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Elcaywyn

OL mpwrteg UAeg sival €vag Opog MOU XPNOLUOMOLELTAL Yo TOUC PUGCLKOUC TTOPOUC TIou Elval
amopaitntol otnv Kabnuepvy pag {wn. Eva xapti, To XpwHo TOU TOLXOU | OKOMO Kol Uratapleg
TNA£DWVWVY Kal QUTOKIVNTWY, XPELAIOVTAL YLOL TNV KOTOLOKEUH TOUC TIPWTEC UAEG.

‘Evag anod toug otoxoug tou EIT RawMaterials Consortium mou €xeL xpnuatodotnBet oto mAaiolo
Tou Horizon 2020 eival va au€nosl tnv evaltcbntomnoinon tou eupwmnaikol MANBUGHOU WG P0G
TNV avoyKaloTnTa Topaywyng Twv 0pUKTWY TPWTWV VAWV otnv Eupwrn. O okomdg autig tng
epyaleloBnkng eivat va €€OIKELWOEL TOUG HAONTEC He TNV O€a OTL KAl TA TLO (PALVOUEVIKA
ouvnBLopEva KoL Ta KOBNUEPLVA TTpAyUaTa TTou Hag ePLBAAAOUV UmopoUV va xpnotomnotnouy
yla TTOAU TTLO CUYKEKPLUEVEC SpaoTNPLOTNTEC, OTWG YLa TN SnULoupyla XpWUATWY TTOU armattouvtal
yla TNV KOTAOKEUH £PYWV TEXVNG. TO TTAKETO SpaCTNELOTATWY EPAAUPBAVEL TO LOTOPLKA OTOLXELQ
Kall TIG TTANPOdOpPILEC oW Ao TN XPRoN TWV XPWOTIKWYV KAl TNV Meplypadn Kal TNV TPoEAELONC
TWV MUETAAAEUUATWY TIOU QTTOULTOUVTAL ylo SLopOpPETIKA XpwHOTO. XTO TEAOG, oL pabntég Ba
pmopouv va ¢tidéouy ta SIkd Toug xpwuata and tnv apxn Kat va {wypadicouv ta Ska toug épya

TEXVNG.
NEEELC KAELOLAL:

Mpwtec UAeg, uETaAda, xpwoTIKEC oUTIEC, {wypaPLK

Ektetapévec Tknpodopiec

H xpwotikn gival UALkG To omoio aAAATeL TO XpwHA ToU GWTOG TO OMOi0 AVTAVOKAQ WG ATIOTEAECHA TNG
anoppodnNoNg CUYKEKPLUEVWY UNKWV KUpatog. Auth n duaoikr Stadikacia Stadépet anod tov pBoplopd, tov
dwodoplopd kat AMeG popdEC PwTaUYELAG, OTIC OTIOLEC TO UALKO EKTTEUTIEL HWC.

MoAAQ UALKA £XOUV TNV LKAVOTNTA VA OMoppodoUV CUYKEKPLUEVA UNKN KUUATOC GwTOC. Ta UALKA Ta omola
0 AvOpwToC EMEAEEE VA XPNOLUOTIOLNOEL WG XPWOTLKEG CUVNBWE £XOUV CUYKEKPLUEVEG LOLOTNTEC TIOU T
kaBlotolv kataMnAa yo va xpwpaticouv GAAa UAIKA. Mia XpwoTikr mpémel vo €xel uPnAn duvopun
XPWHOTIOMOU KOl va €ival otepen oe ¢uolohoylkéG Bepuokpaociec. Ma PLopnyXavikeg, KabBw¢ Kal yla
KOAALTEXVLKEC XPNOELG, N LOVLUOTNTA Kal N otaBepdtnta sival emBupntéc tSLOTNTeC.

OL MaALOTEPEC XPWOTLKEG OUGLEC elval Ta opukTa. Ta ofelbla Tou oLdrPoU XpnoLUomoLBnKav oe MOAAOUC
maAatoABkolc kat veoAlBkoUlg mivokeg  lwypadlkng wg KOKKwa Kal Kadé ypwpata,  okopa
Xpnotuomnotntnkav kapBouva Kal anavopakwUEVO KOKKOAAL.

Y€ LETAYEVECTEPOUG XPOVOUG, LE TNV OVATITUEN TNG TEXVNG, N KOKKLVN, N KOpE Kal n Kitplvn wypo Kal To
HoUpo, Eywvav dpeoca Slabéaipa. Mia amod Tig Mo akpLPEG XpWOTLKEG NTAv N ultramarine Tou Atav n povn
TIOU UTopoUCE va xpnotpomolnBel yla tnv emiteuén tou «PBabu pmAe» Ypwupatog. Auth n XPWOTIKNA
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TIPOEPXETAL QMO TNV AAECN TOU NUUTOAUTIHOU TteTpwpatog Aamig AalouAt (lapis lazuli) mou e€opucodtav
otnv Aola. OL Tilo donpol KAAATEXVEG Xpnolpomoloucav GBNVOTEPEG MNYEG UITAE XPWUATOG TTIOU NTAV £ite
€va Lo SLaB£aotpo opukto (aloupitng) eite xpwotikn BloAoyikng mpoéleuaonc.

JAUEPQ, Ol XPWOTIKEC ouoieg elval Texvntég Kal n Blopnyavia toug avépyetal ota 30 SloekatoppLpLla
SoAdpla HMA ava €tog.

XPWOTLKEG OLIO OPUKTA
Kitpivn, KOKKLVN KOl KOPE wxpa

H kitpwvn wypoa mopdyetol 8w kot MOAEG XAladeg xpovia amo Siadopa ofeidia odrpou. Auta ta
XPWHOT KUPLWE Ttpoépxovtal amd ofuidpofeidia odripou mou amotehovvtal and Fe*, Fe**, O kat H.
Mpénel va onuelwBel OTL akoun Kol av Kol OplopEvVa OpUKTA daivetal va €xouv éva Xpwpa, otav
cuVvBAiBovtal og PIKpA cwpatibla To XpWHa TOUG Umopet va oAAAleL. Ta mMapAadelypo, 0 KpUOTOAWUEVOC
QULUOTITNG €XEL YKPL €WG METAAALKO XPWHO, EVW OTNV TPAYUATIKOTNTA, 0tav cuvOAiBetal sival KOKKLVOC.
T£TOlA OPUKTA XPNOLUOTIOLOUVTAL KOL Yol ThV Tlopaywyn oldnpou. O pwTteg UAEC eival oxetka adBOoveg
otnv Eupwrnn (Zoundia, NopPnyia, Fepuavia, ZAofakia) kal otov UTIOAOLTTO KOGUO.

Kitpwo

ITNV apyaLotnTa to KI{Tpwo XpwHa TPoePXOTaV UEPLKEG GOPEC ATIO £VAl KLTPLVWIIO OPUKTO TO Belou)o
opoevikoO (As,S;3), ywwoto Kal wg Kitplvn cavdapdyn. Auto To OpUKTO sival e€OLPETIKA TOEKO Kal XNULKA
aoUUBIBACTO e GAAQ OPUKTA XPWHATA, OTIOU €IXE WE ATIOTEAECHA TNV TIEPLOPLOUEVN XPHON TOU yLa TV
g€aywyn XpwoTLKNS ovoiag.

MriAe

Yrdpxel MOKIAL oTa SLadOPETIKA UITAE XpwHaTa. To TIO yvwaoTo rtav to ultramarine. MponABe and to
TMETPpwWHA AAmig AAlouAL, mou eopUooete Kupiwg oto Adyaviotav. MaAaldtepa ntav moAl SUokoAo va
ayopaotel otnv Eupwnn. H ¢$Onvotepn evaANAKTIKA YLa TO WITAE XPWHA ATAV VO KATAOKEVOOTEL amd to
Koviomolnpévo opuktd aloupitn. O aloupitng ival Evudpog avBpakikog xaAkog (Cus(COs),(0OH),). To umAe
XpWUO TIOU Tpogpxetal amd tov aloupitn, Aoyw tng éMeuwpng "Baboug" TOU XPWHATOC KAl TNV
HOKPOTIpOBeCUN XNKULKA 0oTABsLa Katd TV €kBeor) Tou oe ouvOnkeg eplparlovtoc, dev €xel Tnv bla afia
ME TO UTIAE TIOU TIPOEPXETOL QMO TO METPWHO AATic AAlouAL. To METpwUa Adrmig AGlouAL eival apketd
otaBepd, Kal TV omavLo TNV €mox Tou Meoaiwva onote anmoteAoUos akpLpr] XPWOTIKA ouoia. To AATLC
AaZouAL amoteleitat and 3 kUpla opuktd, Tov Aaloupitng, tov acPeotitn Kol tov owdnpormupitn. H
peyaAUtepn epdavion Aarmg AalouAt eival oto Apyaviotay.

Kokkwvo Vermilion

To kOkkwvo xpwpa tou Vermilion mponABe amod to opuktod Beslolyo LUSPAPYUPO GAALWG YVWOTO Kal WG
Kwwvapapn (HgS). H mpwtn xprion autig Tng XPWOTIKAG XpovoAoyeital mepinou oto 7000-8000 m.X. otov
PWHAIKO TOALTIONS Kot oty Kiva. H xpwaTtikn ouota eival moAU tofikn, mapoia autd Adyw tng Adpdng tou
XPWHOTOG Kot TNG EMewdng yvwaong wg mpog TNV ToEKOTNTA TG ouciag, XpNOLLOTOLOUVTAV EKTEVWG EKELVN
v mepiodo. H KwvaBapn ypnolgomoloutav emiong ywa tnv mapaywyn udpapylpou. Eva amd ta
peyalutepa petarAeia, Bpioketal otnv TAoPevia, Kal eival orfpepa avevepyo.
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Mpaotvo

O poAayitng ATav plo anod Tig mNyEG yla Ty mapaywyn {wvtavou mpdclvou xpwpatog. H olvBeor tou
elvat mapopotla pe tov aloupitn (Cu,CO3(0OH),) kat e€opucodTtav WG HETAAAEU O XaAKoU OTNV apXaLOTNTA.
ZAUEPA XPNOLUOTOLETAL KUPLWG WG NULTOAUTILOG AlBog Kat yia tn dnpovpyia yAumtwy. Mmnopel va BpeBet
otn Meppavia kal otnv Avotpla o PLeYaAUTEPEG TTOCOTNTEG EVW OTOV KOOUO UTIAPXOUV TIOAAG KOLTAOU AT
(m.x. Bpalthia, Kovyko)

Maupo

H palpn xpwoTikn ATav apeca dtabéaiun, Kabwg mpogpxetal amd UALKA Onwe Ta anavopakwpéva EVAa,
Ta 00td | Bpuppatiopévo KapPouvo, Omou TETola UALKA uTtipxov os adBovia. H epdavion tou avOpaka
glval ouyxvn evw n KUpLA XPrON TOU €ilval yla TNV apaywyr NAEKTPLIKNG EVEPYELAG KoL OTn PBlopnxavia
XaAuBo. Mmnopel eniong va BewpnBel wg mpwtn VAN yLa LATPLKA Xprion av n cuvBeon Kat n kabapdtnta Tou
gival Kat@AAnAeg kal AEyetal evepydg AvOpaKag.

Mwoodpt

OpuktO - OpukKTO eival €va ¢uolkwg epdavilOUEVO OLOYEVEC OTEPED, TO OMolo ouvnBwg
oxnuatiletal pe avopyaves Sladikaocieg, yapaktnpiletalr amd uvPnAo Babuod taflvounuévng
aToMLKNG Stataéng, Kal Exel GUOLKEG LOLOTNTEG KAl XNULKA oloTacn, oL omoleg ite eival otaBepég
elte kupaivovtal evtog oplopEVWY oplwv.

MEeTAAAEUMA - OUYKEVIPWON €VOG N TIEPLOCOTEPWV OPUKTWV, TOU SnUloupynbnke Katomv
yYewAoylkwv Slepyaciwv oto PpAold g yng N otnv emidpaveld g n oto BaAdoolo mubuéva Kat
amno tnv omoia pmopel va AndOel, pe pa mePLOoOTEPO 1 AlYyOTEPO OUVOETN KOl OLKOVOLKA
oupdEpouoa enefepyaoia, Eva PETAANO (T.X. HeTAAAeLpa 016 pou).0 6pog auTOG €XeL emekTabel
KOl OE 1N UETAAALKA OPUKTA.

XpwoTkA ouoia - £va EYXPWHO UALKO Ttou £ival (w¢ el To MAeloTwy I evteAw() adldAuTo oTo
VEPO

Xpwpa - €va pUOLKO XAPOKTNPLOTIKO TWV UAIKWV CWHATWY TIoU £€QPTATAL OO TO TIOLOL KN
KOUOTOC NAEKTPOUAYVNTIKAG OKTIVOBOALAC avTAVAKAWVTOL OTNV ETILGAVELA TOUC
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Mabnolaka amteAEéopota

Y10 TEAOG TOU pabruatog ol pabntég Ba eival os Béon:

e va Olakpivouv  SladopeTikEG  TPWTEC  UAEg/OpuKktd/peTaAAsUpato.  TIOU  propolv  va
XpnoluomnotnBouyv yla TV MOPAOKEUT XPWOTLKWY OUCLWY

e va yvwpilouv mepANMTIKA TN SLaSLlKacia TAPOOKEUNG XPWLOTOG Ot TIPWTECG UAEG

® VO EMIONUAVOUV TIG TILOAVECG XPROELS TWV TTPWTWV UAWV 0TNV KaBnuepwvr {wn

e vo ocuoyetioouv tnv adbBovia twv MPpWIwWV UAWV otn n, HE TNV TPEXOUOA KATAOTACN TOU
emukpartel otnv Evpwrn.

MepLexopeva epyaAeloOnkne = OewpPnTIKEC
QLPXES

To 0pUKTA Kol TAL LETOAAEV PATO OITOTEAOUV BACLKO KLVNTAPLO UNXAVIOHO TNG TEXVOAOYLKNG TIPOOSOoU Kall
XPNOLUOTIOOUVTAL Kol XPELGIOVTAL OTNV KABNUEPLVOTNTA HOg . ATIO OUTA TTaPAYoVTOL TIOLKIAa TipolovTa,
ard MOAUTIHA METAAAQ yla TNV Blopnyoavia NAEKTPOVIKWY Kal NAEKTPIKWY €dwv, oTolxela yla pmatoapleg
OUTOKLVATWY, OKOUO KAL YLot TNV Ttapaywyr Xoptiou.

Mpwv uTtapEeL omMoLOSATIOTE AUTOKIVATO 1 KvnTo TNAédwvo, pia amd TG MPWTES EPAPUOYEG TWV OPUKTWY
MPWTWV VAWV Atav n téxvn. OL TPWTEG YVWOTEC EPAPUOYEC XPWOTLKWVY OUCLWY Xpovoloyouvtal Rdn amno
250.000 xpovia m.X.

H epyalelobnkn amoteAeital omd XpWOTIKEG, youdi Kal YyouSoxXEpL ylot TNV KOVLIomoinon HaAaKOTEpWY
XPWOTIKWVY, SElyaTA OPUKTWY Kol TETpWHATWY, Soxela kat Tnv meplypadn tng Spaoctnpldétntag. To HECo
(Baon) yla tn {wypadiki MopEXETAL HEPIKWE (ALVEAQLO) evw TIPETEL Vo TPoUNBeUTEL amd SACKAAO 1} TOUG
MaOnTEG 0 KPpOKOG auyou.
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Epyaotnplaki Atadikacio/ Apaoctnplotnto

To neipapa anmoteAsital anod tnv akoéAouBn evotnta:
Evotnta 1 = XpWHATIONOG LE OPUKTA

H «auyotéumnepa» eival éva anod ta maAaloTepa HEoA yla TNV SnuLoupyla mvakwy {wypadlkng mou
£dtooe oto anoyeld NG SNUOTIKOTNTAS TNC KATA TNV avay£Evvnor. ApyoTepa N AUYOTEUTEPQ
QVTLKATAOTABONKE Ao Ta Xpwuata He Bacn to AddL, mapoAa auTA KATTOLOL KOAALTEXVEG KON KoL OHUEPQ
erAéyouv tnv Sladikacio autr yla va GTtiafouv Ta XpwHATA TTOU XPNOLOTOLoUV.

H auyotéumepa anoteAeital anod tpia KUPLO CUCTATIKA:

e Kpokog auyou
e XpWwOoTLKA 0€ OKOVN
e Nep0 (MPOTIUATAL ATTOCTAYUEVO)

H Stadlkaoia yLa TNV MOpOoKEU QUYOTEUTIEPAG EIVOL APKETA ATIAN.
1. MNpoetowoaoia xpwotikng (dAeon/ koviomoinon eav xpelaletal)
2. AlaXwpLoPOG TOU KPOKOU aTto To acTpadt
3. AvaKAtepa Tou vepou ( ¥ €wg 1 KOUTAAGKL TOU YAUKOU) e TOV KPOKO Tou afyou

4. MpoacBnkn vepol oTh XPWOTLKN oucoia o Eexwploto Soxelo péXPL va amokTnoeL Thv udn
naxUPEUOTNG AAOTING

5. Avakdatepa (0£¢ TOGOTNTEG KPOKOU AUYOU LIE TNV ETOLUN XPWOTLIKA ouoia
6. AvaKAaTtepa LEXPL VA OpoyevoTIoLNBOEeL To Ypwua
OL OpPUKTEG XpWOTLKEG OUCLEG TTOU TTapEXovTaL elval:

o  KOkkwo (awuartitng)

o Kitpwn wxpa (Aslpwvitn)
e MrmAe (Aamg Aaoul)

e [lpdowvo (nalayitng)

e Maupo (kapBouvo)

To kivntpo NG LwypadLkng ETUAEYETAL Ao Tov SACKAAO.

To RM@Art BOX pmopei va {ntnBei amno:
Avarh. Ka®. Marko Cvetkovié

marko.cvetkovic@rgn.unizg.hr
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Awadpopn Mabnong

Bnua 1- Eioaywyn (M kat npwteg UAeg): 10 - 15 Aemtd - Ot SACKAAOL KAVOUV [0l GUVTOUN ELOAYWYH UE HLa
napouciacn PowerPoint.

Bnua 2 — AAeoua opuktwv: 5 - 10 Aemtd - Ot pabntég xwpilovral og opadeg (katd mpotipnon 3-4 atopwv).
KaBe opada maipvel Alya Selypoto opuKTwy Kal to aAéBeL og okoOvn.

Bnua 3 — Avaueién xpwudtwv: 10 Aentd — OL paBnteg amno kabe opdada naipvouv doxela amo tnv
£pyaAel0OAKN Kal avaplyvUouv Tn XPwoTLKr ouaia pe Awvélalo, vepd kot auyod (av sivatl Suvatov).

Bhua 4 — Zwypapikn pe opukta: 60 Aentd — KaBe padntng naipvel évav kapPa i xapti kot oxedlalet pa
£lKOVaA e Baon éva Sedopévo BEpa (Eav to B€pa to amattel, Alyol pabntég pmopouv va {wypadioouv
mavw otov 6o kaupa)

Q48
LA
A¢LoAoynon

Me t1¢ edpappoyeg Mentimeter i to Kahoot pmopel va SnuoupynBet yia toug pabntég éva quiz
KATavonong mou Ba KAAUTITEL YEVIKEG TTANPOGDOPLES VLA TLG OPUKTEC TIPWTEG UAEG OAAQL KaLL YLOL TN
OX€0N TWV OPUKTWYV KL TWV XPWOTLKWV.

Napadeiypata epwTRoEWV

e O paAayitng oav opuKTO UIMOPEL VoL XpnoLpomnotnBel yia tnv mapaywyn:

e bnpou

e Aloupviou
e XoaAkou

e ABiou

e [lolo Ao T MOPAKATW XPWHOTO ival TOELKO?
e KOKKLVN wxpa
e Vermilion KOKKwvO
e MauUpo
o Mg
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e Where in the world can lapis lazuli be found? Mou unapyet epdavion Aamig AalouAy;
e Kiva
e Adyavictav
e Bpall\ia
e |via
e Hkitpvn oavdapdyn eKTOG amd XPWOTLKI) OUGCLOG XPNOLULOTIOLE(TAL KAL WG LETAAAEU A YL

v €€6puén tou:

e Kaduto (Cd)
e MoAuBdaivio (Mo)
e Apceviko (As)
e XaAkog (Cu)

e Hmpwtn xprnon Twv XpwHATWV XpovoAloyeital amnod:
e 10,000 xpovia m.X.
e 57,000 xpovia m.X.
e 135,000 xpovia T.X.
e 250,000 xpovia m.X.

Nepypadn tng Kaptog Mabntn

Kapta Mabnti 1 - Zwypadilovrag pLe T OPUKTA

Ze aUTA TN KAPTA TEPLYPAdETAL AVAAUTIKA N TELPAATLKA Stadkaoia Kal mwe Xpnollomnoleital n
epyalelodnkn. Ixedov OAa Ta UALKA TTapEXOVTOL Ao TNV EPYAAELOONKN.

Mnyeg

e https://rmschools.isof.cnr.it
e  https://www.youtube.com/watch?v=384TYLQaM o
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Euxaplotiec

H epyaieloBnkn RM@Art avamtuxbnke pe katd tn SLdpKela Tou poypaupoato¢ RM@Schools
ESEE to omoio xpnuatodoteital amno to EIT RawMaterials. Ol cuyypadeic eivat o Marko Cvetkovié
kat n Ana Brckovi¢ amo To MAVETLOTHULO TOU ZAYKPEUTT ATIO TOV TOUEQ UETAAAEUTIKNG, YEWAOYLAG
Kall nxavikng metpeaiwv. (University of Zagreb, Faculty of Mining, Geology and Petroleum
Engineering.
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