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IRRESISTIBLE is a project on teacher training, combining formal and informal learning focused
on Responsible Research and Innovation. It is a coordination and support action under FP7-
SCIENCE-IN-SOCIETY-2013-1, ACTOVITY 5.2.2. Young people and science: Topic SiS.2013.2.2.1-1
Raising youth awareness to Responsible Research and Innovation through Inquiry Based
Science Education. The project IRRESISTIBLE is funded by the EU as FP-7 project number
612367

www.irresistitle-project.eu
Coordinator: j.h.apotheker@rug.nl
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e aUTOV Tov 08nyd eKkMaldeUTIKOU, O Omoiog avamtuxbnke oto TMAAIclO Tou £pyou TNG
Eupwnaikng Evwong IRRESISTIBLE, mapoucialetal n evotnta «MAaotikd - Kataotpodn twv
wKeavwvy. Ekmaldeutikol, EMIOTAUOVEG, KABWG KOl EUTMELPOYVWHOVEC QMO €va LOUCE(o
CUVEPYAOTNKAV OTEVA HETAED TOUG YL TO OO QUTO, TIPOKELUEVOU VAl 0TNPLEOUV TOUC HaBNTEG
otn Stadikaoia xelplopol g YnevBuvng Epeuvag kat Kawvotopiag (RRI - Responsible Research
Innovation). Na Tov oKOmo auTo, oL HaBNTEG AaUBAVOUV apXIKA TNV amapaitnTn TEXVoyvwaia
yla To TPORANUA TwV MAQCTIKWY O0TOUG WKEOVOUC TOU KOOUOU, éva KaUTO B€pa onwe pmopet
KOVEIG VO CUUTEPAVEL Ao TN CNUOVTLIKI TIPOBOAN TOU OTA HECA EVNUEPWONG T TEAEUTOlA
xpovia. Me Bdaon autn ™ BAoLKr yvwaon, oL Hadntég eKTeAOUV T SIKI TOUG EPEUVA OXETIKA UE
T0 B€pa. Opwg, n ouveldntomnoinon tou RRI avadekvieTal enmpocBeTa TNV EVOTNTA AUTH,
AOyw tNC £vapéng tg oulAtnong Hetall tTwv pabntwv yla tnv unelBbuvn Sloxeiplon g
£PEUVOC KOL TNV AVATTTUEN QTOTEAECUATWV.

H S18aktikn evotnta akoAouBel to povtého 6E (ota ayyAlkd): EpmAokn-E€epelvnon-EERynon-
Enetepyaocia-Avtarlayn-AfloAdynon mou onuaivel otL n poabnolakn mopeia xwpiletal os 6
otadia. A) Itn dacn NG eUMAoKNG (emadng pe to MpoPAnua) Kwvntomoleital to evliadEpov
TWV pabntwv ya 1o Bépa «MAAOTIKA - Kataotpodr] TwV WKEAVWY» HECW KLO TTApoUsLooNng
Powerpoint. AutO eysipel EpwWTANOTO TOL OOl UTTOTIOETOL OTL TPETEL VAL amavTtnBoUv KOTA TN
Slapkela tng SbaKTIKAG evotntag. B) Itn ddaon tng e€epedivnong ol pabntég Slatumwvouv
gpwtnuata. N 2tn ¢paon tng e€nynong oL Labntég AapBAavouv tnv amopaitntn Texvoyvwaoia yLo
TO MPOPANUA TWV TTAACTIKWY OTOUG WKEAVOUC TOU KOOHou. A) Ztn ¢aon tng enetepyaciag ol
MOONTEG 0lOoXOAOUVTAL PE TILO AETITOUEPT) EPEVUVNTIKA EPWTAMATA YUPW ATIO TO MPOPANUA TWV
TAQLOTIKWY O€ TOTIKO £Ttimedo. X auth T ¢aon ol pabntég ekteAolv Ta SIKA TOUC MELPAUATA,
SloBalouv EMOTNUOVIKEG SNUOCLEVOELG yla TO Bépa Kal €pxovtal og emadn He eEwoXOAKOUG
ouvepyateg (edw: epyalOUeVOL OTLG EYKOTOOTACELS enmefepyaoiag Avpdtwy) ameuBuvovtag
EPWTNOELC. 2TO TEAOG QUTAG TNG PAoNg, N SLOAKTLKA EVOTNTO aAvaKEDAANALWVETOL OXETIKA UE TLG
€€L oYelg tou RRI, oL omoleg meplypddovrtal Pe TIEPLOCOTEPEG AEMTOUEPELEG TIOPAKATW. E)
Mpokelévou va evnuepwBel EMUTAEOV TO KOWVO OXETIKA HE QUTOV TOV €EOUPETIKA ETKALPO
TOPEQ TNG £pEUVAC, OL HoONTEG Snuloupyolv pia €kBeon povol toug. H daon auth ovopdletol
avtaAAayn. 2t) 2t ¢aon tng afloAdynong n Texvoyvwoia Twv pabntwy eAéyxetal pe Tn popdn
€VOG TeoT. EmumAéov, eAéyxetal o€ auth TN ¢Aaon av OAEG OL APXLKEG EPWTAOELG amavtnonkav.
Eav efokolouBolv va UTGPXOUV OvVaTAVINTA £pwIApATA, HMopel vo {ntnbel emutAéov
BonBela amod Toug EMLOTA LOVEC.

H evotnta "MAaotikd - Kotaotpodn Twv wKeavwvy», e€etdlel TIC akolouBeg mrtuxéc RRI:
evepyoC¢ eumhokn, odtnta twv ¢UAwv, ekmaibeuon ot Quolkéc Emiotipeg, nOKA
Seovtoloyia, eAelBepn mpooPBacn kot opOrp Siaxeipion/SlakuBépvnon. OL MTUXEG QUTEC
gvtacoovtal otl¢ Sladopec GAoslg Kal evowpatwvovtal Pe StadopeTikEC neBoSOAOYIKEG
nmpooeyyioelg. EvepyOo¢ eumAokfy onpaivel OtL OAoL oL Kowwvikoi ¢opei¢ - £peuvnTeg,
Bropnxavia, TOALTIKOL KAl KOWVWVLA TWV TTOALTWY - EUMAEKOVTAL 0TN Sladikaoia Tng Epeuvag Kot
NG KOLWOTOMIOG. e auUTA TNV evoTNTA Ol HaONTEC SLOTUTIWVOUV TN YVWHN TOUug amod



SL0POPETIKEG OTITIKEC YWVIEC (wC TTOALTIKOL, EpEUVNTEG, BLOPN)XOVOL, TIOALTEG) OXETIKA LE TO Qv
TO LIKPOTIAQLOTIKA OTO KAAAUVTLKA TIpolovTa PETEL va amayopeuBouy. Me auTtdv Tov TPOmo To
KPLTAPLO TNG «EWTAOKNGY» ELOAYETAL KAL UMOPEL VO AVTLUETWIILOTEL EK TWV VOTEPWYV. META amo
OUTO €eLOAYeTAl €vog TMAOOUATIKOG Slahoyog oto Sladiktuo, mou mepllapfBdvel amoPelg
TMoALTwV. Mua Seovtoloyiky oulntnon 6o akoAouBroel, TPOKELUEVOU va €EETACEL TNV TITUXN
tou RRI mepl "nOKNC" pe neplocodtepeg Aemtopépeteq. Eivat Aoyikd va a.oxoAnBolpue pe tnv RRI
mituxn e "SlokuBépvnonc” Hetd tnv nBkR oculntnon. Auto To KpLtnplo Bacilletal oto yeyovog
OTL oL urteUBUVOL ARYPNG TwV TIOALTIKWY amodacswv €Xouv €miong tnv euBUVN yla TV €peuva
KoL TNV Kowvotopia. EmPBAraBeic i avriBikeg emevlUoELg, OTIWG N XPHON TWV LKPOTIAQCTLKWY OTa
KOAMUVTIKA Tipoiovta, TPEMEL va  QMOTPEMOVIAL AV UTIAPXEL KoMl  avdykn va
XPNOoLomolnBoUV ULKPOTAACTLKA 08 KOAAUVTIKA TPOoTovTa, SLOTL UTIAPXOUV EVAAANAKTIKA UALKA
TOL oTtolal eMITUYXAVOUV Ta (Sl amoteAéoparta. MNa tov Adyo auto ol MNpaactvol ékavav aitnua
«ITAPOTACTE TNV TIOPOYWYH TWV ULKPOTIAAOTIKWY» otn Mepuaviky Opoomovdiak Boulrn otig
14.01.2015. Itnv €mOTOAR QUTH, N VEPHUAVIK opoomovdlak BouAn Inta amod tnv
opoomovSlakn KuBépvnon, HeTafyl AMwv, va umootnpifel evepyd TNV amocupon
ULKPOTIAXOTLKWV O KOAAUVTIKA Kol KaBoaploTikd. [18] Me to mapddelypo auto Unopel va yivel
Katavonto mola B£€on £€XeL N TIOALTIKA KAl TO TIWC N OV TA OUTAUOTA OUTA TIPAYUOTIKA
uAomolouvtal.

Ytnv tawia «MAaoTiko - Kataotpodr] Twv WKeavwv» tapouctdlovtal Ta TPEXOVTA OToLXEld TwY
EPEUVWV OXETIKA He To BEpa. Eival afloonuelwto OTL oL emioTHoveG Tou epdavilovtal otnv
Tawia eival oxedov OAol avdpeg, €tol n towia eival KatdAnAn ywa tn Baoiky oulntnon
oxetikka pe Vv RRI mruxn «wotnta twv GUAwvV». YmApxelL avaykn va evBappuvBel To
evbladépov Tou pabntr otov Topéa Twv Quolkwyv EMOTNUWY, £TOL WOTE TIEPLOCOTEPA AYOPLOL
KoL Kopitola va amodacioouv va eumMAAKOUV OE OTOUSEG LLE ETLOTNUOVIKO — TEXVOAOYLKO
TPOCOAVATOALOHO. To PACIKO KPLTAPLO «ETILOTNHOVLKN ekmaidevon» gudaviletal o autiv tv
mttuyn. Ol Habntég epeuvolv e CUVTOUO TELPAUATO TTOCO €EOLKELWUEVOL ELOOTE OE TOTUKO
eMinedo He TO MPOPANUA TWV TAACTIKWY OTOUG WKeavous. Me Baon tn Sikn toug avalntnon
KOL EPELVNTLKN gpyaoia ol pabntég Ba Stopopdwaoouv T SIKH TOUC YVWN OTO EPpWTNUA KOTA
O00 N XProN TWV ULKPOTIAACTIKWY OTA KOAAUVTIKA TIpoiovTa MPEMEL va amayopeuBel. Ma tov
OKOTIO aUTO oL HaBnTEg xpeldlovtal TNV amapaitntn Bacikr yvwon ya to Béua thv omola
AapBavouv otnv pacn tng e€RyNong. ITnV £pEUVa KoL TNV KalvoTtopia ot Stadlkaocleg mpeEmeL va
elvat Stadaveic kat SLaBECLIES yLa OAOUG, £TOL WOTE OAOL OL TTAPAYOVTECG Va avaAapBavouy Tn
guBuvn. Wayvovtog oto SLaSIKTUO yla ETLOTNHOVIKEG SNUOCLEVCEL — QUTO TIOU KAVOUV OL
poontég otn daon g ensfepyaociag — Seiyvel OtL Sev eival OAeg oL SnUoOoLeVOELS XWPLG
KOOTOG. XT0 onueio autd pnopel va oulntnBel to kpttrjplo RRI tng "eAevBepng mpocBaonc'.
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Eniordénnon tn¢
gvétntag

1. ZUvtoun mepLypopn Tng¢ evotniag

H evotnta «Qkeavoypadia kot KAwatiky AMayn» avadsikvisl tnv enidpaocn g
avBpwnotnTag otou¢ wkeavouc. KaAumrovtag meploocotepo amd to 70% Tou TAQVATN Ol
wkeavol €xouv onuavtiki enibpaon oto KAipa tng Mg. Adyw Tou TEpAOTIOU HeEYEBOUG TouC oL
wkeavol eival oxetika adpavy cuotiuata, oAAd av Bpebolv aVTIHETWIOL HE TEPAOTLO
npoocAndn UAikwv amd Stddopoug topeig (CO2, TMAAOTIKA, PUTIOL KATT), TOTE OL CUVONKEC
apxifouv va aAalouv. ITOXOC AUTHG TNEG EVOTNTAC €lval N avASELEN AUTWVY TWV TOUEWV KAl TNG
enidpaong toug. H umoevotnta «MAaotikd - Katoaotpodr twv Qkeavwvy» Slepeuvd Tnv
enibpoaon Twv TAQOTIKWV OTOV WKEAVO, Onwg ol Sladopetikol TPOMOL poOAuveng, N
ouuneplPpopd TWV MAACTLKWY OTOV WKEAVO (TI.X. ouvaBpolon o TEPACTLEG LATIEC OKOUTILOLWV),
n npoopodnon Twv PUMWV Ot HIKpoowHatibla mMAaoTIkoU Kabwg Kot n €oBfoAn toug otnv
tPodikn aAuolda. H umoevdTnTa €XeL Ulot TTOYKOOULA OCO KOL MO TOTIKN Sldotacn Kot
nepNaBAVEL TTIELPAPATO KOl OASEG EpYAOLOC.

2. MNAaiocLo

Taeic : AAukeiou / Xnueia (15+ xpdvwv)
Ataprelo: 13 S18akTIKEG wpeg (45Aemta ) + 10 WPEG yLo oTAOLUO TG £KkBeong

Mpoamoattovpevo: OL HABNTEG va €xouv Bactkn yvwon yla To MAQOTIKA, Omwc: Sopun Twv
MAQoTIKWY, HEBodoL Tapaywync, LOLOTNTEG UALKWY, XPNOELG otnv KaBnuepvi Lwh.

Ykomoli dtbaokaAiag kal anoteAéopata

KUplog otoyoc: Ol HaBnTéG va amoKTRoouV BACIKEG YVWOELG OE AUTO TO TIOAUTTAOKO, TIAYKOGULO
MPOBANUa, va avaldBouv evepyd pOAO O€ KOWVWVLKEG OXETLKEG oUINTHOELS, OMWG "Oa TPETEL
Va QIoyopeVETAL N XPAON TWV HIKPOTAQCTIKWY OTa KOAAUVTIKA;». AdoU £pyaoTouV HE auTh
™V evotnta, oL padntég Ba mpémel va eival og B€on va eviomilouv ONUAVTIKEG TITUXEG TNG
YrnieuBuvng Epeuvag kat Kawvotopiag kat va tig petadépouv oe Ao BEpata.

ALSOKTIKA QTTOTEAEOUATO  (TIEPLEXOEVO)

Y10 TEAOG TNG evOTNTOC, OL Hadntég Ba elval o Oon va:
e epypadouv omd mol TPOEPXOVTAL OL TOVOL TWV TIAQAOTIKWY TIOU ELOEPXOVTAL OTN
Bdlaooa.
e E&nyouv tL oupPaivel ota mAaotikd dtav eloépyovtal otn Balaoaoa.



e [leplypAdouV LE TOLOUG TPOTIOUC T UAKPO- KOL UIKPOTIAQOTIKA amneouv tn BaAdooia
wn.

¢ E&nyouv av ta mAaotikd armoteAouv kivbuvo yia tnv avBpwrivn {wn.

e |oxuplotolyv o molo Babud ennpealOUAOTE TOTUKA ATO TO TIAYKOOLLO TIPOBANUA TwV
TAQLOTIKWY OTOUC WKEAVOUG BacLopévVoL oTNV LK TOUG £pEuval.

® 2710 TEAOG TNG EVOTNTAG, OL Labntég Oa eival og B€on va:

e AvaAaBouv tnv euBUVN Kal va eMavVeEETACOUV TIG SIKEG TOUG EMIAOYEC Yl SpAdon Kal av
XPeLaoTel va TI¢ aAagouv pe BAaon TN yvwon Mou amoktninke otn evotnta. EmutAéoy,
Ba mpénel va eival oe B€on va CUUPETEXOUV EVEPYA OE KOWWVLKA ocuvadn BEuarta
(«ekmaidevon otig PUOLKEG ETLOTAUESY).

e  KatahdBouv yloti €ival onuovtlikO va CUMUETEXOUV OAOL oL evOLADEPOUEVOL OTIG
SLadkacileg EpeuVag KAl KALVOTOMLAG («EVEPYOG EUTTAOKN »).

e  AWOOUV EMIXEPAMOTA WG TPOC TO ylati n avolwt mpooBacn elvoal ONUAVILKN
(«eAelBepn mpooBacn»).

¢ Na maipvouv pépocg os culnTAOELG TTIou adopoUV TO TTAACTIKA OTOUCG WKEAVOUC KOl Va
oxnuotilouv tn 61k Toug amon («nBwkr SeovioAoyia»).

e Na avayvwpilouv TV avVIooPPOTIia TTOU UTIAPXEL WE TIPOG TIG YUVAIKEC ETMLOTHUOVEG Kol
va paBouv TL €xel yivel otnv EANGSA yLa TNV IPOCEAKUGN TTEPLOCOTEPWY YUVOLKWY OTNV
‘Epeuva kat Kawvotopia («tootnta puAwv»).

¢ Na avayvwpilouv tov mOAUTTAOKO POAO TNG TOALTIKAC KOl TWV KAVOVIOUWVY UETOED TNG
npowbnong g €peuvag Kalt tNg SlachdAong TnG OSnuoclog uyelag («opbn
Slaxeiplon/SlakuBépvnon»).

ZeKWVWVTAG HE Eva TPEWAEP Tou Seiyvel T YAwpida Kot tnv mavida Tou wKeavou oe
OCUVOPTIAOTLKEG £LKOVECG, akoAouBel plo mapouciaon os PowerPoint, n omola petotomiletol
OTadLOKA amd HAKPLVEG ELKOVEG O KOVTWVEC dwTtoypadieg mou deixvouv tnv emidpacn twv
TAQOTIKWY oTa BaAdoola MAdopata.

Muotnplo: «lati n uyeia tng owkoyévelag Larsson otn Mpoltlavsia sival mbavwg
oe kivbuvo, eneldbny &g Béhouv va eykataieipouv tnv mapadootakn Siwatpodr toug» O
pHoOnTéG maipvouv ~ 16 KAPTEG YEYOVOTWVY He SLadOpPETIKA EMIXELPAUATA. X€ OPAdeC TwV 4
QVaAUOUV Ta EMLXELPHMATA KAl TipooTiaBouv va Snuloupynoouv pia Stadpoun yla tnv eniluon
Tou {ntnuatog. To mayvidL Ba mpénel va Swoel pa WA yla TG MEPLMAOKEG OXEOELS TIOU
UTIAPYOUV OTOV WKEAVO.

Q¢ amotéAeopa TOU HUOoTNPiou, oL Hadnteg meplypddouv évav TPOmo yla TO mwWE N
olkoyévela Larsson elval cuvOeSepévn e TO TIAYKOOWLO TIPOPRANMO TWV MAACTIKWY amoBARTWY
OTOV WKEAVO. AuTO cuvnOwC PoKaAel TOAAG VEQ EpWTAATA TIOU TIPETEL VAL amavtnBouy Katd
™ ¢ddaon tng «Emefepyaciog».



OL poBntég aoyoAoUvTal e TIEPALTEPW EPEUVNTIKA EPWTHLOTO OXETKA UE TOV
TOTILKO XAPAKTAPA TOU TIPORBAALATOC TWV TTAACTIKWY. € AUTH TN $AoN, oL Labntég ekteAoUV Ta
Slkad Ttoug melpdpata, SloPAlOUV ETMLOTNUOVIKEG SNUOCLEVCEL OXETIKA HE TO Bfpa Kot
XpnotomnoloUv e€waXoAlkoUG CUVEPYATEG BETOVTAG EpWTHOELS. XTO SeUTEPO PEPOC TNG dACNC
enefepyaciog culnTouvtal otny TA&n oL tuxEG TNG RRI kal emionpaivovtal oTig mTPonyoUEVES
dAoeLg TNG BePATIKAG EVOTNTAC.

: Mo €kBeon OTHVETAL YLO VA ETILKOLVWVHOEL TNV ammoktnBeioa yvwon twv padntwv
0€ OUUMABONTEC Kal YOVE(C.

EAéyxetal n €lbkn yvwon twv pabntwv pe €va teot. Auto mepllapBavel
EPWTNOELC TOTILKOU AAAA KOl TTAYKOOULOU XAPAKTAPO YLO TO TIPOBANUO.

Kata tnv ektéheon tng evotntag sudavilovral Stadopetikéc mtuxég tg RRI, aAAa Oev
gmonuaivovtal w¢ t€Toleg. Xto TtéAog tne ddong enefepyaoiag, eVOwHATWVETAL pla daoh
avagotoxaopoU kat cuAAoyr¢ dedopévwy Tou RRI amnd mponyoupeveg GpAoELC:

: Evomoinon tng amoyng Twv €peuvVNTWY, TNG Kowwviag (olkoyévela Larsson)
KOLL TWV TTOALTIKWY 0TV EVOTNTA.

Yxe606v OAO TO UALKO TOU ToOpouclaletol eival mpoiov avdpwv
EPELVNTWV.

H evotnta moapoucldlel thv €psuva yla TOUC
WKEAVOUC W¢ €va efalpeTikd SLEMIOTNUOVIKO Tedio NG €MOTAUNG CcUMmeEpAapBavovtag
TIAYKOOLO KOL TOTILKA oTolxela. Ta TMelpApaTa eKMOLSEVOUV OE EMLOTNUOVIKEG AMOPELS Ko
Seflotnteg.

H oulitnon yla tnv owkoyévela Larsson mupodotnBnke amod pia mio
vevikn oulitnon oe éva mAaopatikd Stadiktuakd Gpopoup ou cuveyiletal otnv Taén os oxéon
LE TOV pOAO TWV TTAQCTIKOTIOLNTWV.

: O poAog Twv Sabéouwy “avolktwy mAnpodoplwv” BlysTal oe apKetd
onpeia. Katd tn Sldpkela Tou avactoxacpol culnteltal oTo mMAA(oLo ToU ypaupaTIopoU ot
MEoQ ETUKOWVWVIAG.

: Mia amd tig opadeg otn daon g enefepyaciag EMKEVIPWVETAL OTO
6ebopévo mMOATIKO mAaiolo yl Ta mAoaotkd (amoPAnta). Itn oulltnon yla TOug
TIAQLOTIKOTIOLNTEG AVOKUTITOUV Ta MPoPBANRUata TG pUBULONG TWV KN TARPWG KATAVONTWV
CUOTNUATWV.

H emiteuén twv pabnolakwy oTOXWV AMOTIUATOL OE OPKETA ONUELD TN EVOTNTOC:



17

e Avaotoxaopog navw oto RRI oto téAog tng daong tng enefepyaciog
e AnoteAéoparta tng £kBeong

e  TeAKO yparto Teot

* £pwWTNUATOAOYLO RRI

5. Zxediaopdc pabipatog

Eav xpnowuomoinBel oe pukpodtepeg TtAfelg (SnAadn ol pabntég dev €xouv TIG amapaitnTeg
XNULKEG YVWOELG YL TA TIAQOTLKA), TO ELOAYWYLKO KOUUATL « Tt TAQOTIKA 0TNV KaBnuepwvn {wn»
(BAEme keddhalo 3) Ba mpémnel va SI6ACKETAL OTNV apXr] TNG EVOTNTOC. AUTO TO KOUUATL g€nyetl
™ Baotkn Soun, TG LBLOTNTEG KAl TLG MEPUTTWOELG XPHONG TWV ITAACTLKWY, TIOU E(VOLL OXETLKES UE
TNV KATAvonon Twv 1o cUVOETWVY SLadLKaCLWY 0TOV WKeAVO (Stapketla ~ 1-2 pabnuata).

To ox€610 pabnpartog tng evotntag «MNAaotikd — Kataotpodr twv Qkeavwv» (BAEne kedpahalo
4) napatiBetal otov mapakATw Tivaka:

Mnyég: Powerpoint, pUAa epyaciag

Mnyég: kapteg puotnpilou, puAradio, tawia (“Fluch der
Meere — Plastik”, Max Mdnch, FriedemannHottenbacher)
O¢uara RRI mou umdpyouv aAAG dev emonuaivovtal oe
auTnVv Thv evotnta: Eknaidevon otig Quotkég EmLOTAUES,
lodtnta dUAwWY

Mnyég: dUAAa epyaciog
Oéuata RRI: Eknaibeuon ot QuoilkéG EMLOTHUES

Mny€c: UALKO yla melpdpata, H/Y pe ouvbeon oto Slabdi-

KTUO , ETULSLAOKOTILO, SLAdAVELEG

Oéuata RRI:  Exkmaidevon otic Quokég Emiotnpueg, HOw
Seovtoloyia, opbn dlakuBépvnon, eAelBepn mpoofaon
(twpa emonuaivovtal)

~10 Ta Bépata RRI otnv €kBeon avadEpovral Kol LEAETWVTOL
(Mpoetowuaocia | og Babog
£€kBeong ka
OTAOLUO)

1 AfloAdynon tou meplexopévou Katl tng yvwong RRI pe

YPOUTTO TEOT

MAcoT LKA — KatooTpoen Tev QKeovdv









To mMpwTo MAAOTIKO avakaAudpOnke tuxaia to 1907, 6tav o BéAyog Hendrik Baekeland
€BaAe €va KOUPATL pavoAng oe SlaAlupa dopuaAdeliong kal to BEpuave PEXPL EPL-
miou 200 ° C. [4, 0. 6] Avamtuxbnke tote pla dpopdn pala, n omoio oKAPUVE CTOV Q-
pa. O Mepuavog xnuikog Hermann Staudinger mapatrpnoe peta amo 15 xpovia OtL n
Baolkr apxn ywo TNV mapaywyrn Twv TAACTIKWY gival mavta n da: «Qg¢ ek toutou,
TIPETEL VA PAVTAOTEL KAVEIG TNV AVATTTUEN TWV TAQOTIKWY WG XNHULWKO Lego: pakpdg a-
Auoidag popla, Ta AeyOUEVO TIOAUPEPH, QVOTTUCOOVTAL OO UALKA PE HLKPOTEPA UO-
pLa, Ta AeyOpEVA LOVOUEPH, HEow Bepuotntag, dtadhuong ) mieongy. [4, 0. 7] Ydpyouv
TIAOLOTLKEG UAEC, TTOU OMOTEAOUVTOL HOVO amo éva €ido¢ povouepwy. Eva mapadetypa
yla autd €ival n mopaywyn Tou TTOAUCTUPEVLOU, N OTola YIVETAL POVO Ao LOVOUEPN
otupeviou. NMoAAAd dAAa MAQOTIKA armoteAouvtal ano Suo Stadopetikd €idn povoue-
PWV, OMWC TO VAlov. [4, 0. 7] OL MAQOTIKOTIONTEG TTPOOTIBevVTAL 0 TTOAAQ TTAOOTLKA,
KaBlotwvtag to TMAOOTIKO gUKOAO oTn Slapopdwon Kat guéAkto. Xwpic autolg ta
TAOLOTLKA €lval eVBpavoTa Kal omave eVKoAA. [22] ITnv ayopd UTApXEL PEYAAOG aplo-
no¢ Stadpopwv mAaotikomolntwy. Meptkot and autoug Bewpouvral BAaBepd UALKA OTLC
HUEPEC HOC, KABWC OAO Kal TEPLOCOTEPEG HEAETEG TTOPATNPOUV APVNTIKEC ETUTTWOELG
yla tov avBpwrmo kat ta {wa. Xto mapeABov, ta moAuxAwplwpéva Sipawvuiia (PCB)
Xpnotpornotnkav wg mMAAoTLKOTOINTEG. AOYw TNG BAATITIKAG TOUG EMidpacng oTov pe-
ToBOALOUO TWV opyaviopwy, To PCB amayopeltnke o€ 6Aov tov koopo [11]. Ot mAaotL-
Komolnteg (mpoobeta) dev eival otabBepd ocuvdedepévol e TO MAAOTIKO KAl WG EK TOU-
TOU UropoUV va arneAeuBepwBouv amod To MAAOTIKO KATW amd OpLOPEVEG CUVONKEG. [5,
oel. 5]

Inueiwon: Eva neipapa yia va napaxfolv vatlov iveg pnopei va evowpatwOel o
aUTo To MAaioto. 2to [23], unopeite va Bpeite Tnv neplypadr Tov NeEPARATOS. AOYyw
ToU TOavoU KWSUVOU TwV XNUIKWV OUCLWV TIOU XPNOLUOTIOLOUVTIOL OE OUTO TO
neipapa, €ival Suvatd va yivel povo pe tn popdn MEPANATOC EMISEENG Ao Tov
eknadeutiko. H dieaywyn evog TETOLOU TTELPAHOTOC OTO CNLLELO AUTO €XEL TO VONHQ
va SWOEL 0TOUG HAONTEG MO YEVIKN) EVTUTIWON YLa TO WG £ival GTLOyUEVA OPKETA
YVWOTA KaOnuePLVA avTikeipeva, yeyovog nou Ba maifel peyddo poAo ota emopeva
padnupota.
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2. ZxéALa yLa 1o poOfpata

MpwTtov, oL pabntég epyalovral ota GUAAQ €pyaciog OXETIKA Ue To BEpa «MAaoTKA
otnv kabnuepwvn {wn» POVOL TOUG KAl OTN CUVEXELA AVIAAAACCOUV AmMOYELS yla T
QMOTEAECOTA UE TN YEWTOVIKN opada. Asv gpyalovial Pe XNUKOUG TUTIOUG KoL QVTL-
OpAacelg oe AUTO To onpelo, emeldn autn n StdaokaAia TNG EVOTNTAG MPAYOTOTOLETOL
O£ avVWTEPN TALN.

3. HNAaocTtLRA otnv KoaOnueptivy {wf -
YA kS epyaciag

DUAAa epyaciag opadwv (AOoeLg)

NAGCTLKO — &€va Ldeatd UALKS

1. Na yivel ypadikn mapdotoon Tng mapaywyrng MAACTIKWY [LE TOV XpOVO OTOV KOGHO amod
t0 1950. Xpnouomnotiote ta akolouBa Sedopéva. [6] [8]

MaykoouLa mapdywyn MAACTIKWY (0€ EKAT. TOVOUG)
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2. H moapaywyrn Twv MAACTIKWYV aUEAvVeTal paydaia Xpovo e TOV XPOVO Kal avilkadlotd
TO oupPBaTIKA UALKA OAo Kal TteplocdTepo. Mola XOpaKTNPLOTIKA KaBloTouV To TTAAOTL-
KO w¢ pia evdladépovoa VAN yla th Blopnyavio;

Ta mAaoTika gival "ehadpla, $Onva, otabepd, BepUIKA KAl NAEKTPLIKA LOVWTLKA KoL UTIAQOTA,
Kol WPEALHA yLa TTOAAOUG okomoUE [...]». [7, ogl. 27] [AMNA Ta TOAAG BETIKA XOPAKTNPLOTIKA
£€XOUV €MioNG KAl HELOVEKTA AT TauToxpova: Makpolwia: Ta MAQCTIKA amoouvtiBevtal oAU
opya oto neplBAaAAov. OLKOVOULKA amodoTIkA Ttapaywyn: Eva peydlo PEPOG TOU MAACTLKOU
Tapaystal povo yla pia xpnon. EAadpld: Noapaclpovial 0 amopaKPUGUEVEC TIEPLOXEG ATIO
ToV aépa Kal to vepo]. [7, oel. 28]

3. Ta MAQOTIKA TIPOLOVTA TTOU XPNOLUOTIOLOUVTAL 0 OAOUC OXESOV TOUG TOMELG TN KaBNnue-
pwn¢ Lwng otnv Eupwrn. Na e€eTA0ETE 0 MOLOUG ATTO TOUG AKOAOUB0OUG TOUELG TO TAOTL-
KO xpnoluonoleital reploodtepo / Aydtepo. Katnyoplomotjote o€ popdn 1 (oAu) - 6 (Ai-
yo).

Xpron Twv mMAaoTtikwyv otnv Eupwnn (katdotaon: 2013) [8]

AN\ (TT.X. OLKLOKEG
OUOKEUEG, ETILTTAQL,
LOTPLKEG OUOKEUVEG...)
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NAactLkO — TL €idoug UVALKS egival
IPOYHAT LKA ;

1. AnuoupynoTe €va HovtéNo MAAOTIKOU amo cUVOETPEG TLKOAANOTE TO 0To GUANOD £p-
vaoiag. MNeplypadte tn Soprn avaloya e TO LOVIEAO COC.
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MovTtéAo cUVEETHPWV

f——————TD y—f = —_——
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Mepypadn Tng dopng
To MAAOTLIKA artoTteAoUVTAL amo MOAAG ULKPA LopLa (eSw: cuvdeTnpeg), Ta onola cuvdéovtal LETALY
TOUG oxNUaTilovTag HakpLEG aAUoideg. AUTA eival Tou ovopdlovtal TIOAUHEP.

2. Evnuepwbdeite oxeTikd pe T0 TL PCB XpNoWLOmolovvTay ota MAACTIKA TIPoidvTaL Kat yLoti
TO UALKO QUTO amayopeUTnKe o OAov tov Koopo To 2001. [10]

cmﬁg;i>F_{<j;;Lcm

MoAuyAwplwpéva SipatvOAla (ev cuvtopia: PCB) ypnolpomolnbnkov o moAAG mpoiovia
kaBnuepwng (wng HéxpL to 2001, OmMwe Kol oTa TAAOTIKA WG TAAOTIKOTOWNTEG. [11] Metd
102001 TO UAWKO amayopelTNKe o OAOV TOV KOOWO, €meldr] amodelxBnke o TOAEC
ETILOTNMOVLIKEG UEAETEC TOELKO Kal eMIPBAABEG yLa Tov AvBpwrto Kal Ta {wa.

Xnuikn ovotaon PCB [21]

‘Epeuveg €xouv Seiel 0tL Ta PCB pmopouv va avixveuBouv otov avBpwrivo Loto (6nAadr otov
HUTKO N NTATIKO LOTO) KOl TO UALKO QUTO €XEL TTOAAEC APVNTIKEC EMUTITWOELG OTNV UYELQ TOU
avBpwrou. [9, S. 5] [11] Edv n cuykévipwon PCB oto cwpa eivat uPnAn pnopel va
eudavilovral YA\wpakun, maxuvon S€PUATOC, AUENUEVOCG XPWHOTIOUOG KOL OVOTTVEUCTIKEG
nabnoelg [9, 0. 5] Eva uPnAo eninedo PCB pmopel va 08nynoEL 0€ AVOCOTOLNTIKEC Kall
QVATIOPOYWYLKEG SlatapaxEg Kol SUGAELTOUPYLEG 0TO OUKWTL. [9, 0. 5] “H mpokAnaon kapkivou
QVIXVEUTNKE o€ €va Telpapa o {wa, oAAA ev pmopel péxpL oTyung oute va anodelyBel
alomiota otoug avBpwrmoug olte va dtaeuoBel.” [9, o. 5]
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Mavw oo 6 EKATOUPUPLA TOVOL TAQCTIKWY OTOPPLUUATWY ETNOLWG KATAANYOUV OTOUC WKEQ-
voUG péow Sladopwv mnywv. [16] Ymapyouv moAAd €idn mMAaoTKwY Tou €xouv SladopeTika
XAPOKTNPLOTIKA, OMwC dtadopetikn mukvotnta. MAaotika pe vPnAdtepn mMUKVOTNTA OMO TO
BaAacowo vepo Pubilovtal otn BdAacoa. Oswpeltal OTL €va PEYAAO LEPOG TWV TAAOTIKWY
OoKOUTILSLWV 0ToUC wKeavoU¢ BuBiletal apya i yprniyopa. [2, o. 40] EQv To TIAAOTIKO £XEL LULKPO-
TEPN MUKVOTNTA OO TO BaAaoowvo vepod, eTUMAEEL Kol propel va e€anAwBel og 6GAov Tov KOGUO
oo ta wkeavia pevpata. TENOC, Ta MAACTIKA OKOUTILSLO 0TOUC WKEAVOUC CUYKEVTPWVOVTOL OF
OCUYKEKPLUEVA ONUELD TWV WKEAVWY Ta omoia ovopalovral KnAideg Amopplupdtwy. Yiapxouv
TEVTE OO QUTEC TIG KNALSEG QMOPPLUUATWY 0TOV WKeOVO: otov Bopelo kat otov NotLo Athavtl-
KO, otov Bopelo kot otov Notlo Elpnvikd kat otov Iveikd Qkeavo. [10] .
To HOKPOTIAQCOTIKA MEPN TIOU TTOPOCUPOVTAL OTOV WKEAVO, OTWE MANOTIKA UMOUKAAL, aAAG-
{ouv UTO TNV eMibpoon OpPLOPEVWY TTEPLBAANOVTIKWY TopayOvVIwy. MNa mopdadelypa, n UMepLw-
6n¢ aktwvoBoAio kdvel To MAaoTikd eVBpavcTo. [3, 0. 22] To MAACTLKO yiveTal akOua Tio V-
BpauoTo pe To Vo aneAeUBEPWVEL TIG LOAAKTLKEG EVWOELG TTIOU TIEPLEXEL. MNXAVIKEC SUVAELG,
OTWCE 0 TAGAACHUOG TWV KUUATWY, KAVOUV TO eUBPAUOTO MAACTLKO VA OTIAEL O€ TIOAU UKPA Ha-
KPOTAQLOTIKA HEPN. EAv auTtd ta mMAOTIKA cwpatidia ¢pBdoouv os péyeBog HikpoTEPO QMO 5
XALooTd, KOAOUVTAL SEUTEPOYEVH HLKPOTIAAOTIKA. [3, 0. 23] MNépa amod TaA HLKPOTIAOCTLKA TIOU
avamntuooovtal ano T Stadikaocia tng didomacnc, Wopolv emniong va BpeBolv mMpwTtoyevn
TIAQLOTIKA UE TIOAU UIKPEG SLOOTAOELG, OTWG Yl TIOPASELY A ULKPOTIAQOTIKA TIOU TipooTtiBevral
o€ KOAAUVTIKA, TIPOKELUEVOU va eTiteUXBel éva amotéAeopa amoAémong. [3, o. 23] Ta Hikpo-
TIAQLOTIKA KATAANYOUV OTLG EYKOTAOTACELS eMetepyaoiog AupdTwy pall e To VEPO Kal UTtopouV
povo ev pépel va adoatpebolv. To enefepyacpévo «kabopo» vepd oSnyeitol 0TOUG WKEAVOUG
anod Ta MOTAPLN. Mia AAAN TNy KUKPOTIAQCTIKWY €lval KOUUATLO LATIOPOU TIou €ival kota-
OKEUAOMEVO A0 CUVOETIKEG (VeG. AUTEG OL LKPOIveG amobdeopeUovTal KAtd TN SLAPKELD TNG
Stadkaoilag mMAUong Kol KATAANYoOUV OTOUCG WKEAVOUG e Tov (6lo Tpomo Onmwe Kol Ta HULKPO-
TIAQLOTIKA Ao TA KAAAUVTIKA. «EKTIHATAL yia mapadeypa 0t 900 eKOTOUMUPLO LKPOOWOTI-
Sl mAaotikoU etnoiwg kataAnyouv otn Bopela O@dAacoa, péow Ttou otabuol emeepyaociag
oto Wilhelmshaven (Liebezeit 2012).» [3, o€A. 23]

Ynapxel €vag HeyaAog oplOpog pUTIWV OTOV WKEAVO, OMw¢ Ta PCB (moAuxAwplwpéva
SidpawvUAla). To PCB mpootéBnke og MOAAG TipoiovTa KaBnUEePLVAS XPHONG, OTIWE OTA TTAALOTIKA
w¢ poAaktikd. [11] Twpo, av QUTA TA HAKPOTAOOCTIKA HEPN KATAANYOUV OTOV WKEAVO, Ol
MOAQKTIKEG EVWOELS ameleuBepwvovtal amo ta TAAOTIKA, €meldr w¢ mpdcoBeta Sev eival
otaBepa ocuvbebepéva pe tn poplokn dopr). E€attiag Twv MOAWY apvNTIKWV EMMTWOEWY TWV
PCB yta tov avBpwrto Kat to {wo n tofivn autr anayopeUtnke o 6Ao Tov KOGHO amo to 2001.
[11] Nap '"6Aa autd, autn n tofivn propet va Bpebel oto meptBarlov akopa kot oipepa. Aoyw
Twv VSpOPoPwv LOLOTATWY TOUG, OPLOUEVOL AO TOUG PUTIOUC OTOV WKeEavo, Onwe ta PCB,
TpooeAKkUOVTOL QMO HIKpOoW AT TTAaoTIKOU Ta omtoia gival emiong udpodopa. [7, oeh. 31]
Emeldn ta HIKpOoTAQOTIKA cwpatiSio £ouv oAU peydAn emidpaveLla g OXEON LLE TOV OYKO TOUG,
gumAoutifouv évav peydlo aplOpd pUnwy PE amotéAeopua oL pUToL va yivovtatl emtkivéuvol
dopeic SnAntnpiwv auv€avovtog toug KwdlUvoug yla Ta {wo Kol toug avBpwrmoug. Ta



ULKPOTIAQOTLKA owpatidla xpnotpetouv we petadopeic dnAntnpiwv: OL {wvtavol opyaviopotl
KOTATVOUV T ULKPOTAQOTIKA CWHOTISW Ta omola eival gUmMAOUTIOMEVA HE PUTIOUC. XTOV
YOOTPEVIEPLKO CWANVA TWV OPYOQVIOHWVY Ol pUTOL UImopouv va ameheuBepwbBolv amd tnv
emPAVELD KAl VO EUTAOUTIOOUV TOV Awdn ot Twv ULV Ovtwv Aoyw Ttwv udpodofwv
6LoTNTWY ToUC. [3, 0. 24] Opyaviopot otnv kopudn TNG TPODLKAG aAucidag, Onwe oL PwKLEG,
mapouctalouv pa opkeTd uPnAn cuykévipwaon punwv. [12] Auto e€nyel emiong to yeyovog oTL
napadoolakég PpuAEG Omwce ol louit mapouaotalouv uPnAn cuykévipwon PCB oto cwpua toug,
eneldn tpédovtal pe Pwkleg kal paialveg. Eival ekmAnKTikd To yeyovog OTL, apd tnv uPnAn
ouykévtpwon o PCB, oL emiotpoveg v umopecav va Bpouv voooug mou Ba pmopoloav va
ouoxeTloToLV e To PCB otouc avBpwroug ou estaotnkav. [13] Auto £pxetal o avtiBeon pe
TNV ETUOTNMOVLKN Yvworn, eneldn €xel anodelyBel o mMoAAEG peAéteg OTL To PCB BAdmTeL TV
uyela tou avBpwrmou pe TOAAOUG TpoOmoug. [9] Ou emotfipoveg UTIOBETOUV OTL oL Ivoult
AapBdavouv amod to kpéag TG GWKLAG TOUTOXPOVA LA TIOU OIOUOKPUVEL TIG APVNTIKEG ETUTTWOELG TOU
PCB. [13] AAMG auTO elval LOVO pLa UTIOBEGCN KAl TIPETEL AKOWUN vl eEETAOTEL ETULOTNOVLKA.

H ddon eumAokng mapeXeL TV sloaywyr oto Bépa «MA0OTIKA 0TOUG WKEAVOUG» Kol TIPOOdEPEL
HLOL TIPWTN YEVLKNA ETILOKOTNON Tou B€patog. Oa mpémel vo TPOoKOAETEL TO evllad£pov Kal To
KlvnTpo TOU HaBNTA Kal va Tov mapotpUVeL va Béosl epwtiuata. H edpappoyn yivetal pe
5\emtn napouciacn og PowerPoint.

x : 1 ddaktikn wpa (45 Asmta)

: PowerPoint napouciaon, duAradio

Autn Seixvel évav apyikd ABLKTO OLKOTOTIO IOV puUTAivVeTAL oTOSLAKA e TTAOOTIKA okouTtidio. H
napouciacn oAokAnpwvetal pe Stddpopa vekpd {wo Kol TO EPWTNUA EAV OL AvOpwToL aTEL-
Aouvtal eniong amd Ta MAOOTIKA oKOUTISLa 0TOUG WKeOvoUG. OL pabnTég SLATUTIWVOUV £pWTH-
OELC OXETIKA UE TIG £lKOVECG. Katd tn Sldpkela tng SI6AKTIKAG evOTNTAC OAEG OL EpWTNOELS Ba
TPEMEL va. amavtnBouv. Av TTapauévouV epwTnUATO avanavinta, Oa mpénel va untapéel emt-
KOLVWVLAL UE ETILOTAMOVEC.

O exmabeuTIKOC Selyvel TNV mapouacioon pa popd xwpic va mel Timota (cwwrnnAn umokivnon)
KoL Balel tnv akoAoudn spyacia otoug padnteg mplv Seifel Tnv mapouvciaon yia dsltepn dpo-
pa.

A) MapakolouBrote tnv mapouaciacn tou PowerPoint kal onpelwote OAa Ta {NTrUATA IOV O-
vakUTITOUV, eVvWw gpdavifovtal oL ElKOVEG.



B) AMNAemOpAOTE LE TN YELTOVIKN OUASA Ot OX£on UE TG epwTNoelG. DTLAETE TIPWTUPYLKEC
KOTNYOpPLEG OTLC OTIOLEC UMOPELTE VAL EVTAEETE TIC EPWTNOELG OOC.

Mpokelpévou va eEETAOTEL N MPONYOULEVN YyVWON TWV LoBNnTwy, ol EpWTNOELG TiBevTtal og ou-
{NTnon otnv oAoUEAEL TNG TALNC.

OL paBntég evdladEpBnkav oAU yla to B€pa. Metafl aAAwv, autd odeileTal OTO OTL pEpLKOL
padnTeg £xouv NdN SeL pUTTACUEVEC TTOPAALEG Kal VEPA OTLG SLOKOTIEC TOUG. QG €K TOUTOU, Ova-
TTUXONKe €vag PeyaAog aplBuocg SLapopeTIKWY EpWTNOEWY UE BAcN TNV Iapousioon, OmwG:

o Evor ueyaln n poravon te Baltikns ue thaotixa,

e [looa gion {dwv amellodvtal ano ) powavor,

o X moio wEpLOYN EIVaL O EVIOVO TO YOIVOUEVO,

o [loon moaotnTo TAAOTIKOD TOPAYETAL TV HUEPOL

e [lati 1000 TAOWOTIKG KOTOAYOLY 0Tl BdAacoa,

o Tieivar avtés o1 pikpég mhaotixés yovipes, 1lod givou klglouéveg,

o Emnpedler to mlootiko tovg avBpamong;

e Ymdpyovv opyavicuoi wov apoipody ta ckovmiola oxo ) Odlacoo,

AOYW NG TEPACTLAG TAPOUCIAcN Tou BEPaTog amo ta PEoco evnUEPWONG oL PLaBnTég €xouv
T(PONYOUUEVN yvwon yla To Béua, aAAd avayvwpllouv OtL autr S&v elval apKETN yLa va armo-
VTN OEL OTIG EPWTNOELS TWV CUHUUABNTWVY TOUG.

Ze autn tn ddon ol pabntég AapBdavouv Tnv anapaitntn Baciki yvwon yla ta mpoBAnpata Le
TO TAOOTIKA. OTOUC WKEOVOUG AUvovtog To MuoThplo «ATEAE(TAL N UYELD TNG OLKOYEVELAC
Larsson otn Mpolthavdia, emeldn ol GvOpwoL METAVE MAACTIKA OKOUTISLA 0TOUC WKEAVoU§ 5w
KoL Sekaetieg;» péow opadikng epyaciac. H texvoyvwoia mou amoktnOnke katd tn SLapKeLo
™G mMPWTNC dAaonc oAokAnpwvetal Kat Slteupuvetal amd Tny Tawio «Kataotpodr Twv WKEAVWV
— TMAQOTIKO». EmumA£ov, oL pabntég umopouv va mopatnpnoouV OTL OL ETILOTHOVES o ¢daivo-
VTaL oTNV tovia gival oxedov 0Aol avpeg, £T0L WOTE UMOpPEL va eloayBel og aUTO TO ONUELo N
RRI tdotaon «lodtnta twv dpUAwv». Kabwg mapouotdlovtal EMLOTAOVES amo OAo Tov KOGUO,
N MayKOo LA TTTUXA Tou TpoBANpatog yivetal cadng.

x 5 S160KTIKEG WPEC (5x45 Aemta)

Muothpto , euAidadio, tatvia MaxMénch,

’ FriedemannHottenbacher)
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1. H epwtnon Muotrplou «Amelleital n vyeia tng owkoyévelag Larsson otn Mpolhavdia,
eneldn oL AvBpwoL METAVE TIAACTIKA OKOUTILSLoL 0TOUG WKeAVOUC 8w Kal SeKaeTIEC; »
napouataletal otov Tivaka. Ot padntég ekdppalouv ELKXOIEG OXETIKA LIE TN OXEON HE-
Tl TWV MAAOTIKWY OKOUTILOLWY OTOV WKEAVO KoL TNG UYELOG TNG OLKOYEVELAG Larsson
otn Npothavéia.

2. Metd amnod autd oxnuatilovtal opades Twv Tplwv atopwy. Kabe opdada maipvel Evav
dakeAo HE TIC KAPTEG HuOTNpiou Kal Ta B£parta epyaaoiag.

3. Ka&Be pabntng maipvel 5 KAPTEG KELWEVOU, TIG TeEePyATETAL KAL TLG TTOPOUCLATLEL OTNV
OMAda TOU HECW MLOG KLKPAG TTapousiaong.

4. Ou podntég anodacilouv opadIKA TOLEG KAPTEG £lval XPAOLUES yla th AUon tou Mu-
otnplou

5. Me BAon To TMEPLEXOPEVO TWV KAPTWY OL LaBNnTEG Snuioupyolv éva Slaypoppo ponc,
TO Omoio SIVEL LA YEVIKN ELKOVA OXETIKA PE OAEG TIC SLoSIKAOLEC OTOUG WKEAVOUC. I€
niepintwon mou oL padntég dev E€pouv TL gival éva SLaypappa pong, auto MPEMEL va
£€nynOel cuvtopa otov mivaka.

6. OL poBntég PAEMOULV TA HUCTAPLO OAWV TWV OUASWY KoL CUUTANPWVOUV TIG XOUEVEG
TAnpodopieg pe HoAUBL.

7. Telka pa opdada mopouctalel Tig AUOELG.

Mpwv TNV Tawia oL padntég kaAlouvTal va KAvouv to akolouBa:

1. Otuagte évav mivaka oto omnoio Ba Kataypdete MOCOL AVIPEG Kol TTOCES YUVOLKEG ETTL-
otiuoves epdavifovrat. (To vonua autig tng epyaociag MPEMEL CUVOTITIKA va culntn-
Bel)

2. InUELWOTE TOUAAxLOTOV duo eTUMAEOV OYELS TOU TPOBANUATOC TWV TAACTIKWY TOU
Bewpeite evladépouaosg.

OL meploodtepoL amo Toug padnteg ev yvwpilouv oxetika pe t néBodo tou Muotnplou, emel-
6N n uEB0SOG auTH elval OPKETA VEQ O€ ETULOTNMOVLKA padrpata. To KivnTpo yla Toug pabntég
va aoxoAnBouv e To MepimAoko MPOPANUA TWV MAACTIKWY e TN HEBOSO auth ATav ToAU u-
PYnAO6 og OAeG T opadeg. H Stadikaoia eival apKeTA amalTNTLKY, YLATL Ol LoONTEG MPETEL Ap)L-
KA va ekaBapioouy TIC aonUAVTEG KAPTEG TTANPOPOPLWVY KAl OTN CUVEXELX VO EMEEEPYAOTOUV
TIG untodouneg. Qaivetal otL n apoBaia e&€taon Twv Muotnpilwv elvatl onuavtikn, NS ot
MOONTEG CUUTIANPWVOUV TA KEVA OTL OUVOECDELG KL WG €K TOUTOU UITOPOUV VAl ETTUXOUV ML
gupeia kot ekTeTapévn €kOVa yia to O€pa.

‘Htav onpovtiko yla toug podntég va mapakoAouBriocouv tnv tatvia petd to Muothplo, 8LotL pe
OQUTOV TOV TPOTIO OPLOUEVEC TITUXEC TOU TPOPANLOTOG TOPOUCLACTNKAY TIEPALTEPW, OTIWE N
CUCGCWPEUON TWV TOEWVWV OTA LKPOTTIAQCTIKA Kot N £vtagn Toug otnv Tpodikn alucida. Kabwg



N Tawia ival apKeTa PeyaAn, cuvIoTATAL va LNV mtatxtel oAokAnpn. Ot eknadeutikol Oa mpé-
TeL va eTUAEEOUV TOL KOTAAANAQ LEPN.

OMTIKOTOINOTE TN oUVSEON HETAED TWV MAAOTIKWY ATOPPLUUATWY 0TOUG WKEAVOUC KAL TNG
uyelag tng olkoyévelag Larsson og €va Slaypappa porg, wote va anavinBei n epwinon
Muotnplou.



Elcaywyn
TIAQLOTLKWVY Aloomopa
OMOPPLUUATWY TIAOLOTLK WOV
OTOUG WKEAVOUC amno to
Balacola
pevpota

Ot lvoulit Tpwve amo tnv kopudn TG

Tpodikr¢ ahuoibag (bwKLEG, ZUOCWPELON OTIG
dalatveg) omote maipvouv TOANEG KnAibeg
Tofivec ATIOPPLUUATWV
Bloouoowpeuaoh otnv TpodLkn AwdAuon
oAuoida: {wa otnv kopudn TG HOKPOTIAAOTIKWY OF
tpodIkNg aAuaidag epdavilouv Seutepoyevn
unAég ouykevipwoelg PCB MULKPOTIAOLOTLKA
PUnoL anelevBepwvovtal anod JUCCWPEUON PUTIWV OTIWG
. , OL . ,
TNV EMLPAVELX TWV TTAQLOTLKWVY PCB ota mAQoTIKA cwiatidla
. UIKpoopyaviopol
KOl ELOEPYOVTAL OTOV
. . TPWVE
YOOTPEVIEPLKO CWANVA TWV
, HLKPOTIAQLOTIKA
OPYQVLOUWV Kol )
kot toéiveg

omeAevUBEpPWVOVTOL GTOUC
LoToUC

Jupnépaopa: H vyeio tng owoyévelag Larsson &g daivetal va amelheitol mapd tv udnin
ouykevTpwon PCB. (BAéme emiotnpovikd umoBabpo). [13]
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®aon g§nynong
Ye autn tn ¢aon, mpokelpévou va eaodallotel n texvoyvwaoia tng paong eéepevvnong, ot

HadnTég kaAouvtal va AUGoUV TO TPOBANUO OTOUG WKEAVOUG UETA TNV Tawia pe tn Bonbela
Twv GUNwWY epyaociag.

x Aldpkela: 2 OLOOKTIKEG wpeC (2x45 Aemtad)

Artattovpeva UALkA: GUAa epyaciag

Opad LK) SoUAeLld - MARKPO/MIiKPO MAQCTLRA: OOPAAELQ EMAYYEAPA-
TLKOU mepLeEXOpévVoOU

1. OL paBntég oxnuatilouv opAdeg Twv TeEcoapwy Kot Aappavouv ta UM epyacioc.
Mpwta ta AUVOUV ATOULKA , OTN CUVEXELA € TOV CUVEPYATN TOUG Kal TEAIKA Ta ouln-
oLV e TNV opada (ZkéPou-2ulntnoe-Nopouciaoe)

2. KaBe opada avarappavel £va cuykekplpévo Bépa katd tn ¢acn mPocEyylong ylo To
orolo eival urmteVBUVN KATA TN SLAPKELA TNG TTAPOUCLOONG OTO TEAOC TNG TPOCEYYLoNC.

Npdteg epneilpieg and 1n SLSAKT LKY MPAKT LKI

H opadikr) 60UAeld oTo TENOG Elval ONUAVTLKA TIPOKELWEVOU va e€aodalloBel To meplexOpEVO
™¢ ddong Muotnpiou kal tng Tawiag. Mpémnet va 500l Tpoooyr otnv auotnpr THENon Tng
pueBodou (ZkEéPou-zulntnoe-MNapouciace), £T0L WOTE OAOL OL LAONTEG VA €XOUV KivnTpa yLa va
okedtoUv.

AGoegL¢ TV PUAAQV epyaciag

Moakpo- Kal JLLKPOTTAQCTIKA UTIAPXOUV OTOV WKEAVO. Bpeite évav KATAAANAO OpLoUO yLa AUTOUG
Toug 6U0 Gpoug.

OAa ta mAaotika pueEpn mou givait ueyaAvtepa ard 5mm ovouadovrat poakpornAaotika. OAa ta
ULKPOTEPQ arto 5mm ovouadlovtatl uikponAaotikd. [3, o. 23]
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[IO¢ KATAAAYOUV TOQ HANCT LKA
okounidia otn O&Aacoo;

Anpoupynote éva SLaypappa tou vo Selyvel amo mol PoEPXOVTOL TA EKATOUUUPLA TOVOL
TIAQLOTLKWY TIOU UTTAPXOUV 0TOUG WKEAVOUC TOU KOOWOoU; [3, 6. 21/22 kat 2, 6. 40]

Extiudrar ott to 80% twv MAACTIKWYV QIOPPLUUATWY OTOV WKEAVO KATAANYEL OTOUG
WKEAVOUG a0 XEPOAes TNYEG Kall HOVo 1o 20% TwVv MAACTIKWV AMOPPLUUATWY AIToPPINTETAL
anevlciac otn ddAaocoa. [3, 0. 21]

Zuxvd rédrouv
EUMOPEVHATOKLBWTLA (KOVTEWVED) HE
doprtia otn BdAacoa
aneAeUBEPWVOVTOG TO TTEPLEXOUEVO
TouG. Mepimou 546 tétola KouTLd
uroAoyiletat 6t édrouv otn
BdAacoa kdbe xpovo ta teAeuTaior
6 xpovia. To 1999 katéAn§av otn
BdAacoa 18000 Levydpla
nanoutola Nike pe autdv tov
TpoTO.

Ta mhoia MAnpwvouy yla ta
andBAnTa, ondte MoAAG Thoia Lo
ALAYUTEG ELOPOEG QO TV va YMTWOOUV auTo To KOoTOG T
£Loaywyn EAPPLDV TAACTIKWDV, pixvouV oTOUG WKEAVOUS, TAPOAO
Onwg oL cakoUAEG Tou TIOU QTAYOPEVETAL AT TLG SLEBVELG
TapacVpovTaL artd TOV AVEHO. ouvBrKeg amd to 1988. Akpiprig
EKTLUNON YL TNV TOoOTNTA TWV
anoPArtwv Sev unopei va yivet.

TIAQLOTLKWV

OTOUC
’
ZuoTnpatikn anoppuPn MAACTIKWV w KE av O U q Yrohoyiletat 6Tt to peyoliTepo

T TIOTAHLA KOL OTOUG WKEAVOUSG, HEPOG TWV TAALCTIKWY TTOU ELOGYETAL
agov Sev undapxet katdAAnAo ot BdAaocoa odeietal oo
obotnpa SLABEoNG AMOPPLUUATWY. papepa (Andrady 2011) [3 oeh 22]

TePAOTLEG ELOPOEG ATOPPLUUATWY
otn Bdhaooa and GuoLKEG
KOTALOTPOPES, OTIWG TO TOOLVAL
Tou 2011 otV lanwvia.

Aueon pign amoppppdTwy, 6mwe
QUTA TIoU adrvouv oL ToupioTeg
otnv mapahia.

MAcoT LKA — KatooTpoen Tev QKeovdv
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T. ocupPaivel ota NAXCT LKA

OKOUIILd L0 OTOV WKEOAVO;

MAQOTIKA QMOPPLMMATA UE TIUKVOTNTA HLIKPOTEPN OO OUTH TOU VEPOU Wmopouv va
S1a0KOPTLOTOUV TTAYKOOUIWG Méow Twv BaAdoolwy peupdtwy. [8, oel. 22] Ot tehwkoi otabuotl
Twv okourtdLwv ovoualovtal KnAideg AoppLUUATWY .

o) Evtormiote mola amo to MopOKATW MAQCTIKA «KOAUUTIOUVY, TTOLA ETIITAEOUV KOlL TIOLOL

BouAldZouv otn Bdlaocoa. Aivetatl n ukvotnta tou Bahaocowvol vepou: 1.025 g/cm?3, otoug 25
°C. [18]

BouAialel otov Budo

0.95 ETUMAEEL

0.91 ETMUMAEEL

BouAialel otov Budo

2) E€nynote T katahaBaivete amnod tov 6po «KnAldeg AMOpPLUUATWYY.

KnAidec Amoppiuudtwy gival okourtidio CUYKEVIPWUEVA OTOV WKEAVO TTOU avamnmtuydnkav ota
KEVTPO TWV UEYOAWV TIEPIOTPEPOUEVWY PEUUATWY. Agv Ta MPETEL VO (PAVTACTEITE QUTEG TIC
KnAiSec ATTOpPLUUATWY WG CUVEXOUEVEG KUOKETEC OKOUTILOLWVY», aAAd udAdov w¢ ula «courna
OKOUTTLOLWV», TTOU QITOTEAE(TOL OO UAKPO- KOl ULKPO- CWUATISLa TAdoTIKOU. [3, 0. 22]

3) Ynapyxouv névte KnAibeg Amopplupdtwy: otov Bopelo kat otov NOTLo ATAQVTLKO, oToV BOpelo
Kot otov Notlo Elpnvikd kat otov lvoko Qkeavd. Inpelwote TIG BEoelg Twv mévie KnAtdwv A-
TIOPPLUHUATWY OTNV TAPAKATW EIKOVA e €va UITAE KUKAO. [15]
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Ta okounidLa otov wkeavd Oa
anocuvteboudv - givatr {Htnpa xpdévou

2-4 eBbouadeg

6 eBbouadeg

1-3 ypovia

1-20 ypovia

200 ypovia

600 xpovia

MAcoT LKA — KatooTpoen TV QKeovodv
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And TA PLKPOMANCT LKA OTQ

deutepoyevi] MAACT LKA

Ta pakpomAaoTika yivovtal elBpavota otav eMUTAEOUV OTO VEPO Lo LEyAAQ XPOVIKA Slaotr-
pata. EEnyrnote to pavouevo auto.

Eav ta pakpomAaotika HEPN (6nAadn ot MAQOTIKEGC (PILUAEC N Ol TAXOTIKEC OOKOUAEC)
kataAnéouv OTOUG WKEXVOUC, Ol UAAXKTIKEC EVWOELC AMEAEUVTEPWVOVTAL ATTO TO MAQOTIKG,
eneldn we npooUeta Sev eival otadepa cuvdedeuéva e to mAaotiko. Eéattiac avutou kat Adyw
TWV EMIMTWOEWV TNG UNEPLWSOUC akTivoBoldiag, ta mAaotika yivovtal eUVGpaUOTH Kol OTTAVE
evkoAa. [3, 0. 22]

AgUTEPEVOVTA ULKPOTIAQCTLKA AVOTTTUCCOVTAL EEQLTIOG TNG UTIOBABILONG TWV LAKPOTIAQCTIKWY
mou yivovtal evBpavota. Ovopdote SUo Slepyacieg mou odnyouv otnv umoPAaduLoN TWV pa-
KPOTIAOLOTLKWV.

Kata t Slapkela TG UETAQOPAS TOUG OTO TA PEUUNTA TWV WKEXVWV T UAKPOMAQOTIKA
Xwpilovtal o€ 6Ao0 kal UIKPOTEPA MAQOTIKA CWUATIOL KL TEALKO OE ULKPOOWUATISL TAQOTIKOU
Q70 TIC UNYQAVIKEG SUVAUELS TWV KUUATWYV KoL TNG TPLBA¢ ue aAda andBAnta. [3, o. 23]

To UKPOTTIAQCTIKA OTOV WKEAVO XWPL{oVTaL 0 TIPWTOYEVH Kol SEUTEPOYEVH UKPOTIAQCTIKAL.
E€nynote t Sladopa.

EKTOG amo ta UIKPOTIAQOTIKA (= SEUTEPOYEVH ULKPOTAQOTIKA) TA ortoia Exouv avamtuydel amo
SLEPYAOIEC AmOIKOSOUNONG, UTTAPXOUV KAl TTPWTOYEVH) UIKPOTIAQCTIKG, OMWE Ylo MapadeLyua
ULKPOTTAQOTIKA TTOU TTPOOTIJeTal O KAAAUVTIKA, TIPOKELUEVOU VO EMITEUXDEL EVa QMOTEAECUQA
amoAémionc. [3, 0. 23] Mg tn xprnon Twv mPoiovTwV auTwyV, T ULKPOTTAACTIKA KATAANYOUV OTIC
eykataotaoel; eneéepyaociog Avpatwy paldi pe ta vypd amoBAnta kat Sev UMTOpPOUV v
apaipedouv eVvTEAWC amo 1o vepO. To emMeepyaoUEVO VEPO 0ONYEITHL OTOUG WKEAVOUG UECW
TWV TOTOUWV. H KEVTPLKN Stoupopd ivat OTL TA TPWTOYEVH ULKPOTIAXCTIKA OKOTTIUA OUVTIOevTaL
O€ TOOO UIKPO UEYETOCG, eV TA SEUTEPOYEVH ULKPOTIAQCTIKX SNULOUPYOUVTAL WG ATTOTEAECUA
Twv Stadikaolwy Spuuuatiouou (= dtepyaociec umoBaduionc).

ENIITOOELC TV HLKPO— KOl HOKPO-
IAOCT LKAV Ot OaAdooia (wf

OvopAoTe TOUAGXLOTOV TPELG KivEuvoug yla Toug BaAdooloug opyaviopoUE TIoU TTPOEPYOVTAL
oo TO LOKPOTIAAOTIKO 0TOUC WKeavoUG: [3, agl. 23-25]
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i. WYevbokopeouog. Ot opyavicuoi tedaivouv amo aottia TapoAo ToU EXOUV YEUATO
OTOUOL.

ii. AuogkolAlloTnTa TNG YAOTPEVTEPLKNC 0d0U.

ii. Mayidevon oe «aopata dixtuax: Ot opyavicuol tedaivouv amo acpuéio KATw Ao To
VEPO.

AKOUQ KL OV TO HLKPOTIAQOTIKA ocwpatidla ival moAU PLKpd, gival peyahog o kivbuvog mou
TPOEPXETAL amd auTA ylo Tou¢ Baldacoloug opyaviopous. Eénynote aut tn SnAwon
nephappavovrag ta akolouBa okitoa A, B kat [ otnv e€nynon coc.

e W
R SO X
R N AT T

Ta vbpowoBa ukpoowuatibia mAaoTikoU TmpooeAkUouv UOpOYoBoug¢ pumouc ToU
oUOOWpPEUOVTAL OTNV emlpavela. Auta pooAauBavovtal and ta Eubia ovra uall pe tn QUOLKN
p0Qn. OL UubpowoBolL pumol amelevlepwvovtal amd TNV TAXOCTIK) ETUPAVELN OTN

yaotpevtepikr 060, omou eivat mbavov va avantuyOel n toéikn eribpaon toug. [3, 0. 23-24]

E€nynoTte yloTi T MAQOTIKA CWHOTISLA KoL OL pUTIOL TTOU EMLITAEOUV OTO VEPO EAKOVTaL, OTIWG O
MOYVATNG TIPOCEAKUEL pLViopaTa oLdrpou.

Kot ta Suo vAika givait udpopoBa.

Ol eTULOTAOVEG UTIOBETOUV OTL 0 UEYOAUTEPOG KIVOUVOG TIPOEPYETAL ATIO TA ULKPOTIAQCTIKA OF
OX€0N MUE TA UAKPOTAAOTIKA. IKeDTElTE yla moloug Adyoug n unmdBeon autrh UMopel va eival
owoTn. ZuuneplAdfete tnv akdAoubn elkova otny UTOBE0N oag.

MAcoT LKA — KaTooTpo@n TV QKeoVvOV
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Av €va LaKPOTAQOTIKO TPOoioV Tepayiletal o€ moAvaptdua ukpd owuatibia mAaotikou, TOTe
0AOKANpN n EMIPAVELA TWV ULKPOTIAXOTIKWY CWUATIOIWY €ival ONUAVTIKA UEYAAUTEPN ATt
EKEIVN TWV UAKPOTAQOTIKWY. AUTO UMOpel va @avel otnv ewkova: O ueyalog¢ kuBog (=
UAKPOTIAQOTIKO) ExEL GUVOALKN emipavela 6 cm2 (ue unko¢ akunc 1 cm). Av autog o kUBog
TEUAYLOTEL OE OKTW ULKPOUG KUBOUG (= ULKPOTIAXOTIKO), TOTE N OUVOAIKN emipavela eivat 12
cm2 (ue unkog akunc 0,5 cm). Eav autd TEUO)LOTOUV Kal TTAAL (= TTLO UIKPA UIKPOTIAQOTIKC),
TOTE 1] OUVOALKN ETIpaveld Twv 64 kUBwv gival 24 cm2. Me autév ToV TPOmo UITOPEl va
OUOCCWPEUTOUV OTNV EMLPAVELA OUVOALKA TIEPLOOOTEPOL PUMOL. EMUTAEOV, TA ULKPOOKOTTIKA
owuatidia pmopouv va katarmoBoUv armd AERMTOUG OPYAVIOUOUC Kol WG €K TOUTOU Vo
kataAnéouv atnv tpopikn aluaida.

OL dwkieg mapouaotalovv cadwe uPnAdtepn pumovon oTov LOTO Toug amod Ta Ydpta. Bpeite
pLa e€nynon yL 'auto.

Ol PWKLEG Elval OTO MAVW UEPOC TNG TPOWLKAG aAucidag. Pumol sumAouti{ouv TNV TPOELKNA
aAvoiba, uia dtadikaoia mou ovoualetal BloouoowWPEUON WG €L8LKOC 6pag. [9, 0. 4] Ta {wa oto
Tavw UEPOC TNG TPOPIKNC aAucoidac tpwve ta €uBla ovta, mou nén mapouvoialouvv vYnin
OUYKEVTPWON pUMAVONG OTO WU TouG. [9, . 4]

[IAaCT LK& OTOUG wWKeavoUg — Kivduvog
KOL yLO TOUG avOpdmoug;

Mrtopei Ta MAAOTIKG OKOUTISLA OTOUC WKEOVOUC TOU KOOUOU va amoteAolv Kivbuvo yla tov
avOpwro;

Onwc¢ otnv mnepintwon TtN¢ Olkoyevelag Larsson amd tq  pollavdia, ot avOpwrol
npoocAauBavouv €micng ToUG PUMOUG UE TO PAYNTO, YLATI QUTOL TTEPLEYOVTAL OTOV LOTO TWV
EuBlwv ovtwv. Ta amoteAéouatra yia tov avipwro gxouv nén epeuvniei yia ta PCB, ue
QITOTEAECUO N Xprion TNC XNULKAG QUTAC OUCIaG Vo amayopeutel o€ OAov tov koouo. Ot
ETILOTNILOVEC OUVEXI{OUV EVTATIKA TNV EPEUVA YLA TA ATTIOTEAEOUATA OTOUG AVIPWITOUG CXETIKA
UE VEEC PUTTOYOVEC OUTIEC, OmwG n SLpatvoAn A.



OL paBbntéc £xouv HABEL yla TOo TIOAUTTAOKO TTAYKOOHLO TIPORANUa péow Tou Muotnplou kol Tng
Towiag. Ita emopeva pobnuata To MPORANUA TwV MAACTIKWY AVILLETWIIETAL O TOTKO €Mi-
niedo. OL pabntég epyalovral os opadeg mavw oe SLAdopeg MTUXEC Tou BEpatog «MikpomAa-
OTIKA oTa KAAAUVTLIKA». Ta Bépata mapouvotalovral pe Stadaveleg. MNa 1o mMPWTo PEPOG EXOUV
T(POYPOUUATIOTEL CUVOALKA TEooepa pabrpata. 2to TéEAog TnG PpdAong enefepyaciog yivetal a-
VOOTOXOOUOG He avadopeg ota {ntrpata tou RRI. Autd To pépog tng dpdong enstepyaoiag me-
ptAappavel SUo pobnupara.

X
i
o

AwdpkeLa: 6 SL6AKTIKEG WPEC (45Aemta)

Anapaitnta VAKA: Epyaotnplakd UAKA, UTTOAOYLOTEG UE oUVEean oTo Sladiktuo

1) Ot paBntég emiAéyouv éva BEpa avaloya HE TO MPOOWTILKO Toug evlladépov. OL opadeg
TPETEL VA AMOTEAOUVTAL Ao 4 ATopa

2) Ot pabntég €xouv 3 pabiuarta yla vo KAVOUV TIG EPYACIEG TOUC KAl VA ETOLLACOUV HLOL
5\emtn napouaciaon.

3) Ot padntég mapouolalouv Ta AMOTEAECHATA TOUG 0To 40 padnua. Kabe opdada etolpdlet 3
E£PWTNOELC yLa KABe SLAAEEN, oL omoleg amavTioUvtol amod KAOs padntr petd tn SLaAsgn kot
culnTouvTaL PETA oo TNV OAOMEAELA TNG TAENG. AUTA eival Ta BEpata yia tn SLAAEEN:
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‘EAeyxo¢ mpolovTwy: o€ Tol  KOAAUVTIKA  Xpnoljomololvtal  Ta

ULKPOTIAQLOTLKG;

MIKPOTIAQOTIKA OTA KAAAUVTLKA: TL KAVOUV OL TIOALTLKOL;

MKpoTAQOTIKA oTal Uypd amdPAnTa: TMOAU WUIKPA ylot Ta cuoThuota
diAtpwy otn povada enefepyaciog Aupdatwy Tou KiEdou;

KaAokaipt, AAlog, mapaAia, mMAAOTIKA: 000 Bapld ival n pumavon ano
MULKPOTIAQOTIKA 0TV QU0 TwV TTOpaALWVY Tou Kiéhou;

KaAokaipl, nAtog, mapaAia, mAaoTikd: moéco Bapld sival n pumavon ano
MLKPOTIAQLOTLKA OTO VEPO TwV dLopd tou KiEhou;

MikpomAaoTikd: kKivéuvog yla tnv tormikn Baldoota {wn;

Source: [text]

Inueiwon: Eva tormkd dappakeio (Rossmann) kat éva altnpo mPOG TNV OMUOCTIOVOLAKN
KUBEpvVNon emAEXONKOV yLOL TNV TOTUKA TIPOBOAN Tou TPOPBAAUATOC. IXETIKEG TINYEC yLa TNV
ToTLKN TIPOBOAN Tou TipoBANpatog oe AMEG xwpeg Oa Tipemet va BpeBolv.

Ol eMLOTNUOVIKEG AOKNOELG elval otn Meppavia, Onwe autég avadépovtal ota Tomka vdata
(Bopetag kat Tng BaAtikng Oakaccog). MNa va Seite mola meplexopeva omd TIG EMLOTNUOVLKEC
OOKNAOELG NTAV ONUAVIIKEG Yyl TOUG HaBntég pag, Ba Bpeite pla cuvtopn mepiAndn twv
TIEPLEXOEVWY OTN CUVEXELQL.
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Opada 1 - AvaAuon npoldédviwv: e moLa

nNPOoilOVIA HMEPLEXOVIOAL HLKPONAACT LKA ;

ATIOLOVWON HKPOTIAQCTIKWY Ortd apBpa oe ox£on pe to KOAUVTIKA. [17]

Odnyieg:

MLKPOOKOTILKA QVTIKELEVA TTIOU Bev glval o-
PATA HE KYUUVO HATLY, TOPA HOVO LE WLKPO-
oKOTILO, SLomTpa | HeyeBuvTiko dako. Q¢ ek
ToUTOU, MLO XAVIpa oo ToAUALBUAEvVLO, Le-
y€60oug 50 um, To omoio «TLAOTNKEY ATO £val
diAtpo KadE, elval LKPOTIAAOTIKO, EVW 0pATA
TLOAUOKPUALKA xvoUSLa vl LOKPOTIAQOTIKAL.

®dwtd amnd : http://de.wikipedia.org/wiki/Filter of24.11.2014

Otav avalnTtoUpe v To MPOIOVTO MEPLEXOUV ULIKPOTIAAOTIKA, Bl TpEMEL va eTAEyoVTaL YLO TO
MEWPAUOTA TWV HaBnTtwv Tpoiovta  (KPEUEG ATOAETLONG TPOCWTIOU, OOOVTOKPEUEC,
adpoloutpa KATT) TToU AAAA va TLEPLEXOUV KOl GAAQL VAL LNV TIEPLEXOUV ULKPOTIAQLOTLKAL.

Mo va To METUXETE avopifte éva KoppatL os péyeboc pmilehol amod 1o e€eTalOUevo MPoidV e
50 ml vepod kat ¢tpdpeté 10 o didtpo kadé (péyebog mopwv: 10-60 um). Tautoxpova,
TpooTaBnoTe Vo BPEITE ONUELWOELG OXETIKA [LE TO TTAAOTIKA CUCTOTIKA TIOU ovaypddovtal otn
cuokevaoila. AKoAoUBwC N avaluon tng eTkéTag Ba TIPETEL va OUYKPLOEL e TO amoTEAECUO
TOU TELPANATOG.

Mol {yElelvield Nl olaldplofi:] ofm

®QTO: Klaus Ruppersberg

MAcoT LKA — KatooTpoen Tev QKeovdv



Av TO TIpOlOV TIEPLEXEL ULKPOTIAAOTIKA, £val appwdeg unoAeupa Ba mapapeivel oto ¢iAtpo.
AuTd eilval ta PLKpOTAOOTIKA owpatidla, mou dev Staxéovral SLAPECOU TwV MOPWV TOU
diAtpou. Av Sev uTapyouV KABOAOU ULKPOTAAOTLKA OTO TIPOioV, TOTe To SlaAupa Ba mepdoel
pEoa amd to didtpo xwplc va adbrosl kaveéva KatakdoL.

Altnua: Stopatiote TNV KUKAopopia UKPOTAQOTIKWY (TUTIWHEVO UALKG 18 / 3734)

Ot Bouleutég Peter Meiwald, Nicole Maisch, Ap Valerie Wilms, Annalena Baerbock, Barbel
Hohn, Sylvia Kotting-Uhl, Oliver Krischer, Christian Kiihn (Tlbingen), Stefi Lemke, Ap Julia Ver-
linden, Harald Ebner, Matthias Gastel, Stephan Kihn (Apéodn), Friedrich Ostendorff, Markus
Tressel kat n KowoBouleutiky Oudada Tuppaxia 90/Mpdowol mpowdnoe to aitnpa «ITopath-
OTE TNV aneAeuBOépwon Twv UIKPOTAAoTIKwY» otic 14.1.2015 otnv Opoomnovdilaki BouAn tng
lepuaviag. H yeppavikr Blopnyavio KaAAUVTIKwyY TipowBel 500 TOVOUC ULKPOTTAQCTIKWY TTO-
AvatBuleviou otnv ayopd ava £106. EKTO¢ amd auto pikpoowpatidla mAOoTIKOU, OTwE TO To-
AUTIpOTIUAEVLO, XpnoLomoLlouvTal niong oth Blopnyavia KaAAUVTIKWY. Ta UIKPOTIAQOTIKA OWw-
patidia xpnowomnololvtal 0 KAAAUVTIKA KoL TTPoiovTa MPOooWITKNAG dpovtidag, TTPOKEIUEVOU
va erutevyBel éva amotéAeopa amoAémiong (mAvk). MeTd tnv XprHon Toug KATAARYOUV OTLG
EYKATOOTAOELG eMefepyaoiag AUPATwY pall pe To anoBAnTo vepod Kat dgv umopouv va adalpe-
BoUv evteAdwg amnod ta Avpata. Ta ULKpOMAAOoTIKE cwpatidia kataAfyouv ota USATIVA OLKOOU-
otAuata podl pe To KaBaplopévo vepd. MIKPOTIAAOTIKA SEV UTTAPXOUV LOVO OTO KaBapLouEvo
vePO oAAQ Kol 0T AUMATOAGOTIN, N omola yLo TapAdelypa XpnoLlomnoleital yia tn Aimavon ye-
WPYIKWV EKTACEWV. Mg QUTOV TOV TPOTIO TA ULKPOTIAQCTIKA KATAANYOULV eMiong oTo TepLPAA-
Aov. Ta amoteAéopata cUYXPOVWY EPEUVWV AMOSELKVUOUV OTL évag peyalog kivbuvoc mpoép-
XETAL QIO TA UIKPOTAQOTIKA. Ma mapadelypa, £Uplot opyaviopol meBaivouv eneldry cuyxéouv
TO ULKPOTIAQLOTLKA E TNV TPOdI TOUG KOl WG €K ToUToU dev £xouv Kapia aiobnon tng melvac.
AkoOuN Kat av ot kivuvol auTtol gival yvwotol, umdpxouv akopo oAAG tpolovta otnv ayopd
TIOU TIEPLEXOUV ULKPOTIAAOTLKA. OL oUTNTHOELG TNG OLOOTIOVELAKNG KUBEPVNONG LE TOUG EUTTAE-
KOMEVOUG KAASOUG €xouv eTdEPEL LOVO Alyeg BEATIWOELG LEXPL TwPA. EKOTpATELEG TWV N KU-
BEPVNTIKWV OPYOVWOEWV €XOUV TIEICEL OPLOPEVOUC TIOPOAYWYOUC VO TIOPAYOUV TTPoiovTa Xwpig
™V MPooOnKn piKpomAaoTikwy. Map' 0Aa autd, MoAAA npoidvta eEakoAouBolv va TEPLEXOUV
MLKPOTIAQOTIKA cwiatiSia. Ol emmtwoelg otnv avBpwrivn uvyeia €xouv gpguvnBel moAL Alyo
MEXPL Twpa. H Teppaviky Opoomovdiakny BouAr {nta amoé tnv Opoomnovdiakn KuBépvnon va
Slaodaliotel n adaipeon TwV UKPOTTAACTIKWY artd Ta KAAAUVTIKA, WOTE VA AMOTPATEL evie-
AwC n aneAeuBEPWON UKPOTIAACTIKWY 0To TteplBAaAAov. EmumAéov, n Opoomovdiakn KuBépvn-
on Ba MpéEmel va urtooTtnpileL evepyd TNV anmdoUPGT TWV PULKPOTIAACTLKWY CWHATISlwv oTa KaA-
AUVTIKA Kal oTo KBapLoTIKA KOl VAL EVNLEPWVEL TO KOO Kal Tnv Opoomovdilakr BouAn yla tnv
TPEXOUOQ KATAOTAON TWV SLAMPOAYHATEUCEWY E TOUG OLKOVOMLKOUG TIOPAYOVTEG OE TOKTLKN
Baon. Q¢ teAko onpeio ot Bouleutég Twy Mpacivwy amattovv n Opoomnovdiakn KuBépvnon va
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EVTELVEL TIC EPEVVNTIKEG SPACTNPLOTNTEG YUPW OTIO TO MPORBANUA TWV ULKPOTIAACTLKWY, TIPOKEL-
MEVOU va AAPOUV TEPALTEPW OTOLYXELQ OXETIKA LLE TO TTOOT TTIOCOTNTA ULKPOTIAAOTLIKWY TIEPLEXE-
TOL 0TO TEPIPAAAOV KOl TIOLEG ETUMTWOELS Ba €X0UV TA PLKPOTIAQCTIKA Yl To TteptBaAlov Kot
v avBpwrvn uyeia. O topéag TG €peuvag otnv eneéepyacia AUPATWY TPEMEL emiong va €-
vtoBel.

[Aut eivat o mepiAndn tou d&pbpou]
Mnyn: http://dipbt.bundestag.de/doc/btd/18/037/1803734.pdf (call-up: 05/06/2015)

Opada 3: MUILKPOMAQOCT LKA OTO AUPOATOA:
NOAU PLKPA YLO TO CUCTHPHATA PLATPWV

oto gpyooctdcLo enefepyaciag AUpATWV
tou Kiédovu;

OL oupBOTIKEG eykaTaoTAoelg enefepyaoiog Sev eival os Béon va adalpécovv MARPWG Ta
MLKPOTIAQOTIKA owpaTidla amd ta Avpata. Qotdco, pe eldlkd cuothpata GATpaplopatog
elvat texvika duvatd auto aAAa akplBo. Etol, eAdxloteg povadeg emefepyaoiag AUPATWY elvat
£€OMALOPEVEC e aUTA Ta el6IKA cuoThpota pAtpapiopatod.

‘Eva ouvtopo apBpo mou cuvoilel tnv peAétn mou 6e€nxbn amod to Ivotitouto Alfred
Wegener, oto kévipo Helmholtz yia tig MoAwkég kat Oahdooleg Epeguveg o€ 12 eyKATOOTACELG
enegepyaciog Avpdtwy otn Bopela Meppavia pnopei va Bpedet oto [19].

Opadec 4 / 5: KodoraipiL, HAtiog,

NopaAieq, Kal HMAXCTLKA: mbdoo PapLd
givalL n punavorn oand HLKPONAACT LKA OTnV
Appo TV mapaAldv tou Kiédovu;

Gerd Liebezeit: pokpo- kat Hikpo- anopplupata otn Bopela Odhaocoa tng Katw Zatoviag [20]

SUvioun meplAnyn Tou &pbpou

Epeuveg otn Bopela Odlacoa tng Katw Xafoviag £6elfav Ot elvol pumocpévn amo
HMOKPOTIAQOTIKO Kol HLKPOTAQOTIKO. Tal TeAsutaia propouv va Bpebolv otic mapalisg kabwg
KOL OTO VEPO Kal ota Selypota WNUATwy. Ta HOKPOMANOTIKA AmoppiaTa KATOETPHOnKay
KoL Kotaypddnkav otov TOMO TwV EPEUVWV yla TECOEPA Xpovia. MOovo Koppdtio
OMOPPLUUATWY TToU ATaV peyaAUtepa amo 20 eKATOOTA KaTaypddnKav oTLG LETPROELC.

MAcoT LKA — KatooTpoen Tev QKeovdv
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1) ‘Epeuva otnv nopolia Kal ota WHKOTA Yo LKPOTIAACTLKA

OL emotApoveg akoAoUBnoav TNV TOPAKATW Topsia ylo va eAéyéouv av umapyouv

ULKPOTIAQOTLKA OTNV TtapaAia Kal Ta Inato:
A) ZApavon Twv Selypdtwyv akoAouBoupevn amo ) BuBilon Tou ToAToU o€ éva SLaAupa

YAwploUxou Peudapylpou (mukvotnta 1,52 g / cm3)

B) Emelby To TAQOTIKO €XeL XAUNAOTEPN TUKVOTNTA Ao TNV GUUO, TO TAQOTIKA
owpatidla oto StaAupa YAwplouxou Peudapyupou eMTAEOUV OTNV EMLPAVELA

N To umoAsippota amod to GpiAtpo EeMAUBNKAV PE AmOoTayHEVO VEPO Kal Enpavonkav
oe Bepuokpacia Swuatiou.

2) ‘Epeuveg oTo vePO yLa ULKPOTIAQACTIKA

Ol emiotipoveg akoAolBnoav TNV MopoKATw mopeia yla va eAéyéouv av ta Seiypata vepou
TEPLEY OV LKPOTIAQLOTIKA:
A) AfPn deypdtwy vepou.
B) Oktpaplopa Seypatwy twv 100 ml oe moAvavBOpakiko diktpo pey£boucg 0,2 um
pey£BoUC - N oe diltpa vitpokuTTtapivng peyéboug 0,45 um.
I To katakdaBt Tou piAtpou eKMAUONKE UE AMOCTAYHUEVO VEPO.
A) E€€taon tou PLATpapLoUEVOU UALKOU LIE SLOTTTPAL.

[AmoteAel mepiAnPn &pOpou]
Mnyn: Liebezeit, Gerd: Macro- and micro garbage inthe Lower SaxonyWadden Sea, IN: WATER
und GARBAGE 6/2011, p. 41

Odnyieg xpAong: Amnopdvwon TV PLKPOMAACT LKAV and Jdeiypata
t{nuatev [17]

BaAte &npn Gupo os €va KopeopEvo SLAAUpa
coKkyapolng. Adyw tng uPnAng MUKVOTNTAG
(1,3 g / ml nepimou) ta Baputepa MAACTIKA
KOMUATLO TWPA eTUMAEOUY. BydAte Ta pe éva
ocwpwvio (muméta) kot  BAaAte Ta o Ml
Stadavela xwplc To KAAUMPUO TOU YUuaAlou.
E€eTAOTE OTO ULKPOOKOTILO HE TO KOKKLVO
avtikelpevo (eAaylotn peyéBuvon). Oa Bpeite
MLKPOTIAQLOTIKA. O MEPLKA Oelypata Appou

amo TNV MPWTN PooTabeLa Photo:

Klaus Ruppersberg
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Opada 6: Mikponmdoottk& - Kivduvog yLa
tn OaAdocoia {wf);

«TAPAXOTIOLOG [7]

SUvioun meplAnyn Tou &pbpou

Ol EMUMTWOELG TWV HLKPOTIAQCTIKWY 0TOUC USPOPLoUC opyaviopoug ieplypadovtal oto apbpo.
Eivat yvwoto otL moAhd Baldoola £ppla ovta, onwe ta {wa mou tpédovral Ue TAayKTov, oL
XeAWVeG N Ta BaAdcolo ONAAOTIKA, KATATIVOUV HIKPOTIAQCOTIKA KOL HE QUTOV TOV TPOTO
umopolv va umocotouv Slddopeg PAABec. Mo mMApASEYUA, €QV TO HLKPOTAQCTIKA €XOUV
QLYUNPEG AKPEG, 0 guaioBntog PAevvoyovog TNG YAOTPEVIEPIKAG 080U Hmopel va umootel
BAGPN. Ta €uPla ovta Sev pmopolv va XWVEPOUV TA ULKPOTIAQCTIKA TIOU KATOTVOUV, LE
anotéAeopa autd va yepilouv tn yaotpeviepikr] 060. Q¢ amotéAsopa, ta {wa UnopolV va
ALLOKTOVAOOUV, TIOPOTL £XOUV YEUATO OTOMAXL, €MELSH Oev elval MAEov o B€on va katamiouv
opKeTa TpodLua. Evag emutAéov kivduvog mpoépxetal amod TIG TOEIVEG TTOU £XOUV CUGOWPEUTEL
otnV emipAvVeELd TOU HLKPOTIAXOTLKOU. AUTA QTIOCTIWVIAL OTOV YOOTPEVIEPIKO CWARVA TWV
EUBlwV Ovtwv Kol pooAappavovtal amod Toug LoToUG, OTOTE UMOPOUV VO aVOTTTUEOUV TIG
TOELKEC ETUMTWOELC TOUG.

[ArtoteAel mepiAnyn tou dpbpou]

Mnyn: Holm, Patricia, Schulz, Gerhard, Athanasopulu, Kiriaki: Microplastic — an invisibletroublemaker. IN: Focus on

microplastic, DOI:10.1002/ biuz.201310497, p. 31.

Mépog 2: Avaotoxaopdg otnv evotnta pe Paon ta Of¢pata RRI

Mua Baoikn mpoUmoBeon yla TNV evotnta elval va evowpatwBouv ot €L 0YPelg tou RRI: evep-
YOG eumAokn, wotnta Twv ¢ulwy, ekmaibevon ot Quoikeg Emotriueg, nBwkr dgoviohoyia,
eAelBepn pocBaon, opbr SlakuBEpvnon oTnV evOTNTA . ITO TEUMTO KOl €KTO HABnua ¢ da-
ong enefepyaciog ta BEparta tou RRI elodyovtal pe Stahoyo.

x Awdpkela: 2 S16aKTIKEG WPeG (45 Aemta ékaotn)

IxO0Aa otn Sladkacia Twv pAdnuaTwv

MAcoT LKA — KatooTpoen Tev QKeovdv
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Mp€mel va aAmAyopeutoUV TA  HIKPOTIAQOTIKA  OTQ
KOAAUVTLKG;

H epwtnon e€etaletal anod S1apopeTIKEG OTTIKEG (TTOALTIKNA
(Mpaowol) / epeuvntég /Blopnxavia /moAiteg). Ma tov
OoKOTO aUTO, €xouv avartebel otoug padntég dtadopetikoi
pdélol, wate va oulNTHoOoLV Ao TN SIKH TOU OTTIKA O
KaBvag.

‘OMoL oL pobntég xpeldlovral tnv amopaitntn Pacikn
yvwon yla to mpoRANHA TwV TTAACTIKWY 0TOUG WKeAvoU,
£€T0L WOTE va unootnpilouv Pe eMXEPAMATA TNV Aroyn
TouG. OL Hadntég amoktouv authv Tnv 6efldotnta otn ddon
™¢ €€Nynong Ka tng enefepyaoiod.

Evepyog
gpmAoKN

Ekmaideuon
otig Quolkeg
Emotnpeg

Mpé€mel va aAmMAyopeuTOUV TA  HUIKPOTIAQOTIKA  OTQ
KOAAUVTLKG;

To IAtnua autod oculntnbnke emiong oe €va MAACLATIKO
do6poup oto Stadiktuo. Mia Bk culntnon yla auvtd To
B£pa Oa mpémel va akoAouBel TG SLadopeTikEG amoYeLlg
TPLWV KopLtolwv. (BA. TIC KAPTEG oTNV EMOUEVN oeAiba)

HOwn
Seovroloyia

Asv umapxel Kapioo avaykn va  xpnowdornolnBouv
MLKPOTIAOOTIKA.  OTa KOAAUVTIKA, S8LOTL  uTtdpyouv
€VOANOKTLKA UALKA TO oTtolal eTituyxdvouv emniong to 6o
anotéAeopa. Na tov Adyo auto ot Mpaactvol ansuBuvouv
v €kKAnon  «ITaMATAOTE TNV amneleubépwon Twv
HLKpOTAQOTIKWY» otlg 14.1.2015 otnv Opoocmovdiakn
BouAn tng Feppaviag. H Meppavikr Opoomnovsiakr BouAn
Intd anod tnv opoomnovdlakr KuBépvnon HeTafl GAAwY va
umootnpiéouv evepyd TNV amOCUPON TWV ULKPOTIAQCTIKWY
armd Ta KOAAUVTIKA Kol Tto KoBoplotikd. Amo To
Mapadelypua aUToO pmopel va ylvel katavonto mola Béon
€XEL N TIOALTIKA Kol av TETOLOU €(60UC alTAUOTA UIMopolV
vaL UAomoloUvTal 0TV TPAyMATIKOTNTA.

Op6n
Suaxeipion/
AwakuBépvnon

Ol paBdntég £xouv 6N Label yia ta Oparta RRI otn 616a-
KTLKN evOTNTa, XWwpig va to yvwpilouv. Twpa gival wpa va
avadepbouv kat va gulntnOouv:

Mta opdda pabntwyv dev Atav os B€on va mapeL Eva ap-
Bpo amnod 1o Sladiktuo xwpig va TANPWosL yLI' auto. Auto
npoodépel TN BAcn yla va culNTACOUV TV eAeUBEpPN
MPOoBaon TwV ANMOTEAECUATWY TNG £PEVVAC.

Ol HaBntég avad£pouV TIE TAPATNPOELS TOUG Ao TV
Tawia (mocol AvOPeG KAl TTOCEC YUVALKES ETILOTILOVEC).
Matl umapyel toon peydAn dtadopd UTIEP TWV avipwy;
AkolouBel oculntnon.

EAeuBepn
MNpbéoPaon

lodtnta
dUAWV




®pivra (16)

... Oep® omaPEOEKTO TO YEYOVOG OTL TO PKPOTAAGTIKO YPNGULOTOLEITOL GTOL
KOAALVTIKA. YTapyeL po oAOKAN PN GEPA EVOAAUKTIKOV VAIKOV, 0V Kol £i-
vor onuavtikd o akpiPd. Méypt topa £xet eddyiota epevvnOel Toeg emt-
TTOOCELG £XOVV TO UKPOTAACTIKA 0T EUPia dvta Kot EEakoAovBovue va pu-
TOIVOLLLE TOVG WKENVOVS LLE AVTA TO LIKPOGKOTIK( TAAGTIKA COUOTION. ..
armiotevto !! ...

Awva (17

... Xpnoomold KaAAwVTIKE amorémiong kdbe pépa yo va kabapicw to
dépua pov. AALG To TpOPANLa dev gfvor ToL KOAALVTIKE, OAAG LAAAOV O1
EYKOTAOTAGELS EMEEEPYNTING AVUATMV, O1 OTTOIEC OEV UTOPOVV VA PIATPEPOLY
TO UIKPOTAOGTIKO. Agv glvat d1kd pov Adbog. ®a cuveyicm va ayopdlm avtd
T TPOTOVTA, ENEWN TO dEPUA OV eivar TOAD KaAdTePO amd TOTE TOL
YPNOOTOL® TO TPOIOVTA ...

®pivra (16)

Mmopeig emiong vo mhpelg mpoidvta omorémiong (miAvyK) xopig
pikpomlootiko! Oa €xel 10 1010 amotélecua Yo TO dEPIA GOV Kol KOVOLUE
KATL KA Yo To TEPPEALOV ...

Aila (17)

.. Avtd to mpoidvta eivar oA Mo akpiPd. Agv €x® TOAAGL ypHUATA.
Eniong, ta pikpomhaotikd oev pmopet va givon emikivovva yia to {oa, agol
dev etvan Kot Yol pég ...




MPOKeLEVOU VA EVALOBNTOTIOLOOUY TOUG GAAOUG HaBONTEC KABWC Kal TOUG YOVEIG Kol TOUC
EKTIALOEUTIKOUG 0TO0 B€ua «To MPOPANUA TwV TAACTIKWY OTOUG WKEAVOUC TOU KOGUOUY», Ol
padnTéG avémtuéav Lo €kBeon OXETIKA HE TO BEpa. Me autdv TOV TPOTO Ol UEUOVWUEVEG
opadeg aoyoAnbnkav pe To BEPA akopn Mo evtatikd. H mpoetowlaoia plag tétolog €kBeong
elval xpovoPopa kat ektevng ara afilel tov kOmo. Me auTh Tn AeMTOUEPEDTEPN EUMAOKN LE TO
TIEPLEXOUEVO KOl XApn otnv avtallayn mAnpodoplwv KATA T SLAPKELX TNEG TIPOETOLUACIAC N
anoktnBeioa yvwon Ba eunedwdel kaAltepa. Xdpn otig culnTAoELG Le AAAOUG avBpwmoug oL
véeg avtilnyelg Ba emaAnBeutolv kot Ba dnuloupyrioouv SLEMIOTNUOVIKEG ouvdeaels. O
TIEPLOPLOUEVOG XWPOG HLol £KBeong avaykalel Toug HaBnTEC va TEPLOPLOOUV TO TEPLEXOUEVO
mou B£€Aouv va TIPOUGCLACOUV O CUVTOUEC KOL TIEPLEKTIKEC SNAWOELS. EmumAéov, Katd tnv
nposTolpacia Twv ekBéoswy, ol pabntég Ba avaAloouv Eava os PaBog ta yeyovota Kal Ta
ETUXELPNUATA TOUG HE LA UTOKPLTLKA SL1aBeon, emeldn Sev B€houv va Stakivduveloouv AaBn
o€ pa dnuoola mapouciaon. Ta «MAQAOTIKA 0TOUG WKEAVOUG» Elval €va TIOAU OnUaVTLKO DEua,
oTo omoio kAaBe avBpwrog cuUPAAAeL. D00 MO AEMTOUEPWG OL LABNTEG EPXOVTOL AVILUETWITOL
LE TO TIEPLEXOMUEVO KOl OGO TILO AMOSOTIKA TO OVTLUETWT{oUV, TOOO HeyaAUTeEPn €ival n
mlavotnTa va TAUTIOTOUV HE TG Bepehwdelg O€e¢ Kol WC €K TOUTOU OTO HEAAOV va
oUUBAaAouV otny eniAucn tou poPARUaATOC.

Mpayuatt, ol ekmaldeutikol epyaovtal OXL LOVO HE BACHN TNV EMLOTNUOVIKI Toug e€elSikeuan,
OAAQ KOl JE TNV KOWWVLKA Kal NOKA avantuén twv padntwv Toug, n onola pnopel kupiwg va
KwntomotnBel pe Paon tnv atopikn sumelpia. Katd tn Sldpkela tng mpostowlooiag tng ev
Aoyw £kBeong, ol pabntég Ba BpeboUv AVTILETWTTOL LE TIPAYUOTA TIOU ElvVaL amapaitnTo otny
KoOnuepwvy Twn KoL TNV onuepwr] Kowwvia. H ékBeon XpeldleTal QMOTEAECHOTIKO KOl
Aemtopepn oxeSLaopo TNG EPyAciog: TO OTAOLUO TIPEMEL va gival ypriyopo, amio Kat avé€odo.
To TMEPLEXOEVO TIOU TIOPOUCLATETOL TIPETEL VAl Elval TTPOOLTO Kal KaTavontod amd O6Aoug Toug
ETOKENMTEC. EKTOC amd pla KaAd Siakplti pEBodo emiluong TpoPANUATWY, OUTO TOU
amatteitot eivat vPnAn SnuoupyKOTNTA Kol TipooBactpdTnTa yio tn BeATIoTonoinon Kot thv
telelonoinon tn¢ moapouciaonc. Ma tnv opadilky gpyacia XpelGlovial LKAVOTNTEG, OTIWG N
TELOTIKA  €TIXElpNUaToAoyia, n Suvatotnta atopkng Olekdiknong kat n mpobupia yla
oUUBLBacUO. AOyw TNC HEYAANG SLdoTaong Tou £pyou, oL podntég e€aptwvtal o £vag amo tov
AaAANo. Q¢ €k TOUTOU, €€AOKOUV TNV LKAVOTNTA ETKOWWVIAG KAl Ocuvepyaoiag, Kabwg Kal TiG
6e€10TNTEC Toug otnv opadikn gpyacio kal otn Sloiknon, Tnv gueAi€ia Toug, TNV avoyn otnv
armoyonteuon, tn dlaxeiplon tou Ayxoug Kal tnv avtoxn. Asdopévou OTL oL pabntég otrvouv
MOvoL Toug TNV €kBean, €xouv LPNAS BabBuo MpoowkAg euBUVNC.

Mua tétola €kBeon mapouaotdlel To oxoAeio otnv Kowwvia. Ooo Mo onuavtikod eival To Béua
TIOU TIPOYUOTEVETAL Kol OO0 TILO KOTATOTILOTIKY, EKTETAMEVN KL EVIUTTWOLOKN €lval n €kBeon,
TOOO 10 BETIKN €lval n lKOVA TOU oX0Aelou 0TO KOwO.

Mropeite va Bpeite meplocdtepeg MANPOdOPIEC OXETIKA UE TOV OXESLAOUO Kot TN Sopn TG
£kBeong, otnv akoAouBdn SteBuvon tou Aladiktuou: http://www.exponeer.de/index.php/de/
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MNapakdtw spdavilovral pepikéc dwrtoypadisg amd tnv ékBeon wg €va epéblopa ylo tnv

vloroinon twv €pywv tng €kBeong.
=

Wv Plastikarten

In diegom Versch wurden untefsch
gradientien gegeben. Man vioht, dac L
Dichen ansammeln. Dlese Erienativ snigt auch, dass die Garbage Patches nichit
mar Militeppiche auf dor Meeresoberitsche vad, sondorn evie Mufisaue bis In
i Tinfsee bdan



e autn ™ pdon n TeExvoyvwolia Twv Hadntwv eAEyxeTal e TeoT. AuTO TteplAapBAveL epwTn-
OELC OXETIKA LE TNV TAYKOOULA KABWE KAl yLa TNV TOTILKA SlaoTtacn Tou mpoBARuartoc.

‘Eva tétolo teot Ba mpénel va odnyel Toug HabnTég val EUIMAAKOUY yLa JLo akopn ¢opd oto Bg-
Mo TNG SLOOKTLKAG EVOTNTAC UE TILO OTNOTEAECUOTIKO KAl EKTETAEVO TPOTO, Slacdaiilovtog
£T0L TN yvwon Tou £xel anoktnBel. Tautoxpova, amodelkvUel €dv oL LaBNTEG €xouv LABEL
TIPOYHOTLIKA TO ETUSLWKOWEVO TIEPLEXOLEVO N EQV OPLOPEVOL LaBNTEG £XOUV TtapaltnOel anod tnv
OMaSLKA EPYyOOLa KAL TO OTAOLUO TNG £KOEONG KOl EMOUEVWE OEV KATEKTNOAV GNUAVTLKO UEPOG
TOoU pabnolakou meplexopévou. EmutAéoy, éva Tétolo Teot sival éva peyalo epyoaldeio yla ava-
OTOXOOUO: amod TNV TMAEUPA TOU paBbnth pe eotiaon otnv mPooAnyin, TNV Katavonon Kat tThv
aélomoinon Tou pLaBnoLlaKkoU TEPLEXOUEVOU KAl otd TNV MAEUPA TOU SAOKAAOU LLE TO EPWTNUOL
£4V N EVOTNTO TTOPOUCLACTNKE UE TPOTIO SLOOKTLKA XPrOLUO KOl KATOVONTO yla TOUG LaOnTEC.
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