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BIBAIO

«Xnueta I Aukelou Opadag NpocavatoAlopol Oetikwyv Imoudwv & Imoudwv Yysiag twv
ItéAou Alodakn, Anunten Fakn, Anuntpn @sodwpomnouvlou, Mavayliwtn Gsodwpdnouliou,
Avaotaolou KaAAn, ékdoon ITYE «Atddavtogy

‘YAn

KEDAAAIO 1. OZEIAOANATQIH — HAEKTPOAYZH

1.1 AplBuog ofeidbwong. Ofeidbwaon — Avaywyn

1.2 Kuplotepa ofelSWTIKA — avaywyLlka. Avtidpaocelg ofelboavaywyng

EKTOC TV MopaypAdwV TNG UMOEVOTNTAC «ZUUMANpwon avildpdoswy ofslboavaywyne» :
«4. MoAuTAokeg avTLdpATELS, LEXPL KaL TNV avTidpaon Tu).

I, +10 HNO; (mukvo) = 2 HIO; +10 NO, + 4 H,0» kat «1. M€Bodog nuiavildpaoswv».
Mapatipnon: Itnv umosvotnta «MNopadeiypata ofeldoavoywylKwY OVILOpAcEWY», Ta
QVTLOPWVTA KAl TA TIPOIOVTA TWV avildpAacewy eival Sedopéva.

KEDAAAIO 2. OEPMOXHMEIA

2.1 Metafolr eVEPYELOG KATA TLG XNUKEG HeETABOAEG. EvEOOepueg- e€wBepueg avtdpaoelLc.
Oepuotnta avtibpaong — evBaAmia

EKTOG OO TLG UTTOEVOTNTEG:

«MNpotunn evBaAmia Staluong, AHO, »

«EvBaAmia Sgopol, AHg »

2.2 Oepuidopetpio — Nopol Beppoxnueiog

EKTOC QIO TNV UTIOEVOTNTO «OepuLSopeTploy

KE®AAAIO 3. XHMIKH KINHTIKH

3.1 MeviKA yLa TN XNKULKA KLYNTLKA KOL TN XK avtiépaon - Taxutnta avtidpaong
£KTOC amo 1o Napadetlypa 3.2 pe tnv Edappoyn tou

3.2 Napayovteg mou ennpealouv tTnv taxuTnta aviidpaons. KataAuteg

3.3 Nopog taxutntag — Mnxaviopog aviibpaong

KEDAAAIO 4. XHMIKH IZOPPOIMIA

4.1'Evvola XnULKNG LoopporTtiag — Alodoon avtidpaong

4.2 Noapayovteg ou ennpealouv tn B€on XNULKAG LoopporTtiag — Apxn Le Chatelier
4.3 YtaBepad xnuikng toopporiag K.— K,

EKTOC ATO TLG UTIOEVOTNTEG:

«ZtaBepa xnukAg oopporiag — Ky» ,

«Zxéon mou ouvdéeL tnv K, pe TNV Ke» .




Mapatipnon: Asv Ba §tdaxBouv ta mapadeiypata Kol oL 00KAGELG TTOU AmattolV yvwaon TG
€vvolag HePLKN Tiieon agpiou kot tou NOUoU HeEPKWV TILEGEWV Tou Dalton.

KEMAAAIO 5. O=EA — BAZEIZ KAI IONTIKH IZOPPONIA

5.1 O¢a — Bdoslg

5.2 lovtlopog oféwv — Baoswy

5.3 lovtiopog oféwv, Paoewv Kat vepou — pH
5.4 Enidpaon Kowou LovTog

5.5 PuBpuiotika StaAvpota

5.6 Agikteg — OykopETpnon

KE®DAAAIO 6. HAEKTPONIAKH AOMH TQON ATOMQN & MEPIOAIKOZ NMINAKAZ

6.1 TpoxLako — KBavtikol aplBuot

6.2 ApX£C SOUNONG TTOAUNAEKTPOVIKWY QTOUWY

6.3 Aopn meplodikou Tivaka (Topelg s,p,d,f) — ZTolxela petantwong
6.4 MeTtaoAr oploHEVWY TIEPLOSIKWYV LELOTATWV

EKTOG A0 TNV UTIOEVOTNTA « HAEKTPOVIOGUYYEVELOY

KE®AAAIO 7. OPTANIKH XHMEIA

7.1 Aopn opyavikwV eVWOoewV — AUTAOG Kol TPUTAGC §e0UOG — EMaywyko patvopevo
7.3 Katnyopleg opyaviKwy ovVILOpACEWY KAl EPLKOL LNXOVLIOUOL OpYaVIKWY aVTLOpATEWY

EKTOG oMo To onpeia: «4. H ahoyovwon twv aAkaviwvy KoL «5. H apwpaTIKr) UTIOKATAoTaon »

NG UMOEVOTNTAG «AVTIOPAOEL( UTOKOTAOTOONG» KOL OO TNV umoevotnta «Mepikol
pUNXaviopol opyavikwy avildpaoewv»

7.4 OpyavikéG oUVOEDELG —ALaKPLOELC

Jtnv untoevotnta «Opyavikég cuvBEoeLg» iepthapBavetat otnv UAn MONO n

«aAoyovodoppLkn aviipaon».

KEDAANAIO 8. AIAMOPIAKEZ AYNAMEIZ - KATAZTAZEIZ THZ YAHZ - MPOZOETIKEZ
IAIOTHTEZ

8.1 AlopopLaKEG SUVAUELG - METABOAEC KATAOTACEWY KO LOLOTNTEG UYPWV - NOUOG EPLKWY
TUECEWV EKTOG ATO TLG UTIOEVOTNTEG:

MeTaBOAEC KATAOTATEWY TNG UANG,

I610TNTEG LUYPWV,

IEwdeg,

Emupavelakn taon,

Taon atpwy,

Aépla — NOpog peplkwv Tiiécewv tou Dalton.

8.2 MpooBETIKEG LOLOTNTEG SLOAUMATWY

EKTOG amo TLG UTIOEVOTNTEC:

Meiwon tn¢ taong atuwyv — Nopog Raoult,

AvOwon Tou onueiou Bpacpou Kal Taneivwon Tou onueiou HRENG,

-AvUwon onpeiou Bpacpou

-Taneivwon onueiou mRéng




| Avtiotpodn wopwon |

06nyisg Sidaokaliog |

210 m\aiolo Tou SL6AKTIKOU OXESLACOU Ol EKTIOLOEUTIKOL, TIPOKELEVOU VA AELOTIOL|GOUV TIG
T(POTELVOUEVEC LOTOOEALSEC aTtO TO SL6OKTLKO UALKO n/Kkat ta Stdaktika BLBAla, va mpofaivouv
O€ EMOVENEYXO TNG EYKUPOTNTAG TOUC, SLOTL EVOEXETAL AOYW TOU SUVOLILKOU TOUC XOPOKTAPA
OPLOUEVEC ATIO QUTEC VA ElvVaL aveVEPYEC N vt 06nyouV o€ SLadOpPETLKO TIEPLEXOLEVO.

Ta TIPOTELWVOUEVA TELPAMOTO KOL EPYACTNPLOKEG OOKAOELG TIPEMEL TIAVIOTE va
paypatonololvtol o aodalég meplBAAAoV yia LoONTEG/TPLEC KAl EKTIALOEUTIKOUC, LIE TN
AN OAwWV TWV TPOANTITIKWY UETPWY aodAAelag Kal uyeiag mou mpoBAEmouv ol
Epyaotnplakol Oényol. ZuviotdtalL ot Si8dokovieg/ouoeg va cuppoulelovtal Kal vo
aglomololv TI¢ 0dnyieg Twv kata tomoug E.K.M.E. yla yevika Bpata aopalelog Kot uyeiag
TOU OXOALKOU gpyaotnplou, Omwg emiong Kat Tig €elbikeupéveg odnyieg mou Sivovtal ylo
TIELPOUATIKEG SLATAELELG KL XPNOLLOTIOLOU LEVA. UALKAL.

Mpoypauua EMoudwv

OL yevikol otdyol tou MpoypApUUaTog IMoudwy Tou padnuatog tng Xnuelag I ta€ng revikou

Aukeiou (DEK B 4912/31-12-2019) npoodiopilovral we e€Ac:

v" H koA\épyeLa TnG cuvduacTIKAS okEPNC, TNS KPLTIKAS avdAuonc, TNG LETAPOPAC YVWOEWY
oe @AAa mAaiola Kot tng epunvelag dpawvopévwy tng kabnuepvic Lwng. Na tov Adyo autd
Silvetal peyaAn Eudoaon otnv gpunveia dalvopévwy TOU amaltolv cuvSuaopd YVWOEWVY,
OUOYETLON £vvOolWY, olykplon HeyeBwv Kal Stadoxikwv culhoylopwy (m.x.: MNeplodikodg
Mivakag — o€eldWTIKA LoXUG - LoXUG 0EEWV).

v' H extéleon, aM\d Kuplw¢ 0 OXESLAOUAC TWV TEPAUATWY YO TN HEAETN TNC XNKLKAC
ouunepldopdg TG UANG. Ot poTelvOpEVEC SpaoTnPLOTNTEG OAAG KOl TA TIPOCSOKWUEVA
pabnolakd amoteAéopota  Slatpéxovial omd TNV TPOCTIABEld CUOCXETIOUOU TOU
TMEPAUOTOG/TAPATAPNONES UE TOUG VOUOUC KOl TIC aPXEC TNG XNUelag avadskviovtag t
XNHElA WG Lo KATe€oXAV TIELPOLLATIKI ETULOTAUN.

Ma tnv suxepéotepn eMiTEVEN TWV TIAPATIOVW YEVIKWY, OAAA KOL TWV ELSIKWY OTOXWV TOU

Mpoypdppatog Imoudwv npoteivovtal ta akoAouba:

- n 6baokaAia twv Sladopwv Kedalaiwv kat Evotitwv Twv oxoAlkwv BipAlwv va
akolouBnoet tn 8tdaktik akohoubia mou avadépetal oTic mapoloeg odnyieg ya Adyoug
opolopopdiag kKal KaAUTEPOU CUVTOVIOHOU otnv KAaAudn tng UANG, aldd Kol ywo tv
gvioxuon NG VONUATIKAC GUVOXAC TOU HOOAUOTOG KAt TG LKAVOTNTOC TwV HadnTwv/TpLwv
va avamntiooouv Stadoxtkoug cUAAOYLOUOUC Kol cuvSuaoTLKr oKEPN

- va bivetal éudaon otn Sldyvwon Twv HOONCLOKWY KEVWY TWV MadnTtwv/Tplwy Kal va
SlatiBetat Lkavog SLEAKTIKOC XpOvog yla TV KAAUYH Toug

- va bivetal €udoon oto Telpapa Kal OTLG TTIPOTELVOUEVECG EPYOOTNPLAKEG OLOKAOELG, KABwWE Kall
otnv enefepyaocia kot aflomoinon mMelpopATIKWY OeSopévwy yla tnv avadel€n tng
TELPAUOTIKNAG adeTnplag Tng Bewpiog, KabBwe Kat yla Thv e€aywyr) CUUMEPACUATWY e Bdon



TNV eMLOTNUOVIKA/ekmatdeuTtikn péBobdo e Siepelivnon

- n Swapopdwrtikn kat n teAky afloAdynon twv podntwv/tpuwv vo PBacilovtal otnv

aglomoinon NG MoKAlag AUHEVWY TTaPAdELlyUATWY, EDAPUOYWY, OOKNCEWV KOL YEVIKWV
TPOBANUATWY TWV oXOAKWV BLPALWY. EMEKTACELS EPWTNOEWY, ACKNCEWV KOl TIPOBANUATWY
givat xpnotpo va dtapopdwvovtal/smidéyovrat and tov/tnv Siddokovto/ovoa Pe KPLTHPLO

TO XOPOKTNPLOTIKA KOl TIC LSLaLTEPEG AVAYKEG TNG KABe oXOAKNG TAENG, Ba TPETEL WOTOOO

va AapBAavetal LEPLUVO WOTE OL ETTEKTAOELG VA AVTATIOKPLVOVTOL 0TV £KTAoN Kol oTo BAaBog

HE ta omola e¢etaletal To KABe INTNUA ota oXoAwka BLBALa.

AlS oKtk okoAouBio Kot EVOEIKTIKEC S§paoTNPLOTNTEC

ZUVOAO eAdxLOTWV TPOPAETIOUEVWY SISOKTIKWY WPWV: EKATOV TPLAVTA [ia (131).

KEDAAAIO 6. HAEKTPONIAKH AOMH TON ATOMQN & NEPIOAIKOZ MNINAKAZ

6.1 | «Tpoytako — KBavrtikoi aptduoi» (5 AQ)*

Acknoeig — MpofAfpata: anod 24 £wg kat 38
Fevika MpofAjparta: 74

6.2 | «Apxec b6unonc moAunAektpovikwy atouwvy (4 AQ)

Aoknoei — MNpoPAnpata: ano 39 £wg kat 47.

6.3 | «Aoun nmeptodikou mivaka (ToUE(S s,p,d,f) — Ztolyeia petantwaong» (4 AQ)

v" H 818aokahia KoL oL 0oKAOELG NAEKTPOVIOKAE SOUNONG ATOUWY TIPOTELVETAL VAL

KNV enekteivovTal ota otolyeia tou Topéa f, S€60UEVNG TNG ACUVEXELAC OTNV
NAEKTPOVLOKH SOUNGCN TTOU TTAPOUGLA{OUV OPLOMEVO OTTO T ATOMA AUTWV TWV
otolxelwv, mapd povo va toviletal OtL ot 14 opdadeg tou Topéa f
oUpmMAnpwvovtol otadlakd He nAektpovia ta f Tpoxlakd (BAémete emi
napadelypoatt mv NAEKTPOVLOKN dopun Twv OTOUWV oto
https://www.rsc.org/periodic-table ).

OLmivakeg 6.4 Kat 6.5 va unv amopvnuoveuBolv oAAG oL padntég/TpLeg va elval
LKAVOL/£C va eppnveVOLV Ta S50UEVa TTOU TTEPLEXOVTAL OE QUTOUC e Bdon tn
Bon twv otoeiwv otov MNeplodiko Mivaka. Ma tnv emopkESTEPN KATOVONON
Twv dedopévwy Tou Mivaka 6.5 mpotelveTal n evioxuon Twv MPOATALTOUEVWY
YVWOEWV Twv padntwv/tplwv yia to ofeibla (r.y. pe Keipevo avadopdc tnv
evotnta 3.3 «O&eidla» tou oxoAkol BLBAlou Xnueiag tng A" Aukeiou i GAlo
KatdAAnAo Kkeipevo).

Acknoeig — MpofAfpata: ano 48 éwg kat 51 (ektdg tou sgCe) Kat 52-54
Fevikd MpoBAnuarta: 76, 79.

6.4 | «MetaBoAn oplouévwy meptodikwv tdlotitwv. (3 AQ)



https://www.rsc.org/periodic-table

EKTOZ armo tnv umoevotnta « HAEKTPOVIOOUYYEVELOY

Acoknoeig — MpofAfparta: anod 55 £wg kat 60, ektog ano: 56 (6), 57 (y), 58 (a, B).
Fevika NpoPAqparta: 75, 77.

KEMAAAIO 7. OPTANIKH XHMEIA
7.1 | «Aoun opyavikwy eVWOEWV — SUTAOC Kat TPUTAOG SECLOC — ETAYWYIKO PALVOLEVO»
(5 AQ)

v’ Mpoteivetatl va 500el éudaon ot apxéc tg Bewpiag deopol 0Bévou we
EPUNVEUTIKO TTAALOLO TNG LoXUOG TWV O- KOL TI- SECUWV.

v Na 800¢i éudaon otn Sldtadn twv UBPLSIKWY TPOXLAKWY OTO XWPO, KE TN
BonBela twv Ixnuatwv 7.5, 7.6, 7.7 koL 7.9

Mapatipnon: H umoevotnta «Emoaywylkd dawvopevo» sivat ENTOZ UANG Ko
npoteivetal va d6axBel oto mAaiclo tou 5% Kedpahaiou «Oféa — Baocelg ka
lovtikr) looppomia» Kal ouykekplpéva oto mAaiolo tng SidaockaAiag tng
umoevotntag «loxug oféwv — PACEWV Kol poplakr Sour» ywa v Tio
OAOKANPWUEVN KATAVONGCN TOU EMOYWYLKOU ¢oalvouévou KabBwg Kol TG
enidpaong Tou otnv LoxL ofEwv Kal facewv (evotnta 5.2).

Aoknoeig — NpoBAnpata: ano 40 £wg 48.

KEQDAAAIO 8. AIAMOPIAKEZ AYNAMEIZ - KATAZTAZEIZ THZ YAHZ-NMPOZOETIKEZ IAIOTHTEZ

8.1 | «Alauoplakec Suvauels - MetaBoAEg kataotaoewv Kat L&LOTNTEC uypwv» (5 AQ)

EKTOZ armo Tig UnoevoTnTeG:

MeTaBOAEC KATOOTACEWVY TNG UANG
I810TNTEG LYPWV

I€Ewdeg

Emupavelakn taon

Tdon atpwv

Aépla— Nopoc peplkwy TiLEcewv tou Dalton

Kata tn didaokalia tng evotntag, mpoteivetal va 600¢el Epudoaon:

v oto 6t n SutoAkr pomr evdC CUYKEKPLUEVOU poplou efaptdtal amod Tnv
TIOALKOTNTA TWV SECUWV TOU KAl TN YEWUETPLA TOU popiou

v' oTn ouvoAwkr apouciaon Kal cUIATNON TWV SLOUOPLOKWY SUVAUEWY, HE TN
BonBeLa tou Zxnuarog 1.6

v\ oTn olyKpLon TG LoXUOG TwV SLUUOPLOKWY SUVALEWVY HE TNV LoXU TWV XNHULKWV
(evbopoplakwyv) deopwv pe Baon ta dedopéva tou Mivaka 1.2 (va pnv
aropvnuoveutel o Mivakag arnod toug padntég/.tpLeg)

Acknoeig — MpofApata: ano tnv 16 €wg kaL tnv 23.




8.2

«[MpooPetikég 1610TNTEC StaAvuatwv» (3 AQ)

EKTOZ armo T unoevotnTeC:

Meilwon tn¢ taong atuwyv — Nopog Raoult

AvUwon Tou onpeiou Bpacpou Kal tanelvwon Tou onueiou mRENG
-AvUwon onueiou Bpacuou
-Taneivwon onueiou mAENg

Avtiotpodn wopwon

Katd tn dibackalia tng evotnToC, MPOTEIVETAL:

v va §08oulv napadeiypata wopwong anod thv kadnpepwr {wh Kal YeVIKA TO
duoko koOopo (m.x. ouvtipnon tpodipwv pe aAatt f {axopn, avakoudlon
epeblopévou Aalpou pe MAUOELG alatovepou, Papla yAukoU 1 Bahkacolvol
vepoU, K.4.)

v va TOVIoTEL OTL N WOMWTKA Tileon elval pa mpooBetikr WBOTNTA Twv
SLOAUMATWY KAl WG K TOUTOU elval aveEaptntn anod tn ¢uon tng Stalupévng
ouoiog (Lopiwv A WOVTWV) Kal e€aptatal Lovo amo Tov aplduod Twv SLaAUPEVWY
owpatdiwv os oplopévn moootnta SLHAUTN

v' va toviotel 0tL 0 vopog Van’t Hoff yia thv wopwTikh micon otn popdr N=c RT
LoxVEL HoOVo yla apald poplakd Stalvpota

v va 5dayBel o mapddeypa 1.7

Acknoeig — MpofApata: anod tnv 57 €wc kat tnv 70.

KEQDAAAIO 2. OEPMOXHMEIA

2.1

«MetaBoAn evépyelac katd tic xnulkec uetaBoAec. EvéoOepuec-eéwdepuec
avtidpaoelc. Oepudtnta avtibpaong — eviadmio». (4 AQ)

EKTOZ amo Tig UnoevoTnTeG:
Mpotunn evBaAnia StaAvong, AH
EvBaAmnia deopol, AHpg

o
sol

Katd tn dibackalia tng evotntog npoteivetal va §00el éudacn oToug mMopAyovTES
amnod Toug onoioug e€aptatal n evBaAmia plog avtidpaong, kKabwce Kal otn oxéon
™G evBaAmiog avtipaong He TIG MOCOTNTEG TWV AVILSPWVTWV TTOU TTALPVOUV HEPOG
otnv avtidpaon.

MNapatipnon: OL untoevotnteg «MNPOoTuTn evBaAmia oxnUaTIOUOU AH?», «Mpodtumnn
evBaAria kavong AH?» kat «Mpdturnn evBalrnia e§oudetépwong AHS» eival ENTOZ
UANG.

Acknosig — MpofAfpata: 11, 12[ektog amd to (y)], 13- 22. Fevikd MpofAfpata:
37




2.2

«Oeputbouetpia — Nouot Sepuoxnueiog» (3 AQ)

EKTOZ amo tnv unoevotnta «Oepuidopetpia»

Aoknoe — MpoPAnuara: 29, 30, 31, 32, 33, 34, 35, 36. Mevika NpoBAnpata: 40, 41.

KEQAAAIO 3. XHMIKH KINHTIKH

3.1

«levikd yLa Tn xnULKN KLvnTikn Kat ™ xnuikn avtidpoon - Tayutnta avribpaonc», (5
AQ)

EKTOZ ano to Napadetypa 3.2 kal tnv Edappoyn tou

v" To MEPLEXOUEVO TNE EVOTNTAC ELVAL TIPOATIALTOUMEVO yLa TO KeEPEAato 4 (Xnuwn
looppomia). Mpoteivetar va 600l éudaon otnv e€aywyn TOLOTIKWY
mAnpodoplwy ywa TNV TAXUTNTA KoL TNV Topeila tng aviibpaong amo
SLoypAUHOTO CUYKEVTPWONG - XPOVOU.

v' Mpoteivetat va SdayBei to Mapddetypa 3.1 kat n Epappoyr] Tou.

Aoknoelg — NpoPAnpara: 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32 kat 33.

3.2

«lMapayovteg mou emnpealouvv tnv taxvtnta avtibpaons. KataAvtee» (5 AQ)

Katd tn didackalia tng evotntog mpotelveTal:

v va oxohlaotoVv ta mapoabépata tne ceAidag 77, ta omoia mapouctdlouv
€DAPHUOYEG TWV TTAPAYOVTWYV TIOU eMNpealouv TNV TaxUTnTa avtidpaong, Onwg
Kal va avadepBolv/oxoAlaotolv avtictolya mapadeiypota

v vo 500el éudaon ota Staypdppata/ypodIlkéC MAPAOTACELS TWV IXNHATWV:
3.4, 3.5, 3.6 kat 3.7, kaBwg KOl 0TV TOLOTIKA £pUNVeia TOug

v\ VO UNV amopvnUoveUTel n avtidpoon tng avtokatdluong otn oeAida 79. Ta
{ntolpeva Twv MOAUTIAOKWYV avTISpaoewv ofeldoavaywyng avadépovtal oTo
1° Kedalatlo, To omolo Ba S16ayxBel apyotepa

v' vo ektehecBolv Ta TELpApATOL:

Meipaua enideiéng

Mototikn UEAETN TNG EMISPAOCNG TNC ETLPAVELNG OTEPEOU OTNV TAYUTNTA TNC
XNUkNG avtidpaonc: Avtibpaon otepeov Mg (n Zn) ue vdatiké StaAupa
ubpoxAwpikou 0&€og: Mg+ 2 HClyq) > MgClys) + H N kot mapoatipnon tng
enibpaonc¢ tou tepayiouov tou Mg (emipavela emaprg) otnv TaxUTNTA TNG
EkAuanc puoalidwv vdpoyovou.

A Epyaotnplakn acknon

O uadnTtéc/NTpLec UEAETOUV O€ OUASEG TOUC AP AYOVTEC TTOU EMNPealouV THV
Tayutnta napaywyrc CO, katda t dtaAuon o vepo avaBpalovtoc diokiou, .x.
ue Burapivn C, kpivovtacg amo tn uetaBoAn tng taxutntag EkAvonc euoadibwyv




CO, otav uetaBalletal: (a) n Fepuokpaocia, (8) n moootnta ToU AVTISPWVTOC
Kat (y) n empavela enaprc (AstotpiBnon). Ta cuunepdouata Twv UoGNTIKWY
ouadwv oulntouvral otnv oAouéAsia tne Taéng.

33

«Nouoc tayutntoac — Mnyxaviouoc avtidpaonc» (4 AQ)

v Kotd tn Sibackalia tng evotnrag, va 500ei éudaon oto 6tL n cUyKpLon Twv
£KOETWY TWV CUYKEVTPWOEWY TOU VOUOU TNG TaxUTNTAG UE TOUG OVTLOTOLYOUG
OUVTEAEOTEG TNC XNULKAG e€lowong, 0dnyouv otn Slatunwon vumodeonc yla o
UNXOVIOMO TNG avtidpaong Kal yla TO XOPOAKTNPLOMO OUTAC WG AmAAG N
ToAUTAOKNC.

Napatipnon: T6co 0 PNXOVIoUOG, 000 Kal To €ldo¢ plag aviibpaong (amAn n
TTOAUTTAOKN), TPOKUMTOUV TELPAMUATIKA. e TPwTo otddlo Tpoodlopiletal e
neipoapa o vOpoG TG taxutntag, o omoio¢ Bonba otn Siatunmwon mdavwv
HUNXQVIOWV. 2T CUVEXELOL OKOAOUBEL TEPALTEPW TIELPAUATIOUOC, TIPOKELLEVOU VA
QTOKAELOTOUV oL Alyotepo mbavol pnyaviopol. Mevikwg, sival apdifolo av o
LNXOVLOUOC piag avtidpaong umopet va poadloplotei pe andiutn BeBalotnta, yu
QUTO Kal UrtopoU e amAwg va avadepopaote oe mdavo unyaviouo g aviibpaong
(BAénete eni mopadeiypatt Tnv napdypado PeTd To oxApa 3.12).

Aoknoelg —MpoPAnpata : and 34 £wg kat 51
Fevika mpoBARpaTa : amo 52 £wg Kol 56 (ektog Tou gpwtipatog (8) tng doknong
54).

KEQAAAIO 4. XHMIKH I1ZOPPOMNIA

4.1

«Evvola ynuikng toopporiac — Antodoan avtidpaonc» (5 AQ)

Katad tn didackalia tng evotntog, MPOoTElveTaL vaL:

v' 50B¢el blaitepo BApoc otnv évvola TN XNKLKAS LOOPPOTILAS WE KL SUVAMKAC
KATAOTOONG EVOC OVTLOPpWVTOG CUCTHHATOC, KOBWE KAl o€ UTTOAOYLOLOUC IOV
ouv&€ouv TNV TIUA TNG anmoddoong PLaG avtidpaong HE TI( TTOOOTNTEC TWV
QVTISpPWVTWV KaL TWV TIPOLOVTIWYV TN 0 SeS0UEVES OUVBNKEG

V' toviotel OTL BewpnTik& OAEC OL XNIKEG avTLOPAOELC Elval audiSpope, svw
HOVOSPOUEC 1) TOOOTIKEC Xapoktnpllovtal oL avtidpAoelg yla TG omnoieg Sev
QVLXVEVUETAL £V TOUAQXLOTOV OO TA QVTLOPWVIA OTNV KATAOTAON XNULIKAG
Loopporiag

v' OoXOMOAOTEL N SLOYPAUMATLKY ATIELKOVION TNE EEEALENG ULAC avTidpaonC tpog TN
Béon woppomniag (oxnuota 4.2 kat 4.3)

Napatrpnon: 2to MNapadeypa 4.1, to epwtnua (B) mou adopd pepikn mieon eival
EKTOZ UAnG. Opolwg o epwtnua (B) tng Edapuoyrg mou akohouBel.

Aoknoe — NpoBAnpara:10, 11, 12, 13, 14, 15, 16, 17 [ekTto6 (v)].




4.2 | «lapayovtec nou emtnpealouv tn Yeon xnuiknc tooppomioc — Apxn Le Chatelier» (4

AQ)

v Katd tn SidackaAia tng evotntag, npoteivetat vo SoBel éudoon otnv
epunvela ™G emidpacng twv mMapayoviwyv XNUIKAG Loopporiag otn B£on
Loopporiag, ue Baon tv apyn Le Chatelier

Acoknosig — MpofAfpata: 20, 21, 22, 23, 24, 25 kot 26.

4.3 | «>tadepa xnuikng toopporiag K. - K,» (6 AQ)

EKTOZ amo Tig UTtoevoTtnTeEg:

ZtaBepd xnULKAG Loopportiag — K,

Yx€on mou ouvdéeL TNV Kp pe tnv Ke

MNapatrpnon: Asev Ba 818axBouv Ta mapadeiypata KoL oL 00K CELG TTOU OmalToUV
YVWON TNG £VVOLaG TNG LEPLKAG TieoNn G aepiou Kot Tou NOUOU TWV HEPLKWY TUECEWY
tou Dalton.

Katd tn Si6aokadia tng evotntag, mpoteilveTal:

v va 600si éudoaon otnv eniluon mpoPAnUATWY oTa omoila epmAEKOVTOL TA
peyEDn: amddoon avtibpaong, otabepd ooppomiog (K¢), moodtnteg
QVTLOPWVTWV-TIPOIOVTWY Kal 0 0yKo¢ Tou Soxelou avtibpaong

v' toviotel n onuaocia tou mnAikou Qc ylo Tov €AEyX0 TNG KOTAOTAONCG TOU
OUCTAMATOG OO TIAEUPAG XNLKAG LOOpPOTILOG

v 818axBolv ta mapadsiypata: 4.4, 4.5, 4,6, 4.8, 4.9, 4.10 kot 4.11 kat ot
Edbapuoyeg toug.

Mapatnipnon: H umoevotnta «Kwntikr anodelfn Tou VOUOU XNKLKNG LooppoTiag»
eivat ENTOZ UAnc.

Acoknoeig — NpoBARpata: 27 £we Kat 44, 48, 49, 50. levika MpofAfparta: 51, 56, 57,
58, 59.

KEQAAAIO 5. OZEA — BAZEIZ KAl IONTIKH 1ZOPPONIA

5.1

«O&€a — Baoelc» (3 A0Q)

Katd tn Si6aokadia tng evotntag, mpoteivetal va 600el éudaon:
v otV avtSLaoToAr LETAEY TWV EVVOLWV TOU LOVTLoUOU (TARPOUC 1] LEPLKOU) Kot

™G NAEKTPOAUTIKAG SLdoTaong Kot va yivel epunveia twv dtadopwv Toug e
Bdaon tn pvon koL TNV oYL TWV XNUIKWVY SECUWV TWV NAEKTPOAUTWV (TTOCOTIKA
napadelypata loxvog xnUikwy deopwyv avadépovtal atov Mivaka 1.2, oel. 18,
Tou TeUXOUG A')




v

otnv avtldlaotoAn petafl tng Oswplag tou Arrhenius kot tng Oswplog Twv
Bronsted-Lowry yla ta o&€a Kot TIG BACELG

Acknoslg — NpofAjpata: 17, 19

5.2 | «lovtioudc oééwv — Baoswv» (4 AQ)
Katd tn Si6aokaAia Tng evotnTag, MPoTelveTal va:

v 800el éudoon otoug TapAyoviee anmd toug onoioug efaptdtal o Badudg
LOVTIOPOU &vOC 00Bevolg NAEKTPOAUTN KoL va CUoXeTloBel n oxug Tou
NAEKTPOAUTN UE TN LOPLAK TOU Soun

v mponynBel n &dackalia tNG umMosvOTNTAG «EMAyWylKO (AVOUEVO» TNG
evotntag 7.1 (Kepahato 7) amod tn SibackaAia tng emibpaocng Tou enaywylkol
dawvopévou otnv oL ofEwv Kal Bacewy, Wote va SLeukoAuvOel n katavonon
™m¢ ¢vong tou dawvopévou Kal n epapuoyr TOU ylo TV EPUNVELA TNG
SpaoTIKOTNTAG MOAWY XNUIKWV EVWOEWY, OMWC TLY. TWV OLEWV KoL TwvV
Baocswv

v OLuaBnTEC/ATPLEG VAL NV ATTOUVNLOVEUOOUV TIC OELPEC avEnong tou —I Kau +/
enaywytkoL patvopévou, aAAa otav divovtal, i TPOKUTITOUV OO TELPOLATIKA
6ebopéva, va umopolv va TIG aflomolouv yla thv efaywyr] OUUTMEPUCUATWY
OXETLKA UE TNV LoV of€wV Kal fAcewy

v &8axBouv ta Napadeiypata 5.1 kot 5.2

5.3 | «lovtiouog oééwv — Baoeswv kat vepou — pH» (10 AQ)
Katd tn Si6aokadia tng evotnTag, MPoTelveTal va:

v 800el éudaon oto ot n K, emnpedletat and petaBoléc tng Bepuokpaciag kat
CUVETIWGE EMNPEAGIETAL O XOPOKTNPLOUOG EVOC StoAUpatog we o&vou/Baactkol/
oubEtepou pe Baon tnv T pH mou moapouclalst

v 8boxBouv ta Mapadeiypata 5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 kat 5.11. pe T1g
Edappoyég Toug

v' yivelLto neipapa:

A Melpaua enideiéng
Méetpnon tne¢ g tov pH vbpoyAwpikoU oé€oc mptv katL UETA TNV apaiwon
aUTOU UE EVVEATIAATLO OYKO VEPOU.

5.4 | «Emtibpaaon kotvou 1ovtogy (4 AQ)

v Katd tn Sibaokalia tng evotnrag, mpoteivetal va §00si éudaon otnv epunveia
™N¢ enidpaong kowou LOVTog oto Babuo ovtiopol acBevolg NAEKTPOAUTH, LE
Bdaon tnv apxn Le Chatelier

v" Tpoteivetatl va StdaxBolv ta Napadeiypata 5.11 (oeA. 156), 5.12 kat 5.13

5.5 | «Pudutotika StaAvuata» (5 AQ)
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v Mpoteivetat va St6axBouv ta Napadeiypata 5.15 kat 5.16 pe ti¢ Edapuoyég

v' Tpoteivetal va yivouv Ta MEpapota:

TOUg

A Epyaotnplakn aoknon

a) Mapaokeun puBULOTIKWY SlaAvUATWY
® g avauLén TwV CUOTATIKWY TOUG

o e uepikn eéovdetépwan acdevouc oé€og (CH;COOH) amo oxupn Baon

8) MeAetn pudutotikwy StaAvudtwv

e apaiwon puduLoTikoU SLAAUUATOC KoL oUYKPLON OPXLKAG Kat TEAKNG TLUAG
pH.

® TPO0BKN ULKPG TOGOTNTAC LOXUPOU 0EE0C 1 LoxUpr¢ Baonc kol ocuykpLon
QPXIKNG KOl TEALKNG TG pH.

5.6

«Aeikteg — oykouetpnan» (4 AQ)

Na MHN amopvnuoveuBel o Mivakag 5.3, e TOUG «KUPLOTEPOUG SELKTEG KOl TLG
TIEPLOXEC AAAOYAC XPWLOTOG» QUTWV.
v" Mpoteivetat va yivel o neipapa oykopétpnone e€oudetépwong:

A Epyaotnplakn aoknon

Mpoodiopiouoc tng neptektikotntag tou Eudtou oe oéikdé ofu. [Mpdtumo
StaAvua: 0,1M NaOH. Asiktng: patvoropdaleivn

v" Na 600l éudaon otnv KOTAOKEUN KAMUTUAWY OYKOUETPNONG HE Bdon
TELPAPOTIKA dedopéva.

v Na eppnveutouv KOUTUAEG ofupetpioc/aAkaAlpeTpiag kat o.oBevolc/toxupol
NAEKTPOAUTN WG AyvwoTo SLaAuAL.

v' Mpoteivetat va 618axBei to Mapddeypa 5.17 kat n Epapuoyn tou.

EravaAnyn 5° Kepaldaiouv (9 AQ)

Mpoteivetal va entheyolv AcknoeLg — MpofAARpata arnod to 20 éwg kat to 90, Kabwg
Kot n acknon 49 tng oel. 325 (7° KepaAato).

Fevika MpoPAnpata and to 108 €wg kal to 122 [ektog and 1o 117 (epwtnua y) Kot
t0 120].

KEQDAAAIO 1. OZEIAOANATQIH — HAEKTPOAYZH

1.1

«Aptdudc oeidbwong. Oéeibwan — Avaywyn» (4 AQ)
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v" Mpoteivetal vo 500el éudoon otov umoloylopd tou aplBuol ofeidwong
OTolXElOU e BAON TO CUVTOKTLKO TUTO TN €vwong. Na xpnotpomnotnbolv ta
napadelypota Twv evwoswy Tou MNivaka 1.2

Aoknoeig — NpoPAnpata: amno 13 £wg kat 22

1.2

«Kuplotepa oeldbwtika — avaywyikd. Avtibpaceig ofstdoavaywyrcy (5 AQ)

EKTOZ twv mapaypddwv «4. MoAUTTAOKEG aAVTIOPACELG, LEXPL KAL TNV avTidpaaon TL.).
I, +10 HNO; (rtukvd) — 2 HIO; +10 NO, + 4 H,0» kat «1. M£€Bo6o¢ nuovtdpdoswv»
NG €VOTNTAG «ZUMIMANPWON avtdpdcswv ofeldoavaywyne». Mapatripnon: tnv
evotnta «Nopadeiypata ofeldoavaywyKwy avildpacewv», Ta avTtidpwvTta Kal Ta
TpoidvTa TwV avildpacswy eival dedopéva.

v Katd tn Sidaokalia tne mapaypddou mpoteivetal vo 5oBei éudaon otnv
avayvwplon TG 0EELOWTIKAG KoL AVOYWYLKAG oUoLag o pLa ofeldoavaywyLkn
avtidpaon.

v Na &doxBel n «MEOGOAOAOTIA TIA TH IYMMAHPQIH ANTIAPAZEQN
O=EIAOANATQrHZ NOAYNAOKOY MOPOHZ» (keipevo péoa oto AaioLo).

v Ta«mnopadsiypota ofstboavaywykwy avtidpdoswv» va MHN arootnOiotolv
oA va eival og B€on oL pabnTég Kol oL LOOARTPLEG va TTpoodLopicouv Toug
OUVTEAEOTEC pLag oeldoavaywylkng avtidpaong otav Sivovtal avidpwvta
Kal poiovta.

Acknoe — NMpopAnuata — Fevikd MpopARpata: and 23 £wc kat 29, to 31, to 34
KaBw¢ kot amod 36 £wg kat 44 kal to 56 (va Sivovtal ta avildpwvta Kot Ta polovia

omou arnatteital, cUpdwWva e TNV Mapanavw odnyia).

KEMAAAIO 7. OPTANIKH XHMEIA

7.3

«Katnyopiec opyavikwv avtidpaoewv KoL UEPLKOL UNXAVIOUOL OPYAVIKWY
avtibpacewv» (12 AQ)

EKTOZ amo 11 umoevotnteg «4. H aloyovwon twv aAkaviwv» Kat «5. H apwpatikn
UTIOKOTAOTAON » TN UTIOEVOTNTAC «AVTLOPACELG UTIOKATACTAONG» KL N UTIOEVOTNTA

«Mepikol pnxaviouol opyavikwv avitdpAacewv».

Acoknoeig — MpofAfpata: ano 65 £wg Kal 77, EKTOC Tou 76

7.4

«Opyavikég ouvisoeis —Alakpioeic» (6 AQ)
Mapatipnon: 2tnv umoevotnTa «Opyavikég cuvBEoelc» meplhappavetal otnv UAn
MONO n aloyovodopuikn avtidpaon

Acoknoeig — MpofAfpata- Nevika NpoBAfpata: 86, and 91 £wg kot 113, eKtog amod:
92, 102, 104, 107, 112(¢), 113(8)

*Evbelktikn katavoun AQ.
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AIAAPAZTIKA ZY2THMATA AIAAZKAAIAZ KAl MAGHZHZ

H eykatdotaon twv Atadpactikwyv OBovwv Adng ota oxoAeio mpoodEpel moAuvdplBua
TIAEOVEKTALLOTA OTO OXESLACUO KOL OTNV AVATTUEN TNG SLO0OKAALOG. ZUYKEKPLUEVA:

e Mapéxetal n Suvatotnta opyavwaong, kataypadng Kal anobrnkeuong Ladnudatwy mou
Suvavtat va aflomotnBouv tooo amno touc/Tig ekmatdeutikol§ 400 Kat ard Toug/Tig pabntég/-
TPLEG.

e Mpoaodépetal n eUKoAn MpdoPach oto note, oTa oxedLACTIKA epyaleia Twv oBovwv adng,
og Totkidoug AvolktoUg Ekmatdeutikolc Nopoug / Open Educational Resources (AEM / OER)
TIou neptAappavouv KaTNyopLeg OTWC: Ekmatdeutika Mawxvidia/Avvopukog
Xaptnc/Edapuoyéc Aoyloptkou/AR-VR-MR Avtikeipeva /3D Aviikelpeva K.A&. KaBwg Kat otnv
edpapuoyry mozaBook (mou eival mpoeykateotnuévn oto meptPaiiov windows twv oBovwv
Kol peAovtikd Ba epmhoutiotel pe Ta StadpaoTtikd oxoALkd BLBAla).

e O\a ta mopanmdvw amoteAolv Kalvotopa pabnaotakd neptBallovta, expnota, e mMAoUGCL0
OTITLKOOKOUGTLKO UALKO OLKELOU YopakTApa Kal e€0IKELWONG e TNV KABNUEPLVOTNTA TWV
HaBNTWV/-TpLWV, TIOU OVTATIOKPIVOVTOL OTO TIPOCSOKWHEVA LOONCLOKE OTOTEAECUATA.
Emniong, 6ivouv otov/otnVv ekmalSeUTIKO TNV EUKALPLO VO OPYAVWOEL TO HABNUA Tou/TNg,
Snuoupywvrag €va «uBpLdLko meplPallov epyaciagy, mou Aettoupyel wg SLEAKTLKO
anoBetrplo kot epmAoutiletal oto MAaiolo TG cUyXpovnG Kat acuyxpovng SidaokaAlog.

e OL ekmadeuTIKOL €X0UV TN SuVATOTNTA VO TIPOCAPLOCOUV TO UALKO Stdaokaliag Toug wote
VOl QVTOUTOKPIVETOL 0T YVWOTIKA ETOLLOTNTA KAl OTLG AVAYKEG TWV HoBnTwv/-tplwy, o oxéon
LE TNV NALKLO TOUG KoL TouG SLadopeTIKOUG TUTTOUG HABNoNG (OMTIKOC, dKOUOTLKOG,
KLvaloBnTikog), mpoodEpovtag UALKO oe SladopeTikeC LopdEg, pe aova tn ocuumepiAndn
OAwv KaBwG KoL TNV EEATOULKEUEVN LABnon. MapdAAnAa, n xprion mMowkiAwv SLadpaoTtikwy
5paCTNPLOTATWY EMUTPEMOUV TNV AUEC avatpododiTnon Kat aloAoynaon tou emumedou
KaTtavonong Tou pobnupartoc.

¢ H Aettoupyia «moAAamAng adric» Twv Stadpactikwv oBovwv Sivel otov/otnV eKMaldeuTIKO
TNV eukalpio va oXeSLACEL KOL VOl EVOWUOTWOEL 0T S16aoKaAio opaSIKEG SpAoTNPLOTNTEG,
TIOU ETULTPETOUV TN CUVEPYELA TWV HaONTWV/-TpLwy, KoAALepywvTtag SELOTNTEC OMWCE TNG
ouVEPYAOiaG Kot ETKOWVWVIAG.

e OL0006veg adn¢ unopoLv va cuvbeBouv pe To Google Drive ) to OneDrive, e UTIOAOYLOTEG,
TOUITAET KoL AAAEG CUOKEUEC, SlEUKOAUVOVTOC TN HETOPOPA Kol TNV Ko xpron
mAnpodoplwv.

e Alvetal n SuvatoTNTA 0TOV/0TNV EKMOLEEUTLKO VA LOLPALETAL UE TOUC/TIG LaBNTEG/-TPLEC
EKTTALSEUTIKO UALKO KOIL VOL TO EMOVAXPNOLUOTIOLEL, pelwvovTag Tov popTo pyaciag.

e Alvetal n duvatotnta TnNg oavteotpappévne SidaokaAiog kal n  Asitoupyia TG
QVECTPAUUEVNC TAENG.

e Alvetal n Suvatotnta évragng tng texvntng vonuoouvng (TN) otn pabnolakn Stadikaoia.

* Télog, Ta SLadpacTika cuoThpaTa HABnong SteukoAUVoUV Kal emitayUvouv tn SlevépyeLa
TOU padnuatog kabwg dev anattolv cUCKOTLoN T¢ aibouaoag yia va tpoBAnBel UALKO, €xouv
EVOWHOTWUEVA NXELO KaL LImopoUV va XpnotpomnotnBoulv dlatoOntikd pe tnv adr. To cuvolo
Tou UALKoU tTwv O8nywwv Aldaockaliog eivat KataAAnAo yLa xprion 8o HECoU TwV
SL06paOTIKWY CUCTNUATWY LABnonG. EMutpocBEétwe, Ta cuotuata autd Slabétouy tnv
€MA0OYN TNG AELToUpYLag TOUG WE ACTIPOTIIVOKEG UE TIOAAEG EMUMTAEOV SUVATOTNTEG MEPAV TNG
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amAng ypadng kelpévou (m.x. Aettoupyia screenshot tng 066vng kat duvatdtnta ypadng
ONUELWOEWVY TIAVW OTO screenshot, avtlypadn-emikOAANon LEPOUC TWV ONUELWOEWV K.AL.).

e To oUvoAo TWV SuvVATOTATWYV TOU UAWKOU KABe povtélou SLadpaoTikol CUOTHLATOC
HABnong punopet va avalntnBel otig €€ SieuBuvoelLc:

> JUYVEC EpWTNOELC ALOSPAOTIKWY ZUCTNUATWY.

> Xprotua apysia ALoSpaoTIKWY ZUCTNUATWV.

Mot StbaokaAio twv Quokwv Emlotnuwv (Blodoyia, Duoiki, Xnueia), ol 51adpacTikég
000veg adnc:

- Emutpémouy tnv napatripnon davopévwy ou Sev elval eDLIKTO va YiVouv GE [La OXOALKN
aibovoa/spyactiptlo. MapdAnia, mAatolwvouy tn padnotakr Stadikacio pe SLadpaoTIKEG
O.OKNOELC, ELKOVEC, BIVTED, NYNTKE, TPLOSLACTATA OVIEAX TTOU €YEipoUV TO evlladEpov TwV
pHaBnTwv/-TpLwv, Kal SLeukoAUVOUV TNV Katavonon Kat adopoiwon tg VANC.

- Emutpémnouy TNV TPLodLAoTaTn AELTOUPYLKA QIELKOVLON davopEVwWY TG pUONC KAl TWV EV
SUVAEL EMUTTWOEWV TOUC KOBWE Kol TWV avOpwIoyeVWY MOPEUBACEWY Kal TV
TPLOSLACTATN AELTOUPYLKN QTIELKOVLON TWV TEXVOAOYIKWY EHAPUOYWY TWV ETLOTNUWY OLUTWV.
- Emutpénovuy, péow tnG Asttoupyiag moAamAwy napabupwv, TNV TAUTOXPOoVN POoBoANn
ULKPOOKOTILKWV KOlL LOKPOGKOTILKWY GALVOUEVWV £V TIOPOAAAAW HE POLVOUEVA TNG
KaBnuepwotTnTag.

- O\ Ta mopanavw mPoodEPoVTal yla TNV aVATTTUEn SpacTNPLOTATWY ETIKOWVWVLAG,
ouvepyaoiag, aAnAemnidpaong, afloAdynong kot avatpodhodOTnong mou amoteAoUV KOUBLKA
HEPN TNG Habnolakng dtadikaaoiag.

- AlaBétouv peydAn ouloyrl amo TOAUUECIKO UALKO TIou 0dopd OTO CUYKEKPLUEVA
poonuoata.
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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%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

