TOJIMMEPHOM MyCOpe KaK METUIMHCKAs
macka. M3-3a mocneqaux coobIThid, cBsizaHHbx ¢ COVID-19, yBennuninock mpou3BOICTBO MacoK
BO MHOTO pa3. Jlronu BeIOpachIBalOT MX Tocie 2-3 4acoB HOIICHHS, TOT/Ia B JIEHb Ha OJHOTO
YeNoBeKa B CPEAHEM TpaTUThbesa okolio 4-6! [ToaToMy MeauIMHCKas Macka crajia MpeacTaBiIsaTh
yrpo3y JUIsl OKpY)Karolllel cpenibl, TaKk Kak 0e3BpPeIHOr0 Crnocoda yTHIIM3alMM TaKMX MacOK He
HaliieHo. BBeieHne Maco4HOro pexuMa M3-3a MaHJeMUN KOPOHABUpYca I'yOUTENIbHO CKa3aJloCh
HA COCTOSIHMH OKPYXAIOIIeH cpe/ibl: 3 OKEaHOB TO | JieNio BeUIaBiauBatoT CU3, koTopbie BeTpoM
Pa3HOCHUT C MYCOPHBIX MOJUTOHOB. HenpaBuibHast yrunuzanus CU3 takke maryOHO BIUSET Ha
skogioruto. ITo moacueram Greenpeace B Poccuu, B oHO#M Jnib MOCKBE OT MacoK €XXKEeJIHEBHO
oOpa3yerca mopsanka 9 T orxonoB. Hambosnee HarmsiHOe [10Ka3aTeabCTBO CYIIECTBOBAHUS
npoOnemMbl TpuBena ¢paHIily3ckas HeKomMepdeckas opranm3anus Opération Mer Propre,
KOTOpasi peryisipHO ouuiiaer oTr mycopa JlazypHoe mobepexbe. B KkoHIe Mas naiiBepbl
oOHapyxwii Tak HaszbpiBaeMbie oTXoAbl COVID-19: 3T0 HEe TONBKO MAacku, HO U MEPUYaTKUd U
(b1akoHBI U3-TIOJI CaHUTA3epOB. YIJIOB BHI3BAJl OMACEHHUS IO MOBOJY BO3HUKHOBEHHS HOBOTO
TUTA 3arpsA3HEHUs, KOTOpPOE€ HAarpsiHeT, KOorja MUJUIMOHBI JIoJIed BO BCEM MHPE HA4YHYT
M30aBIATHCS OT 3aLIUTHBIX CPEACTB. « MBI pUCKYeM B CKOPOM BpeMEHH YBUIECTh B CpeIu3eMHOM
Mope 00JIbIlIe MaCOK, YeM MeNly3», — IMIPOKOMMEHTHPOBAN npeactaButens Opération Mer Propre

Ixoddpu [enernep.
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AHaJIOTHYHBIE OIACeHMsI €Ie B Havajle Toja BbiCKazaysa opranuzamnus OceansAsia,
Oazupyromasicst B  OHKOHTe: CelMaIicThl OOHAPYKUIH 3aJIeKHU OJTHOPA30BBIX MAaCOK y Oeperos
HeoOuTaemblx 0OcTpoBOoB CoOKO. «3JTO MpOCTO €Ile OAMH BHUJA MOPCKOTO Mycopa, Kak
IUTACTUKOBBIE TPYOOUKH, CTaKaHbl U MAKEThl. DTO HE JIydllle U HE XyXe€ — IPOCTO €ILIe OJHO
Hallle HacleJCTBO OyaylmIMM HOKOJeHusAM», — o0bsicHua [apu Croyke u3 OceansAsia,

MMPCAIIO0JIOXKHUB, YTO MACKHU PA3HOCHUT BETPOM CO CBAJIOK U MOPCKUX CYIOB.

becrokoiicTBO BBI3bIBAET HE TOJIBKO KOJIMYECTBO BBHIOPOIIEHHBIX MAacoOK, HO U BpeMs, B
TEYEHUE KOTOPOro OHM OyAyT BpEIUTh OKpyxkaroied cpexae. llomunponuien, BXoasuui B
COCTaB TOTO camMoro crmanboHa, pasnaraercs g0 500 jeT — 1o CyTH, 3TO IKOJIOTHYecKass OoMOa
3aMemsieHHOro JeictBus.CrienuanbHble ACHCTBUS, HAIlpaBiICHHbIE HA YTWIM3ALMIO MACOK,
0e30MacHbl ¢ TOYKHM 3pEHUSl MPEJOTBpAIICHUS PA3BUTHUS JMHUJEMUU, HO HE C TOUYKU 3PEHHS
skonoruu. Ilo cnoBam mnpencraBurens komnanuu «PT-HHBecT», KOTOpPOW INpPUHAIUIEKUAT
KpynHeHmuii oneparop mo oOpameHuto ¢ orxoxamu B IlogmockoBbe, CU3 He mnomnexar
BTOPUYHOU nepepaborke. Ecinu Macku monanu B KOHTEHHEp mociie OBITOBOIO MCIOJIb30BAHUS,
TO OHU JMOO OKaxyTcs Ha TMOJWroHe, auO0 OyayT pa3MenieHbl Ha KapTe XpaHeHUs
HerepepabateiBaeMblx 0TX010B Ha KIIO — kommiekce mo mnepepaborke orxonoB. Takue
OTXOJbl OCTaHyTCS HETPOHYTHIMM BIUIOTH JIO BBOJAa B OKCIUIyaTallMIO 3aBOJIOB IO

HHEPreTUUECKOl YTHIIN3allK, KOTOphIe IIaHupyeTcs 3anmycTuTh B [logmockoBbe B 2022 ropy.

Greenpeace HampaBuil oOpaiieHue B ajapec riaBel PocorpebHama3opa Annbl [lomnoBoi, B
KOTOPOM HACTOAJI Ha TOM, 4YTO MAaCKM H NEPUYATKHU OOJIKHBI OBITH KHaCCI/I(l)I/IIH/IpOBaHI)I KakK
MEAMIIMHCKUE OTXOABl Kiacca b. DTo 3HAYMT, YTO UX HEOOXOAMMO COOMpaATh OTACIBHO OT
TBEP/ABIX KOMMYHAJIBHBIX OTXOJI0B M YTHJIM3UPOBATh COOTBETCTBYIOIIUM 00pa3oM — HamlpuMep,

HU3MCJIBUYCHUEM, TPECCOBAHUEM HUJIU COKUTAHUEM B CIICHHUATIBHO OTBEACHHBIX IJI4 3TOr0 MECTaXx.

Opranu3anys TMONPOCWIIA BBIICIUTh OTJENbHBIE KOHTeHHepsl mius coopa CU3 u
pasMecTuTh UX B OOIIECTBEHHBIX MecTax. Takke B OoOpallleHMH HpomnHcaHa HEoO0XOAUMOCTh
TPAHCTIOPTUPOBAHMSI BBIOPOIIEHHBIX MAacCOK U TMEpPYaTOK «B MecTa MX YTWIH3AlUH WIN
00e3BpeKUBaHUs, KOTOpbIE MMEIOT HEOOXOJIUMbIE pa3pelieHHuss Ha paboTy ¢ MEIUIUHCKUMHU

0TX0J]aMH Kjacca by.
CocraB: HEeTKaHbI CHHTETHUYECKUN MaTepua (CnaHOOHA, MenTOIayH).
[TnacTukoBas OyThUIKa

[TnacTukoBass OyThIJIKA — IUIACTUKOBBIM KOHTEWHep/Tapa (OyThUIKA) IS COICpP>KaHMUS,

3alIUTHI U TPAHCIIOPTUPOBKHU KHUIKOCTEH. [ImacTukoBbie OYTHUIKM Jat0T 00JIbIIOE yI0OCTBO B UX
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MIPOU3BOJICTBE, IKCILTYyaTAMK Ha JINHUSX PO3JIMBA, TPAHCIIOPTUPOBKE B HUX TOTOBOTO IIPOYKTA,
MOCKOJIBKY HMX BEC /0 JECSATH pa3 MEHbIIE, YeM CTEKISHHBIX OYTBUIOK, U OHU HE OBIOTCH.
[TnacTukoBble OYTBUIKH, KaK MPAaBUJIO, UCHOJB3YETCS Ul XPAHEHUS JKUAKOCTEH, TaKMX Kak
BOJIa, B TOM YHMCJIE Ta3upoBaHHasi, 0€3aIKOrojbHbIe HATUTKU, MOTOPHBIE Macia, pacTUTEIbHOE

Macio, JICKapCTBa, IIaMITyHb, MOJIOKO, YCpHHJIA, IIMBO, KpCHKI/Iﬁ AJIKOI'OJIb U TOMY HO,Z[O6H]':>IC.

@OyHKIUY IJIACTUKOBOW OYTBUIKM BO MHOI'OM CXOXH C MOJU3TUIEHOBBIM MakeToM. MOXHO
CKa3aTh, YTO IJACTUKOBas OyThbUIKA SIBJISAETCS TEM K€ CaMbIM IOJMATUJIEHOBBIM NaKETOM, HO
uMeroImuil 6osnee TBepAbld Kapkac u gopmy. Tak jxe, Kak M MAKeThl, OYTBUIKH SIBIISIOTCS
pacpoCTpaHEHHBIM IOJUMEPHBIM OTXOJOM, KOTOPBIM MPEACTABISAET HEMAIyl0 Yrpo3y
skosioruu. Kaxnayro cekyHny B mupe npousBoAsT 20 ThIC. IJIACTUKOBBIX OYTBIJIOK, a MOKYMAKOT
KOKIYI0 MUHYTY MUWUTHOH. B 2016 roay mo BceMy Mupy B OOIIEH CIIOXHOCTH OBLIO MPOJaHO
Oonee 480 mipa MUIacTUKOBBIX OyThUTOK aiig nuthd. M k 2021 roay uumcino mpopaBaeMbIxX
OyTbutoK BbIpacTeT eme Ha 20 % — mo 583,3 mupa., co3maBasi dKOJOTHYECKUN KPHU3HC,
KOTOPBIH, 10 MPOTHO3aM HEKOTOPHIX YYaCTHUKOB SKOJIOTMYECKHX KaMIaHW|, OyIeT COMOCTaBUM

10 CCPLE3HOCTH C UBMCHCHNECM KJIMMATa.

B 2016 rony Bo BceM MHUpe MEHbIIIE TOJOBUHBI BCEX MPOJAHHBIX OYTBHIJIOK OBLIM COOpaHbI
Ui nepepa®oTku. M3 HuxX Tonbko 7 % Obun mepepa®oTanbl B HOBble Bemu. Okono 12 %
IUTACTUKOBBIX OTXO/OB C)KUIAeTCs, HO JaHHBIA CHOcoO YTHIM3AlMM HE peliaeT Mnpobdiemy
HKOJIOTUH, TaK KaK B XOJI€ CTOPAaHHS MOTYT BBLAEISATHCS JUOKCHUHBI U JIPYIHMe€ TOKCHUYECKHE

BElIECTBA
CocraB: noau3TUIEHTepedTaNIaT.
OnHopa3oBbIi CTaKaHYMK U3-TI0J Kode

Taxxke Obul BBIOpaH ellle OJWH MHTEPECHBIM OOBEKT JUIsl M3Yy4eHUS — «OyMa)KHBIN»
OJIHOPA30BbIM CTaKaHYMK M3-T0J] KOQE, MOITOMY XOTUM YAEIUTh 3TOMY IpeaMeTy OoJiblie
BHUMaHus. Kode Ha BbIHOC 1O 1opore Ha padoTy Wi yuely - JUIsl OUeHb MHOTHX €KEIHEBHBIN
puryan. He Bce 3HaIOT, HO CTakaHYMKHM s Kode He Mmomajiexar nepepadboTke. MHorue
IPOIOJDKAIOT CYUTATh 3TY Tapy AKOJOTHYHON - BeJlb KaXKETCs, 4TO OHA c/eiaHa u3 Oymaru. 9To
3a0MyX/IeHue: MonpoOyiTe CBEpHYTh KyJIeK U3 KapTOHAa U HAJUTh B HETO TrOpsvYyi0 BOAY - OH
HAMOKHET B CUMTaHHBIE CEKYHJbl. TO ke camoe MpOM30ILI0 Obl U CO CTAaKaHYMKOM, OyAb OH
JIeHCTBUTENIFHO U3TOTOBJICH TOJBKO M3 KapToHa. YTOOBI Oymara He MpoTeKana, MPOU3BOAUTEIN
IOKPBIBAIOT BHYTPEHHHE - a MHOIZA M BHEIIHHWE - CTEHKM CTaKaH4YMKa CIeHHaIbHON
MOJTUIIPONUICHOBOM TIeHKOW win HaHocsaT LDPE-mokpeiTne. M3-3a 3TOrO0 Takyw Tapy
HEBO3MOXKHO CJIaTh Ha NepepaboTKy - 4TOObI BHOBb UCIOJIb30BATh KAPTOH, HY’)KHO OTAEIUThH €ro
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OT 3TOro BKJIaabIlIa. CI[eJ'IaTB OTO HCIPOCTO, BCJAb IMOKPLITUEC TOHKOC M K TOMY XK€ KPCIKO

NPUKIIECHO K OyMa)XHOH OCHOBE.

[ToaTomy KoMmanuu mo nepepaboTke MakynaaTypsl B Poccuu He MpUHHUMAIOT CTaKaHUMKH.
Jaxxe crnenuann3upoBaHHBIA 3aBOJ MO MepepaboTKe JTaMHUHUPOBAHHOW Oymaru OTKa3bIBaeTCs
NpUHUMATh OyMakKHbIE CTaKaHYMKH M3-TI0A Kode. B Mupe nuiib HeCKOJIbKO 3aBOJIOB OepyTcs 3a
Takylo padoTy, HO M OHHU IepepadaThIBAIOT Malyl0 JIOJII0 CTAKaHYMKOB, MOCKOJIbKY MOCTAaBKa

MCIIOJIb30BaHHOM Taphbl U3 Kae Ha IpeanpusTus He oTpaboTaHa.

Ectp eme oaHa mnpuuyuHa, MO KOTOPOM CTaKaHYMKH, CICJIAHHBIC, Ka3aJloCh Obl, W3
9KOJIOTHYHOTO MaTepuana, BpeIUT OKpyskaroiel cpene. M3-3a Toro, yto B MecTe mBa Oymara
CONPUKACAETCA C HAMMTKOM, CTAaKaHYMKW JEJIal0T HE U3 BTOPCHIPbSA, a W3 I[EPBUYHOMN
LEJUTIOJI03bl, @ 3HAUUT PaJid UX CO3JaHMsl BHIpYOaroT nepeBbs. B cpeqHemM HEOO0IIbIIOE CTOIMYHOE
kKae KakIplld MecsI] pacXxoayeT oT 1,5 Thicsd J0 3 TBHICSY OAHOPA3OBBIX CTAKAHUYMKOB, Pad

MIPOU3BOJICTBA KOTOPBIX B FOJI YHUYTOXKAETCS OHO JAEPEBO.
Cocras: 6ymara, LDPE-niokpsiTHE
2.3 ®u3nyeckre CBOMCTBA UCCIIEAYEMbIX MJIACTUKOBBIX 0OBEKTOB
Paccmotpum ¢usmdeckre cBoMCTBa B TAOIUIAX.

ITomn>THIIEHOBBIN ITAKET

CBOMCTBO 3HaueHue
LBeT OT TPO3PAvyHOTO 10 OEnoro B 3aBUCUMOCTH OT TOJIIMHBI,
IIBETHOM

3amax HE UMEET

D7IaCTUYHOCTh BBICOKAas

TBepnocTh YyeM HIKE INIOTHOCTD, TEM MSTYe

[TmoTHOCTS, [MOJIMATWIEH  BbICOKOro  masienus -  0,900-0,939:
r/cMm3 MOJIMATUIIEH HU3Koro gasienus - 0,931-0,970

Y cTOHINBOCTE K BBICOKAs
ynapam

DKCIUTyaTanuoH -70 +80
Hble Temneparypsl, 0C

Temneparypa MOJIMATHIICH BBICOKOTO aaBneHus - +103-110; mommdTmieH
miasienust, 0C HU3KOTO JaBiieHus - +125-132

Menniuackaga Macka

CBOMCTBO 3Hauenue
IBeT OeIbIil TOy00i, a TaK)Ke IIBETHBIC
3amax NMmeeT nerkuit XUuMHUUYECKUN
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D1acTUYHOCTD

HU3Kas

TBepaocTh

Y€M HMKC IIJIOTHOCTH, TEM MATYC

IInotHOCTB, I/M2

HE MeHee 65

Y CTOMYMBOCTD K yJ1apam CpelHsis
DKCIUTyaTaiMoHHbIe Temneparypsl, 0C -70 +80
Temneparypa nnasnenusi, 0C 100-120
[TnacTuxoBas OyThUIKA
CBOICTBO 3HaueHue
[{BeT MPO3payHbIN, IBETHOM
3amax HE MEEeT
DIIaCTUYHOCTh BBICOKAs
TBeprocThb YeM HIKE TUIOTHOCTh, TEM MsTr4e

IIinorHOCTB, T/CM3

1,4-1,455

YCTOWYMBOCTS K yJ1apam

BbIIIC CPCAHETO

OKCIUlyaTallUOHHBIE  TEMIEpPaTyphl, -60 +170
0C
Temnepatypa miuasnenus, 0C bonee 250
byMaKHBII OJTHOPA30BBIN CTAKAHYMK
CBOHCTBO 3HaueHue
LBet OeIblii, CBETJIO-CEePHIii, IIBETHOM
3amax HE UMEET
OaCTUYHOCTH ciabas
TBeprocTsb 4eM HMKE TUIOTHOCTD, TEM Msr4e
[TmoTHOCTE, T/M2 195-265
Y CcTONYMBOCTS K yaapaMm HU3Kast
OKCIUlyaTallUOHHBIE  TEMIEpaTyphl, -40 +240
0C
Temmeparypa mnasnenus, 0C 255-265

2.4 JlabopaTOopHbIEe UCCIIEAOBAHMS U aHAJTN3 XUMHUYECKHUX CBOICTB

ITocae 0T60pa o6pa3u013 1 aHaJIn3 uXx (I)HSI/I‘ICCKI/IX CBOMCTB MBI IIOIBITAIHCH ONpCACIINTDb

OCHOBHBIE XMMMYECKHE CBOMCTBA IIIACTHKA. HpaKTI/I‘{eCKaH pa60Ta ObLIa pa3aciicHa Ha

HECKOJIBKO OTaIlOB:

[.McnbiTanne 6uonorndeckuMu cpeaamu (IouBa, BOJIa)

II.cnipiTanne arpeccMBHBIMEH cpenaMu (YKCyCHasi KHCJIOTa, a30THAs KUCIIOTA, IIEI0Yb,

PacTBOPHTEIIb)

[II.T'openue

17




I[J'IH IIPOBEACHUA OIIBITOB HaM l'IOHaI[O6I/IJ'IOCBZ HeOOJIbIIIHE O6p&3HBI KaXXa0ro 06'beI(Ta,
IJIACTMACCOBBIE/CTEKIITHHBIE Tapkl, YKCyCHas KHCJIOTA, a30THasd KHCJIOTA, IeiIo4b,
pacTBOpPUTCIIb, INMUHLICT, IMMUIICTKA, MCPYATKH. Bce omnbIThl ObLIM MMpOBCACHBI C Y4YC€TOM MCp

0€30I1aCHOCTH.
Pe3ynbTarhl MpoBEeIEHHBIX MHOM UCCIICIOBAHU MPEICTABICHBI HUXKE B TAOJIUIIAX

Tabauya 1. Ucnvimanue 6uonocuyeckumu cpedamu

Ne O0BeKT ITouBa Bona
JdaTsi 27.10.2021- 27.10.2021-
27.12.2021 27.12.2021
1 ITomm>THICHOBBIN — —
MaKkeT
2 MeaunuHcKas Macka — —

w

[TnactukoBast OyThUIKa — —

4 bymMaxHb1 Hauvanoce Pasmsaruenue
OJIHOPAa30BbIN CTaKaHYUK pasioKeHHe  GyMard, Oymaru
MOSIBJICHUE
KOPUYHEBBIX U KEITHIX
IIATEH, noreps
MIPOYHOCTH, Oymara
JIErKO  OTXOOUT  OT

mwieaku. C  miIeHKoH

HHUYEro HE MPOU30ILIO.

BpIBO: TUTACTUKOBBIE M3/AETHS HE TIOAJAIOTCS OMOJIOTHYECKOMY Pa3NIOKEHHUIO B KPATKHE CPOKHU

(mpunoxenue 2).

18



Tabnuya 2. Hcneimanue acpeccusHbiMU cpeoamu

Oo0BekT YkceycHast A3oTHas I'mapoxc PacrBopure
KHCJI0TA KHCJI0TA U/ HATPUA b 646
Mara 2.12.2021- 2.12.2021- 2.12.2021 2.12.2021-
23.12.2021 23.12.2021 -23.12.2021 23.12.2021
[Tonuatunen — — — —
OBBII MaKeT
Memnnuncka — — —
s Macka Ob6ecuBeTnnach
[TnactukoBas — Crana oueHb — —
OyTbLIKa XPYIIKOH,
KpOIIWJIACH
bymaxHbIii Heszametrn [TomyTHEHME PactBop —
OJTHOPA30BBIi o€ noOJieAHEHNE | pacTBOpa, u3-3a | mpuoOpein spKo
CTaKaHUYUK 1[BETA CTaKaHa KpacK{ IPOM30ILJIO | KEJITHIM OKpac,

W3MEHEHUE IIBETa
Ha MYTHO 3€JICHBIH,
o0pa3oBaHue

3CJICHOI'O HAJICTa Ha

€MKOCTH,
pacTBOpEHHE
OyMa)XHOW 4YacTH.
Ot cTakaHa
ocTaliach JINIIb
IJIEHKA.

noOieTHeHHe
nBera, Oymara
cTaja phIXJIOH,
JIETKO
pByILLIEHCS,

JETKO OTXOJIHUT

OT IIJICHKHU

BriBog: OOBEKTHl B arp€CCUBHBIX CpCaax HE IOABECPrar0TCd IOJIHOMY Pa3JI0KCHULO,

OIHAaKO HCKOTOPBIC HU3MCHUIIU CBOU CBOﬁCTBa, Harpumep, 6YMa)KHa${ 4aCTb CTaKaH4YHKa

pacTBOpHIIach, OyThIJIKA CTajla KPOIIUTHCS U MOTEPsIa CBOIO MPOYHOCTH (IIPHIIOKEHHE 3)
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Tabauya 3. I'openue

Ne O0bekT 3anax Ber 1] Ckopoctb
IIPY TOPEHUH | IJIAMEHH erT ropeHust
AbI
Ma
[TonmsTriieHo pe3Kui, TOPUT CB JIETKO
1 | BbIif maker HEIPUATHBIN TYCKJIO €TI0 3aropaercs,
JKEJITHIM cepbIit IUIAaBUTCS.  3aTyXaer
IUIAMEHEM Ha OBICTPO
BCEM
IIPOTSKCHUU
MeauuuHcka cinabo B oe JIETKO
2 | 1 Macka YJIOBUMBIi Hayaje: TOpUT | JIbIA 3aropaercs,
HENPUSITHBIN c11a00 KEeNThIM ILJTaBUTCSL.
B Kunur, moinro
CepeuHe: rOpHUT, 3aryxaer
TOPUT aKTUBHO MEJIEHHO
u APKO
JKEJITOBAThIM
B KOHIIE:
¢i1a00, CHHUM
[InactukoBas HEpE3KUi TOPUT ye TPYAHO
3 | OyTbuiKa , HETIPUATHBIA | aKTUBHO U | pHBII 3aropaercs,
APKO TUJTaBUTCSL.
JKEJITOBATHIM 3aryxaer
Ha BCEM OBICTPO.
IIPOTSKEHUH
bymaxHb1i pe3Kkui TOPUT CB JIETKO
4 | ogHOpPa30BBIN 3arax aKTUBHO U | eTIo 3aropaercsi, OBICTPO
CTaKaH4YMK napaduHa APKO JKEITHIM | CEpbIi CTrOpaeT, MpU TOPEHUU
Ha BCEM n3/1aeT TPECK,
MPOTSKEHUH oOyriuBaercs, Ha
MECTe rOpeHus
o0pa3oBbIBaeTCA
JKEITBIA KPYyT
BbiBoA: TOpeHHME MOJIHOCTBIO HE YTUIM3UPYET IIIACTHK, HO TIPU OTOM peakuu

BBIJICIISTFOTCSI Pa3JTUYHBbIC TOKCUUECKHE BEIIECTBA (MMPUITIOKEHHE 4).
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I1l. PEIHEHUE ITPOBJIEMbI
3.1 Bpen miactuka i1 OKpy»Karolieil Cpeabl U YeJIOBEeKa

[Tepuon pa3noxeHUs IIacTHKa — 0oJee YeTHIPEXCOT JIeT. A 3HAYUT, YTO MPEXKIE, YeEM
MJIACTUK, KOTOPBIA CETOJIHS JIEKUT Ha MMOMOMKAX, MOJHOCTBIO PA3JIOKUTCS, — BCS 3€MJIsI IPOCTO
«YTOHET» B ITACTUKOBBIX 0TX0/ax. CyllleCTBYeT Takoe MOHATUE, KaK «MUKPOILIACTUK», — 3TO
KYCOYKH IJIACTUKOBBIX OTXOJI0OB, KOTOPBIE CErOHS BCTPEUYAIOTCS MPaKTHUeCKU Be3ae. OcoO0eHHO
BBI3BIBACT OECIIOKOMCTBO HAMYKME MHUKPOIUIACTHKA B BOoJgoéMax. Hammume MUKpOIUIACTUKA B
MOpSIX, OK€aHaX M PeKax KaracTpo(MUUECKH PACTET C KAXKIBIM THEM, H 3TO TYOUTEILHO BIIHSET
HE TOJIKO Ha ¢uiopy U GayHy BOJOEMOB, HO M Ha YEIIOBEKa, KOTOPBIM yIOTpeOiis TaKyl0 BOAY,
MOJIy4aeT PEryJSpHYIO 103y MUKporiacTuka. [IpoOsl nbaa u Bo3ayxa APKTUKH MOKA3bIBAIOT,
YTO B HUX TAKXXE COJCPKUTCS MHUKPOIUIACTHK. BriepBbie MUKPOILIACTUK OBLT OOHApYXKEH YKe
nocratouHo naBHo — emé B 1971 roxay 6monor 31 Kaprnienrep ooHapyxun B CapraccoBoM Mope
Oenble MATHA, KOTOPBIE IPU JETAILHOM M3yYEHHH M OKa3aJlMCh KyCOYKAMU IUTACTUKA. YUEHBIH
OBLJT IOKKUPOBAH Ja)Ke HE TeM, UTO HAIIEN KyCOUKH TUIACTUKA B MOPE, a TEM, YTO 3TO MPOHU3OIILIIO0
JTAJIEKO OT IHMBWJIM3AIMA — IOCPeau OECKpalHero ATIaHTHYECKOro okeana. K momoOHBIM
BbIBOJIaM npumi€n u yuéHelii Mapk bpayH, koTOpblii 0OHapyKnj 4acTHUIIbI MJIACTHKA B KPOBH
rony6oit muaun. Takum 00pazoMm, MCMOIB30BaHME IIACTHKA YEIOBEKOM, a CaMO€ TJIaBHOE —
HENpPaBWIbHAS €r0 YTUIN3AlKs HAaNpSIMYIO BpeIUT oOuTarensMm BogoéMoB. [logBoaHbIE CHEMKH
MOKAa3bIBAIOT, KaK uYepenaxy aKTUBHO TOENAIOT IMOJUATHICHOBBIE TakeThl. J[eJo B TOM, 4TO
yepenaxu omuO0YHO TPUHUMAIOT MAKETHI 32 MEAY3 U MOITOMY 3arjaTtbiBatoT ux. OH NMPUHOCUT
Bpel, Nonajaas B OpraHrM3M 4YeloBeKka ¢ nuiieid u Boaou. [lomagas B Kenmyn0YHO-KUIIECYHBIN
TPaKT, YAaCTUIBl TUIACTHKA OTPABJISIOT OPraHU3M MecTULUIaMH U OucheHoIoM, KOTOPBIH
HAaHOCHUT yAap MO TOPMOHAJIBHOM CHCTEME YelloBeKa. YacTUIbl IUIACTHKA, BO3AEHCTBYS Ha
OpraHu3M, TOPMO3AT POCT KJIETOK, YTO MPUBOJIUT K HAPYIICHHUIO BOCCTAHOBHUTEIIBHBIX MPOIECCOB
opranu3ma. CeroaHs MUKPOYACTHIIBI TUTACTHKA MOKHO OOHApYXHUTh Be3Jle: B BO3yXe, B BOJIE, B
nouBe. [Ipu Takoil KOHUEHTpauuu IJIACTUKAa B OKpYXalolleld cpeie TOBOPUTh O YHCTOTE
MPOJAYKTOB THUTAHHS MPOCTO HE MPHUXOAUTCS, YACTHUIIBI IUTACTUKA BCTpPEYAlOTCS OYKBAIBHO
noBcroy. O 3arpsA3HEHHOCTH OKPY>KAIOIIEH Cpebl MJIACTUKOM M €ro BO3JCHCTBUM HA OPTaHU3M
YeJI0BeKa KpacoyHO TOBOPST UCceAoBaHus yueHoro Mapka bpayna, nmpoenénnsie B 2008 rony,
KOTOpPbI€ OTKPBIBAIOT CTPAIIHYIO MPaBAYy O BO3JECUCTBUM IUIACTHMKA Ha OPraHHU3M YeJIOBEKa:
Yactuipl IUIacTHKa OTPaBJISIOT OpPraHU3M  SIIOBUTHIMU  BellecTBamMu. B wyacTHocTH,
BBIIIIEYKA3aHHbII OMCPEHOT MOKET CTaTh MPUUMHOMN psiAa TSHKETBIX 3a00JI€BAHUIN:OT CaXapHOTO
nuabera n0 oHkojoruu u Aaxke aedopmanuu [JHK B momoBbix kimetrkax. To ecTh, 4aCTHIIBI

MUKPOIINIACTUKA — CaMO€ HACTOAIICC OPYKUC, B TOM YHUCJIC — I'CHCTUYCCKOC.
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3.2 Yrunu3zanus u npobiemMa nepepadoTKH MOJTMMEPHBIX OTXO/I0B
YTunuzanuus noJauMepHbIX OTXO0/0B
OT JIaCTUKOBBIX OTXOJI0B U30aBIIAIOTCS TPEMsI CLIOCO0aMU:

3axopoHeHHEe. 3aXOpPOHEHHE OTXOJ0B B TOM BHJE, B KAKOM OHHU €CThb, 3TO HE pELICHHE
BOIPOCA, a €ro OTCpouka Wiu 6oMOa 3aMeJIEHHOTO NEHCTBUS, TOTOMY YTO IOJIMMEPhl OYCHb
MEIJIeHHO pasnaraiorcsi. TpeOyroTcs Bce Oobline 3eMeNbHbIE UMMM Ui OpraHU3aluu

IMOJIMT'OHOB 3aXOpPOHCHHUA.

Yrunuzanus. Y Tuau3anus HoJMMepoB 0TYACTH pelliaeT npodieMy, HO oHa 0oJiee T'yMaHHa
[0 OTHONICHHIO K (PU3MYECKOMY 3aCOPEHUIO OKpYXKarollel cpeibl. YTUIU3ALUI0 MPOBOJISAT
MyTeM: CXKUraHus (MeToa ObICTphIA, He TpeOyromeld npeaBapUTEIbHOW COPTUPOBKH U
MOJATOTOBKU; MIPU TOPEHHH TJIACTUK BBIACISAET TOKCUYHBIE BEIIECTBA U Ta3bl, KOTOPHIE CO3JAI0OT
MApPHUKOBBIA 3()QEKT, MPOBOIMUPYIOT YBEIUYCHHUE O30HOBBIX JBIP), MHPOJM3a (B YCIOBHSIX
BBICOKOH TeMIepaTypbl 0€3 10CTyIa KUCI0pOo/ia MOJIy4atoT ra3, KUAKUE U TBEP/ble OCTAaTKU; ra3
UCIIOJIB3YETCSl KaK TOIUIMBO, JKMJIKME B Kauye€CTBE TEIJIOHOCHUTENS, TBEPAbIE — KaK ChIpbE B
NPOMBIIIUIEHHBIX  1esix). O6a 3T cmocoba dSKojJorudeckd Hed()(HEKTHUBHBI, Tak Kak

COIIPOBOKIAAKOTCA BBI6pOCOM BPCIAHBIX BCIICCTB B aTMOC(I)epy U 3arps3HAIOT €€.

Hepepa60TI<a. BTOpI/I‘IHOC HCIIOJIb30BAHNEC HUMCIOINHUXCS TOJHUMEPHBIX OTXOHOB HAaCT
TBICAYH TOHH CBIPbA. HpI/I 9TOM HOTpe6y10TC5{ SHAYUTCIBbHBIC 9dKOHOMHUYCCKUC U SHCPICTUICCKUC

3aTpaThl.
[Tpob6nema nepepabOTKH MOTUMEPHBIX OTXOJIOB

BnusiHue mMoAMMEpPHBIX OTXOJOB Ha OKPY)KAIOIIYI0 Cpeay BBI3bIBAET CEPhE3HOE
OecriokoiicTB0. OHHM TPEACTABISIOT OOLIECTBEHHYIO Yrpo3y U SBISIOTCS 3KOJOTHYECKON
npobnemoii. 19T oOnamaer yCTOHYMBOCTBIO K BO3JEHCTBHIO OKpYKAIOUIEW cpelbl U He
pasyiaraercsi B €CTeCTBEHHBIX YCIOBHIX. C)KUTaHUE CONPOBOXKIAETCS BHIOPOCOM B atmochepy
TOKCHYHBIX Ta30B, TaKMX KaK CHHTETHYeCKHil s 1uokcuH. Ilpomecc mnepepa®oTku u
YHUUYTOXKEHHUS IUIacTMacchl caMblii goporoid. OH B 3 pa3za jgopoxe mnepepaboTKu OBbITOBBIX
OTXOJIOB M B 8 pa3 — MpoMbIIUIEHHbIX. KaXaplii BUA MOIMMEPOB TpeOyeT CHelraaIbHON
nepepadoTKU. BONBIIMHCTBO YIaKOBOK MPOU3BOAUTCS MO OCOOBIM, CMEIIaHHBIM TEXHOJIOTUSAM
(COCTOUT M3 HECKOJIBKHUX BHJOB IMOJMMEPOB, BKIIOYAOT Oymary, ¢osbry, kaptoH). YToOsl ux
nepepaboTaTh, TpeOyeTcst ocoObIit monxona. Takas Tapa HE TOPUT JaKe B MYCOPOCIKHUTAIOIINUX

rneyuax.
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[TepcrieKTUBHBIM SIBIISIETCS PEUUKIUHT MOJUMEPHBIX 0TX0A0B. CaMble paclpoOCTpaHEHHbIE
CrocoObl OCHOBAaHBI Ha (DU3MKO-XMMHYECKHX IIpolieccax: TUIPOJiu3 (BO3JCHCTBHE KUCIOTHI,
BBICOKOM TEMIIEpaTyphl, KaTaJu3aTOpOB; ILIMPOKO NPUMEHSETCA 3a pPyOex oM), TIIMKOJIU3
(mpuMeHeHHNe crenuanbHbIX CIIUPTOB, TEMIEPATYPHOTO peXUMa M KaTajlu3aTropa), METAHOJIN3
(BO3MOXEH B CHEHNUANbHBIX I€Yax C 3aJaHHOW TeMIepaTypoil U JaBJICHHUEM), HUPOIHU3
(pa3nokeHne NpHU BBICOKHX TeMIeparypax 0e3 jgocTymna Kucioposa). Hu ouH U3 3THX METO/IOB
B Poccun He BocTpeOOBaH M3-3a BBHICOKOH ce0ECTOMMOCTH M OTCYTCTBHS KBAJIM(UIIMPOBAHHBIX

kapoB. CaMbIil pacpOCTPAaHEHHBIM BHUJI MEepepabOTKH MOJUMEPHBIX OTXOJ0B MEXaHUUECKUN —

Bunpl BropruHO#N iepepaboTKH MOJIMMEPHBIX OTXOI0B

IMPOCTOC UBMCIIBUYCHHNEC BTOPHUYHOI'O ChIPb.

Ilocne oxoHuaHus C60pa U COPTHPOBKHU IIOJIUMCPHBIX OTXOAOB Ha nepepa6aTblBa10111HX

OcHOBHBIE TaIbl IEPEPAOOTKH

NpCANpUATUAX OHU IIPOXOIAT HECKOJIBKO 3TAIIOB:

Buasbl
nepepadoTku

I1nrocel

Munycsl

CoptupoBka

HavansHeIii
pazneneHus
OTXOJI0OB  TIO
rabapuram,
Vnanenue
puMeceH,
Mycopa

aTan
TJIACTUKOBBIX
usery, (Hopwme,
TUIy  TUTACTHKA.
MTOCTOPOHHUX
HEKOHJIUIIMOHHOTO

HeBo3MoXHOCTE
aBTOMAaTHU3alU npoiiecca,
HU3KOKBATU(PUIIMPOBAHHBIN

pPY4YHOH TPYA.

N3menvuenne

[lepBas oOs3aTenpHas
CTYNIeHb  TepepadOTKH  BCeX
IUIACTUKOBBIX OTX0J0B. OT Hee
3aBHCHUT IajbHEeNIIas
TEXHOJOTHS M HCIIOJb30BaHHE
BTOPUYHOTO CHIPbS.

-HeoOxonumocTs
COPTHUPOBKH ILJIACTUKA.

-HeB0o3MOXKHOCTB
HCIIOIb30BaTh
KpYNHOTraOapuTHBIN IJIaCTUK Ha
CTaHJApPTHOM  00OpYyIOBaHUU
0e3 mpeaBapUTENIbHOW Pe3KH Ha
KYCKH.

-PBIXJIBIM TUTACTHK Iiepen
HA3MENbYECHUEM HY/KHO
IIPECCOBATh, YIJIOTHATS.

-Bbicokue sHepro3arparsl.

Cenapanus

Otnenenue
M3MEJIbYCHHBIX
IJIACTUKA oT BKPAILUICHUN
MeTaa pu IIOMOIIX
MarHMTHOI'O IOJISI ¥ Cenapaluu.

qacTuIg

I[J'ISI MAarHuTHBIX u
OBETHBIX METAIJIOB HY>KHBI
Pa3HbIC TCXHOJIOTUH.

IIpombiBKa

OuniieHue  OT  IIBUIH,
MEXaHUYECKHX M XHMHYECKUX

HeoOxomumocts anaimnza
Xapakrepa u CTENICHU
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3arpsI3HEHUM C HUCIIOJIb30BAHUEM | 3arPSI3HEHMS] MCXOJHOTO CBHIPbS.

MOOIINX NOBEpXHOCTHO- | [Imoxas wnmM  HenmpaBWIbHas

aktuBHBIX  BemectB  ([TAB), | ouncTka BiaMseT Ha Ka4eCTBO H

XUMHUYECKUX PACTBOPUTEIICH. BHEIIHUM  BHJI IPOLYKTOB

BTOPUYHOU NepepabOTKU.

I'panymsus YinoTHeHue, neperiaBka Ycepenuenue

B IpaHylnbl, yJIoOHble B | XapaKTEPHCTHUK TOBapa.

TPaHCIIOPTUPOBKE U

JTanbHEHIIeH nepepaboTKe.

3.3 Ucnonp30BaHKEe M CTOUMOCTh IPOAYKTOB NEPEpadOTKU MOIMMEPOB
Hcnonb3oBanue

[Ipu mepepaboTKe MOTUMEPOB IMOJYUYAIOT BEIIECTBA B PA3HOM arperaTHOM COCTOSIHUM.
[Iuponu3HeIi ra3 UCHONB3YIOT KaK TOIUIMBO. JKHIKHE KOMIIOHEHTHI CIYXaT TEIJIOHOCUTEIIEM.
TBepapie ¢pakiuu TPUMEHSIOTCS B MPOMBIIUICHHOCTH U CTpouTeNbeTBE. [locie nepepaboTku
MOJTy4aroT: Macjia, BOCK, TBEpPAOE TOILTMBO, ra3oo0pa3Hoe roprodee, OeH3WH. CHIPhECBBIC
rpaHyJIbl BTOPUYHON MepepabOoTKH HUCIOIb3YIOT BO MHOTHX OTPACisiX: OT IJIACTUKOBOM Taphl J0
TEKCTUJILHOTO BOJIOKHa M MCKYCCTBEHHBIX Ta30HOB. M3 monmdTuieHpedTanara MOTy4yaroT
MOJKJIAIOYHBI MaTepual-yTeIUIUTENb Uil OAEKIbl. llonudTUIEH TpUMEHSIETCS TPU JIUThE
MJIACTUKOBBIX TPYyO, M3TOTOBJIEHUU KAHUCTP, IUICEHOYHBIX MarepuanoB. [lomumpomnuieH
WCIOJB3YIOT B MAalIMHOCTpOE€HHH. KOMmaHuuM ¢ MUpPOBBIM HMEHeM, Takhe kKak Peno, ®duar
HCIIONIB3YIOT CTapble aBTOMOOWIIBbHBIE OaMIephbl AJs MPOU3BOJCTBA JAeTaleil, aBTOMOOUIBHBIX

KOBPHUKOB.
CTOonMOCTH

OTX0/1bI TOJIMMEPOB HA PBIHKE BTOPCHIPbS NOYTH HUYEro He cTosAT. OHu MUHHMYM B 10
pa3 JemieByie UCXOTHOTo chipbs. Ilocie mepepaboOTKK 1IEHHOCTh BO3PACTAET, U OHHU Y€ BTPOE
JenieBie rnepBuYHoro. llokymHas 1ieHa Ha HCIONIB30BAHHBIA IUIACTHK PACCUMTHIBAETCS
UHIMBUYAJIbHO U 3aBHCUT OT TUIA MOJUMEPOB, OOBEMOB CBIPbs, COCTOSIHUSA, 3arps3HEHHS,
HeoOxoaumMocTu copTupoBkH. Llena HaunHaercs ot 5-10 py0. 3a kmitorpamMm. ['0TOBbIE rpaHyIIbl
MMEIOT IMTUPOKHI 1IEHOBOM JTMaIla30H C yU€TOM TEXHOJIOTHH nepepaboTku u permona — ot 10 go
50 pybmei 3a kuiorpamm u Beime. COop m mepepaboTKa OTXOJ0B kKak OwsHec B Poccum
NIEPEKUBAET CTAUI0 CTAHOBJICHUs. J[aHHAs HMILA B PIHOYHOM SKOHOMMKE ITOKA HE 3aI0JIHEHA.
ToT, KTO TyMaeT O BIOKEHUHU CPENCTB, MOXKET HA MOJIHOM OCHOBAaHMM paccMaTpUBaTh MYCOp,

KaK BBITOJTHOE KOMMEPUYECKOE MpeIoKeHNe Tt Ou3Heca.
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IV. BBIBOJbI.
Ha ocHoOBe uccnenoBaHnii MOKHO ClIenaTh CIEAYIOLUIUE BBIBODIL:

1. VTunausamuu MiaacTUKOBOTO Mycopa — Ipo0OjeMa COBPEMEHHOTO MHUPA.
W3-3a yHHMBEpCalbHBIX CBOWCTB IUIACTHK MCIONB3YIOT MOBceMecTHO. COOTBETCTBEHHO
PE3KO BO3pOCIH OBITOBBIE OTXOABI, KOTOpbIe Jexkar Ha THO u HaHOCAT Bpen mpupose.
VTunmzanys miacTUKa BEllb HETPOCTasi, HO YEeIOBEYECTBO JOJDKHO PEUIMTH MpolieMy
TakK, YTOOBI XOTsI ObI CHU3UTD BpE]l HAIICH IJIaHEeTe.

2. Mpbl Ha ombITax IOKa3ald, YTO IJIACTUK HE pasjiaraercs, a OCTAeTCs B
3eMile Ha OueHb Joiroe Bpems. OJHAaKO IJACTMAcCOBbIE OTXOJbl HE TOJBKO HE
HOJBEPTaOTCs PA3JI0KEHUIO CO CTOPOHBI OMOJIOTHUECKHUX Cpell, TAKUX KaK BOJA M 3eMJIs,
HO WX JaXe TPYJHO PAaCTBOPHUTH B KAKHX-JIMOO arpecCUBHBIX CpellaxX, YTO YCIOXKHSET
npo0diieMy YyTHIIM3ALHH.

3. Takoke MBI pacCMOTpENH, KaK CroparoT IUTACTHKOBBIE OTXOBI M 3aMETHIIa,
YTO TIOJIHOCTHIO M30aBUTHCS OT IUIACTUKA ITyTEeM TOPEHUS YPE3BBIYAHO TPYAHO, JTaKe
NPaKTUYECKH HEBO3MOXKHO, TaK KaK IUIACTHKOBBIE OTXOABI HpocTo IuiaBsrcs. [lyTeb
YTWIM3AIMK TJJACTUKA Yepe3 CKUTaHWe OINAaceH /s Hamledl IUTaHeThl, KaK M €ro
XpaHEHHEe Ha CBAJIKaX, TaKk Kak B aTMOc(epy BbIOPAChIBalOTCS BPEIHbIE BEIECTBA MOCIE
COKUTaHMUA.

4. Bpen miacTHKOBBIX OTXOJIOB OY€Hb BENHK. VIMEHHO TIOATOMY HEKOTOpHIE
CTpaHBl BBEJIM OTPAHWYCHHS Ha WCIIOJIB30BAaHUS IIACTMACC, JPYTHE K€ PEIaroT 3TOT

BOIIPOC Pa3JIMYHBIMHA IIPOCKTAMH 110 nepepa60TI<H IJ1aCTHUKa.

[TogBonst UTOTH MCCIIEIOBAHUIO, XOUY CKa3aTh, YTO MBI JIOJDKHBI OOJIBIIE TyMaTh O CBOEH
MJIaHEeTe, O MUPE B KOTOPOM MBI KuBeM. Benb eciim Mbl He OyneM o HeM 3a00THUTHCS, TO CaMU
noryouM He TOJNBKO YHHUKAIBHYIO PUPOAY, HO U caMuX ceOs. MBI cunTaem, 4To CTpPaHbl, B TOM
Yuclie W Halla, JOJDKHBI TMPUBJIEKaTh HApoA K JaHHOW mpoOrneme. 3amymalTech camu |
MOCTapalTeCh MPABUIBHO PACCTABUTHh MPUOPUTETHI. Takke MOXKHO 3allyCTHUTh pPa3IuvYHbIC
MIPOEKTHI, HATIPUMEDP, CO3/IaHUE JETCKUX TUIOMIAJO0K W3 MEepepadOTaHHOTO MYycOopa, JOPOXKEK W3
IIacTUKa W JIPyrHe, 4TOoObl BOOAYIICBUTH TPaKJaH HA COPTHPOBKY ILIACTHKOBOTO MYCOpa,
MOCTABUTH LIEHTPHI TIO CJIa4M STUX OBITOBBIX OTXOJOB U UX MepepadOTKe, MPUBJIEKATH MOJIO KD
K ATOMY, TOBBIIIAsl 3HAYMMOCTh PO eCcCHii, CBSI3aHHBIX C YTHJIM3AIIMEH TIACTUKOBBIX OTXOIOB,

U, COOTBETCTBEHHO, YBEJIIMUUTH OILJIATY UX TPYyAa.
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V. CIIUCOK UCIIOJIb30BAHHO! JINTEPATYPBL

https://www.jonwai.ru/articles/vidi-plastmass/

http://novpolimernn.ru/proizvod/anal/raznoe-v-polimerah/tipy-i-vidy-plastika

https://ru.wikipedia.org/wiki/IlnacTMaccel

https://studopedia.su/16 71259 plastmassi-osnovnie-vidi-ih-svoystva-i-primenenie.html

https://extxe.com/8154/plastmassy-sostav-svojstva-primenenie-plastmass/

https://uas.su/books/newmaterial/153/razdel153.php

https://green-club.su/plastik/

https://www.oum.ru/literature/raznoe/vred-plastika-dlya-okruzhayushchey-sredy/

https://greenpeace.ru/projects/zero-waste/uznajte-bolshe-o-plastikovom-zagrjaznenii/

. https://www.kommersant.ru/doc/4449056

. https://ru.wikipedia.org/wiki/IlacTUKOBOE_3arpsisHEHUE

. http://electrowelder.ru/index.php/news/50-materialy-stroi/1306-history-of-plastic.html

. https://bezotxodov.ru/plastik/chto-takoe-polimernye-othody-sposoby-ih-utilizacii-i-

pererabotki
https://nord-news.ru/news/2019/09/27/?newsid=115826

https://recyclemag.ru/article/eko-pochemu-kofeinie-stakanchiki-vredyat-okruzhayuschei-

srede-ekologichnie-alternativi

16)https://medaboutme.ru/zdorove/spravochnik/slovar-medicinskih-

terminov/meditsinskaya maska/

https://propolyethylene.ru/index/svoystva.html

https://polonsil.ru/blog/43404170334/Polietilenovaya-upakovka-kak-ekologicheskaya-

problema
https://www.simplexnn.ru/newstara2/10629-plastic-bottle

https://russian.pet/stati/osnovnye-osobennosti-plastikovykh-butylok/

https://polimer-paket.ru/dlja-chego-nuzhny-polijetilenovye-pakety/
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https://www.jonwai.ru/articles/vidi-plastmass/
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https://ru.wikipedia.org/wiki/Пластмассы
https://studopedia.su/16_71259_plastmassi-osnovnie-vidi-ih-svoystva-i-primenenie.html
https://extxe.com/8154/plastmassy-sostav-svojstva-primenenie-plastmass/
https://uas.su/books/newmaterial/153/razdel153.php
https://green-club.su/plastik/
https://www.oum.ru/literature/raznoe/vred-plastika-dlya-okruzhayushchey-sredy/
https://greenpeace.ru/projects/zero-waste/uznajte-bolshe-o-plastikovom-zagrjaznenii/
https://www.kommersant.ru/doc/4449056
https://ru.wikipedia.org/wiki/Пластиковое_загрязнение
http://electrowelder.ru/index.php/news/50-materialy-stroi/1306-history-of-plastic.html
https://bezotxodov.ru/plastik/chto-takoe-polimernye-othody-sposoby-ih-utilizacii-i-pererabotki
https://bezotxodov.ru/plastik/chto-takoe-polimernye-othody-sposoby-ih-utilizacii-i-pererabotki
https://nord-news.ru/news/2019/09/27/?newsid=115826
https://recyclemag.ru/article/eko-pochemu-kofeinie-stakanchiki-vredyat-okruzhayuschei-srede-ekologichnie-alternativi
https://recyclemag.ru/article/eko-pochemu-kofeinie-stakanchiki-vredyat-okruzhayuschei-srede-ekologichnie-alternativi
https://medaboutme.ru/zdorove/spravochnik/slovar-medicinskih-terminov/meditsinskaya_maska/
https://medaboutme.ru/zdorove/spravochnik/slovar-medicinskih-terminov/meditsinskaya_maska/
https://propolyethylene.ru/index/svoystva.html
https://polonsil.ru/blog/43404170334/Polietilenovaya-upakovka-kak-ekologicheskaya-problema
https://polonsil.ru/blog/43404170334/Polietilenovaya-upakovka-kak-ekologicheskaya-problema
https://www.simplexnn.ru/newstara2/10629-plastic-bottle
https://russian.pet/stati/osnovnye-osobennosti-plastikovykh-butylok/
https://polimer-paket.ru/dlja-chego-nuzhny-polijetilenovye-pakety/

VI. [IPUJIOXXEHUE

IIpunoxenue 1.

TToM3TUIIEHOBEIN ITAKET Menunuackas Mmacka

[TnactukoBast OyThIIKA OpnHopa30BbIi CTaKaHYUK

[Ipunoxenue 2.

3emus Pesynbrar
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[Ipunoxenue 3.

YKcycHas Kuciaora byTbuIKa B @30THOM KUCIIOTE

CrakaH4HuK

A3oTtHas Kucnora
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[Ipunoxenue 4.

IloauaTUIEHOBRIH MaKeT

Menpumnnackas Macka

[TnactukoBast OyThIIKa

OHOPA30BBIM CTAKAHYUK

29




