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OE EMAVEAEYXO TNG EYKUPOTNTAC TOUG, SLOTL eVOEXETAL AOYW TOU SUVAULKOU TOUC XOPOKTHpa
OPLOUEVEC ATTO QUTEC VA EVAL AVEVEPYEG I VoL 06nNYoUV o€ SLadOPETLKO TIEPLEXOUEVO.

To DWTO8evdpo €xel AVAKOWWOEL EVOAAOKTIKEG AUCELS Yyl TN AELTOUPYLKOTNTO TWV
pobnolakwv epapuoywyv flash PeTd TV SLaKOTMI TNG UTTOOTAPLENG AUTA G TNG TEXVOAOYLAG oo
v Adobe, oL omoieg eival avaptnuéveg otov ouvdeopo: http://photodentro.edu.gr/lor/faq.

ATO TIC TPOTEWVOUEVEG AUOELG, N eykataotacn Tou dullopetpntr Pale Moon cuvodeuduevn
amoé tnv eykatdaotaon noAalotepng ékdoong tou Adobe Flash Player €xel amodeiyBet WoLaitepa
OTTOTEAECUATLKA YLO TN AsLToupyia Twv edappoywy ou avoadEpovtal oTig mTapoUoes 0dnyieg.
Ye mepintwaon mou ot untepolvdeapol Tou Pwtddevipou dev avoiyouv, yla TNV TPoPoAr Tou
padnotakol avTIKELEVOU va yivetal apyikd Afin/ amoBrkeuon oTov UtOAOYLOTH.

To TIPOTEWVOHEVA TEPAMATA KOl EPYOOTNPLOKEG OOKACEL TIPETIEL TIAVIOTE Vd
nipaypatonolovvtol os achaAég mepBAAov yla podnTtég/-TpLeg Kot eKMOLOEUTIKOUC, HE TN
APn OAwv Twv TPOANTTIKWY METPpWVYV aodAAElOC Kal Uyeiag Tou TpoBAEmouv ol
Epyactnplakoi O&nyol. Zuviotdtal ot SL6A0KOVIEG/-0UCEC Vo CcUpPBOUAsUOVTIAL Kol Vo
aélomololv TIg 0dnyieg twv katd tomouc E.K.M.E. yia yevikd B£pata aodhAAeLag KoL UYEiog Tou
OXOALKOU epyaotnpiou, OMwG emiong kot TG £EelSIKEVUEVEG 08Nnyieg mou Sivovtal yia

TELPOLULOTLKEG SLOTAEELG KAl XPNOLUOTIOLOUEVA UALKAL.

Ta avaypadopeva we “Mpoatpetikoi Itoxol’ mpoteivetal va §6axbolv ce mpoalpeTiky
Baon. H efaipeon evvolwv/svotAtwy and tn Sibaktéa UAR, KaOwg KoL n TPOALPETLKNA
Sbaockalia KAmMowv AAAWV, EMTPENMOUV OTOV/OTNV  EKMALSEUTIKO va  OpLEPWOEL
MEPLOCOTEPO XPOVO ot euPfdabuvon R efeldikeuon, avaloyo e T OVAYKEG Ko Ta
evlladEépovta Twv HadNTWV/-TpLwv.

Fevikr) Evotnta 1: EIZAFQrH :TH XHMEIA
1.1. Tueival n Xnueia ko yrori tn peAetape (1 QPA)

| YNOXPEQTIKOI 2TOXOI MPOAIPETIKOI 2TOXOI

Ot padntég/TpLeg eMSLWKETOL VaL:

Awakpivouv to meptBaAlov o€ GUGCLKO Kal
AvadEpouv opLoUEVOUC TOUELS TNG KaBNUepVNG | avBpwroyeveg.

{wn¢ (vyela, dtatpoodrn), évéuan, KAAAUVTIKA
KATT) TOoU cuvdéovtal e tn Xnueia. Juoxeti{ouv Ta TEAKA TIPOToVTa e TIG GUOLKEG
TIPWTEG UAEG TOUC.

AVTUTapaBETOUV TIEPUTTWOELG XPHONG TWV (Slwv
XNHULKWV OUGLWV TIOU £X0UV GANOTE eUePYETIKEG | Avadépouv emwbeleic kal emBAapeic
Kall aA\ote emiBAapeic emMTWOoELS oTOV edbapUOYEC TNG XNUelag.

avBpwrto 1 oto mepLBAilov.
Katovoudlouv meputtwaoelg 6mou n duon
ExtipoUv to AR B0g Kat TNV motkA i Twv «KAveL xnueion.

QVTLKELMEVWV WE Ta oTtola acXoAeital n Xnueia.



http://photodentro.edu.gr/lor/faq

EkTipoUyv tnv mpoadopd tne Xnueioag otn {wn
Kal tnv ala tTng LEAETNG TNG.

Mpoteivetal n evotnta va Sidaxbel opodoouvepyatikd Pe TNV 0ELOTIOINON TWV ACKNCEWV-
£PYQOLWV TIOU UTIAPXOUV OTNV avtiotolxn evotnta tou Tetpadiou Epyaocwv* (2, 3, 4). H
Aaoknon 6, n onola adopd oTIC TPOCOETEC OUCIEG TTOU UTIAPXOUV OTA CUCKEUAOHEVA TPOPLUA,
propel va 600el otoug/oTIc pabnTég/TpLleg UTO popdr) ULKPNG EPELVNTLKAC epyaciag. Ma tnv
eunESwaon Kat afloAdynon Tng EVOTNTAG NMPOTEIVOVTAL:

o QdEAES Kal BAaBePEC XPROELG XNULKWYV TTIPOIOVIWY

http://photodentro.edu.gr/lor/r/8521/8391?locale=el
e M pépa xwpic Xnueia http://photodentro.edu.gr/lor/r/8521/591

M'vwpuuia pe to epyaotiplo Tou Xnuwkov (1 QPA)

M'VwpLuio e To €pYacTrpLo Tou XnpLkoU, T 0pyava Kal Toug Kavoveg achadeiag. And tov
£PYOOTNPLAKO 08NYO va XpnoLomnolnBouy oL ElKOVEG He Ta Opyava (Evotnta 6 Tng eLoaywyng)
Kal vo yivel oulntnon yla ta cOUBOAA EMIKLVEUVOTNTAG KAL Yla TOUG Kavoveg aodaleiag
(Evotnta 3 g eloaywyng).

Mpoteivetal va yivel opadikr epyaocia KATtaokeung adploag e Toug Kavoves acdAAELOG KAl TA
cUPBOAA EMIKLVOLUVOTNTAG OLUTWV.

Mmopel va aflomotnBet uAko amd tov Odnyo tou Ekmatdeutikol tou véou NI: Spactnplotnta
A1.B «AcdAAela Ue XapoyeAo».

1.2 Kataotdoslg Twv VAkwy (1 QPA)

YNOXPEQTIKOI ZTOXOI MPOAIPETIKOI ZTOXOI
O padntég/TpLeg emSLWKETOL VaL:

Ta&lvopoUV T UALKG CWHATO O OTEPEQ, UYPA
Juvb£ouv TN PUOLKA KOTACTAON EVOG UALKOU PE | Kol agpla.

TLG EMLKPATOVUOEG GUVONKEG Tiieong Kat
Bepuokpaociog

MpoBAémouv tnv aAlayn tnG GUCLKAG
Katdotaong tng mapadivng Kot Tou VEPoU e
petapoln tng Beppokpaaciag Toug os
atpoodalplkn mieon.

Kata tn ddackalAia tng evotnTag, Kol e OTOXO TN SLBeUATIKOTNTA TIPOTEIVETAL VOl YiveL
ouvbeon Ue TI§ Bepatikég evotnteg 5 kat 6 TG Duotkig A’ NTupvaciou Kot va akoAouBnoeL n
enidelén tou nelpapartog «MMapadupo ato epyactnplo: MetaBoAEC TNG QUOIKNG KATAOTAGCNC
TOU VEPOU».

Na oulntnBouv ol aAlayég NG PUOLKAG KATAOTACNG TOU VEPOU UE TN HETABOAR NG
Bepuokpaociag (dawvopeva téng — Bpaopol — vypomoinong), Kabwg KoL oL £EVVOLEG ONUELo
™méewg — onueio Ppaopou. Eniong, va toviotel 6tL To onueio Ppacpol Ba Atav xapnAdtepo
aro toug 100° C, av to vepo Bepuatvotav otnv kopudr m.X. Tou OAUpIou Kal va oulntnBel n
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enidpaon tng mieong oe puoikég otabepég, Onwe To onpeio Ppaocpol Kat To onuelo TREEWC.
TXETIKA AOKNON yLo EUMESWON OTo TETPASLO epyactwy, ogA. 11, aok. 6.

Mo tnv epnédwon, mpoteivetal va avateBouv ol aoknoelg 2 & 3 tng ogA. 19, yia AUon oto oty
KaBW¢ KaL oL avtiotolxeg a.oknoelg tou Tetpadiou Epyaciwy, oel. 10-11.

1.3 Duoikég LBLOTNTEG TwV UAKWYV (1 QPA)

| YNOXPEQTIKOI 2TOXOI NPOAIPETIKOI 2TOXOI

O podntég/TpLeg emSLWKETOL VaL:

AmoplOUoUV TIG GUGLKEC LELOTNTEG TWV UALKWV.
Mepypadouv éva UAkd cwua arodibovtdg tou | Amodibouv UE owotoUlg opoug Ta
duolkég  BLOTNTEG ONMWG:  OKANPOTNTA, | XOPOKTNPLOTIKA TIOU OvTAQUBAvovVTAL UE TIG
€eAAOTIKOTNTA, EUOPAVOTOTNTA, TTUKVOTNTA, Kol | aloBroelg toug ot Sladopa UAKA cwpota
aywylpuotnTa. OTMWG: XPWHA, YEVON KAL OCUN.

Juykpivouv petal toug kal tafvopouv Ta
UALKG e Baon armA£G LOLOTNTEC TOUG.

Afloloyolv ta Sladopa UAKA WG TPOG TNV
KATAAANAOTNTA TOUG ylLo OPLOMEVN XPNon HE
KPLTAPLO TLG LOLOTNTEG TOUG.

No peAetnBel o evvololoyikog xaptng «Zuvoilovtag» Kal ol aoKNOoeLg epmESwaong, oA 22.

EvOEIKTIKO UALKO UTtopel va xpnotponotnel anod:
https://chem.noesis.edu.gr/Oi-Fysikes-Idiotites-me-Liga-Logia

Mpoteivovtal emiong evOEIKTIKEC €pWTNOEL Bepdtwy mou €xouv d0Bel amd to Alebvég
AtayvwoTtikod Mpoypappa PISA. H Spaoctnplotnta pe B€pa “AouAevovtoc Ye tnv Ogpuotnta’”

aflohoyel TNV Katavonon Twv pHadNTWv/-tpwv otn ¢uotky BOTNTA TNG BEPULKAC
OYWYLLOTNTAG TWV UALKWV.

Fevikq Evotnta 2: AMO TO NEPO TO ATOMO - ANO TO MAKPOKOZMO :TO MIKPOKOZMO
2.1 To vepod otn {wn poag (2 QPEZ)

YNOXPEQTIKOI 2TOXOI MPOAIPETIKOI 2TOXOI

O paBntég/TpLeg emSLWKETOL VOL:

ExtipoUv tnv afio tou vepol wg Bepehiwbdoug
Tapayovta ylo Th dnutoupyia kat tn dtatipnon
™G {wAC oTov MAavVATN Hag.

AmaplBuolv pe BAacn TtV TPOCWTIKA TOUG
eumelpla T  KOONUEPWEG QVAYKEG TOU
avBpwrnou og vepod.



https://chem.noesis.edu.gr/Oi-Fysikes-Idiotites-me-Liga-Logia
https://www.iep.edu.gr/pisa/images/files/topics/science/%CE%94%CE%BF%CF%85%CE%BB%CE%B5%CF%8D%CE%BF%CE%BD%CF%84%CE%B1%CF%82%20%CE%BC%CE%B5%20%CF%84%CE%B7%20%CE%B8%CE%B5%CF%81%CE%BC%CF%8C%CF%84%CE%B7%CF%84%CE%B1.pdf

AvixvelouV TIELPOUATIKA TO VEPO OE OTEPEQ,
uypa Kol aéplo Pe xpAon avudpou Belikol
XOAKOU.

Mpoteivetal va xpnolpomnolnBsl w¢ évavopa tou pobnuoatog to Bivteo «Nepd, n mnyn tng
lwrc» (http://photodentro.edu.gr/video/r/8522/263) kat va 600el éudacn otov polo tou

vepoU w¢ Bepedtwdoug mapdyovta yla tn Snuwoupyla kat ya ) datrpnon t¢ {wng otov
mAavATn.

Mpoteivetal va yivouv avadopEG ot TOAAMAEC XPROELG TOU VEPOU KOl TN onpacia g
owoTAG Slaxeiplong Twv amoBepdtwyv vepoUu mpo¢ amoduyn doalvopevwy Aswpudpiog.
Mpoteivetat va avateBei otoug/otig pabntég/tpleg anod to Tetpddlo Epyaciwv cel. 18, n
£pWTNON 6, WC €PYAOCLA, O UTTOAOYLOMOC Katavalwaong vepou (oe L n m3), avd nuépa, ava
atopo, Baocel Aoyaplaocpol EYAAN, pe oxoAlaopo tTng TLUARG ou Ba mpokUu el Kal culntnon
TWV HETPWV TOU Umopel va AndBolv mpog pelwon TG KATavAAwong autng akoAoubwvtag
opBoloyikr xpron.

Qg epyaotnplakr AoKNon MPOTEIVETAL va YiVEL OTO pyacThpLo i oTNV TAén anod opdadsg 4-5
pHoBnTwy Kot padntplwyv n dtepsuvntikn dpactnplotnta A2.B e titho: «Avixveuon NepoU»
a€lomolwvtoc UALKO armo tov 08nyd tou Ekmatdeutikol tou véou MN2: MEPOZ B’
MEIPAMATIKEZ AIEPEYNHTIKEZ APASTHPIOTHTEZ B’ TYMNAZIOY.

No peAetnBel o evvolohoylkog xaptng “Tuvoilovtag”’ oel. 26 Kal oL AOKAOELS EUNMESwONG,
oel.27.

2.2 To vepo wg dtaAvutng — Meiypata (2 QPEZ)

| YNOXPEQTIKOI ZTOXOI | MPOAIPETIKOI ZTOXOI
O HaOntég/TpLeg EMISLWKETOL VaL:

AvodEpouv To VEPO WE TOV KUPLOTEPO SLaAuTn

E€etdlouv av éva pelypo elval opoyeveg n otn ¢UoN Kol OTO EPYAOTNPLO.
ETEPOYEVEC.

ALoAoyoUv To vepd wG Tov KaAUTepo SLaAUTn pe
Mapaokevalouv HelypaTa Le mMPoaBbnkn KPLTHPLO TOV aplOpd TWV OUCLWV TTIOU UTTOPEL va
SLadpopwv oucLwV oTo VEPO. SlaAuoel.

ALATILOTWVOUV TIELPOUATIKA THV LKOWVOTNTA TOU
vepoU va SlaAUeL i} OxL pLa oucia.

OpiZouv Tt eivat Stalupa kat avadEpouv
MapadelypaTa YWwoTtwv SLoAUUATWY.

Ovopddouv to SlaAUTn Kal T StaAupévn 1 TG
SLoAUpEVEG ouolieG o€ éva SLOAupa OTav
yvwpilouv tn cvotaon Tou.

2.2.1 Meiypata — 2.2.2 AlcAvpata
17 dibaktikn wpa:

A’ [Mpdtaon: Na ylvel 0To £pyacTApLO 1 0TV TAEN anod ouddeg 4-5 pabntwv Kot padntplwv n
2" gpyaotnplakn acknon «EEETaan tne SuvatotnTac SLAUCNG OPLOUEVWY UALKWY OTO VEPO»
tou Epyaotnplakol O8nyou kal ol pabntég/-tpleg KAbs ouddag va cuUVEPYAOTOUV yla TN
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cuUpMAnpwon Tou ¢UANoU epyaociag. Ekmpoowmo¢ kABe opddag va ovakoWWOoeL Ta
amoteAéopata otnv T&én Kat va akolouBriosl avatpododdtnon amod tov/tnv Siddokovta/-
ouaoa.

B’ Mpdétaon: Na yivel emISeLEnN TWV MApATIAVW TELPOUATWY Ao tov/Tnv Si8dckovta/-ouoa e
CUUTARPWON Tou avtiototyou pUANOU epyoaciag armd Toug/TIg pabntéc/-tpLeg, Ue ocuvepyooia
o€ opadeC padntwv/-tpLwv Kat oulAtnon-avatpododotnorn, WG avwTépw.

2" Sibaktiky wpa:

Mpoteivetatl va aflormonBolv ol mPochaTeEG MAPACTACEL TWV HAONTWV/-TPLWYV amd To
gpyaotnplo kot va emdlwyBel, pe tn Ponbela avadopwv oto meipapa, n e€okelwon Pe TIg
£VVOLEC Pelypa — ETEPOYEVEG Uelypa- opoyeVEG pelypa- SLaAUpa- StaAutng-Stalupévn ouoia.
MNa epnédwon npoteivetal N avabeon Twv acKACEWV tN¢ oeA. 34.

2.3. Nepiektikdtnta StaAvparog — Ekppaoeig nepilektikotnrag (3 QPEL)

YNOXPEQTIKOI ZTOXOI |
O paOntég/TpLeg EMISLWKETOL VaL:

OpiZouv TIG ekdpAoEL TIEPLEKTIKOTNTOC EVOC SLOAUATOC.

YrtoAoyi{ouv TNV MEPLEKTLKOTNTO EVOC SLAAUATOC Ao OCOTIKA SeSopéva.

YrioAoyi{ouv TI¢ ToooTNTEG Tou SLoAUTN Kol TNG SLKAUEVNG ouGiaGg EVOg SLAAUUATOC YVWOTNG
TEPLEKTLKOTNTOG.

MNapoaokevalouv SLAAU LA OPLOUEVNG TIEPLEKTIKOTNTAG.

Epunvelouv TIg eVOEIEELC TTEPLEKTLKOTNTOC.

1" Sibaktikn wpa:

ApPXIKWG €MLEEIKVUOVTOL CUCKEUAOLEG TIPOIOVTWY KaBnuepLVNG XpRong Kal emegnyouvial ol
evleilelq meplekTKOTNTAG. ITN OUVEXELR, ekTeAeltal n Spaotnpldtnta: «/lapadupo oto
epyaotnplo: Napaokeun dtaAvuaroc 1% w/w» kot Stddokovtol ot Epappoyég 1 kat 2 (ogl. 36).
AlveTol 0 OpLOUOG TNG MEPLEKTIKOTNTAG OTA £KATO BApog mpog Pdapoc. AvatiBevtal otoug/oTig
poOntég/-tplec aoknoslg epmédwong (oeA. 36).

21 Sibaktikn wpa:

ExtedoUvtal kat avdloyo Ttpomo ol dpaoctnplotnteg «flapaockeun SlaAvuatog Kot
UTTOAOYLOUOG TNG TTEPLEKTIKOTNTAC TOU % W/Vv» Kal «[lapaockeurn SIaAUUATOC Kot UTTOAOYLOUOC
TN¢ MEPLEKTIKOTNTAC TOU % v/v» Kal akoAouBoUv petd amd kdbe meipapa ol amattoUpevoL
umtoAoylopol Kal opLopol Twv TEPLEKTIKOTATWY. AvatiBevtal otoug/otig padntég/-tpleg ot
0oKNoEeLG epnédwong tou BLBAiou (oeA. 38 kat 40).

31 Sibaktikn wpa:

A’ [Mpotaon: Na yivel oTo £pyaoThpLo | 0TNV TAEN amd opdadeg 4-5 padntwv n 3n epyactnpLokh
aoknon tou Epyaoctnplokol O6nyou (Mapoaokeun SIHAUUATWY OPLOUEVNG TIEPLEKTIKOTHTAC:
xAwptouyou vatpiou 2% w/w, xAwptouyou vatpiouv 2% w/v, kat aAkooAikou StaAvuaroc 5%
v/v). Na cupumAnpwBel to avtiotowo dpUAAO epyaciag.
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EVOAAQKTIKA, VO TIHpaokKeLAoouv Slalupata Belikol XaAkoU, SLopopETLKNC TTEPLEKTIKOTNTAG
% w/v, 6Tou Ba PropoUV va mapaTNPHo0UV KAl VA CUCXETIooUV Thv dladopd otnv évtacn Tou
XPWHOTOG LE TNV MEPLEKTIKOTNTAL.
B’ Mpdétagn: OL pabntég/-tpleg vo MOpaoKeudoouv SlalUpata os TePPBAANOV €LKOVLKOU
epyaotnpiou, oto oXoAlko gpyaotrplo H/Y. Mpoteivovtodt:
o «Mapaokeun SLAAUUATWY HE TIEPLEKTLKOTNTA % W/V»
http://photodentro.edu.gr/lor/r/8521/10495
o «Mapaokeun SLAAUMATWY LE TIEPLEKTLKOTNTA % W/W»
e http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7517 ,
o «Nopaokeur SLAAUUATWY HE TIEPLEKTLKOTNTA % V/V»
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7516
H evotnta KAelvel pe TNV HEAETN TOU EVvOLlOAOYLKOU Xaptn «Zuvoilovtag» otnv oeA.

39 KOl TIC AOKNOELG YLa To ortitL oeA 40.

2.5 Aloxwplopog petypatwv (2 QPEE)

YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI 2TOXOI

Ot padntéc/Tpieg emubLKeTOL VaL: MNeptypddouv g Sladikaoieg mou
okoAouBouvtal katd To SlaXwWPLOPO EVOC

Enhéyouv Kat edbappolouv Ty KatdAnAn katd | HElypoTog.
nepimtwon  uéBobo  Slaxwplopol  evog
HElypoToc.

17 dtbaktikn wpa

Na 800el éudacn otig TeXVIKEG SlaxwplopoU: ekyUAiton, amoyuon kat 6tndnon, eéatuion,
armootaén, XPWUATOYPA@IX TIOU XPNOLUOTOLOUVTOL OTO KaBéva amd Ta TEPAUATA ToU
noapouotdalovtal oto «MapdBbupo oto epyactnplo», Ttovifovtag TNV ovopacia Tng Kabe
TEXVLIKNG, O TL Kortnyopia pelypatoc pnopei va edpoppootel, pe mapadsiypata edappoywyv Kot
TO QTIOTEAECHA TTOU N KABE TEXVLKI ETUTUYXAVEL.

Na peletnBel o evvololoylkog xaptng “Zuvoifovtag” kol oL acknoelg epnédwong, oel.47.
2" Sibaktiky wpa:

A’ potaon: Na yivel oto gpyactriplo i otnv Ta€n amo opddeg 4-5 pabntwv/-tplwv n 40
£pyQOTNPLOKY Aoknon (AlaXwpLoUOg HelydTwy) Tou Epyactnplakol O8nyou, cuvodeudpevn
anmo Tn CUUMARpwon Twv aviiotolywv GUAwV epyaciag kal culNTnon ONMOTEAECUATWV-
avatpododotnon.

B’ Mpdétaon: Na yivel emISeLEnN TWV MAPATIAVW TIELPOUATWY Ao Tov/Tnv Si8dokovta/-ouoa e
cUUTARPWoN Tou avtiotolyou GpUANOU epyaciog and toug/Tig padnteg/-tpLeg kat culntnon —
avatpododotnon, we avwIEPW.

[ Mpotaon: Mpoteivetal va yivel emibe€n amo tov/tnv §tdaokovta/-ovuoa TNG SLEPEUVNTLKAC
Spaotnplotntag A7.B pe titho: «Mwg dtaxwpiloupe andPAnta mouv avapeixbnkav yla va ta
OVOKUKAWGOOUHE oTouC KataAAnAoug kadoug;» (exkxUAlon twdiou pe Bevlivn amod peiypa
StohUpatoc wdiov pe dtdAduvpa yalalomnetpag), aflomolwvtag UALKG aro tov O6nyo tou
Exkmatdeutikol tou véou NI: MEPOZX B’ MEIPAMATIKEZ AIEPEYNHTIKEZ APAXTHPIOTHTEZ B’
N'YMNAZIOY.


http://photodentro.edu.gr/lor/r/8521/10495
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7517
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7516

2.6 Aldomacn Tou vepoU - XNULKEG EVWOELG KoL XNLLKA oTtolyeia (1 QPA)

YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI 2TOXOI

O paBntég/Tpieg embLwkeTan va: TekUnPLWVOUV OTL TO VEPO gival cUVOeTn ouoia
ovadpepOUEVOL OE TELPAPATIKA SeSoUEval.

Opiouv ta otoyeia wg T ouaieg mou dev

UtopoUV va SLooTIooTOUV O AMAOUCTEPEG Tekunpuwvouy tn otabepn ovotacn Twv

ouoleg. XNULKWV OUOLWV avopEPOEVOL OTA TTOCOTIKA

AvadEpouv mapadelypata XNUIKWV otolxeiwy. | melpapatikd dedopéva tng Stdomaong tou
vepol.

Opllouv T XNULKNA évwon we XNILKA ouola pe
KaBOoPLOUEVN TIOLOTLKA KAL TTOCOTLKI) cUoTaon.
Mpoobdlopifouv nelpapatikd to onueio Bpacpou
AvadEpouv OTL Ta oToLKElD KOl OL XNULKEG HLoG ouoiag.

EVWOELG £XOUV KABOPLOUEVEG PUOLKEG
otoBepeg.

Na 600l éudaon otov «MINAKA 4. AladopeG LELYHATWY KaL XNLKWY OUCLWV» TOU GXOALKOU
BLBAiou.

Mo tnv epnédwon, mpoteivetal va pehetnBel o evwololoyikdg xaptng “2uvodilovrag” kal va
avateBouv oL AoKAOELG TNG O€A. 53.

2.7 Xnukn avtidpaon (1 QPA)

YNOXPEQTIKOI 2TOXOI

O podntég/TpLeg eMSLWKETOL VaL:

Opilouv ™ Xnuikn avtidpaon.

AvadEpouv mapadelypata XNUKWY avtiSpacewy o tpaypatonolouvtal otn duon.

Awakpivouv ota dtadopa xNUKA GaLVOUEVA TO OVTLOPWVTA KAl TO TTPOIOVTA.

Xapaktnpilouv pa avtidpaon wg e€wbepun n evdoOepun Baoel melpapatikwy ) BLBAloypadikwv
avadopwv

Mpoteivetal va yivel avadopd ota GuoLKA Kol XNUIKA GoLVOUEVA, TA OTOla 0T GUVEXELX VOl
OUCYXETLOTOUV UE TIG XNILKESG avTdpaoels. Na 60800V mapadeiypata amnd XnUKEG avtldopAoEeLg
™¢ kaBnuepvig (wnc. Na yivel n dpaoctnplotnta «Mapadupo oto epyaatripto 2: Sxéon puoalwv
avTLOPWVTWV KAl TPOIOVTWY O€ ULa avtibpaon».

Mo tnv epnédwon, mpoteivetal va avateBolv oL 0OKAOELG TNG oeA. 57.



2.8 Atopa Kot popLa Kot 2.10 ZUpBOoAQ XNULKWVY COTOLXELWV KOl XNHLKWV EVWOEWV (2 QPEZ)

YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI 2TOXOI |

O HaOntég/TpLeg EMISLWKETOL VaL:
Avad£pouv Toug KupLldTEPOUC oTabuolg tng
OpiZouv to Atopo Kal To PopLo. LOTOPLKAG €EEALENC TV aVTIAAPEWY yLa TNV
ALKPIVOUV TOL MOPLA TWV XNMUKWV OTOLELwY | OCOUVEXELX TNG UANG.

oo TA LOPLA TWV XNULKWVY EVWOEWV.
Epunvebouv TN XNUWKN avtidpaon oe eninedo
Amodidouv oxnUaATIKA, LE Xpron aTOPWV Kat popiwv.

TIPOCOUOLWOEWY, LOPLA XNHLKWY OTOLXELWV Kat

HOpLAL OTMAWY XNLKWY EVWOEWV. TekunpLwvouv, Bacl{OEVOL O TIELPAUOTLKA
Sebopéva, To oAU pikpd péyebog Twv popiwv.

Avayvwpilouv kat avaypadouv ta cUUBoAA
OPLOPEVWY XNULKWV OTOLXELWV.

Mpoodlopilouv TNV MOLOTIKA cUCTACH KoL TNV
avaAoyila ATOHWV AmAWV XNULKWV EVWOEWV
armd TOUG aVTLOTOLXOUG HopLakoUg TUTIOUG.

Avayvwpilouv kal avaypddouv Toug
popLakoU¢ TUTIOUG OPLOUEVWY OTOLXELWV KOl
AMAWY XNHULKWY EVWOEWV.

A’ [pdtaon: IuvapuoAOynon OTEPEWV TIPOCOUOLWHATWY HOPLWY OTolXElwY Kol XNULKWV
EVWOEWV UE XPNON QATOULKWY TIPOCOUOLWHATWY OO TOUC HaBntég Kol TG PHobnTpleg o€
opadec.
B’ Mpdétaon: suvapuoloynaon nmpocopolwpdatwy Pndlakd. Npoteivetal va xpnotpomnolnBei n
nipocopoiwon «Anploupyia popiou»: https://phet.colorado.edu/el/simulation/legacy/build-a-
molecule

Na anopvnuoveuBoulv ta cUPBoAA TwV oToleiwy Tou «[Tivaka 1. Ta KUPLOTEPQ OTOLYED.
No MHN 818axBel n mapaypadog: «XnuLkol TUTOL LOVIWV KAl LOVIIKWY EVWOEWV» TnG 2.10
Aoknoelg epnédwongc: oel. 61 kot ogA. 69.

2.9 Yroatopkd cwpatidia — lovra (2 QPEZ)

YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI 2TOXOI

O padntég/TpLeg eMSLWKETOL VaL:

Avadépouv ta Bacikd yvwplopata twv
Katovoudalouv ta cwpatidla mou cuvieTouVv Ta | UTIOATOUIKWY owHaTlSiwy.

drtopa.

Opilouv ToV ATOUIKO Kal HollkO aplBuo tou
aTOUOU.

OpiZouv ta vta



https://phet.colorado.edu/el/simulation/legacy/build-a-molecule
https://phet.colorado.edu/el/simulation/legacy/build-a-molecule

AvadEépouv mapadelypota xNUIKWY OUCLWV
TIOU artoTeAoUVTAL ATIO ATOUA, ATIO HOpLa KOl
amno wovra.

Epunvelouv TNV  QywyLLOTNTO  OPLOMEVWV
SloAupatwv.

1" Sibaktikn wpa:

MpoTelveTal va YIVEL ApXLKA Eloaywyn yLo TN SO TOU ATOUOU KAl TA UTTOATOULIKA CWUATLOL,
KOBWCE KO yLa TG EVVOLEG TOU ATOULKOU Kal pallkoU aptBpol Kot TG Evvolag Tou Lovtog. Ev
ouvexela, Umopel va xpnotpomnotnBei n mpooouoiwaon

https://phet.colorado.edu/el/simulation/build-an-atom ywa tnv mepattépw efoikeiwon Kot

g€doknon Twv padntwv/-tpLwv oto Bewpntiko mAaiolo.
21 Sibaktikn wpa:

Na yivelr and tov/tnv &ibdokovta/-ouca n Spaotnplotnta «/lapdafupo oto epyaotrplo:
Aywyuotnta  StaAvparo¢ upayesiptkot adatiov». Ou pabntég/-tplec kataypddouv Tt
TIELPOUATIKA ATTOTEAECHATA KOl KAAOUVTOL VA TOL EpUNVEVCOUV UE BAch To BEwpnTIKO MAALOLO
miou €xouv S18axBel TV mponyoLeVN SLEAKTIKN WPA (UTIOATOULKA CWUATISLA — LOVTA).

Ma tnv eUnESwaon MPOTELVETAL N TPocouoiwon:
http://phet.colorado.edu/el/simulation/legacy/sugar-and-salt-solutions

Aoknoelg epnédwonc: oel. 66.

2.11 Xnuikn E€§icwon (2 QPEZ)

YNOXPEQTIKOI 2TOXOI MPOAIPETIKOI 2TOXOI

O padntég/TpLeg eMSLWKETOL VaL:

AvarmoploTtoUV OPLOUEVEC ATIAEG XNULKEG AVTLOPACELG UE OUOLWMOTO LOPLWV KOL UE XNULKEG
€€LOWOELC.

Evtomnifouv ta avtipwvta Kal Ta IPoidvTa o€ Lo XNHK e€iowon.

MpoTelVOEVEG SpaOTNPLOTNTEC:

Alvovtal YNUIKEC €€lowoELg e AekTikn Teplypadn Kal {nTeital n avamopactacr Toug HE
TIPOCOLOLWLOTA ATOUWY KAl LOPLwV KoL LE XNUIKO CUBOALOUO. OL pabntég/-tpleg epyalovral
oava 800 ylo va avoImopaoToOUV apXLKWE TO HOpLa TWV OVTIOpWVIWY KAl 0T CUVEXELA
ovaSlaTAoooUV TO TIPOCOUOLWHATO OTOUWY, WOTE va TTPOKUPOUV TA TIPOCOMOLWHATA TWV
TPOIOVIWY. ZntoUpevo eival Kot n Xpnon KatdAAnAou aplOpol OUOLWHATWY, WOTE va
TPOKUOUV LOOOTABULOUEVEG XNULKEC EELOWOELG.

Noa peletnBet o MNivakag oeA. 71 WG MPOG TNV CUCYETION TNC TtEPLyPadnG avILSpWVTWY Kal
TPOLOVIWV KOl TNV MPOCOUOLWON TNG XNIUKAGS €lowongc.

No peletnBel o evvololoyikog xaptng “Zuvolilovrag” otn ogl. 72.

Aoknoelg epmédwong: ogA. 72.

Feviki Evotnta 3. ATMOZMAIPIKOZ AEPAZ (2 QPEZ)

3.1 20otaon tou atpoodalpikol agpa, 3.2 O§uyovo Kkat 3.3 Alo&eidlo Tov avBpaka
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https://phet.colorado.edu/el/simulation/build-an-atom
http://phet.colorado.edu/el/simulation/legacy/sugar-and-salt-solutions

| YMOXPEQTIKOI TOXOI | MPOAIPETIKOI $TOXOI |

O podntég/TpLeg eMSLWKETOL VaL:
Na SLomoTwvouV TEWPAPATIKA TV UTtapén Tou
No avadépouv ta Baolkd CUOTATIKA TOU AEPA. | qTpoodatplkol aépa.

0O¢&uybvo
EkTipolv ™ onpacia tou o§uyovou oto Avad£pouv TIG GUOLKEG LELOTNTEC TOU
dpawdpevo g Lwng. ofuydvou.
Opiouv Vv kawon wg avtidpaon oéeibwong. Avadépouv mapadeiypata katong — ofeibwong

KoL 0vaypAdOoUV TIC OXETLKEG XNIULKEG EELOWOELC.

Katatdooouv TG KaloeLg oTLg e§wBepUeg
avTIOpAOELG.

Mapaokevalouv Kal avixvelouv To ouyovo oTo
epyaotnplo.

Awoeidlo Tou avOpaka

AvadEpouv TIg GUCLKEG LBLOTNTEG TOU
To dawdpevo tou Beppoknmiou, ot emuttwoelg | SLo§ewdiou Tou avBpaka.

TOU KOl LETPOL OVTLUETWITILONG TOU
(Mpoteivetat va 160 Iel HEOW UMOXPEWTIKIG | Extiuodv Tov poAo Tou Slofetdiou tou dvBpaka
epyaoiag) otV dLaTpNon TOU YN LVOU OLKOGUGCTHATOG.

MNapaokevalouv Kat avixvevouv to Slofeiblo
TOu GvOpaKa OTO EPYAOTNPLO.

AvadEpPouv IEPLTTWOELG XPIOEWV TOU
Slo€eldiou tou avBpaka.

Mpoétaon: MapakoloUBnon melpapdtwy emnideléng, ta omoia emiBePatwvouv TV UMApPEn
uvépatuwy, ofuyovou katl Slogeldiov Tou avBpaka (MPOALPETIKA) oTov atpoodalplkd agpa.
Kataypadn mapatnprioswv Kal e€aywyrn cuunepacpdtwy. Na avadpepBouv napadeiypoto
amod tnv kadnuepvn wn [r.x.: Mwg oL TpoémolL katdoBeong TG GWTLAG attloAoyouvtal and Ta
napandvw (amopdkpuvon ofuyovou), ylati «I6pwWVELy TO TIOTHPL HE TOV TAYWHEVO KadE
(uypomoinon ubpatuwy), ylati mPEMeL va agpiletal cuxva Kot Kald o aiBouvoa StdackaAiog
pe ToAAQ dtopa (pHeTtafl GAAWVY Adywy, yla va amopakpUvetal to CO, TIou mapAyeTaL KATA ThY
EKTIVOI KOlL VO ELOEPXETAL HPETKOG a€pag)].
Na yivel oto gpyaotrplo fj otnv Taén wg enids€n and tov/tnv dddokovia/-ovoa n Kavon
Sladpopwv ouoLwv Kal va yivel aviyveuon tou Sto€eldiou Tou avBpaka e ofroLlo Keplol yla
va ouvdeBel pe tn Xprnon Tou w¢ UAKO yepilopatog mupooBeotrpwy. MNapakolouBnon
TELPAPATWY OTTO TO SLOAKTIKO UALKO:

o O agpag neplexel 20% v/v ofuyovo http://photodentro.edu.gr/lor/r/8521/1430

e KnpooPéotec http://photodentro.edu.gr/video/r/8522/854
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http://photodentro.edu.gr/lor/r/8521/1430
http://photodentro.edu.gr/video/r/8522/854

Feviki Evotnta 4. PYNANZH NMEPIBAAAONTOZ
2.4 PUntavon tou vepoU (1 QPA)

| YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI 2TOXOI

O padntég/tpLeg emSLwKeTOL VaL:

MNeplypadouv Tpdmoug amoduync f mMepLOPLOUOU
AvadEpPouV TIG KUPLOTEPEG ALTIEC pUTIAVONCS TWV | TNG PUTTAVONG TWV GUOLKWY VEPWV.
dUGLKWV VEPWV.

ExtipoUv TV avaykalotnta enefepyaciag twv
BLopnXovIKWV AUUATWV.

3.4 H PUntavon tou aépa (1 QPA)

| YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI 2TOXOI

O padntég/TpLeg emSLKETOL VaL:

AvopEPOUV TOUCG KUPLOTEPOUG PUTTAVTEG TNG
AvadEpouv TIG avOpwrtveg SpaotnpLloTNTES atuoodaLpag Kot TNV TPOEAEVOT] TOUC.
Tou 08nyoUvV 0TV Mapaywyr PUTAVIWY a£pal.

TpOTOL AVTLUETWIILONG TN ATUOOHALPLKIG
punaveng. (Mpoteivetat va Sidaydei uéow
UTTOXPEWTLKNG Epyacioac)

4.2 Puntavon tou edadoucg (1 QPA)

| YMOXPEQTIKOI ZTOXOI | MPOAIPETIKOI $TOXOI |

OL paBntég/TpLeg EMSLWKETAL VOL:

MNeplypadouv tig arlayég mou AapBavouy xwpa
Avad£pouv TOUG KUPLOTEPOUG PUTIOVTEG TOU otn ovotaon tou e6Aadoug Kal tou urtedadoug.
ebadouc kal tou unedadoug.

AvodEpouv noleg avBpwriveg §pactnploTnTES
Eruttwoelg g pumavong tou e8d¢oug KoL Tou | TPoKaAoUV TLG TIo Ttavw aAlayEg.
unedadoug oTo olkoocUuoThA.

Avaykotdtnta tng avakUKAWONG TWV UALKWY
(Mpoteivetat va StdaxOel uEow UMOXPEWTIKNG
epyaoiag)

Mpoteivetal ta Bépata pumavong Tou neptBAailovtog va LeAetnBolv oo 0CUVEPYOTLKA HE TN
popdr} CUVOETIKAG-ENILOVPYIKIG EPYACiag, OXETIKAG LE TG KUPLOTEPEG altieg pumavaong Kal
TOUG TPOTIOUG amoduynG N MEPLOPLOMOU TNG PUTIAVONG TWV GUCLKWV USATIVWV TIOPWV, ) TOU
aépa f tou £6adoug. OLopddeg Twv pabntwv/-tplwv aflomololv Anpodopieg amod to oxoAKo

12



BiBAio kot emumAéov UALKO TTOU TTOpEXETAL ot Tov/ TNV S18doKovTa/-ouca. XpAOLUES UMopPEL va
givat kat katdAAnAsg BBAloypadikég/ SLadikTuoypoadkEG mapamopég yia Bépata Onwe n
enefepyacio AoTIKWY AUMATWY, 0 €UTPOGLOUOG, N PloouCOwpPeUOn PUNMWY O USATIVOUG
omodEKTeG, dWTOXNULKO VEDOG, Tofikd amopAnta, X.Y.T.A. k.d. AdoU oL pabntég/-tpleg
TIOPOUCLACOUV TI( EPYAOCIEC TOUG, TMPOTeiveTal va akolouBrosl oulntnon kot vo SoBel
avatpododotnon.

Mpoteivovtal EMioNG OXETIKEG EVOELKTIKEG EPWTNOELG BEUATWY TTOU £XoUV 500l oo To AleBveg
Alayvwotiko Mpoypappa PISA yia tnv afloAdynon tTwv padntwv/tplwy.

(1) H épactnplotnta pe Oépa "'Noouo Nepd” mpaypateVeTal TNV olotnta vepol Baon
NG TNyNg mpoéAeuong tou (umodyelo/ emibavelakd), ta otadla enefepyaciog tou
T(POKELUEVOU Va YIVELTTOOLLO KAl TN Sladopd HeTAEV XNILKAG emBdpuvong (pumavonc)
Kol Baktnplakng emPapuvong (LoAuvong) Tou.

(2) H dpaotnpotnta pe Bépa “AoAka Mapka” otnv Epwtnon 4 meplypddel tov Tpomo
TapaAywyns NAEKTPLKNAG EVEPYELOG AMO TOV AVEHO, {NTWVTAG amd Toug MabnTtég va
okedtoUV Ta 0dpEAN og cUYKPLON LLE TIG CUUPATLKECG TINYEG EVEPYELAC, OPUKTA KAUGLUOL-
TMEeTpEAALO, aAAA Kal Ta TBOVA HUELOVEKTAUATA TIOU UITOPEL va £XEL HLOL TETOLO
EYKOATAOTACN KAL XPriON QVELOYEVVNTPLWV.

* Je nepintwon éAewne tou Tetpadiou Epyaciwv va SoVei oroug/otic uadntéc/-tpleg
PWTOTUTTNUEVO TO PUAAO epyaoiac.

AIAAPAZTIKA ZYZTHMATA AIAAZKAAIAZ KAl MAOHZHZ

H eykatactacn twv Aladpaoctikwv OBovwv Adnc ota oxoleia mpoodEpsl moAuaplOua
TIAEOVEKTALATA OTO OXESLACHO Kal oTtnVv avantuén tng Stbaokaliag. TuykekpLUéva:

e Mapéxetal n duvatotnta opydvwong, kataypadng Kal amobrnkeuong HabnuAatwv mou
Suvavtal va aflomotnBouyv Teoo amnod Toug/Tig ekmaldeuTikolU¢ 600 KL Ao Toug/Tig padnteg/-

TPLEG.

¢ Mpoodépetal n eUKOAN PpoOcPocn oTo hote, oTa oXeSLOOTIKA gpyaleia Twv oBovwv adng,
og molkilouc AvolktoUg Ekmatdsutikolg Nopoug / Open Educational Resources (AEM / OER)
TIou nepAappavouv KOTNyopLeg OTWC: Exmatdeutika Mawyvidio/Auvopikog
Xaptng/Edappoyeg AoylopikoU/AR-VR-MR Avtikeipeva /3D Avtikeipeva K.d. kaBwg Kot otnv
edpappoyn mozaBook (rou eivat mpoegykateotnuévn oto neptBaiiov windows Twv oBovwy Kat
MEAAOVTIKA Bt EUMAOUTLOTEL pe Ta S1adpaoTikd oXoAKa BLRAL).

¢ OAa ta mopamavw anoteAolv Kawvotoua padnaotakd neptpariovra, evxpnota, e MAoUGCLO
OTTIKOAKOUOTIKO UALKO OlKElOU Xapaktnpo Kol €€OLKELWONG ME TNV KABNUEPWVOTNTA TWV
HOONTWV/-TPLWV, TOU OVTOTOKPIivovTal OTO TPOCSOKWHEVA HABNCLOKA omoTteAéopATA.
Eniong, Sivouv otov/otnv EKMALSEUTIKO TNV EUKALPLO VA OPYAVWOEL TO PABNUA tou/tng,
Snuoupywvtag éva «uPpldlkd meplBallov epyaciag», Tou Asltoupyel wg SLOAKTIKO
amoBeTnpLo Kal emAouTileTal oto MAAicLo TNG cUyXpovNng Kat aclyxpovng Stbaokaliag.
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https://www2.iep.edu.gr/pisa/images/files/topics/science/%CE%A0%CF%8C%CF%83%CE%B9%CE%BC%CE%BF%20%CE%BD%CE%B5%CF%81%CF%8C.pdf
https://www2.iep.edu.gr/pisa/images/files/topics/science/%CE%91%CE%B9%CE%BF%CE%BB%CE%B9%CE%BA%CE%AC%20%CF%80%CE%AC%CF%81%CE%BA%CE%B1.pdf

e OL ekmatdeutikol £gouv Tn SuvatotnTa va TPocapuocouV To VALKO Sibaokaliag Toug wote
VOl QVTOTOKPIVETOL OTN YVWOTLKY ETOLHOTNTA KOl OTLG OVAYKEG TWV HadnTwv/-TpLwv, o oxéon
ME TNV nAkia TOUG KoL TOUG OladopeTikolg TUTOUG HABNONG (OMTIKOG, OAKOUOTLKOC,
KlvooOntikog), mpoodépoviag UAKO oe SladopeTikég popdeg, pe atova tn cupmepiAndn
OAwv KaBw¢g Kal TNV €ATOUKEUEVN uadnon. MapdAAnia, n xprion Molkilwv SLadpacTikwv
SpACTNPLOTATWY ETUTPEMOUV TNV AUecn avatpododotnon kol afloAdynon Tou emumedou
KOTAVONoNG Tou pobnuartog.

¢ H Asttoupyia «moAAamAng adnc» twv Stadpactikwyv oBovwy Sivel oTtov/otnV eKMALSEUTIKO
™V gukatpia va oxedLAosL Kal va eVOWHOTWOoeL otn dtdackaAia opadIlkeG SpacTnpLOTNTES,
TIOU ETUTPETIOUV TN OUVEPYELA TwV HaBOnTwv/-tplwyv, KoAlepywvtag de€lotnteg Omwe tng
ocuvepyaoiag kal emkowvwviag.

¢ OL 0006vec adng umopoLv va guvdeBouv pe to Google Drive ) to OneDrive, e UTIOAOYLOTEG,
TAUITAET Kol AAAEG CUOKEUEG, SLEUKOAUVOVTAC TN LETAdOPA KOL TNV KOV XPHon TANPodopLwV.

e Ailvetal n duvatotnta otov/otnv eKMASeUTIKO va HOLPAlETAL PE TOUC/TIC HaBNnTEC/-TPLEG
EKTIALOEUTIKO UALKO KOlL VOL TO EMOVAXPNOLUOTIOLEL, pelwvovTag Tov $opTo epyaciag.

¢ AlveTal N SuvaTOTNTA TNC AVTECTPAUMEVNC SLOaoKaALOG Kal n AELTOUPYLO TNG OVECTPAUUEVNG
Tagng.

¢ Aivetal n Suvatotnta évragng tng texvntng vonuoouvng (TN) otn pabnolakn Stadikacia.

e Téhog, ta SLadpactikd cuoThpata Hddnong SleUKOAUVOUV Kal EMLTAXUVOUV Th SLEVEpYELX
Tou paBdnuartog kabwg Sev analtolv cUCKOTLON TG aiBouoag yla vo tpoBAnBel UALKO, £xouv
EVOWUOTWHEVA NXela Kal pmopouv va xpnotponotnBouv dlatedntika pe tnv aédn. To cuvolo
TOU UALKOU Twv O8nywwv AldaokaAiog eivat katdAAnAo yila xprion St LEoou TwV SLaSpaCTIKWY
ouCTNUATWY UABnong. EmumpooBétwe, ta cuoTAuata autd SlaBétouv tnv emAoyn TNg
A£LTOUPYLOC TOUC WC OOTIPOTIVAKES LE TIOAAEC ETITAEOV SUVATOTNTEG MEPAV TNG ATANG YpadNG
KeLEvou (m.y. Aettoupyia screenshot tng 066vng kat Suvatotnta ypadng ONUELWOEWY TTAVW
oto screenshot, avtypadn-entkOAANGon LEPOUG TWV CNUELWOEWV K.4.).

¢ To oUvVoAOo TwV SUVATOTATWY TOU UALKOU KABe povtéAlou S1adpacTikol cuaTAUATOG HAbnong
uropet va avalntnOei otig €€n¢ SteuBUvoeLg:

> JUXVEC EPWTNOELC ALaSPACTIKWY ZUOTNUATWV.

> Xpnolua apyeia AladpacTikwy JUCTNUATWV.

MNa tn Si6aokaiio twv Quotkwv Emotnuwv (BloAoyia, FewAoyia-fewypadia, Duotkn
Xnueia), ot Sladpaotikég 000veg adng:

- Emutpémnouy tnv mapatipnon dawopévwy mou Sev gival eDIKTO va Yivouv O€ [La OXOALKN
aibouoa/spyactrplo. NoapdAAnAa, mAalowwvouv th padnotakn Stadikaoio pHe SLadPAOTIKES
OOKNOELG, EKOVEG, BLVTED, NXNTIKA, TPLOSLACTATO LOVIEAQ TTOU eyeipouv To evdladEpov Twv
pHoBOnTwv/-TpLwy, Kat SLEUKOAUVOUV TV Katavonon Kal adopoiwan tg UANC.
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https://www.stem-ib-support.gr/el/%CF%84%CE%B5%CE%BA%CE%BC%CE%B7%CF%81%CE%AF%CF%89%CF%83%CE%B7/%CF%87%CF%81%CE%AE%CF%83%CE%B9%CE%BC%CE%B1-%CE%B1%CF%81%CF%87%CE%B5%CE%AF%CE%B1/%CE%B4%CE%B9%CE%B1%CE%B4%CF%81%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CE%AC-%CF%83%CF%85%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%B1
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06nyieg Sidaokaliog

Npotewopevn Si6aktik akoAouBio Kol EVOELKTIKEC SPACTNPLOTNTEC

ZUvoAo eAdxLoTwWV MPOPBAENMOUEVWVY WPWV: ElkooL TEvTe (25)

210 MAAioLo Tou SLEAKTIKOU OXeSLAOMOU Ol EKTTALSEUTIKOL, TIPOKELUEVOU VA OELOTIOL|COUV TLG
TIPOTELVOLEVEC LOTOOEALSEG o TO SLEAKTIKO UALKO /Kot Ta Stdaktikd BLBAla, va mpofaivouv
O£ ETAVEAEYXO TNG EYKUPOTNTAC TOUC, SLOTL eVOEXETAL AOYW TOU SUVALKOU TOUG XOPAKTAPA
OPLOMEVEC ATTO QLUTEC Va €lval avevepyEG N va 0dnyouv oe SLadOopETIKO TIEPLEXOLLEVO.

To DwTAdevépo €xeL OVOKOWWOEL EVOANAKTIKEG AUOELG Yl TN AELTOUPYLKOTNTO TWV
pobnolakwyv epappoywv flash petd tnv Stakomn TG umooTPLENG QUTHG TN TEXVOAOYLAC Ao
v Adobe, oL omoisg sival avaptnuéveg otov oUvdeopo: http://photodentro.edu.gr/lor/faq.

ATIO TLG TTPOTELVOUEVEG AUCELG, N eykataotaon tou GuAlopetpntr Pale Moon cuvodeuopevn
amod tnv eykataoctaon noAaltotepng ékdoong tou Adobe Flash Player éxel amodelyBei 1laitepa
QIMOTEAECUATLIKN YLa TN AslToupyia Twv edappoywyv ou avadEPovtal oTLg TapoUaes 0dnyieg.
Y& neplmtwon mou ot untepolvdeopol Tou Pwtodevipou Sev avoiyouv, yia Tnv PoBoAn tou
pobnotakol avtikelpévou va yivetal apyxka Andn/ anobnkeuon otov UTIOAoYLOTH.

To TIPOTEWVOMEVA TEPAMATA KOl EPYOOTNPLOKEG OOKNOEL TIPETIEL TIAVIOTE  Va
nipaypatonolovvtol os achaAég meptBarlov yla pobOnTtég/-Tpleg Kot eKMOLSEUTIKOUC, UE TN
AMUPn OAwv TwWV TPOANTITIKWY HETPWV 0O0PAAELAG KAl UYeiag Tou TPoBAEmouv ol
Epyaotnplakoi Obdnyoi. fuviotdtal ot S18dokovieg/-oucec va cupBouAslovtal Kot va
aglomololv Tig 0dnyieg Twv katd tomoug E.K.M.E. yla yevika Bépata aopAaleLlog kot uysiag Tou
oXOAlkoU epyactnpiou, OMwG emiong kol TIC €EELOIKEVIEVEG 0dnyieg mou Sivovtal yia

TELPOLUOTLKEG SLATAEELG KAL XPNOLULOTIOLOUEVA UALKAL.



http://photodentro.edu.gr/lor/faq

Ta avaypadopeva we “Mpoatpetikoi ZToxol” mpoteivetal va §16axbolv o€ MpoalpeTKn
Baon. H efaipeon evvolwv/evotAtwy and tn Sibaktéa UAR, KaBwg KoL n TPOALPETLKA
Sbaokalia KAmowwv AAAWV, EMITPENMOUV OTOV/OTNV  EKMALSEUTIKO va  OapLEPWOEL
MEPLOCOTEPO XPOVO ot euPfabuvon N efeldikeuon, avaloyo HE T OVAYKEG Kol Ta
svLadEpovta Twv HadnTWV/-TpLwv.

1n ENOTHTA: O=ZEA - BAZEIZ - ANATA

1. TA OZEA (3 QPE3)

YNOXPEQTIKOI ZTOXOI MPOAIPETIKOI ZTOXOI
O padntég/TpLeg emSLWKeTOL VaL:

ALATLOTWVOUV TIELPARATIKA TOV OELVO Ekdpalouv Pe XNULKEG EELOWOELG T SLaAuaon
XOPOKTI PO OUCLWYV TIOU TIEPLEXOVTAL OF TWV MapomAvw oEwVv oTo VEPO.
TPOLOVTA TOU APETOU TEPIBEANOVTOC TOUG. --Npoteivetat va unv dtdayBei kabwg o 6poc

‘Slalucon’ obnyel oe AavBaopévn avtiAnyn.
Mpoacdlopifouv nelpapatikd to pH evég
SLOAUATOC UE TN XPrON TEXAETPLKOU XOPTLOU.

Avayvwpilouv Toug LopLakoUl g TUTOUG
OPLOKEVWY OEEWV.

OpiZouv ta o€€a katd Arrhenius kaBwg Kot Tov
6&vVo YapaKktrpa.

1.1 1816tnTEC 0§EWV

1.3 H kAipaka pH (re-xa) wg Hétpo tng ofuTnTOG

1.5 To pH twv 6§Ivwv SLaAupdtwy Kal

1.6 Métpnon tou pH gvog StahUpartog

A’ lpotaon: Na yivouv oto gpyaotrplo i otnv taén amnd opddsg 4-5 padntwv/-tpuwv ot
TIAPAKATW EPYOOTNPLAKEG OLOKAOELG YLa TNV £€QyWYN CUUTIEPOOUATWY OXETIKA HE TIC KOLVEG
1010TNTEC TWV 0&EWV (O€LVOC XapaKTNPag).

o [lapaokeun SLOAUMATWY SEKTWY HE EKXUALON GUTIKWV OUCLWV (TT.Y. KOKKLVO AdXOvO).
MpooBrkn xupoL Aspovioy, 16100 Kal apatol udpoxAwplkol 0&€og ota ekyUAlopata
avtd (Nelpapa 1.4 Tng 17 Epyaotnplakng Aoknong tou Epyaotnplakol odnyou).

e [1pocdloplopdg tou pH Twy mapamavw VSATIKWY SLAAUMATWY UE XPron TEXOUETPLKOU
xaptoU (Melpapa 1.1 tng 17 Epyaotnplakng Acknong tou Epyaotnplakol odnyou).
ErmtavaAnyn tou mpoodloplopol PETA TNV MPpOocBnKn vepoU og SeKAMAAGLO OYKO Omo
TOV aPXLKO TWV TIAPATIAVW SLOAUUATWV.

e Emidpaon Stalupatwy apalwv ofEwv os c6da, pappapo (Neipapa 1.6 kat Neipapa 1.7
™G 1" Epyaotnplakng Aoknong tou Epyaoctnplakol odnyou).

Mropel va xpnotpomnotnBei kat UALKO amo:

https://chem.noesis.edu.gr/marble-acids-reaction

e JUyKpLON SpOOTIKOTNTAG OPLOUEVWY HETAAAWY KOTA TNV avtidpoor Toug e Ta ofal.
(Melpapa 1.5 tng 17¢ Epyaotnplakng Aoknong tou Epyaotnplakol odnyou).


https://chem.noesis.edu.gr/marble-acids-reaction

e [lpoteivetat n Olepeuvnuikn OSpaoctnpotnta Al5.1 «IXETKA OpACTIKOTNTA TWV
otolxeiwv, Zn, H, Cu, Ag/ 1° ®UA\o epyacioag», pe aglomoinon tou UAKOU amod Tov
0&nyo tou Ekmaldeutikol Tou véou M3,

B’ Mpotaon: Aleaywyr Twv TEPAUATIKWY SpaotnplotnTtwyv e tn popdn emideléng amo
tov/tnv 616dokovta/-ouca PE CUUMARPWON Twv avtictolywv oeAibwv Ttou Tetpadiou
Epyacuwv* and toug/tig pabntég/-tplec.

stnv evétnta «H kAipaka pH pétpo tng ofutntag» va 5o0ei éudaon oto yeyovog otL n tiun pH
elval amnotéAeopa tng oxeong petagy tou mMARBoug H* (5 He To TMARB0G OH (5 Kat OTL ota
Stahbpata oféwv oxvel MARB0G H* () > MARB0G OH" ().

1.2 O¢éa katd Arrhenius

Na 600¢el éudoaon otov 0pLopo TwV 0fEwv Katd Arrhenius, OTIWE KL 0TO YEYOVOG OTL OL KOLVEG
L8LOTNTEG TWV 0&€wV odelhovtal ota H* ou apéxouv Katd tn SLAAUGCK TOUG OTO VEPO.

H 818aokalla va eotlaotel kKupiwg ota 4 apadeiypota tou oxoAkou BLpAiou.

2. Ol BAZEIZ (3 QPEZ)

YNOXPEQTIKOI ZTOXOI MPOAIPETIKOI ZTOXOI
O paOntég/TpLeg EMLSLWKETOL VaL:

ALQTOTWVOUV TIELPALATIKA TOV BACLKO Ekdpalouv pe LovTikéG e€lowaelg tn StdAuon
XOPOKTH PO OUGLWYV TIOU TIEPLEXOVTAL OF TWV TOPONAVW BACEWV GTO VEPO.
TPOLOVTA TOU AUETOU TTEPIBAANOVTOC TOUG. --Npotelvetat va unv tdayxBei kabwg o 6pog

‘SlaAuon’ obnyel oe AavBacopévn avtiAnyn.
Mpoacdlopilouv nelpapatikd to pH evog
SLOAUHATOG LE TN XPNON TIEXQUETPLKOU XOPTLOU.

Avayvwpilouv Toug popLakolg TUmoug
OpLOUEVWY BACEWV.

OpiZouv Tig Baoelg katda Arrhenius kaBwg kot
TOV BOOLKO XapaKTAPA.

2.1 1616tNnTEeg Baoewv

2.3 KAipako pH wg HéETpo BAoIKOTNTAG KOl

1.4 To pH tou kaBapoUL vepouL

A’ pdtaon: Na yivouv oto gpyaotnplo i otnv taén amd opdadeg 4-5 pabntwv/-tplwv ot
TIOPOKATW EPYACTNPLOKEG AOKAOELG Yo TNV €€aywyr CUUMEPOOUATWY OXETLKA UE TIG KOLVEG
LBLOTNTEG TWV BACEWV (BACLKOC XOPOKTPAC):

e [opaokeun SLOAUMATWY SEKTWV UE EKXUALON PUTIKWV OUCLWV (TT.X. KOKKLVO AdXovo).
MpooBrkn acBeotovepou, kaBaplotikol T(apLWV Kot apatol SltaAlpatog udpoteldiou
TOU vatpiou og ekyuAiopata GuTIKWY XpwoTikwy (Melpapa 2.3 Tng 27 EpyaoTnpLlakng
Acoknong tou Epyaatnplakol odnyou).

e [poodloplopdg tou pH Twy napandavw VSATIKWY SLAAUMATWY UE XPrion TEXQUETPLKOV
xaptiov. (Meipapa 2.1 tng 2" Epyactnplakig Acknong tou Epyaoctnplakol odnyou).
EnavaAnyn Tou mpooSLloplopoy HETA TNV MPOoONKN veEPOU ot SEKATMAAGCLO OYKO Ao
TOV apXLKO TWV TAPATIAVW SLOAUUATWV.



B’ [pdtaon: Ale€oywyn TwV TEPOUATIKWY SpAcTNPLOTATWY HE TN Hopdr emideléng, He
CUUTARPWON TWV avtiotolywv oeAidwv tou Tetpadiou Epyacwwv* amd toug/tic padnteg/-
TPLEG.

Ztnv evotnta «H kAipaka pH pétpo tng BaocikdtnTag» va 600l éudacn oto yeyovog OTL ota
StaAUparta Twv Bacewv: mMARB06 H*(,q) < MARB0G OH- () .

Emniong, va SlepeuvnBel pe TOUG/TIC LaBNTEG/-TPLEG TL umopel va cupBaivel pe Tn oxéon PeTagy
TWV H*(5q) KoL TwV OH(5q) 0TNV MepinmTwon tou kaboapou vepou.

2.2 Baoelg kata Arrhenius

No 600¢i éudacn otov oplopd Twv Bacewv Katd Arrhenius, OTwG KAl 0TO YEYOVOC OTL OL KOLVEG
610TNTEC TWV Baocswv odeilovtat ota OH" mou mapéxouv Katd tn SLAAUGH Toug OTo VEPO.

H S18aokalla va eoTlaotel Kupilwg ota 5 mapadeiypota tou oxoAikou BLpAiou.

3. EEOYAETEPQZH (2 QPEZ)

| YNOXPEQTIKOI STOXOI |
O HoOnTég/-TpLEG EMSLWKETAL VAL

ALATILOTWVOUV TIELPOUATIKA TOV OELVO 1} BACLKO XOPOKTHPO EVOG SLOAUATOG LE TN XPrON TOU UTAE
™G BpwHoBUpOANG.

ALQTOTWVOUV TIELPAUATIKA TO daLvOUEVO TG E0UBETEPWONG.

Epunvetouv Tnv e€oubetépwon avadpEépovtag Tn oxeTikn e€lowaon.

3.1 E§oudeTépwon
A’ lpotaon: Na yivel oto gpyaotiplo f otnv t&én amd opddsg 4-5 pabntwv/-tplwv ot
TIAPAKATW EPYAOTNPLOKEG ACKIOELC:
e Aladoxikég mpooBnkeg offoc (HCI), Baoswg (NaOH), offoc k.0.K. 0 veEPO TOU £XEL
npootebel unhe tn¢ BpwpoBupodAng. (Melpapa 3.1 Tng 37 Epyaotnplakng Acknong tou
Epyaotnplakol odnyou).

4. ANATA (1 QPA)

YNOXPEQTIKOI 2TOXOI MPOAIPETIKOI ZTOXOI

OL HaONTEG/-TPLEG EMULSLWKETAL VOL:

MNapaokevalouv KpuoTdAAoug BsLikol
Opilouv ta alara. aoBeotiou.

MNapaokevalouv kpuotdAAoug NaCl Ekdpalouv Tov oxnUaTIopO Twv aldatwy Na* Cl-
Kat Ca?* S04 % UE LOVTIKEG EELOWOELG.
--MpoteiveTal WG TPOALPETIKOG 0TOXOG KABwWGE N
£€vvoLa TOU XNHLKOU 8ecpoU (Lovtikou) Sev €xel
okoOpa avadepbel kat evbExetal vo 0dnyHoeL o
AavBaopévn avtiAnyn.




4.1 Ixnuotiopog KpuotaAAwv NaCl ka
4.3 Ta dAata
A’ [Mpdtaon: Na ylvel oTo €pyactrplo r otnv taén amd opddeg 4-5 pabntwv/-tplwv ot
TIAPAKATW EPYAOTNPLOKEG ACKNOELC:
o apaokeun NaCl e e€ovdetépwon Stalvpatog NaOH amo HCl. NapaiaBr) Tou dAatog
pe e€atuion. (Melpapa 4.1 tng 4" Epyaoctnplokng Acknong tou Epyoaotnplakol
oényov).

B’ Mpdétaon: Ae€oywyn TWV TEPAPATIKWY SpaoTtnploTATWY HE T Hopdn emidelénc amod
tov/tnv S18dokovia/-ouca HE CUMMARPWON Twv avtiotoyywv oeAibwv tou Tetpadiou
Epyacuwv* ano toug/tig pabntég/-tplec.

Na yivel meplypadn tng e€oudetépwong Le TNV avtidpacn oxnUatiopol vepoU:

H*(ag) + OH'(aq > H20 .

MNapatnpnon: Na MH &18axbel kal e€etaoctel ovopatroloyia ota aAata kabwg pe TV

ETIKOLPOTIOLNGN TNC OVOpATOAOYLaG avOpyavwy XNIUKWY EVWOEWV €Xouv TIPOKUEL alayEg,
niy. o NaCl : vatplo xAwpibio.

5. E®APMOTrEZ TQON OZEQN, BAZEQN KAl AAATQON 2THN KAOGHMEPINH ZQH (2 QPEZ)

| YNOXPEQTIKOI 2TOXOI | MPOAIPETIKOI ZTOXOI

O poOnTég/-TpLEC EMSLWKETAL VAL

Avadépouv mapadeiypata AUtaopatTwy.
Avadépouv oféa kat BAOELG KAl GAATA TTOU
oxetilovral pe tn {wn.

EKTLLOUV TOUG KIvEUVOUG amtd TV Kakn xprion EKTLHOUV TN onpacio TG owoTng Xprong tou
oewv Kal Bacswv otnv kabnuepvn Lwn. NaCl otn Siatrpnon tng uyeiog.

ErtAéyouv Kal XpnoLUOMOoLoUV TIG KATAAANAEG
ouoieg pe 6€vo 1 BaoLko YO paKTAPO OE
Sl1adopeg mepUTTWOELG TNG KABNUePLVNS LWAG.

MpoBAémouv tnv enidpaon oEwv TG
KaBnuepvng {wng os Stadopa LALKA (LETAAAQ,
pdappapa). Juoxetion He 6&wvn Bpoxn.

Juoyetifouv to pH tou edddoug pe tnv
avantuén dtadopwv dutwy.

EKTLLOUV TN Xprion TwV AUTAOUATWY OTh
YeEwpyla

Anuoupyia 6€vnG BPOoXAG Kal EMUTTWOELG TNG.

O poAog Twv Amaopdtwy otn pumaven edadoug
KOl VEPWV.

(Mpoteivetat va S16ayTei uEow UMOXPEWTLKAG
epyaoiog)




5.1 AvOpwnivog opyaviopog

5.3 ApKetn Tpodn yLa va XoOpTAoeL OAo¢ 0 KOopog (va dbayxBel povo n avadopd otn xpron
Amaopdtwy otn yewpyla) kat

5.4 Npootatelovtag Tov TAavATn ano thv 6§wvn Bpoxn

Me tnv oAokApwon TNG evoTNTAC Ol HoONTEG/-TPLEC TIPETEL VA UIMOPoUV va EpUNVEUOUY TO
pOAo TwV offwv, BAoswv Kal aAdtwv otnv kadnuepvr wr, va eKTLHoUV TN BLoAoyikn Kot
TeEXVOAOYLKN onpacio Twv 0fEwv Kol Twv BACEWVY KOl Vo TipoTeivouv TpOmoug mpoataciag Tou
TEPLBAANOVTOC Ao TNV AAOyLoTN XPHoN TWV 0EEWV, TwV BACEWV KL TWV AAATWV.
MpoTeiveTal oL MAPATNAVW UTOEVOTNTEC va. LeAeTNBoUV e TN Hopdn EPELVNTIKAG epyaciag
Slvovtag o opadeg padntwv/TpLwv Bépata, Onwc:

. «O€&€a kot Baoelg otnv KaBnuepv wr» Ol padntég/-tpleg Slepeuvouv KATd OpAdeg
TIC XpNoelg ofcwv kol Pacewv otnv kabnuepivry {wn Kal mpoteivouv TpOmoug
oaodalolc xpnong auTwv.

. «0&wvn Bpoxn» OL padntéc/-tpleg Siepsuvolv KOTA OUASEG yla Tov TPOTO
Snuoupylag NG 0€lvng Bpoxng, TIG EMUMTWOEL TNG 0TO PUOIKO TEPLBANAOV, TIG
ETUMTWOELG TNG oTa Mvnueia (r.x. AkpomoAn ABnvwv).

. «Amdopata» Ot padntég/-tpleg Slepeuvolv KATd OpASES, TN XProN TWV AUTOOUATWY
0T Yewpyla, To pOAO TWV AUMACUATWY oTh pUTIavon e6APOUG Kol VEPWV.

Mrtopel va xpnotpomnotnBet UAKO amo:
https://chem.noesis.edu.gr/bases-everyday-life

Mpoteivovtol eVOEIKTIKEG EpWTAOELG TTou £xouv §00&l amo to AleBvEg AlayvwaoTiko Mpoypappa
PISA yia tnv alohoynon twv padntwv/-tpwv. H dpaoctnpotnta pe titho: “O&wvn Bpoxn”’
adopd oTnV Katavonon tng dnuoupytag 6€vng BPoxng Kal TLG EMUTTWOELG TNG E TELPAUOTIKN
T(POCEYYLON-TIAPATNPHOELC.

2" Evotnta: TAZINOMHZH TQN ZTOIXEIQN — ZTOIXEIA ME IAIAITEPO ENAIADEPON
1. O NEPIOAIKOZ MINAKAZ (2 QPEZ)

| YNOXPEQTIKOI 2TOXOI

O poOnTég/-TpLEC EMSLWKETAL VAL

Mepypadouv tn olyxpovn Hopdr) Tou epLodikol Tivaka.

ALATUTIWVOUV TO VOO TNG MEPLOSIKOTNTAG KoL LE BACN AUTOV VA EPUNVEVOUV TNV KATATAEN TWV
OTOLXELWV OTOV EPLOSLKO TivaKa.

Evtomifouv atov eplodiko mivaka to LETAAAQ KAl Ta ApPETAANDL.

1.1 Ano 1o xBsq...
1.2 3to orjpepa: O ocUYXPOVOG MEPLOSIKOG TTiVOKOLG
1.3 Ta pétaAla Kot T apETaAAQ 0TOV MEPLOSIKO TivaKa

Mo e€doknon ot padntég/-tpleg prmopouv va spmAakouv og mayvibL tornoBEtnong otoeiwv
tou Teplodikou mivaka:http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-2610



https://chem.noesis.edu.gr/bases-everyday-life
https://www.iep.edu.gr/pisa/images/files/topics/science/%CE%8C%CE%BE%CE%B9%CE%BD%CE%B7%20%CE%B2%CF%81%CE%BF%CF%87%CE%AE.pdf
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-2610

2. ANKAAIA (1 QPA)

YNOXPEQTIKOI ZTOXOI MPOAIPETIKOI 2TOXOI |
O HoOnTég/-TpLEC EMSLWKETAL VAL
ALQTILOTWVOUV TIELPAUATIKA OPLOPEVEG GUGCLKEC
Evtomifouv tn 6€on Twv aAkaAiwv otov KOl XNHLKEG LBLOTNTEC TOU vaTplou Kal Tou
TePLOSLKO THivaKa. kaAiou.
Avap£pPOUV OPLOPEVEC KOLVEG LELOTNTEG TWV Kataypddouv Ti¢ LoVTIKEG ELCWOELG TTOU
aAkaAiwv. nieplypddouv TtV avtidpaon Twv aAkoAiwy pe
TO VEPO.

2.1 lTevika Kat 2.2. 1810TNTEG TV aAKaAiwv

Na toviotoUv pe tn Ponbela tou vatpiou oL PuUOLKEG LELOTNTEG TwWV aAKOALwY (XxapnAn
OKANPOTNTA, TUKVOTNTO MIKPOTEPN TOU VEPOU, HETOAALKN Adpn), TPOKELUEVOU va
£€0LKELWOOUV oL HOONTEC/-TPLEC E TIC DUOLKEC LELOTNTEC TV aAKAAiWV.

MapakoAouBnon BLVTEOCKOMNUEVWY TIELPAUATWY. Kataypadh mopatnpioewyV yLo TI¢ pUOLKEG
KOLL XNUUKEC TOUG LBLOTNTEC KAl EEQyWYI OUUTTEPACUATWY VLA TN OXETIKN TOUG SpACTIKOTNTA.

e Xnuikn SpaoctikoTnTa aAKaAlwY
http://www.rsc.org/learn-chemistry/resource/res00000732/heating-group-1-metals-
in-air-and-in-chlorine#!cmpid=CMP00000939

MpoTteivetal oL XNUKESG ELOWOELG TNG EVOTNTAG OLUTAG VA LNV TIEPLEXOUV LOVTAL.

3. MEPIKEZ IAIOTHTEZ KAI XPHZEIZ TON METAAAQN (2 QPEZ)

YNOXPEQTIKOI £TOXOI | |
Ot HaONTEG/-TPLEG EMULSLWKETOL VL

Emionpaivouy tn Béon Twv PeT@AAWY 0TOV TEPLOSLKO TTlvaKa.

Juoxetilouv TV gupela Xpron TWV LETAAWY KaL TWV KPAUATWY LE TIG KATAAANAEG KATA
nepintwon LOTNTEC TOUG.

ALQTILOTWVOUV MELPAPOTIKA TNV Sladopd SpaoTIKOTNTOC LETALY OLONPOU Kal XaAKOU

3.1 MétaAAa Ko apEtalla

3.3 AnAn avukatdaotaon (va StéaxOsi povo to neipapa SpacTikoTnTAG GLERPOV OE
SLdAvpa Cus0,). Mrmopei va aflomotnOei uAikd oo Tig SteupevnTikég SpaoTnPLOTNTEG TOU
0bnyou Ekmatdeutikol tou véou NI MEPOZX B’ MEIPAMATIKEZ AIEPEYNHTIKES
APAITHPIOTHTEZ ' TYMNAZIOY: A15.T Ixetikr §paoTikOTNTA TWV oTolxeiwy, Zn, H, Cu, Ag/
1° ®UMo epyaocioag

3.4 Ta kpapoto
Na yivouv pe tn popdn UIKPHG EPEVVNTLKAG EPYOCLAC OTO EPYACTAPLO 1) OTNV TAEN Ao opuddeg
4-5 pabntwv/TpLwy ta Béparta:


http://www.rsc.org/learn-chemistry/resource/res00000732/heating-group-1-metals-in-air-and-in-chlorine#!cmpid=CMP00000939
http://www.rsc.org/learn-chemistry/resource/res00000732/heating-group-1-metals-in-air-and-in-chlorine#!cmpid=CMP00000939

e  MeAétn GUCIKWY LOLOTATWY TWV UETOAAWV. MeAETn Selypudtwy HETAAWV (amod Tt
oUN\OYN] TOU OXOALKOU egpyaotnpiou N amo Kadnuepvd UAWKA f amd Pivteo) kat
Kataypadn TwWV OXETIKWY TTAPATNPCEWV.

MpooBeto UAkS: Quoikég 18L0TNTEG Twv UeTdAwv:  https://chem.noesis.edu.gr/metals-

physical-properties

e JKOUPLA, QTIIOTPOTTH OKOUPLAG. XPHOELG LETAAAWY KPOUATWV.
MpOoTeVOEVO SLOAKTLKO UALKO:
Ot edappoyég Twv Kpapdtwy: http://molwave.chem.auth.gr/fabchem/?q=node/189

4. O ANOPAKAZ (1 QPA)

YNOXPEQTIKOI ZTOXOI
O paOnTég/TPLeG EMISLWKETAL VOL:

Evtomifouv tn B€on tou dvBpaka aTov MePLOSIKO TivaKa.

Ta&wvopouv ta diadopa idn avBpdkwv ae GuUCLKOUE Kol TEXVNTOUG.

Eppnvetouyv Tig Sladopég Twv SLoTATWY ypaditn kat Stapaviiou.

ALQTILOTWVOUV MIELPAPOTLKA TNV TTPOopodNTLKA LKAVOTNTA TOU eVeEPYOU Kat {wikou avOpaka o

S10dopEC XNULKEC OUGLEC KOl CUUTIEPALIVOUV TN XProN Tou evepyoU AvBpaKa WG AMOCGUNTIKOU,
QMOXPWOTLKOU K.ATT.

4.1 Fevika

4.2 Quoikol AvOpaKeG Kol

4.3 Texvntoi avOpaKkeg

MeA€tn Selypuatwy duoilkwv avBpakwv (amd tn cuAloyn Tou oXoAlkoU gpyaotnpiou f amnod
dwtoypadikd VALKO 1 arto Bivteo) Kat Kataypadr TwWV OXETIKWY TTAPOTNPICEWV.

A’ Mpdtaon: Na yivel 0To epyaocTtrpLo f atnv Taén amno opddeg 4-5 podntwv/tpLwv to MNelpapa
7.1 (Amoypwuatiouog SLlapopwv eyxpwUwY SIAAUUATWY LE TN Xpron evepyou avdpaka) Tng
7" Epyactnplakng Aoknong tou Epyaotnplakol O8nyou Kol CUUMARPWON TOU OvTioTOoL(oU
dUMou epyaociag tou Tetpadiou Epyaciwv*.

B’ Mpotacn: Aletoywyn TwWV TEPAPATIKWY SpACTNPLOTATWY ME TN Hopdn emideléng amo
tov/tnv 616dokovia/-ouca HE CUUMANPWON Twv avtiotolywv oeAibwv tou Tetpadiou
Epyactwv* and toug/tig padntég/-tpLeg.

31 Evotnta: H XHMEIA TOY ANOPAKA
1. Ol YAPOTONANOPAKEZ (3 QPEZ)

YNOXPEQTIKOI 3TOXOI | ||
O HoOnTég/-TpLEG EMLSLWKETAL VAL

Opilouv Toug USpoyovAavOpaKEC.

ALQTILOTWVOUV TIELPOUATIKA TO oxnUatiopo Slofetdiou tou avBpaka, uSpatuwy Kat dvBpaka Katd
v Kawon evog udpoyovavipaka.



https://chem.noesis.edu.gr/metals-physical-properties
https://chem.noesis.edu.gr/metals-physical-properties
http://molwave.chem.auth.gr/fabchem/?q=node/189

AvadEpouv ta mpoiovra TEAELO Kalong Twv USpoyovavBpaKwy Kal amo ta mpolovia ateAolg
Kalaong Tnv atBain kal to povofeidlo Tou avBpaka.
AvadEépouv epappoyEG Kauong Twv udpoyovavipakwv.

Pumoyovog 6pdon twv kavoaepiwv.
(Mpoteivetat va StbaxVei péow UMoXpPewWTIKNG Epyaciag)

1.1. Fevika,

1.3. Kaon twv udpoyovavOpakwv,

1.4. OLu8poyovAvOpaKEeG WG KAUGLUOL,

1.5. H puntavon tng atpocdalpag

Na MH 81baxBel kal e€staotel n ovopatoloyia.

Na yivel oto epyaotrplo i otnv taén pe t popdn enidsi€ng and tov/tnv Siddokovto/-ovoa

to Neipapa 9.1 (Kavon Boutaviou kat aviyveuon Tou mapayouevou VEPoU kat Tou Stoéstbiou

Tou avOpaka) kal to MNelpapa 9.2 (Kavon napapivng. Mapatrnpnon the mapayousvnc atdaing)

™m¢ 9% Epyaoctnplakng Acknonc tou Epyaotnplakol odnyol. Ot padntég/-tpleg va

CUMMANPWOoouV TG avtiotolyeg oeAibeg tou Tetpadiou Epyaociwv*.
MapakoAouBnon Bvteookomnuévwy Telpapdtwy. MNpoteivovtal:
Kaloelg ubpoyovavOpakwv http://photodentro.edu.gr/video/r/8522/797

Mo B£pata oXeTIKA pe pUTIOVON TNG ATUOodALPAC, TIPOTEIVOVTAL EVOELKTIKEG EPWTHOELS TIOU

£xouv 600si amnod to AleBvég Alayvwotiko Mpoypappa PISA yio tnv aéloAdynon twv padntwv/-

TPLWV.

(1) H Spaotnplotnta pe Béua: “AEQOOPEIA” otnv Epwtnon 2 mpaypoteleTal Bépata

punavong meplpariovtog. lvetal cuoxEton Suo PEowV pallkng Petadopdg, Ttou

Aewdopeiov (kivnon He meTpelalokvnTApa) Kal Tou TPOAel (kivnon pe

nAektpokvntipa) otnv moAn. O/H padntrg/-tpla KaAeitol va okedtel OTL oTOUG

otaBuolg mapaywyns NAEKTPLKNG eVEPYELAG XpnoOLUomoLeital kapBouvo, dpa Kol ta

TPOAEl euBUvVovTAL YL TNV pUTIAVON, TIEPQL OO TLG AUECEG EKTIOUTTEG KOLUOAEPLWY ATTO

Ta ouppatika oxnuata-Aswdopeia.

(2) H6épaoctnplotnta pe Ogpa: “ KATAAYTIKOZ METATPOMMEAZ” €€eTalel TPOTOUG ELWONG
PUTIWV LE TN XPrON KATOAUTIKOU LETOTPOTIEN OTA OXNHOTA, TIOU KAVEL TOL KAUCOEPLA

g€atpLlong twv oxnuatwy Atyotepo BAaPepd yia Tov avBpwro Kal to meptBailov.

2. NETPEAAIO-DYZIKO AEPIO — METPOXHMIKA (2 QPEZ)

YNOXPEQTIKOI 2TOXOI MPOAIPETIKOI ZTOXOI

OL HaOntég/-TpLeg EMISLWKETAL VaL:
Amtobidouv Tov MOAUPEPLOUO LE XNILKEG
Tl elvatl moAupeplopde. £€LOWOELG KOL TIPOCOUOLW AT,

Alakpivouy Ta TAAOTLKA aTto TA TTOAU LEPT).
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http://photodentro.edu.gr/video/r/8522/797
https://www.iep.edu.gr/pisa/images/files/topics/science/%CE%9B%CE%B5%CF%89%CF%86%CE%BF%CF%81%CE%B5%CE%AF%CE%B1.pdf
https://www.iep.edu.gr/pisa/images/files/topics/science/%CE%9A%CE%B1%CF%84%CE%B1%CE%BB%CF%85%CF%84%CE%B9%CE%BA%CF%8C%CF%82%20%CE%BC%CE%B5%CF%84%CE%B1%CF%84%CF%81%CE%BF%CF%80%CE%AD%CE%B1%CF%82.pdf

2.7. NoAupepLlopog, 2.8 Ti ival Ta MAACTIKA;

Ao v 2.7 va 518axBel MONO T eivat MTOAUEPLOUOG (OXL TO tapadelya Tou atbeviou).
Me tnv oAokARpwaon TG evOTNTOC OL HABNTEC/-TPLEG TIPETIEL VA UITOPOUV VAl Kpivouv Kol va
anodacilouv yla tn Xpron oNUOVTIKWY EVWOEWYV Tou avBpaka otnv kabnuepvn wn.

Mpoteivetal va £xouv cuykevipwBel Stadopa MAACTIKA TipolovTa KABNUEPLVAC XProng Kal oL
HaBNTEG/-TPLEC VA EpYAOTOUV O€ OUASEG yLa VO LEAETHOOUV T XAPAKTNPLOTIKA TOU KwSLKoU
avayvwpLong, va oladomnoLjoouv TAAOTIKA TIpOolovTa Kol VoL TIPOTEIVOUV TPOTIOUC XELPLOMOU
Toug OTav Sev xpeldlovtal Tia.

Mpoteivetal n mapakoAolBnaon Tou video kat animation ano to Pwtddevipo:
http://photodentro.edu.gr/lor/r/8521/6386

http://photodentro.edu.gr/ugc/r/8525/754

Mrniopel va alomoinBel UAKO amd TG SiepeuvnTikég Spaotnplotnteg tou O&nyou
Exraldeutikol tou véou NI MEPOZX B’ MEIPAMATIKES AIEPEYNHTIKES APAXTHPIOTHTESZ I
FTYMNAZIOY: A5.T «Mapaokeudloupe MAACTIKO Ao AUUAOY.

3. HAIGANOAH (3 QPE3)

| YNOXPEQTIKOI $TOXOI |

OL HaONTEG/-TPLEG EMULSLWKETAL VOL:

Avadeépouv nmapadeilypata aAkooAoUXwVY TOTWV KoBWE Kot TIC BACIKEG TPWTEG UAEG amtd TIG OTtoleg
mapayovtal.
MpoacdlopilouV MELPAUATIKA TNV TTEPLEKTIKOTNTA AAKOOAOUXWV SLOAUMATWY € AAKOOAN.

OL EMMTWOELG OTNV VYELD aTtd TNV KATAXPNON GAKOOA

3.2 AlOavoAn /| alBuAikr) aAKoOAN R OLVOTIVEU AL,

3.5 AAKoOoAoU)a TTOTA Kot

3.6 QuotoAoyki Spacn tng atbavoing

A’ Mpdétaon: Na yivel 6To pyacTrpLo 1} oTnV Tagn amno opddsg 4-5 padntwv/TpLwv To MNelpapa
10.1 (Mpoodloplouds TG MEPLEKTIKOTNTAC aAkoodoUywv motwv o atdavoAn) tng 101
Epyaotnplakng Aoknong tou Epyaotnplakol O8nyou

B’ Mpdétaon: Alefoywyn TWV TEPAPATIKWY SpaoTnplOTATWY PE TN Hopdn emideléng amo
tov/tnv 616dokovta/-ouca HE CUMMANPWON Twv avtiotoywv oeAibwv tou Tetpadiou
Epyacuwv* and toug/tig podntég/-tpLeg

ErmutAéov, mpoteivetal va xpnolgomolnBel to ¢UMo epyaciog «AAkooAoUya mota Kot
uaotodoyikn paon tng atBavoAnc-AAKOTESTY oMo To KTALOEUTIKO TTakéTo AvBpakag B €pyo
MAewddec-Nnpnidec AskepuPplog 2007: http://photodentro.edu.gr/v/item/ds/8521/6786

MpoTteivovtal eVOEIKTIKEG EPWTAOELG TTOU €xouVv S00¢el amod to AleBvEG AlayvwaoTiko Npoypoappa
PISA yia tnVv aflohdynon twv padntwv/-tpwwv. H Spaoctnpiotnta pe titho: “ZYMH A WQMI”’

avadEpetal otn XNUIKA petafoln Tng (UUwWoNG KOTA TV omoia To APUAO Kol TA GAKXapa TToU
UTIAPXOUV OTO GAEUPA HETATPETOVTAL LE TN BonBela TG HayLlag (EvOg LOVOKUTTAPOU HUKNTA)
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http://photodentro.edu.gr/lor/r/8521/6386
http://photodentro.edu.gr/ugc/r/8525/754
http://photodentro.edu.gr/v/item/ds/8521/6786
https://www.iep.edu.gr/pisa/images/files/topics/science/%CE%96%CF%8D%CE%BC%CE%B7%20%CE%B3%CE%B9%CE%B1%20%CF%88%CF%89%CE%BC%CE%AF.pdf

oe 6lo&eiblo Tou avBpaka kol aAKoOAn yla Tthv mapacksun Ywutov. To dUANO epyaociag
oamoteAel plo Stepuvon TNG UTAPXOUOOC YVWONE TWV HOONTWV/-TPLWY, OTIG XNHLKEC
QVTLOPAOELG HECA ATIO TNV avTiSpacn tTNG aAKOOALKNG {UUWONG TIPOG Tlapaywy aepilou Katl
oBavoAng KaL TNV aVIXVEUON QUTWV.

MPOTAZEIZ TNA ENANANHWEIZ kot ETHZIEZ AHMIOYPTIKEZ EPTAZIEZ

. lotopia twv otolyeiwv: AvakaAudn otolyelwv Kal TNV TMPOEAEUCN TWV OVOUATWY
TOUG.

o Ta otoxela yupw pag: MpoéAeuaon, LOLOTNTEG KAL XPHOELG OTOLXELWV.

. Emoxég tou YoAkoU Kot Tou owbripou. Mw¢ ocuvdéstal n LOTOPLKN Topela TNG
ovOpWMOTNTAC HE TLG LBLOTNTEG TWV UETAAAWY;

. Ta «kuplotepa petalievpata TG EAANGSaC. Metaleio Kol METAAANOUPYIKES
Slepyaoiec. E€ETaon NG OUUPBOANG TOUG OTNV QVAMTUEN ULOG TIEPLOXAC KAl TwV
OPVNTIKWY EMUTTWOEWV TOUG 0TO TEPLBANAOV.

* Eav untapyel EAAetn avtitunwy tou Tetpadiov Epyactwv va LOIPAOTEL (PWTOTUTTNUEVO TO
QUAAO epyaciag oTouc HadnTeg kat Ti¢ UadnTpLEG.

AIAAPAZTIKA 2YZTHMATA AIAAZKAAIAZ KAl MAGHZHZ

H eykatdaotaon twv Aladpaoctikwv OBovwv Adng ota oxoleia mpoodépsl moAudplOua
TTAEOVEKTALOTA 0TO OXESLAOUO KOl OTNV avAmTuén tng StdaokaAiag. JUYKEKPLUEVA:

e Mapéxetal n duvatotnta opydvwong, kataypadns Kal amobrkeuong pHabnudatwv mou
Suvavtal va aflortotnBouv téoo amnod Toug/Tig ekmatdeuTikol 600 KL amod Touc/Tig padnteg/-
TPLEG.

¢ MpoodEpetal n eVKoAn MpocBaocn ato note, ota oxedLACTIKA epyaAeia Twv 0Bovwv adng,
oe molkiloug Avolktoug Ekmaldeutikolg MNopoug / Open Educational Resources (AEM / OER)
TIou neplAappavouv KOTNyopleg OTWC: Exmatdeutika Maxvidio/Auvoptkog
Xaptng/Edappoyég Aoylopitkou/AR-VR-MR Avtikeipeva /3D Avtikeipeva K.d. kaBwg Kot otnv
edapuoyn mozaBook (mou eivat mposykateotnuévn oto neptBailov windows Twv oBovwv Kal
MEAAOVTIKA Ba epmAOUTLOTEL e Ta S1adpaoTikd oXoAka BLBALa).

¢ OAa Ta mapamavw anoteAolv Kavotopa pabnotakd neptBarlovia, evxpnota, e MAoUGLO
OTITLKOOKOUOTLKO UALKO OlKElOU Yopaktipa kol £folkelwong UE TNV KABnUEPWVOTNTA TWV
HOONTWV/-TPLWV, TIOU OVTOTTOKPIVOVTAL OTO. TIPOOSOKWHEVA HAONOLOKA omoteAéopata.
Emiong, Slvouv oTov/0TNV EKMALSEUTIKO TNV €UKALPlA VA OPYAVWOEL TO PABNUA tou/tng,
Snuoupywvtag €va «uBplblkd meplBallov epyaciog», Tou Aswtoupyel w¢ OSLOAKTIKO
amoBeTnpLo Kal eumAouTileTal oto MAAicLo TNG oUyXpovNnG Kat aclyxpovng Stbaokaliag.

¢ OL ekmatdevuTikol £xouv tn SuvaToTNTA VA TIPOCAPHOCOUV TO UAIKO S18aoKaAlOG TOUG WOTE
VOl OVTATTOKPIVETAL OTN YVWOTLKY ETOUOTATA KAL OTLG OVAYKES TWV HadnTwv/-tpLwy, o oxéon
HE TNV NnAkia TOUG Kol TOuG Olodopetikolg TUTOUC HABNoNng (OmTlKOG, OAKOUOTLKOC,
KWvaLoBnTikog), mpoodépovtag UALKO o SLadOopeTIKEC popdEG, Ue afova Tn ocUUTEPIAnYn
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OAWV KaBWG Kal TNV e€ATOULKEVUEVN HABNnon. NoapdAAnAa, n xprion MoKIAwY SLadpaoTikwy
6pOOTNPLOTATWY ETUTPEMOUV TNV Apecon avatpododotnon Kol afloAoynon Tou emumédou
KOTAVONOoNG TOou Habnuatog.

¢ H Aettoupyia «mmoAAamAng adne» twv dtadpaotikwy oBovwy Sivel otov/otnv ekmaldeuTikd
Vv gukalpia va oxedLAoEL Kol VA EVOWMOTWOEL 0T dLdackaAia opadIKEG SpacTNPLOTNTES,
TIOU ETUTPEMOUV TN OUVEPYELA TwV HaBNTwv/-Tplwv, KaAAlepywvtag Se€lotnTeg OMwe TNG
ouvepyaolag Kal EMKOWVWVIAG.

¢ OL 0006veg adn¢ pmopouv va cuvdeBouv pe to Google Drive ) to OneDrive, Je UTIOAOYLOTEG,
TAUTTAET Kol AAAEG CUOKEUEG, SLEUKOAUVOVTAG TN LETADOPA KOL TNV KOV XPHon TANpodopLwy.

e Alvetal n SuvatotnTa otov/oTnV eKMALSEUTIKO va HOLpAETAL PE TOUG/TIC HaBNTEC/-TPLEG
EKTTALOEUTIKO UALKO KOIL VAL TO EMOVOXPNOLUOTIOLEL, HELWVOVTAC TOV GOPTO EpYACLOC.

¢ Alvetal n SuvatoTNTO TNG AVIECTPAUUEVNC SLEACKAALAC KOL N AELTOUPYLO TNG AVECTPOUUEVNG
Tagng.

¢ Alvetal n Suvatotnta evtagng tng texvntig vonuoouvng (TN) otn padnolakn dtadikaoia.

* TéAog, Ta SLadpaACTIKA CUOTHMATA LABNoNG SLEUKOAUVOUV Kal ETLTOXUVOUV Tn SLEVEPYELX
ToU pabnuatog kabwg Sev amattovv cUCKOTION TNG aibouaoag yia va mpoPAnBel UALKO, €xouv
EVOWHATWHEVA NXEla KoL Utopouv va xpnotpomnotnfolv Stalentikd pe tnv adr. To cUVoAo
TOU UALKOU Twv Odnywwv AldackaAiog elvat katdAAnAo yila xprion Sto LEoou TwV SLaSpaoTIKWY
CUCTNUATWY pAdnong. EmumpooBétwg, ta cuotiuota autd Slobgtouv tnv emhoyn TG
AELTOUPYLOC TOUG WC ALOTIPOTIVAKEC e TLIOAAEG ETULITAEOV SUVATOTNTEG MEPAV TNG ATANG YPADNG
KELUEVOU (T.X. Aeltoupyla screenshot tng 086vng kal Suvatotnta ypadng CnUELWOEWY TTAVW
oto screenshot, avtlypadn-emkOAANGCN LEPOUC TWV CNUELWOEWV K.4.).

* To cUVOAO TWV SUVATOTHTWY TOU UALKOU KABE povtéAou SLadpaoTikol GUCTHUATOG LABnong
propel va avalntnBei otig £€n¢ Steubuvoelg:

> JUXVEC EPWTNOELG ALASPACTIKWY ZUOTNUATWV.

> Xpnolua apysia AlaSpaoTIKwY ZUGTNHATWY.

MNa tn dwdaockalia twv Puokwv Emotnuwyv (BroAoyia, FewAoyia-rewypadia, uoikn
Xnueia), ol Stadpaotikég 086veg adnc:

- Emwtpénouy TNV mapatipnon ¢awopévwy mou Sev gival eDKTO va Yivouv O€ [La OXOALKN
aibouoa/spyaotrplo. NoapdAAnAa, mMAalowwvouv th padnotakn Stadikaoia pe SLadpaoTIKEG
OOKNOELG, EKOVEG, BIVTED, NXNTIKA, TPLOSLACTATO LOVIEAQ TIOU eyeipouv To evdladEpov Twv
pHadNTwv/-TpLwy, Kat SLeEuKoAUVOULV TNV KaTavonan Kat adopoiwaen tng UANG.

- Erutpénouv tnv tplodldotatn AELTOUPYLKN QTEIKOVION GaVOUEVWY TNG dUONG KAl TWV €V
SUVAEL EMMTWOEWY TOUG KaBwE Kol Twv avBpwnoyevwy napeUpacswy, Thv Tplodldotatn
AELTOUPYIKI OTELKOVION TWV TEXVOAOYIKWY £PAPUOYWY TWV EMIOCTAUWY OUTWV KOL TN
Suvatdtnta eotiacng Kol meplotPodng TPLOSLACTATWY LOVTEAWY YEWAOYLKWY GXNUATIOUWV.
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https://www.stem-ib-support.gr/el/%CF%84%CE%B5%CE%BA%CE%BC%CE%B7%CF%81%CE%AF%CF%89%CF%83%CE%B7/%CF%83%CF%85%CF%87%CE%BD%CE%AD%CF%82-%CE%B5%CF%81%CF%89%CF%84%CE%AE%CF%83%CE%B5%CE%B9%CF%82/%CF%83%CF%85%CF%87%CE%BD%CE%AD%CF%82-%CE%B5%CF%81%CF%89%CF%84%CE%AE%CF%83%CE%B5%CE%B9%CF%82-%CE%B4%CE%B9%CE%B1%CE%B4%CF%81%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8E%CE%BD-%CF%83%CF%85%CF%83%CF%84%CE%B7%CE%BC%CE%AC%CF%84%CF%89%CE%BD
https://www.stem-ib-support.gr/el/%CF%84%CE%B5%CE%BA%CE%BC%CE%B7%CF%81%CE%AF%CF%89%CF%83%CE%B7/%CF%83%CF%85%CF%87%CE%BD%CE%AD%CF%82-%CE%B5%CF%81%CF%89%CF%84%CE%AE%CF%83%CE%B5%CE%B9%CF%82/%CF%83%CF%85%CF%87%CE%BD%CE%AD%CF%82-%CE%B5%CF%81%CF%89%CF%84%CE%AE%CF%83%CE%B5%CE%B9%CF%82-%CE%B4%CE%B9%CE%B1%CE%B4%CF%81%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8E%CE%BD-%CF%83%CF%85%CF%83%CF%84%CE%B7%CE%BC%CE%AC%CF%84%CF%89%CE%BD/samsung-black-monitor
https://www.stem-ib-support.gr/el/%CF%84%CE%B5%CE%BA%CE%BC%CE%B7%CF%81%CE%AF%CF%89%CF%83%CE%B7/%CF%87%CF%81%CE%AE%CF%83%CE%B9%CE%BC%CE%B1-%CE%B1%CF%81%CF%87%CE%B5%CE%AF%CE%B1/%CE%B4%CE%B9%CE%B1%CE%B4%CF%81%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CE%AC-%CF%83%CF%85%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%B1

- Emutpénouy, péow NG Asttoupyiag moAAamAwv mapablpwv, TNV TOUTOXpovn TPOoBoAN
MULKPOOKOTIKWY  KOL UOKPOOKOTUKWY dalvopévwy eV TapoAANAw pe  dovopeva g
KOBNUEPWVOTNTOC, TNV TAUTOXPOVN TIPOBOAN XAPTWV WOTE VA SLEUKOAUVETAL N oUYKPLON KL N
Slepelivnon dalvopévwy, ylo Topadelypa XApTng Ue TNV Katovopun ndaloteiwy Kot XApTtng Ue
TNV KOTOVOI OELOUWY I YEWHOPPOAOYLIKOG XAPTNG KAl XAPTNG KOTOVOUNE TTANBuouoL.

- OAa ta mopomavw TpoodEpovial ylo TNV OovAmTuén SpactnploTATWY EMLKOWWVIAG,
ouvepyaoiag, aAAnAenidpacng, aglohdynong Kal avatpodosdotnong mou amoteAolV KOUBLKA
MEpPN TNG HaBnaolakng Stadikaoiag.

- AlaB£Touv peyain cuAloyn amd MOAUEGIKO UALKO TTou 0.dpopa OTOL CUYKEKPLUEVA LaBripaTa.
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