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MpoAoyog
AyannTn ®oirnTpia, Ayannté doitnT),

KaAwaoopiosc oto Tunua Emotiung Twv YAIkwv, Turnupa ApioTeiac Tou Maveniotnpiou Matpav, «PETAgy
TV Kopu@ainv Tunudtwv Tou MavemoTtnuiou», oUPQWVA HPE TA Cupnepdopata TnG EEwTepikng
AZloAoynong, nou dievepyndnke Tov ZenTéuBpio 2013 ano tTnv Apxn Alao@ahiong kai MioTonoinong
MoioTnTag otnv AvwtaTn Eknaideuon (AAIN) (www.hgaa.gr).

H Emomiun Twv YAIK®OV €ival dIENIOTNPOVIKN MEPIOXN OTNV onoid ouvavtwvTtdl OAol Ol TOMEIG Twv
Baoikwv BeTIkwV enoTNUWY. AuToi €ival kaTta kUpIo Adyo TN Xnueiag kal Tng Puaikng, eIBIKOTEPEC Kal
OlapkwC OIEUPUVOUEVEC MEPIOXEC TNG Blohoyiag kar Tng MewAoyiag evw Ta MaBnuatika anoteholv To

£pYaA€io NOOOTIKAG EKPPACNG TWV PUOIKWV Kal XNHUIK®OV VOUWYV Nou dIENOUV TNV SUMNEPIPOPA TG UANG.

Kuploc oToxoc Tou TUAMATOC OGOV a@opa TNV €Knaideuon €ival n opyavwon kKal €KTEAECN Tou
MponTuyiakoU kal MeTanTuxiakoU €knaideuTIKoU NpoypdupaTog Ye npodiaypaPEéC UWnARG nolioTNTAG
£T01 WOTE VA NPOCPEPEI GTOUG anOPOITOUC ONUAVTIKEG Kal auEavONEVEC dUVATOTNTEG anacXoAnong ot
ENIXEIPNoeIC, Blounxavia, dnudaIouc opyaviopouc, oTIG dIAPopeg Baduideg TnG eknaideuong kal aTa

£pgUVNTIKG 10pUKATA.

'Ocov agopa Tnv ‘Epeuva 131aitepn €U@acn diveTal GTOUG EPEUVNTIKOUC TOWEIG:

a) TWV HOPIAKWV UNIKQV,
B) TV BIO-UNK®V
Y) TWV HIKPOPACIKWV Kal vavopaoikwV UAIK®V,

H ouvdeon Tng ‘Epeuvag pe To MponTuxiakd kai Metantuxiakd Mpoypapua Znoudwv eivalr moAU
ONMAVTIKN yIa 6AoUC €PAc oTo TURAKA Kal NAPEXEI GTOUC POITNTEC Wac, kaTta Ta OIEBvr) nNpoTund, OAEG
TIC ANApaiTNTEG EMOTNHOVIKEG YVWOEIC NMou odnyouv OToV OXEJIAOWO Kal TNV avanTugn UAIKOV HE

£MIBUPNTEC 1I010TNTEG TOOO 0 BewpPNTIKO OO0 Kal O NEIPAPATIKO eninedo.

AEiCel enionc va ava@epw 0TI Pe Baon 1o MNpoedpikd AidTayua (MPOEAPIKO AIATAIMA YN’ APIOM. 45,
®EK 58/28-4-2009) o1 nTuxioUxol Tou TPAPATog ENoTANG Twv YAIK®V TNG ZX0ARG OETIKOV EmoTnuwv

Tou MNavemoTnuiou Matpwv pnopoUv va anacxoAouvTal €iTe w¢ eAelBepol eNAYYEAUATIEG EITE WG

MIoBWTOI O€ dIAPOPOUG TOUEIC TN EPEUVAG KAl TNG EKNAIDEUGNG.
MOAAEC €UXEC yIa KaAn emiTuxia oTIG onoudég aac!!

Nnarpa, NoéuBpiog 2016
>wTnpIiog MnaokoUTag

AvanAnpwTng Kadnyntng
Mpdedpog Tou TuRKAToC ENoTAUNG Twv YAIKGOV


http://www.hqaa.gr/
http://www.matersci.upatras.gr/images/joomlart/university/about-department/FEK%2058_8_APR%20_2009.pdf
http://www.matersci.upatras.gr/images/joomlart/university/about-department/FEK%2058_8_APR%20_2009.pdf
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1. MNANEMIZTHMIO NATPQN
N oS G PV at g A s R T Pk 2k S o T A s A S
1.1 IAPYZH — AIOIKHZH

To MavenaoTrpio MaTpwv 19pUBnke Tov NoéuPpio Tou 1964 kai AsiToupyei anod To 1966. To MavenioTruio
Tng MNaTpag Arav 1o TpiTo nou dnuioupyndnke otnv EAAGda kal orepa eival To TpiTo HeyaAUTEPO TNG
xwpac. Ta eykaivia TG Asitoupyiag Tou Maveniotnuiou €yivav oTic 30 NoguBpiou 1966, 0pTr) Tou Ayiou
Avdpgou, MpooTatn TnG noAewc Twv Matpwv. O Ayiogc AvOpEag OTOV OHMVUMO XIAoTO GTAupd Tou,
anoTeAel To £UBAnua Tou Idpupatoc. To MavemoTruio MaTpwv €ival To TpiTo AvwTtaTto EknaideuTikd
Idpupa TNG Xwpag and anowews akadnuaikwv TUnpdatwv, apiBpol @oirnTov, SIBAKTIKoU kal Aoinou
NpPooWIKOU Kal €va oUyXpovo JUVAMIKA avanTUOOOMEVO KEVTPO eknaideuong kal €peuvag. Katd Tnv
npoo@atn agloAoynaor Tou and Tnv ‘Evwon Mputdvewv Twv Eupwndikwv MavenioTnuiov Xapakrnpileral
wg MaveniaTnpio diebvwv Npodiaypapv.

Ol KTIDIOKEG EYKATAOTACEIG, OTIC OMoieg OTeydlovTal oI akadnuaikeég, OIOIKNTIKEG Kal MOAITIOTIKEG
dpaoTnpIdTNTEG Tou MavenioTnuiou, £xouv aveyepBei oTo Xwpo TNG MavenioTnUIOUNoANG GUVOAIKNG
¢kTaong 2.650 oTpeppdtwyv. H MavemoTtnuiolnoAn ival eyKaTeoTNHEVN OKT® XINIOMETPA avaToAKd TG
noAsw¢ Twv MNaTpwv, KovTa oTn véa EBvikr 0d6 Natpwv - ABnvav. H MavenioTnuioUnoAn EUpIOKOHEVN
0TOUC NPONodeC Tou Opouc Mavaxaiko £xel ia Baupdaoia B€a npog Tov Kopiveiako kai MaTpaikd KOAMO Kal
npog Ta 6pn TNG Tepedg EANadac.

To MavemoTAuio nepIAaPPavel NEvTe IXoAEG: OeTikwv EmioTnuov, MoAuTexvikn, EmoTtnuov Yyeiag,
AvBpwnioTikwv kal Koivavikav Eniotnumv, Opydvwonc kai Aloiknong Enixeipnocwv.

H akadnudikn dioiknTIkn didpBpwan Tou MavenioTnuiou cUPPWva PE TN veéa vopoBeaia nepidayBavel Ta
€gng:

e TN ZUyKANTO

e T0 ZUpBoUAIO Aloiknong

e TIG ZXOAEG

e Ta Tunuara

e ToOuC Topeig
ZxoAn

H ZxoAf} kaAUnTel €éva oUVOAO CUYYEVWV EMIOTNH®Y, £TOI WOTE va €EacpaAileTal n avaykaia yia Tnv
emoTnuovikr eEENIEN aAAnAenidpaacr Toug kal 0 avaykaiog CUVTOVIOHOG yia TNV Epeuva kai Tn didackaAia.
Ta dpyava TnG ZxXoAnG eivar:

N 2uvedeuan 1ne ZxoAric, nou anapTileTal and 6Aa Ta PEAN Twv SUVEAEUOEWY TV TUNHATWOV TNG ZXOANG,
Kai

n Koounreig, nou anapTideTal anod Tov Koopntopa, Toug Mpogdpouc Twv TUNHAT®WY Nou undyovTal o€
auTn Kal évav eKnpoowno TwWV QPoITNTWV KABe TUAUATOG .

Tpnpa

KaBe Tunpa kaAUNTEl TO yVWOTIKO AVTIKEIPEVO HIAG ENICTAKNG Kal Xopnyei evidio nTuxio. To Tunpa &xel
TNV €UBUVN TNG EKNAISEUTIKNG Kal EPEUVNTIKNG SpacTnpIOTNTAG OTO YVWOTIKO AVTIKEINEVO TNG ENICTAKNG
nou kaAunTel. ‘Opyava Tou TURKATog ivai:

H Zuvéleuon Tou TPNAUATOC, OTNV onoia CUHKETEXE! 0 Mpdedpog Tou TUAKATOG, 0 onoiog eival KaBnynTnig
1 AvanAnpwTng Kadnyntng kai ekAéyeTar yia dietn) OnTeia, To AidakTiko EpeuvnTiko Mpoownikd (A.E.M.),
Kal €vag eknNPOCWNOG TWV MPONTUXIAK®OV POITNTAV, KAl £vag ekNPOowNog Twv EIdikwv MeTanTuxiakwmv
Ynotpopwv (E. M. Y.) 1} Twv peTanTuxiakwv GoitnTwv (oTnv Fevikn Zuvéleuon Edikng ZUvBeonC), kadwg
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Kal €KNPOOWOI TOU €£IDIKOU €MIOTNHOVIKOU/JI0aKTIKOU npoowmnikoU EAIM kar ETEM. ZTn Zuvéleuon
TUAMATOG METEXOUV OAa Ta WéEAN Tou AidakTikoU EpsuvnTikoU MpoownikoU e(poagov o apiBudg Toug sivai
MIKpOTEPOC 1 idog Tou 30. Av Ta pEAn Tou A.E.M. unepBaivouv Ta 40,0Tn Zuvéleuon peTéxouv 30
EKMPOCWIIOI Ol OMOIoI KATAVEPOVTAI 0TOUC TOHEIC avaloya PE TO GUVOAIKO apiBpo Twv peAwv Tou A.E.M.
KGBe Topéa. O Mpappatéac Tou TUAMATOC NpoioTaTal Tou npoownikoU TNG YpauddTeiac Tou kai €ivai
apuodiog kai unelBuvog €vavTi TOU MPOICTAPEVOU MPOESPOU TOou yia Tnv €UpuBUn AeToupyia Tng
ypapparteiag Tou. Evnuepwvel yia Tnv 1oxUouca vopoBesia TIC OUVEDPIAOEIC TWV CUANOYIKWV Opyavwy,
KaBwg kal yia kGO VOUIKO Kal YEVIKO BI0IKNTIKO BEpa nou avakunTel. H SuvéAeuon Tou TunuarTog eival To
Kupiapxo Opyavo, nou xapalel Tn IDAKTIKN KAl EPEUVNTIKN dpaoTnpIOTNTA TOU.

To AloiknTikd JUPBOUANIO (A. Z. THAKATOG), TO OMNoio AEITOUPYEi O€ NEPINTWON Nou To TUAUa nepIAauBAvel
3 ToulayioTov Topeic (0 avTiBeTn nNePINTWon TIC appodIOTNTEG Tou A. Z. aokei n Zuvéleuon) kai
anapTileTal ano Tov Mpodedpo kal Tov AvanAnpwTh Mpoedpo Tou TPAPATOC, TOUG AIEUBUVTEG TWV TOPEWY,
dUo nponTuxiakoUG Kal €vav €KNPOCWNO TWV HETANTUXIOK®WYV (oItnTwv kal E.M.Y. ‘Otav oulnTouvTal
B£aTa UNNPECIAKNG KaTAoTAoNG Tou KAAdoU Toug duvaTtov va CUUMETEXEI avahoya WE To aulnToUHEVO
B£ua, Kal EKNPOCWOI TOU ENIOTNHOVIKOU/d1dakTikoU npoowrnikoU EAIN kai ETEM.




Topuon-Aioiknon

1.2 ZXOAEZ KAI TMHMATA

To MavenmaoTrpio MaTpwv nepiAapBavel névre (5) ZXOAEC:

(a) ZxoAn OeTik®v EmoTnHoV. Idpubnke w¢ Duoikopadnuatikn ZXoAr] oTic 19.10.1966 kai
METOVOUAOTNKE O ZX0AN OcTikwv EmoTnuav To 1983. MepidayBavel Ta TunRuaTa:

Biohoyiac (1966), MabnuaTikwv (1966), duoikng (1966), Xnueiag (1966), MewAoyiag (1977), Tunua
EnoTnung Twv YAIKwv (1999).

B) MoAuTtexvikn ZXoAn. I5pUBnke oTIG 25.9.1967. MepidapBavel Ta Tunuara:

HAekTpoAOywv Mnxavikwv (1967), To onoio JeTovopdaodnke To 1995 g€ Turfpa HAeKTpoAOYwv Mnxavikwv
kal Texvohoyiag YnoloyioTwv, Mnxavohoywv Mnxavikwv (1972) To onoio peTovopdodnke To 1996 o€
TuAUa Mnxavohoywv kai Agpovaunnywv Mnxavikav, MoNTikwv Mnxavikov (1972), Xnuikov Mnxavikov
(1977), Mnxavikwv HAekTpovikwv YnohoyioTwv kai MAnpogopikig (1980), Apxitektovikig (1999),
Aiaxeipiong NepiBaihovtog kal duaikwv Mopwv (1988) pe dpa To Aypivio.

Y) ZxoAn EnmioTnpav Yyeiag. Idpubnke wg IaTpikn ZX0Ar oTig 22.7.1977 Kal JETOVOHACTNKE OE ZXOAN
Enmiotnuov Yyeiag To 1983. MepihauBaver Ta Tunuara:

IaTpikng (1983), apxika wg IaTpikn ZxoAn (1977), ®apuakeuTikng (1983), apxika oTn GucIkouadnuaTikn
>xoAn (1977).

0) ZxoAn AvOpwnioTIK®OV Kal Koivwvik®v EnioTnp®v. IdpUbnke oTic 16.6.1989 kal nepidauBavel Ta
TunuaTa: Naidaywyikd TuRda AnuoTikng Eknaideuong (1983), Tunua EmoTtnumv Tng Eknaideuong & Tng
Aywync otnv MpooxoAikny HAIkia (1983), Tunua Osatpik®v Znoudwv (1989), Tunua ®iloloyiag (1997),
Tunua ®ihocogiag (1999).

€) ZxoAn Opyavmong kai Aloiknong Enmixeipnoswv. Idpubnke oTigc 5.6.2013 kal nepiAappavel Ta
Tunuata Oikovopikwv EmoTtnuav (1985), Aloiknong Enixeiprioewv (1999), Aiaxeipiong MoAImiopikoU
MepiBalovToc kal NEwv Texvohoyiwv (2004) pe €dpa To Aypivio kai Aloiknang Enixeiprioswv AypoTIK®V
MpoiovTtwv kai Tpogipwv (2006) pe £€dpa To Aypivio.
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1.3 AKAAHMAIKH AIOIKHZH TOY MANEMIZTHMIOY MATPQN

MPYTANEIA
MpUTavig

Bevetoava KupialonouAou, Kabnyntpia Tunuatog IaTpikng

AvanAnpwTég MpuUTAveng

NikdAaog Kapapavoc, Avaninpwrric lMputdvews Akadnuaikwv kai Aiebvwv OgudTwv

Xpnotog 1. MnoUpac, AvanAnpwtric Mputavews Oikovouikwv, [lpoypauuariouou kai EKTeEAsonc Epywv
AnpoaoBevng MoAlloc, AvanAnpwrric Mputavews Epeuvac kai AvanTuéng

XproTog MavayiwTtakonouAog, Avaninpwrric Mputdvews Teyvoloyiwv lNAnpopopiag kai Erkovaviov

Mewpylog Ayyehdnoulog, AvanAnpwrric Mputavews Yrnodouwy kar Asipopiac

KOZMHTEIEZ ZXOAQN

Koouritopag 1ng SxoArc Ostikwv Emornuwv: KwvotavTivog KouTtoikonouhog, KaBnynmig TuruaTog
Biohoyiag

Koouritopac ¢ lNoAuteyvikric SyoAric: Oducogag Kougonauhou, KaBnyntng Tunuatog HAeKTpoAOywv
Mnxavikav & Texvoloyiag YnohoyioTov

Koouritopac mne SxoAnc Enotnuav Yyeiag: Anuntpiog Kapdapdakng, Kaényntng TunuaTtog IaTpikng

Koouritopac ng SxoAric AvBpwnioTikawv kar Kovawvikawv Eriornuawv. BaaiAng Koung, KaénynTtig TuRpaTog
EnioTnu®v Tng Eknaidsuong kal Tng Aywyng otnv MpooxoAikr HAikia

Koountopac 1ng SxoArnic Opydvwone kai Aioiknone Eniyeprioewv: Anuntpioc koupag, Kadnyntnc
TunuaTog OIkovouIK®Y EnioTnuav
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2. TMHMA ENIZTHMHZ TQN YAIKQN
B \

2.1 IAPYZH-2TOXOI-KATEYOYNZEIZ

To THAMa EMOTAENG TOV YAIK®V 10pUBNKe To 1999 pe To Mpoedpikd AidTaypa un' api®. 206 nou
dnuoaieliBnke oTnv Epnuepida TN KuBépvnong Ap. ®UAou 179, oTic9 SenTepBpiou 1999. H eknaideuTIKn
AeiToupyia Tou TPAEUAToG &ekivnoe anod To akadnuaiko £rog 2000-2001 onoTe kal €i0rXOnoav ol NpwTol
120 @orTnTEC Tou TUAKATOC,

H Enmotriun Tov YAKQV €ival dIENICTNUOVIKN MEPIOXT OTNV OMnoia ouvavT®mvTal eupUTATol TOMEIC TWV
Baoikwv BeTIkQV enIOTNP®Y. AuToi gival KaTd kUpio Aoyo TnG Xnueiag kal Tng Puoiknc, IBIKOTEPEC Kal
dlapkwG SIEUPUVOREVEG NEPIOXEG TNG Bioloyiag kai Tng MewAoyiag evw Ta Mabnuatikd anoteAdolv To
£PYAAEIO NOCOTIKNG EKPPACNG TWV PUOIKWV KAl XNHIKWV VOU®Y Mou JIENOUV TNV GUKMNEPIPOPA TG UANC.

O 6pog EmoTAun Twv YAV nepIAaPBAvel TNV ENICTNHOVIKN WEAETN, NEIPARPATIKA Kal BwpnTIKr, TNG
JOMNG Kal TWV IBI0TATWY TNG GUMNUKVWHEVNG UANG OTIC SIAMOPEG HOPQPEC TNG, TOV GXEDIAOHO Kal TV
XNUIK OUVOEDN HOPPWV HE BEATIWHEVEC IDIOTNTEG OE OXECN HUE OUYKEKPIUEVEG XPROEIC KAl EPAPHOYEC
KaBwg kai TNV avalnTnon Kai oUVOEon VEWV HopeV HOPIAKNG opydvwaong TnG UANG. Mepikég anod Tig
ONMAavTIKEG NpooPpaTeg €EeNiEelc aTnv EMOTANN Twv YAK®V apopolv Tov OXedIaoHO HIAG OUVEXWG
gUNAoUTIZOMEVNG NOIKINIAG UNIKWV E XpNOIKOTNTA OE JIAPOPEC IATPIKEG EQAPHOYEG.

>Tov d1Bvr}, aAd Kal aTov EAANVIKO XWPOo, N €PEUva GTNV ENICTAKN TwV UNIKWV BPIOKETAl GUYKPITIKA OF
noAU uwnAa enineda, TOOO Ano anown XpPNKAaTodoTnNoNG 600 Kal anacgyoAnong avepwnivou duvayikouU.
EminAéov, Ta TeleuTaia xpovia epgaviteTar otnv EAGda £vag ouveXmG avanTuooOpevog KAAdOG
EMIXEIPNOEWV KAl OPYAVvIOH®MY TWV OMNoiwv ol dpaaTnpIoTNTEC oxeTi(ovTal M Napadooiaka f nponyuéva
UAIKG Kal anaoxoAoUv eMOTAHOVIKO NPoownikd Ot EEIOIKEUPEVEG EPYATIEC Kal EMOTNHOVIKN £pguva.

ZT0X0I TOU THRHATOG

To Tunua €xel w¢ anoaToAn TNV KAANIEPYEIa Kal Npoaywyn TN ENICTARNG TWV UNIKWV Kal TNV KaTapTion
EMOTNUOVOV IKAVWV va WeAeTOUV, €peuvolvV Kal anacXoAouvTdl OTOUG TOMEIC TWV TEXVOAOYIKWV Kal
BloiaTPIKWV £PAPPOY®Y, ToU OXeSIaopoU, NApaywync Kal (QuUOIKOXNHUIKOU AEYXOU TwV UAIKWV, TNG
€KNaideuonG OTIG BETIKEC EMICTAKEC Kal TNV €PEUVA OTNV EMICTAKN KAl TV TEXVOAOYIa TWV NPONYMEVWOV
UNIKQV.

O oxedlaopdg TNG NPONTUXIAKAG eKkNaideuong oTo TUAKA anookonei oTnv eupuTePn duvaTn KaAuyn Tou
YVWOTIKOU QVTIKEIMEVOU, TOOO OE OXEON HE TIC NApadoCIAKES NEPIOXECG TNG ENICTAKNG TWV UAIKWV 000 Kal
ME TIG NAEOV GUYXPOVEG. ZTOV EPEUVNTIKO OXeOIAoHO, 101AITEPN EUPAcn dIVETAI OTOUG EPEUVNTIKOUG TOHEIG
a) TV HOPIaK®V UAIK®V, B) TWV BIO-UAIKGOV Kal Y) TOV HIKPOPACIK®OV Kal VAVOPUCIK®V
UAIK®V, OMoU UMNAPYOUV Ol GVTIKEIMEVIKOI OpOI KAl TA GUYKPITIKA MAEOVEKTAMATA Mou kabioTouv duvaTn
TNV NPWTONOPIAKN NAPOUCia Tou TUARATOG OTOV EAANVIKO XWPO Kal Tnv 1oxupr BEan Tou dIEBVWG,.

KUplog oToxoc Tou TUAWATOC €ival n opyavwon Kal €KTENECN TOU eknaideuTikoU NPoypduHaTos HE
npodiaypageg uwnAng noidTNTag kai HEYIOTOMNOoINONG TWV MPOONTIKMY NAPAYWYIKNG €NAYYEAUATIKAG
anaoxoAnong Twv ano@oiTwv Tou. H épeuva kai n paydaia napaywyr| NPONYHEVWV UAIK®OV, HE EQAPHOYEC
OTIC TEXVOAOYIEG TNG MANPOPOPIKAC, TWV EMIKOIVWVI®MV, TNG PBIoTEXVOAOYiag, Tng 1aTpIKnG Kal nAndouc
Blopnxavi®v napaywyng NpPoiovTwv KaBnuepIviG Xprnong, NPOC(EPOUV ONUAVTIKEG Kal auEavopeveg
duvaTdTNTEG anNacXoAnonG Twv ano@oiTwv OF EMIXEIPNOEIC, Blopnxavia, dnpOCIoug opyaviopous, oTIg
d1apopeg Babpideg TG eknaideuang kal 0Ta EpEUVNTIKA 1DpUKATA.
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2.2 ENAITEAMATIKA AIKAIQMATA

Ta enayyeA\JaTIKA JIKaIOUATA £X0UV avayvwplioBei pe Baon To un’ apiby.45/2009 Mpoedpikd AiGTayua
(®EK un’ apiBy.58/6.4.2009). ZUppwva Ke To NPoedpikd dIATAyua ol NTuxIouxol Tou TUNKAToG ENoTrAKNG
Twv YAIK®V Tou MavenioTnuiou MNatpwv, Ynopolv va anacxohouvTtai €ite w¢ eAeUBEPOI eNayyEAUATIEG,
€iTe WC HIOBWTOI 0€ NOIKIAOUG TOHEIC EMOTNHOVIKAG 0pacTnpIOTNTAG, EVOEIKTIKA:

1. Mg Tnv €peuva kail avanTugn, napaywyrj, TUNOMoinon, NoIoTIKO £AyX0, MIGTONOINGN KAl EYNOpia UAIK®Y,
ONWG a) KEPAMIKA, MOAUMEPN, Ualol, HETAANG, UypoKpUOTAANIKG UNIKA, OUVBETA UNIKA, UNIKG KATAOKEUWY,
€UQUN UNIKA B) NUIay®yIha UAIKG, Unepaymyiha UAIKG, JayvnTika UAIKG, vavoUNikd Kal vavodounueva
UNIKG ONTIKG ONTONAEKTPOVIKA (PWTOVIKA MOAUHEPIKA Kal YEVIKOTEPA HOPIAKA UAIKG Nou XpnaoiydonolouvTal
OTNV NAEKTPOVIKN, ONTONAEKTPOVIKN Kal OTIG TNAEMIKOIVoVieG y) BIoUANIKA, BlooupBatd UAIKA, UAIKG
BloAoyIKwV EQapUoywv Kal GAWV UNIKQV HE EQAPHOYEG OTN (PAPUAKEUTIKR, odovTIaTpIKn Kal 1aTpikn. Ol
napanavw dpacTnpiOTNTEG voouvTal TOOO OE €pyacTnPIaKn OCO Kal O PBIOMNXAVIKA KAiJaka Kai
nepiAapBavouv Tn alvOean, Lopponoinaon, enegepyaacia, XapakTnpIoKO, HOVTEAONOINGN Kal MPOCOH0Iwan
UNIK@V,

2. e dnNpooIoug kal IBIWTIKOUG opyaviopoUc Napaywyng EVEPYEIAE Kal TNAEMIKOIVAVIWY, Kal Onou n €peuva
Kal avanTtuén véwv nponyuévwv UAIK@V €ival anapaitnTeg yia Tnv npoodo ot kaBe dpacTnpiotnTa
napaywyng d1avounc EVEPYEIAG Kal TNAENIKOIVWVIMYV.

3. QG EMICTAPOVEC OE OpyavioPoUG Kal UNNPECIEC TOU dNUOCIOU TOWE Kal TNG auTodioiknong f ISIWTIKG
£PYAcTAPIa NMOU £XOUV TNV £UBUV TOU ENICHHOU EAEYXOU Kal aXeIAoHoU UNKGOV

4. QG eNIOTHHOVEG 0 opyaviodoUc, €pyacTrpid kal unnpeoieg dnuoaoiou TodEa Kal TNG auTodIoiknong i
IDIOTIKA EPYACTNPIA NMOU avaAduBavouv TNV €knOvNon HEAETWV yiad TNV £YKATAOTAGN, NIOTOMNoINoN Kal
£MIBe®PNON CUCTNHATWY dIAoPAAICNC NOIOTNTAC UNIKQV Kal Tn dianioTeEuon €pyacTnpiwv HEAETNG UNIKQV.

5. Q¢ eknaideuTikoi oTn AcutepoBabuia Eknaideuon oe dnuooia kal I0IwTIKG yupvaoia, AUkela,
ppovTioTnpla, dnuooia kai 1dwTikG IvoTitouta EnayyeAuaTikig Katdpmiong (I. E. K) kal kévrpa
enayyeAuaTikng kartdptiong (K. E. K), Kévrpa EAeuBépwv Znoudwv (KEZ) kar AoinoUg @opeic
deuTePOBABUIAC Kal META-OeuTEPORABUIAC eknaideuonc oTn OIBAoKAAia paBNuATwV E€MIOTAUNG Kal
Texvohoyiag UNIK®V, MG Kal AoINwV OXETIKWV PE TA UNIKA HaBnUAT®V BETIKOV enoTNUoV. MNa TNV wg
avw katnyopia AcutepoBdabpiag Eknaideuong dev €xel opioTIKONOINGEI N €I01ynon Tou appodiou popéa
npog To Ynoupyeio Naideiag kai dev £xel yivel EVTAEN TWV ano@oiTwV O CUYKEKPIPEVO KWOIKO €I0IKOTNTAG.

6. Qg epeuvnTéC o€ BépaTa Emotripng Twv YAikwv o€ Maveniotnpia, TexvoAoyika EknaideuTika Idpupara
(TEI), €peuvnTIKA KEVTPA, EPEUVNTIKA IVOTITOUTA, IDpUHATA EPEUVMV KAl THARATA EPEUVAC EMIXEIPTOEWV
Kai

7. QC NpaypaToyvVWHOVEG OUVTACOOVTAG TEXVIKEG EKOECEIC KAl YVWHODOTNOEIC 0 BEPaTa EnoTrung Twv
YAIK®V.
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2.3 AIOIKHZH
MNpoedpog Tou THAHATOG: >wTnplo¢ MnaokouTag, AvanAnpwtng KaénynTnig
AvanAnpwTn MNpoédpou: EppavounA MaonaAdakng, AvanAnpwtng Kaénynng

H Zuvéleuon Tou TUAUATOG €ival ToO avwTaTo CUAOYIKO Opyavo dloiknong Tou TURPATOG kal anoTeAeiTal
ano: 'Oha Ta (18) MéAn Tou AidakTikoU kai EpeuvnTikoU npoownikoU (AEM) Tou Tunuatoc, and évav
EKMPOOWMNO TWV NPOMTUXIAK®V (QOITNTWV, £vaV EKNPOCWNO TWV HETANTUXIAK®V (QOITNTWV Kal &vav
€KNPOOoWNo Tou EpyaoTnpiakol Texvikou MpoownikoU (ETEM).

2.4 TPAMMATEIA TOY TMHMATOZ

[papuaréac: Mapia Zkanépda (AvanAnpwTpia MpoioTapévn MpaypaTeiac)
Mpoownikd ypapuateiag:  Fewpyia Apdiva
lewpyia Zkavapn
Aila =évou
Mavayinta Mnopnoia
>Talpog Zwyag
O1 POITNTEC Kal KABe evdlapepOPEeVOC unopoUlv va ansuBuvovTal oTn MpappaTeia yia Ta akdAouBa Bépara:

Mapoxr] NANPOPOPILY Yia eyypa®EéC oTo Tunua (oupnepIAaPBavopévwv Kal TV AOINKV  EIDIKWV
KaTnNyopiwv), EYypagEG kal KaTaTagn NTuyioUXwV Kal YEVIKA yia kGBs B€Ua nou agopda aTn POITNTIKH TOUG
KaTaoTaon.

YNoBoAr aITfoswv yia £yypapES, avavewoelG yypaPwyV, ENAVEYYPAPEC, SNAWOEIG HaBnuaTwy, £kdoaon
NICTONOINTIK®Y ONoud®V, NAapoxr UNoTPOPI®V Kal daveiwv, K. Ar.

QPEZ ®OITHTQN: H Mpaypateia déxeTal Toug evdlapepdpevouc AsuTtépa, TpiTn kal Mapaoksur ano
11:00 £w¢ 13:00.TnAéPwvo enikoivwviag: 2610969345, 2610969810.
2.5 NPOZQNIKO

A13axTikO NMpoowniko

AnunTPIoG AAeEaVDPOMOUAOC, AEKTOPAC

lewpylog Auyoupdnouhog, Enikoupoc KaBnynTnig
NikoAaog Bdivoc, KaBnynTnig

ANeEavOpoc Bavakdpag, AvanAnpwTng Kadnyntng
Iwone Fahavakng, AvanAnpwTng Kabnyntng
BaaiAeiog Mewpyakiiag, Enikoupog KaBnynTng
lewpylog Kahooakac, Enikoupog Kabnyntng
Iwavvng KouToehag, Enikoupog KabBnyntng
NikoAaog AgBevtng, Kabnyntig

ApioTeidng Mnakavdpitoocg, Enikoupog KaBnyntng
SwTnpiog MnaokouTag, AvanAnpwTng Kadnyntng
NikoAaog Mnouponouhog, AvanAnpwtng Kabnyntng
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KwvaoTavTivog ManayyeAng, Enikoupog KadBnynTrg
EppavounA NaonaAdakng, AvanAnpwTng Kaényntng
Mavayi®Tng MouAdnouAog, AvanAnpwTng KadnynTig
MixanA Ziyaiag, AvaninpwTnc KaénynTnig
EppavounA TonoyAidng, Aéktopag

rewpylog Wappacg, AvaninpwTng KanynTng

AnUATPIOG PWTEIVOG, OPOTIHOG KaBnynTig

EpyaoTnpiako AidakTiko Mpoocwmiko (EAIN)
Euayyehog KapouToog, AidakTwp GUaTIKNC

E1d1k0 Texviko Epyaornpiako NMpoowniko (E.T.E.M.)
'EAeva Z€pnn, AIBAKTwP DUTIKAG

A10IKNTIKO MpOCWNIKO

rewpyia Apdiva

lewpyia Zkavapn

Aila =£vou

Mavayiota MnopnoAa

>Taupog Zwyag

Mapia Zkanépda (AvanA. NpoioTapévn Mpappateiac)

2.6 KTIPIAKH YNOAOMH TOY TMHMATOZ

H MpappaTeia Tou TPAPATOG, To YNoAoyloTIKO KévTpo kabwg kai n BIBAI0Bkn Tou Tunuatog ateyalovral
oTa Mpokataokeuaopeva Kripia Tng MavemoTtnuiotnoAng oTo kTiplo No 6 ev Ta €pyacTrpla Tou
TunuaTog oteyalovral oto kTipio No 5 oTa Mpokatackeuaoyeva KTipia Tng MavemoTnuiolnoAng.

MANpopopieg OXETIKA Pe TO TuRKa YnopoUv va AngBouv eniong and Tnv 10TooeNida Tou TUAKATOG OTN

OlelBuvon: http://www.matersci.upatras.gr/
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3. KANONIZMOZ ZINOYAQN

3.1 EITPA®H NPQTOETQN

Ta ovoupata TwV QOITNTWV NOU €i0ayovTal oTo TUAWA, CUM(WvVA WE Ta anoTeAéopaTta Twv Mevikov
E&eTdoewv kal Twv AnoAutnpiwv EEeTacewv Tou Eviaiou Aukeiou (oupnepIAauBavopevwy kal TwV AoINwv
eIdIKWV  KaTnyopiwv), yvwoTonolouvtal dia Tou Hpeprioiou TUMOU Kal WE avakoivwoelg dnuoaia
avapTNHEVEG O MIVaKidEG Twv AUKEIWV Twv unowneiwv. H npdokAnon kai eyypagr Toug yivetal cUppwva
HE TIG dIaTAEEIC Nou 10XUOUV KABe @opd kal o NpoBeapia nou kabopileTal e ano@aacn Tou YNoupyeiou
EBvikng Maideiag kal ©pnOKEUPATWV.

Ma To akadnuaikd £rog 2016-2017 n eyypa®n yiveral nAekTpovika otnv IoTooehida Tou YMEO (link is
external), (cUp@wva pe Tnv un’ apiBy. ®253/139394/A5/31-8-2016 Ynoupyikr Anogaocn).

Me Tnv AM&n TnG npoBeapiac eyypagnc oTnv IotooeAida Tou YIEO, o KGBes poITNTAC/ POITHTPIA EICEPXETAI
otV NAEKTpoVIK  MAQTQOppa  Tou  WnoiakoU  AAgato¢ Tou  MavemoTnuiou  MaTtpov
eggrafes.upatras.gr(link is external) cupnAnp®@vovTag Ta oToIXEid TOU/TNG, OTEAVOVTAG TUXOV EMINAEOV
anarroUpeva dikaloAoynTikd, kal oAokKAnp@veTal Tn diadikacia yia Tnv anoktnon npdoBacnc oTiC
WNQIakES unnpeoieg Tou MavenioTnuiou MaTtpwv CUUQWVA HE TIGC odnyiec nMou avagepovtal oTnv
I0TOOEAIDA.

H nuepopnvia £vap&ng avakoivwveTal Je TV AnEn npoBeopiag eyypang oTo site Tou Ynoupyeiou.

Méoa oTnv idla npoBsopia npénel va unoBAiAouv aitTnon 6ol EMNIBUKOUY va gyypagolV w¢ NPWTOETEIC
QoITNTEC Baoel TN ®152/B6/1504/23-5-01 (PEK 659/2001) Ynoupyikng Andgaonc kai a) Twv dIaTagewv
NG nap.8 Tou apBpou 6 Tou N.3027/2002 (PEK 152/2002) kai B) Twv oxXeTIKwV diaTa&ewy Tou N.2640/99
nou 1oxUouV yia 600UG NAcxouv and coBapec acBeveleg (AOINEG KATNYOPIEC).

O1 NPWTOETEIC POITNTEC yypagovTal oTo TUAUa KETA and avakoivwon Tou Maveniotnuiou Matpwv, n
onoia nepiypdgel TIg d1adIKacieg NPOEYYPAPng kai oOAoKANPWONG eyypapng kabwg kai Ta anaroupeva
dIkaloAoynTika.

EknpoBeopeg aimnoeig dev yivovTal OeKTEC, EKTOG av To TURKa kpivel 0TI undapyouv coBapoi Adyol nou va
OIkaloAoyoUv TNV eKNPOBETN NPOCEAEUDN YIa eyypadn kal NavTwg o1 népav Tou evog (1) pnvoc.

EninAéov AenTopépeleg kal TuxOv aAAayEG yvwaTonolouvTal aTny 10TooeAida Tou TURKaToc. MapéxeTal
€I0IKOTEPN evnuépwan and Tn FpappaTeia Tou TPAPATOG.
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3.2 ®OITHTIKH IAIOTHTA

H @oItnTikn 1I010TNTA AanoKTATal Y TNV £yypaen oto Tunua Emothung Tov YAIKwV kai diaTtnpeital, onwg
npoBAENETal anod TIG ekACTOTE 10XUOUCEG BIATAEEIC TNG KEIPEVNC VOHoBeaiac. O QoITNTNG avavemvel TNV
£YYPaQr Tou (UNOXPEWTIKA) oTo TUNMA, 0TV apxn KABe Eaunvou o€ nUEPOUNVIEG nou opidovTal ano
v Koounteia kai dnAwvel Ta pabruata nou niAéyel. Eivar anapaitnTn n eyypaer ToUAAXIOTOV O€ €va
€KNAISEUTIKO EEARNVO.

Ma Toug eloaxBevTeg katd Ta akadnuaika £t 2014-2015, 2015-2016 kai 2016-2017 n avavéwon
EYYPAPNG Kal 0l dNAWOEIG HaBnuaTwv yivovtal JEow TNG JIKTUAKNG NUANG TNG NAEKTPOVIKNAG MpaypaTeiag
Tou MavenioTnyiou MaTpwv, https:/ /progress.upatras.gr

AvaoToAn goitnong: O1 QoITNTEG Ynopolv, PETA anod aiTnar Toug NPog Tn SUVEAEUON Tou THMAKATOG
Kal kaToniv &ykpiong Tng KoounTeiag Tng ZxoAng OeTikav EnioTnp@v, va avacTeilouv npoowpiva Tn
@oiTNaT Toug. H poITnTIKN 1IB1I6TNTA JIAKONTETAI NPOCWPIVA KATA TO XPOVO SIAKOMNG TNG POITNONG EKTOG
av n diakonn oQeileTal oe anodedelypévoug AOYoug uyeiag i oe AOyoug avwTépag Biac.

3.3 EKAOZH NMIZTOMOIHTIKQN

MeTa anod OXeTIKN aitnon, n MpappaTeia Tou TPAUATOG XopNnyei Ta €EAC MNIOTONOINTIKA:
e [MioTOMOINTIKO (POITNONG, TO OMoio BERAIWVEI OTI 0 EVOIAPEPOUEVOG Eival EVEPYOC POITNTNC.
e  BeBaiwon onoudmv.

e [lioTonoINTIKO avaAuTIknG BaBuoloyiag, 6nou avaypdPeTal n nopeia Tou PoITNTA oTa pabrnuaTa
nou dI1dayenkKe.

e [lioTOMOINTIKO EKNAMNPWONG ONOUdWV YIa OCOUG EVOIAQEPOPEVOUG E€XOUV EKMANPWOEI TIG
UNoXPEWOEIC Tou MpoypappaToc Snoudwv aAAd dev Toug €XEl anoveunBei To NTuyio.

3.4 METEITPA®EZ — KATATAZEIZ

MeTeyypagég

And To akad. £tog 2011-2012 katapyoUvTal YeVIKEG dIATAEEIC nou pUBUIlav BEuaTa PETEYYPAPOV
PoITNTWV e0wTePIKOU. Ta avwTépw pubuifovTal NnAEov ano Ti¢ diaTta&eic Tou N 4115/2013 .

Katarta&eig

SUPQwva pe TIg diata&eic Tng ©1/192329/B3 Ynoupyikng Anogpaonc Tou ®EK 3185/16.12.2013 T. B’ kai
v 92983/Z1 Ynoupyikn Ano@aon (PEK 1329/2.7.2015, T. B’ (0nw¢ ouPNANpwBNKE PETAYEVEOTEPWC)
gival duvatr n katartaén:

Mruxiouxwv Mavemornuiou, T.E.I. f 10oTipwv npog autd, A.Z.MALT.E., Tng EAMGdog 1y Tou
eEwTepIkOU (avayvwpiopeva anod Tov A.0.A.T.A.MN.) KABWG Kal Twv KATOXWV NTUXIWV aVIOTEPWV
OXOAWV UnePDIETOUC Kal JIETOUG KUKAOU omnoudwv appodioTnTac Ynoupyeiou Maideiac kai
OpnokeupdTwy kar AMwv Ynoupyeinv, o€ nocooTo 12% eni Tou apiBpoU Twv EI0AKTEWV KABE
akadnpaikoU €Touc o€ kabe Tunua Mavenmiornuiou, T.E.I. | A.Z.MALT.E.

Ma nepioodTEPEC NMANPOPOPIEC OXETIKA ME TIC KATATAEEIC va aneuBlveote otn lpapyateia (Av.
MpoioTapévn MpappaTeiag TUAUATOG Ka. M. Zkanépda TnA: 2610-997554).

3.5 ANATNQPIZH MAOHMATQN AAAQN TMHMATQN

Ano T0 akad. €1og 2012-2013 pe anogaon TngG Mevikng Zuvéleuong Tou TurpaTog Ynodoxng, katonv
aiTnong Tou evOIAPEPOMEVOU, Ol UNOWN(IOlI NMOU KATATACOOVTal I EYKPIVETAI N HETAPOPA BE0NC TOug,
pnopoUv va anaAayouv and Tnv €&€Taon o YabrpaTa ) acknoeig Nnou EETACTNKAY LE ENITUXIA OTO
Tunua Mpogheuang kai dUvavral va evraxBouv o SIAQOPETIKO EAKNVO ano auTo TNG £yypagng Toug. Me
Tnv idla anogaacn ol KaTaTacoOHEVOl (POITNTEG WMOPEi va unoxpewdolv va €EeTacTolV O Yabnuara n
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aoKNoe€IC, Ta onoid oUP@wva He To Mpoypaupa Znoudwv Tou TPNPAToG YNodoxng Kpiveral OTi O€
d10axTNKav NANPWE ) ENapkwe oTo TuRWa NpogAeuonc (CUPPWVA PE TNV KeiJevn vopoBeaia).

3.6 AKAAHMAIKO ETOZ

To akadnuaiko €1o¢ apyiel Tnv 1" ZenTepppiou kABe xpdvou, Affyel TV 31" AuyoUOTOU TOU EMOHEVOU
XPOVOU Kal kaTtaveeTal o dUo €Eapnva. To npwTo €Eapnvo (Xeipepivo) apyidel 1" SenTepBpiou Kai Anyel
To npwTo dekanevOnuepo Tou dePpouapiou, evw To deUTepo e€aunvo (Eapivd) apxilel To delTepo
dekanevOnpepo Tou deBpouapiou kai Afyyel TEAog AuyouaTou. O akpifeig nuepopnvieg kabopilovtal and
Tn ZUykAnTo Tou MavenioTnuiou MaTpwv kal Xouv WG €ENG:.

E&eTdoeig nepiodou ZenTepBpiou 2016 29/08/2016 — 23/09/2016
"Evap&n pabnuaTtwv XeIPepIvou eEaurvou 03/10/2016
ANEN paBnudTwv Xeiyepivol eEaunvou 13/01/2017
EEeTdoeig xeiyepivol Eaprnvou 23/01/2017 — 10/02/2017
"Evap€n pabnudtwv gapivou Eaurvou 20/02/2017
ANEN pabnudTwv gapivou eEaunvou 02/06/2017
EE€eTaoeig eapivol eEaprvou 12/06/2017 — 30/06/2017

3.7 KANONIZMOI MAOGHMATQN-EPITAZTHPIQN

EIZArQriko zXOAIO

H @oitnon oto Tunua nepidauPavel pabnuata SIaAEEEwvV Kal epyaoTnpiwv. EmnAéov npoogépovTal
AinA\wpaTikr Epyaaia, MpakTikr ACKnon Kai CUPHETOXN oTo JIEBVEC Npoypaupa ERASMUS+.

To €1BIKO BApPoG KGO PabrpaTog avTioTolxei aTov apiBud AISakTIKwv Movadwyv (AM) To onoio aneikovilel
™V BapuTtnTa wpmv didackaAiac kaBe pabnuatoc. To MavenioThuio OIEPXETal PETABRATIKN MEPIOdO
evapuoviong pe Ta digbvr) npoTUNa kal kavel €niong Xprnon Tou Eupwnaikol GUOTAUATOC NMIOTWTIKWV
povadwv European Credit Transfer and Accumulation System (EC7S) To onoio aneikovilel Tov BaBuo
duokoAiag Tou kGBs padniuaTtoc and Tnv NAsUpd Tou QoITNTH.

H kUpia anaitnon yia Afwn nTuxiou €ival n katoxUpwaon HadnuaTwy Nnou avrioToixouv as auvolo 240
NIOTWTIKWV povadwv ECTS.

AOY® TNG HETABATIKNAG KATAGTACNG OTOV KAVOVIGUO MoU akoAouBEi yiveTal Xprion Kal Twv dU0 CUCTNHATWY
ONW¢ anaiTeiTal yia Tov kaBopiopd Baduoloyinv NTuxiou N opinv NnapakoAoUBnong HabnudaTwy.

KANONIZMOI MAGHMATQN

O1 NponTUXIaKEG omnoudég oTo Tunua EmoTtiung Twv YAV JdlapkoUv OKTw €&aunva. ‘OAa Ta
NpooQepOeva padnuara diapkouv éva €EAuNVo kal lakpivovTal o€ YMNoxpewTika kai Emioync. Ta
pabruaTta nepidayBavouv didackahia, QPOVTIOTAPIA Kal €PyacTnpIaKEG AoKnoeliG. Kai yia Tig dUo
KATNyopieg pabnuatwv 1oXUouV o1 €ENG KAVOVEG:

KaBe d10akTIkO €Eaunvo nepidayBavel TouldyxioTov 13 nAnpelc BOouadec diIdaokaAiag kai ol nepiodol
€EETAOEWV DIAPOPPWVOVTAl WG EENG:

Iavouapiou-®eBpouapiou 3 BOOUAdES
Touviou 3 £BOOPAdEC

SenTepBpiou 3 BOOUADEC
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Kavoviouog Znoudwv

Eav yia onolovdnnoTte AOyo 0 apiBuog Twv wpwv dIdAckaNiag nou npayyartonoinénkav os éva paenua
gival MIKpOTEPOC Twv 4/5 Twv NPoBAENOUEVWV OTO NPOYpAPHa wpwv, To Paenua Bewpeital OTI Ot
O10axOnKE.

O @oITNTNAG NPENEl va IKAVOMOINCEl TIC UMNOXPEWOEIC NoU MpoBAEnovTal o€ €va pabnua kai va Aapel
npoBiBacipo Babuo wote va BewpnBei 0TI napakoAouBnae We eniTuyia To PABNUA auTo. € NePINTWON
anoTuyiag o€ UNOXPEWTIKO Pabnua o oitnTnG opeilel va To enavalapel og endpevo e&aunvo, dnAadn va
TO napakoAouBnoel €€’ apxnG. Z€ NEPINTWON anoTuxiag o€ kat’ eNIAOyr UNOXPEWTIKO PABnUa, 0 QOoITNTAG
o@eiAel | va To enavaldBel o€ enopeva €Eaunva r va To avTiKaTaoTroel e MO kaT' emiAoyr pabnua.

KANONIZMOI EPTAZTHPIQN
1. MPOZEAEYZH

H wpa évapéng kai n diapkeia Tou kaBe Epyaotnpiou Ba Tnpeital oxohaoTika (dnA. dev 1oxUel OTO
£PYACTHPIO TO «aKadnuaiko TETapTo»). OI PoITNTEG NoU KABUaTEPOUV adikaloAOynTa népav Twv 5 AenTwv
Ba BswpouvTal ATTONTES.

2. ANOYZIEX

lMa va BwpnBsi oAokAnpwuEVn N NnapakoAolBnon Tou epyacTnpiou emiTpéneTal To oAU pia (1) AMOYZIA.
IMa Toug PoITNTEC Nou €xouv pia (1) AIKAIOAOMHMENH anouacia SiveTal n duvaToTnTd SUMNANPWHATIKAC
Aoknong n onoia Ba npaypaTonolsital oTo TENOG KABe eEaprvou. To dikaiohoynTiko Ba napadideTal oTov
YneUBuvo Tou EpyacTnpiou.

>Tnv nepinTwon piag (1) AAIKAIOAOMHTHE anouaiac o goITnTAG UNdeVIlETAl OTN CUYKEKPIYEVN AOKNON.

AYO (2) AAIKAIOAOTHTEZ AMOYZIES guvenayovTdl auTOUaTa HE TOV AnoKAEIOPO ToU (OITNTH and Tov
€pYacTnpIakd KUKAO Kal Tnv enavainyn oAOkANPNG TNG OEIpAg O€ ENOEVO €EAMNVO.

O1 oITNTEG Mou dev TnpoUV TOUG KavOVveC ao@aleiac Tou epyacTnpiou anokAciovTal and Tnv eKTEAEON
TNG AOKNONG Kal XpEWVOVTal JE TNV avTioToixn adikaloAdynTn anouaia.

3. BAOMOAOTI'IA
O BaBuog kABe epyacTnpIaKnG acknong Oa gival anoTEAEOHA TwV EENG CUVIOTWOWV:
e NG NPOPOPIKNG EEETAONG/CUCATNONG NPIV KAl KATA TN JIAPKEIA TNG EKTEAEONG TNG EPYACTNPIAKNG
aoknong
e TNG enegepyaoniac TwV NEIPAPATIKWV ANOTEAEOUATWY EITE JE TN OUYYPAPN Kal Napddoon HIKp®Y

€kBEoewv kata T didpkeia Tou Epyaotnpiou ite Pe avaAuTikn ypanTr| ékBeon (yia OPIGUEVEG
QoKNOEIC)

e Kal TNG TEAIKNG ypanTng eEETaonG o 60a €pyacTnpia KaBopIoTel.

Eyypaég EpyacTnpiov

H évap&n Twv EpyacTtnpinv npayupatonolsital ouvnowe Aiyo apyoTepa and Tnv Evapen Twv pabnudtwv.
MponyouUvTal ol eyypapég oTa EpyaaTrpia 6nou ol QoITNTEC XwpilovTal 0 opAdeg napakoAolbnaong.

O1 eyypa@éc Twv Epyaotnpiwv npaypatonoiolvTal péow TG MAaTeOoppac Acuyxpovng TnAeknaidsuong
https://eclass.upatras.gr/. [a Tnv eyypa®n anairouvTal ol Kwdikoi NpdoBaong nou d6BNKav aToug
(QOITNTEC KATA TNV £yypaAPr) TOUC 0TO TUAKA. Z€ NEPINTWON anWAEIAS TwV Napandvw KwdIK®V 0 POITNTAG
pnopei va anguBuvBei aTo Kévtpo Aermoupyiag AiktUwv Tou Mav/piou Matpwv (20G 6pogog Tou KTipiou
NG Kevtpikng BIBAIOBRAKNC) e TNV akadnudikr fj TNV AOTUVOUIKI) TOU TAQUTOTNTA, YId VA TOUG NPOKNOEUTEI
€K VEOU.

AvaAUTIKOTEPEG 0ONYIEC OXETIKA HE TNV yypagr) oTa EpyacTnpia kai oTny nAaT@oOpua avaypagovral aTnv
avakoivwon nou 6a avaptnBei oTnv 10ToogAida Tou TuNAuAToC TO Xpovikd diaoTnpa nou
npaydaronoloUvTal ol WG ave EYypapeg.
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[TPOSOXH: Méow Tng idlac nAaTPpOpRag napakoAouBoUlvTal Kal 0l avakoIVWOEIC Kal TA TEKTAIVOUEVA TwV
HaBNUATWV.

Enaveyypagn os EpyaoTtnpiaka Maénuara

2€ NEPINTWON anoTuyiag os kanoio EpyacTtnpiakd Mabnua n enaveyypagr KNopei va yivel 0To NOPEVO
€€aunvo nou JIOACKETAI TO PABNUA £POOOV UNAPXOUV eAeUBepeC BEoeIC aoknong oto EpyaoTnpio.
AlQOpPETIKA N €Naveyypagen yivetal oTo Pedenopevo eEaunvo nou dIdAckeTal To Epyactnpiakd Maenua
€KTOG €dv anopaociobei SlapopeTika. Katd Ta aMa 1oxUouv Ta npoBAenopeva anod Toug eni PEPOUG
€0WTEPIKOUG KavovIooUG Tou kaBs EpyaoTnpiakol Mabnuartoc,

3.8 ZYITPAMMATA

Ta ouyypaupata diavépovtal PeEow TnG HAekTpovikig Ynnpeoiag OMokAnpwuevng Aiaxeipiong
SUYYPAUHATWY e TNV SIAKPITIKY ENWVUia «EUE0E0G».

'OAeG o1 NANPoPopieC nepIAapBavovTal oTny IoTooeAida: http://www.eudoxus.gr.
3.9 AINAQMATIKH EPIAZIA

H AinAwparikr Epyacia (AE) ival pia eKTETaPEVN €pyacia Nou eKMOVEITal and Toug PoITNTEG ToU TUMAKHATOG
KaTa Ta TeAeuTaia SUo eEapnva onoudwv kal und Tnv Npolnodean OTI £xouv: (a) Tn duvaToTNTA EYYPAPNG
oc €1dIKa padnuara emioync Emotiung Twv YAIkov oTa avTioToixa Eaunva (7° kar 8°) kai (B) €xouv
€EETAOTEl EMITUXWG O TUXOV npoanairoUpeva Pabnuata nou oxeTiovTal Je To avTikeigevo Tng AE kal
opilovTal and Tov eniBAEnovTa. To napadoTéo keipevo TnG AInAwaTIKnG Epyaciag I sival pia oUvown (£wg
5.000 A£Eeic) Tng BIBAIOYPAIKNG EPEUVAC OMNOU MPENEl YiveTal oapnc TonoBETnan Tou BEPAToG nou o
POITNTAG KAAEiTal va JEAETAOEI Kal KATATIBETal, 0€ NAEKTPOVIKN Hop®n (apxeio os popery PDF o onTikO
dioko), otn Mpappateia Tou TuRuaToc. H AinAwpatikn Epyaocia I BaBuoloyeital anod Tov enBAENOVTA TNG
epyaaciac.

'Ogol QoITNTEC emTUXouV oTn AinAwpaTikr Epyaocia I pnopoUv va cuveyioouv atn AinAwpaTikn Epyacia
II nou anoTeAsi To gpeuvnTIKO PEPOC TNG AE. To Kkeipevo Tng AinAwpatikng Epyaciag II 8a eivar To
oAokANpwEVO Keipevo TnG AE (Ba nepiéxel kai oUvown TnG BiBAIoypagiac) kai 6a kataTtifeTal T600 oTn
Mpappateia evowel TnG €E€Taong TnG, 600 Kkal oTn BIBAIOBRAKN Tou TUAKATOCG HETA TNV €MITUXN €&ETAoN
™G Ma Tn doun Tou kelpévou Tng AinAwpaTikng Epyaciag II undpxouv avaAuTIKeEG NAnpogpopieg oTnv
I0TOOEAIda Tou THPAMPATOG. 2TV MEPINTWON Mou n €&€taon TnG AmAwuaTikng Epyaociac II yivel pe
eEeTaoTikn emmponn TOTE To TeNikd keipevo TG AinAwpaTikig Epyaociag II 6a npenel anapaimitwg va
nepIEXel OAEC TIC OI0POWAEIC NMou yivovTal anod Tnv €EETACTIKNA eniTponn. Eniong Ba npénel va avaypagerai
07O €0WPUANO Tou TeAIkoU kelgévou Tng AimAwpaTikng Epyaciag II, nou B8a kataTtifeTal atnv BiBAI0BRKN
Tou TUAMATOG, Kal N €EETACTIKN EMITPON).

3Tnv nNepinTwon nou o goITnTig 0gv nNpoxwpnoel atn AinAwpatiki Epyacia II, n AinAwpaTikn Epyacia I
Ba Babuoloyeital and Tov emIBAENovTa TnG epyaociac. MNa va unopei va emiAégel Tn AinAwparTiki Epyacia
II npenel va unapé&el npofiBacipog Babuog otn AinAwpatikr Epyacia 1.

O Tponog €&Taong kai BabupoAdynong Tng AimAwpatikng Epyaciag II kaBopiletar oTtn apyn kabe
€KNAISEUTIKOU £TOUG and Tn ZuveAeuon Tou Tunuatog. H Babpoloyia AinAwpaTikwv Epyaciov nou xouv
eknovnBei oTo €EWTEPIKO PECW TOU NpoypdppaTog Erasmus ) aAwv npoypappdTtwv kabopiletal ano
TPIMEAN ENITPONH NMOU GUCTAVETAI anod Tn ZuvéAeuon Tou TURPATOG.

3.10 MAOHMATA EMIAOIHz

Ta pabnuata emihoyng diakpivovTai ot:

EidIka pabnuata Tng EmioTrung Twv YAikov. Ta pabnuarta autd npoo@epovTal and To Turua Emaotiung
TwV YAIKQV.
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MabnuaTa eupuTepng naideiag, Ta onoia NpooepovTal and alha Tunuarta Tou MavenioTnyiou. O1 TiTAOI
TWV JaBNUATWV auTeV KaTaxwpouvTal aTov Odnyo Znoudav.

Mabnuata eAetBepng emdoyng and aika TunuaTa Tou MNavemoTnpiou. O OITNTEG £XOUV TN duvaTOTNTA
va eMIAéEouv pabnuara pexpl 8 ECTS ouvoAIKa auTng TNG kaTnyopiag, Je Tnv npoUndBson oTI Ta yabnuara
auTda dlaPépouV oucIaoTIKd and Ta pabnuaTa Tou NpoypduaTog onoudmy Kal OTI £xel €EaoPaAIoTEI N
oUM@WVN yVoHN Tou dIdAokovTa, Kabwg Kai n £ykpion TNG ZUVEAEUONG. H dRAWGCN TwV HabnuaTwv autwv
YIVETaI KaTa TO XpovikO SIAoTnua nou dnAwvovTal Ta Kat’ enmiAoyrn JadnuaTa Tou NpoypappaTog onoudwv
Kal 0 apiBuog Twv ECTS npoopeTpdTtal oTov anaimroUPEVO apiBuo yia TnV anoKTnaon Tou NTuxiou. € IBIKEG
NEPINTWOEIG N ZUVENEUGT UMNOPEl PETA anod aiTioAoynuévn aiTnon va ykpivel TNV eniAoyn NePICCOTEPWV
TETOIWV paBNuaTwy. MNa Ta padbruata eAsUBepng eMAOYNAC 01 POITNTEG UNoxpeoUVTal va pubPioouV TIG
WPEG Kal ToMo dieEaywyng Tng didackaliag ) Tng eEETaong Tou enIAeyOpevou HabnuaTog/epyacTnpiou.

O1 @oITNTEG pnopoUv va eyypagoUlv oTa Jadnuata eniAoyng eUpUTEPNC NAIDEIAC Nou NPOCREPOVTAl EKTOC
Tou TuRuaTog, alAa nepiéxovTal oTo NPOypaupa onoudwv Kal oTa pabnuata eAelBepng emidoyng and
aMa Tunuara.

Ma Tnv gyypagr Toug oTa Kat' emAoyn Wabnuarta eival anapaitntn n emiTuxng €E€ETacn ota Tuxov
£MIPEPOUG NpoanaiToUPeva PadnuaTta Tou Kat’ eniAoyn HabnuaToc.

To olvolo Twv ECTS Twv Kat’ emiAoyr) Habnudtwv nou dnAwvovTal o€ Kanoio Eaunvo dev pPnopei va
unepPei Ta 30 ECTS. To Opio peiwveral ata 25 ECTS ) 20 ECTS o€ nepinTwon nou dnA®MVETal TauTdXpova
kal Ain\wyaTikn Epyaaia I i II avrioToixa.

Eniong, yia Tnv yypagr Toug aTa kat’ emiAoyr Habnuara ival anapaitnTn n NITUXNG EEETAcn oTa TUXOV
£MIPEPOUG NpoanaiToUPeva PadnuaTta Tou Kat’ enihoyn JadnuaToc.

To olvolo Twv ECTS Twv Kat’ emidoyr) pabnudtwv nou dnAwvovTal o Kanoio Eaunvo dev pPnopei va
unepPBei Ta 30 ECTS. To Opio peiwveral ata 25 ECTS ) 20 ECTS o€ nepinTwon nou dnA®VETal TauTdXpova
kal Ain\wyaTikn Epyaaia I i II avrioToixa.

0dnyieg yia Ta Maénuparta EmAoyng

1. O péyioTog apiBuOC HadnUATwy €MIAOYNG Mou PNopouv va dnA®MOOUV Ol QPOITNTEG 5%, 6%, 70V, 8ou
€Eaunvou kabwg Kal ol POITNTEG MOU €XOUV CUUNANPWOEI 4 £Tn QoiTnong kadopileTal anod To IoxUuov
npdypappa onoudav.

2. O1 @oitnTég nou eEaoalifouv diKaiwpa eyypapnc o padnuata emhoyng 5% kai 6% eEaurvou
MMopoUV va €MIAEEOUV HOVO LETAEU TWV MNPOOPEPOUEVWV HABNUATWY TWV EEAUNVAV QUTQV.

3. O1 poITNTEG Nou eEaoalifouv dikaiwpa eyypapnc o padnuarta emioyng EMotiung Twv YAIKov 7%
Kal 8% eEaunvou éxouv Tn duvartdTnTa va emAEgouv 6oa pabnuarta smAoyng enmbupolv and Ta
MabriuaTa nou npoo@épovTal aTo 5° 1) 6° €Eaunvo, avTioToixa (HEXP! Tov WeyioTo apiBud ECTS nou
1oxU€l yIa Ta pabruarta emiAoync ava eEaunvo). To napanavw IoXUEl akOpa Kal av aTo 5° kal 6° eEaunvo
Ol POITNTEG QUTOI EXOUV EEETAOTEI ENITUXWG OE OAA HaABNUATA €MIAOYNG Nou gixav eNIAEEEL.

4. O1 nepiopiopoi anokTNong SIKAIWHATOG EYYPAPNG OTIG JIAPOPEG KATNYOPIEG ABNKATWV EMAOYNG, ONWG
NooooTO  eMITUXOUG €EETAONG OE UMOXPEWTIKA HaABAUATA TOU NpoypAappaTog onoudwv  Kal
npoanaiToupeva pabnuara, iIoxUouv PE ToV TPOMO Nou avageEpovTal atov O3nyd Znoudwv.

5. i@ Tnv anoktnon nTuxiou NPOCUETPATAl O OUVOAIKOG apiBuos Labnudtwv &mAoyric nou
napakohoUBnoe eNITUXWG O POITNTAG Kal OXI N KaTavour Toug oTa diapopa e5aunva anoudwy.

MpakTiki Aoknon

H npakTIkr) oKnNan Twv POITNTWV ANoTEAEI eKNAIBEUTIKO NPOYPANKA NOU anogkorei oTnv aglonoinan Twv
akadnuaikwv Toug YVOOEWV kal aTn dieukdAuvon TnG EvTagng Toug 0To Napaywyikd ouoTnua Tng Xweag.
H MpakTikr) Aoknaon duvaTov va BewpnBei w¢ Jadnua emAoyng eav n €KTaon Kai n nolioTnTa TnG aoknong
To emiTpenel. H MpakTikn Aoknon oToxelel oTn oUvOeon navemoTnuiou-napaywyikol TOPEA WOTE Ol
QOITNTEG va €ival evNUEPWHEVOI NANPESTEPA YIa TNV KATAOTACN NMOU EMIKPATEI OE QUTO TO TUAMA TNG
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ayopdc £pyaciag kai aTto meavo PEAAOVTIKO £pyaciakd Toug NepIBAAoV. ZTOXOG eniong €ival va doBei
OTOUC OITNTEC N €uKalpia va dieupUvouv TNV akadnudikry TouG yvawon Kabwe Kal va BEATIWOOUV TNV
EUNEIpia TOUG O€ OTI APopd OTNV £VACOXOANOT TOUG WeE NMPOoBAMUATA Kal €NIOTNHOVIKG OedOUéva Mou
avakUNTouVv OE MPAyMaTiko €pyaciakod nepiBallov. TEAoC pEoa anod To Boud TG MPakTIKNG AoKNoNg
eMOIOKETAl N dnuioupyia 10XUpAV Kal BIOCIHWOV OECUOV TWV NAPAYWYIKQOV HOVAdwY Tou gupUTEPOU
1D1wTIKOU, aAAG Kal Snudoiou Topéad, TO0O WE To Tdpupa (ENICTNHOVIKO - EpeuvNTIKO NEdiO) 60O Kal e TOV
aokoupevo goITnTr (nedio enayyeAUaTikng anacxoAnong).

MpolnoBean emhoyng Twv QoITNTWV Yia MpakTikr Aoknon €ival va £Xouv ekNANPWOEl EMNITUXWG TIG
UNOXPEWOEIG TOUG OE Jadruara nou avTioTolxouv o 96 ECTS.

Z€ NEPINTWAON MOV YIa HIa OUYKEKPIYNEVN €TAIpeia/popea undap&el PeyahUTepn ZATnNon ano Tig duvaToTnTeg
unodoxnc, 6a epapuocToUV Ta NAPAKATW KPITHPIA EMNIAOYNG:

Méoog dpog Babuoloyiag

BpaPeia kar UrioTPOPIES rMoU EXEl MNAPEL,

STOXO! Kai EVOIAPEPOVTA TOU POITNTI/TPIAG

ApIBUOC LabnudTwv nou o QoITNTIIC/TPIa EXEl EEETAOBEI EMNITUXWC.
SuppeToxn o€ Eupwnaikad ripoypauuara (n. x. Erasmus).
EvTornioTnTa o€ oxeon LE TV £0pa Tou Poped.

H xpovikr] dIdpKela TNG NPAKTIKNAG Aoknong 6a €ival ouvolika TPei¢ Yves. To padnua avTioTolxsl og 5
ECTS.

LLP/ERASMUS

Snueiwveral 0TI SideTal n duvaToTNTA NPAYKATONoINGNG NPAKTIKNG AOKNONG O XWPd ToU EEWTEPIKOU OTa
nAaiola Tou npoypaupatoc LLP/ERASMUS. H aoknon duvaTtov va avTioToIxel o€ paénua emidoync. Stnv
nepinTwon auth dev IoxUouv ol NpolnoBEdelc nou avaypd@ovTal napandvw yia Tnv npayuaronoinon
npakTikng doknong o€ enixeipnon Tng npedanng. MepioodTepeg NANPOPOPIEG yIa TNV NPAKTIK AOKNON OTa
nAaioia Tou LLP/ERASMUS ava@epovTal napakatw, oTo €dAagio OXETIKA e To npdypapua LLP/ERASMUS.

3.11 BAOMOAOITIA — ESETAZEIZ

H enidoon oTo Wadnua kpiveral and TNV eKNANPWON TWV UNOXPEWTEWY TOU (POITNTH OTO £V AOYW HABNUa.
O1 unoxpewoelg kabopilovTal anod To dIBACKOVTA TOU HAaBPATOG O 0MoIOG EVNHEPWVEI TOUC POITNTEG KATA
TNV €vapén Tou Eapvou Kal Unopei va nepiAauBavouv: napadoon aoKNOEwY, EpyacTnPIaKEG AOKNOEIC,
NPOPOPIKEC EEETATEIC, EEETATEIC NPOOOOU, TENIKEC EEETATEIG K. a.

O @oITnTAG dikalouTal va €EETAOTEI KATA TNV NEPIOdO TOU ZenTelPBpiou oTa padnuara kar Twv dUo
(xeipepivol kai eapivol) eEaunvwy, eV KaTa Tig nepiddouc deBpouapiou kal Iouviou oTa WYabrpaTta povo
TWV XEIYEPIVOV KAl €APIVRV EEAURvwY, avTioTorxa. H Baduoloyia os kaBs pabnua kabopileTalr anod Tov
d13AoKovVTd, 0 OMoiog UNOXPEWVETAl VA OPYAvmOEl KATd TNV KPIoN TOU YPanTEG 1 KAl NPOMOPIKEG EEETATEIG
n kai va aTnpixBei og BEPATA ) EPYAOTNPIAKEG AOKNOEIG.

H BaBuoloyia oc OAa Ta pabnuarta ekppaleral e Babud otnv kAigaka 0 €wg 10, pe unodiaipéaelg ava
nuioeia povada. Baon enituyiag ivai o Babpuog 5.

EMI NTYXIQ ®OITHTHZ

Eni nTuyin Bewpeital o GoITNTAG Nou €xel ouPNANpwoel Ta Téooepa (4) €tn onoudwv. O eni NTuXiw
@OITNTAG Wnopei va dnhwvel Yabnuata (UnoXpewTika n emAoyng/AInAwpaTikn epyacia) péxpl 30 ECTS
avd €gaunvo. Ma Toug eni NTUXiw QOITNTEG SuvaTov va NapEXETal Pe ano®Aacelg Tou Ynoupyeiou N Tng
SuykAfTou n duvaToTnTa eninAéov €EETaong katd Tnv nepiodo Tou dePpouapiou kai Tou louviou.
SUJdQwva Pe Tnv nponyoUpevn vodoBeoia unnpxe JIKAiWPA MTUXIAKWV €EETACEWV WABNUATWV Twv
EAPIVV KAl XEIMEPIVV EEAUNVWV.
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3.12 2YNOAIKOZ BAOMOZ ETOYZ

O Ba@pog "EToug npoodiopileTal cUPPWVA PE TOUG NAPAKATW KAVOVEG:

O @oITnTAC Ba npénel va €xel NapakoAoudnoel e eNTuXia OAA TA UNOXPEWTIKA KHABNUATA TOU £TOUC
nou avaloyoUv OTd avTiOTOIXd €EAUNvVA kaBw¢ kal TOV avTioToIXo €AAXIOTO apiBud padnuaTwv
€MmAoyng.

lMa Tov unoAoyiopd Tou Babuol £Toug, o Babudg emiTuyiag kaBe pabnuatog noAanAacialerar eni
€va ouvTeAeoTn BapuTnTag Nou TauTileTal Pe Tov apiBuo Twv dISAKTIKWY Hovadwv Tou HabnuaToc.
To aBpoiopa TwV ENIPEPOUC YIVOUEVWY DICIPEITAl UE TO ABPOIoKHA TWV JIBAKTIKWV HOVAdWY OAWV TwV
MaBnuaTwv Tou £Toug. O PECOC OPOG NMOU NPOKUNTEI anoTeAEl To BaBPO £TOUC.

Eav o goITnTAg £Xel NapakoAoUBnael e eNTUXia NePICOOTEPA anod Tov eAAxIoTo apiBud padnuara
enmIAoyng, TOTe pnopei va dnAwael noia and Ta emnAgov padnuaTa emAoyng dev embupei va An@eolv
unoyn oTov kabopiopd Tou BaBuol £Touc.

KaBe SentépPpio, PeTa Tn OelTepn €EETATTIKN MEPiodO, KATAPTIlETal N €TMoIa oIpd enITuyiag yia
KAGBe €va anod Ta TEoepa £Tn PoiTnong. H ogipd enimuxiag evog £Toug nepAapBAvel TOUG POITNTEG
Nou KaTd Tnv nponyouevn akadnudikr nepiodo goiToloav aTo ev AOyw £TOG Kal napakoAouBnoav
Me enmiTuxia OAa Ta palnuata auToU, kaBw¢ Kal OAa Ta Pabnuata TwV NPonyoupévwv €Tov. Ol
ETNOIEC OEIPEC €MITUXIAC XpnoidonoloUvTal yia TNV arnovopr UnoTpo@IV, TIMNTIK®V JIaKpIioEwy,
OUCTATIKWOV EMICTOAWY, K. Arl.

3.13 AHWH NTYXIOY

O1 npoUnoB£aeic yia TN Afwn Tou NTuxiou oTnv EMoTAun Twv YAIK®V €ivar:

A.

Eyypapn oTo TPAMA KATA TNV €l0aywyr), avaveéwon eyypagnc oTnv apxn kabs akadnuaikol
€€aunvou kal napakoAoudnon PabnudaTtwv TouAdyxioTov yia 8 Eaunva.

EniTuxnc e€€Taon o 0Aa Ta UNOXPEwTIKG JadiuaTa Kal cupnAnpwan TouldyioTov 240 ECTS nou Ba
npoépyovral and Tnv abpoion Twv SIBAKTIK®Y Hovadwv Twv Padnudtwv (unoxpewTikd pabruarta
Kal pabnuarta emAoyng/AINAwPATIKn €pyaocia), Ta onoia o GoITNTAG NapakoAoudnae e eniTuxia.

Ma Tov unoloyioud Tou BabuoU nTuxiou, pe Baon Ti¢ SIaTageic TNG un’ apiB.141/B3/2166 Y. A. (PEK
308/18-6-87) noAhanAacialeTal o Babuog kABs WaBAUATOC €ni €va OUVTEAEOTN O onoiog ovouddeTal
OUVTEAEOTNC BapUTNTAG TOU HABRAKATOC Kal TO ABPOIoUa TWV €ni PEPOUC YIVOUEVWV OIAIPEITAl JE TO
abpoIopua TwV CUVTEAEGTWV BapuTnTac dAwv TV PHABNUATWV auT®V.

01 ouvTeheaTeg BapUTnTag kupaivovTal anod 1.0 éwg 2.0 kal unoAoyideTal wg €&AG:

MabrjpaTa he 1 1 2 JIdAKTIKEG HOVADEG EXOUV OUVTEAEOTN BapuTnTac 1,0.

MabrpaTa pe 3 1 4 JI0AKTIKEG HOVADEG EXOUV OUVTEAEOTN BapuTnTtag 1,5.

MabruaTa Pe nepioodTePeC anod 4 JIDAKTIKEG HOVADEC £XOUV GUVTEAEDTH BapuTnTag 2,0.

H enidoon Twv goITnTwv, avahoya pe Tov TeAikd BaBPO nou eniTuyxdvouv, Naipvel oTo NTuxio Toug Tov
€ENG xapakTnpIoKo enidoong:

KaAwg: 6.5 > BaBuog Mruyiou > 5
Aiav Kahoc: 8.5 > BaBuocg Mtuyiou > 6.5
ApioTa: BaBuog Mruxiou > 8.5
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3.14 NPOrPAMMA KINHTIKOTHTAZ LLP/ERASMUS

To npoypaypa Lifelong Learning Programme (LLP) €ival éva npoypappa KoIvoTIKrG dpdong oTov TopEa
NG eknaideuonc. To npoypaupa LLP/ERASMUS yia Tnv TpitoBabuia Eknaideuan €xel wg KUPIOUG OTOXOUG:

Tn BeATiwon Tng noidTnTag TnG TpiroPdabuiac Eknaideuong kal aTnv vioxuon Tng Eupwnaikng AildoTaonc.
Tnv evBappuvon Twv dIEBViV ouvepyaoiav Twv Idpupdtwv Tng TpitoBdduiag Eknaideuonc.

Tnv KIVATIKOTNTA QOITNTAV Kal kKaBnynTwv kal T gvioxuon Tng dlapdaveiag kal Tng NANPoug akadnpaikng
avayvwpiong onoudwv kai akadnuaikwv TiTAwv o€ oAOkAnpn Tnv Eupwnaikr ‘Evwon.

O1 aTOX0! TNG KIVNTIKOTNTAG TWV POITNTWY, OTO NAAICIO ToU NpoypdupaTog LLP/ERASMUS eival:

H napoyxn sukaipiov o€ QOITNTEG WOTE Va ENW@PEANBOUY, anod YAWOGIKNC, MOMTIOUIKAG, Kal EKNAIDEUTIKNAG
NAEUPAG, ano Tnv anokKTnon PNEIPIAg aTIG AMEG EUpwNAIKEG XWPEG Kal anod Ta NPOOMEPOHEVA AVTIKEILEV
onoudwv.

O gunAouTIoNOG TOu eknaIBEUTIKOU NEPIBAANOVTOG TOU 13pUKATOG UNOSOXNG.
H npoaywyn Tng ouvepyaaoiag HETAEY IpUPATWY Ta onoia avTaAANdooouV (POITNTEG.

H oupBoArn aTtnv avaBaduion Tng kovwviag yevikdTepa £podialovTag Toug VEOUG e UWnAR e&eidikeuan,
eupeia avTiAnwn kai d1eBvr| euneipia PE OTOXO va AnoTEAECOUV TOUG enayyeAUATIEC Tou JEAAOVTOC.

H oupBoAn oTIg dandveg KIVNTIKOTNTAG Kal n NApoxr EUKAIpIQV yid TV NpaydaTonoinon Hiag nepiodou
OnoudmV OTO EEWTEPIKO O POITNTEC, GTOUG ornoioug AAwG dev Ba NTav ePIKTO.

O1 npounoBscsic nou npénel va NAnPoi £vag (oITNTAG Tou Tunuatog EmoTniung Twv YAIK®V yia va
OUMMETEXEI 0TO NpOypappa LLP/ERASMUS eival ol akOAOUBEC:

1) Na €xel oAokAnpwoel Ta TEooepad (4) NpWTA EAUNVA GNoudwv.

2) Na éxel oupnAnpwoel €Efvta nevre (65) OIBAKTIKEC WOVADEC PETA and €EETAON 0L UMOXPEWTIKA
HabriuaTa Tou NPoypAauHaTos anouday.

O1 poITnTéG Nou Ba petaBolv oTa napandvw 1IdpupaTa Tne Eupwnaikng 'Evwonc, €xouv Tn duvaTtdTnTa va
napakoAouBrjoouv pabruata al\a kal va eknovrioouv JINAwUATIKr €pyacia. Ta pabruata n/kar n
dINAwlaTikh epyacia avayvwpilovTal kata avTioTolxia Je Ta pabnuarta nou npoog@épovTal and To TURKa
Enmiotipng Twv YAIK®V Kal 0€ OUPQwvia pe To ouoTnua didakTikwv povadwv ECTS (European Credit
Transfer System).

ZnUeI®VETal OTI Ol POITNTEG KNopoUvV va PETakivnBoUV PECWw TOU npoypaupartog LLP/ERASMUS pévo yia
va oiavugouv Mia nepiodo omnoudwv ot &vo Idpuua OE avTIKATAOTAON AVTIOTOIXNG NEPIOSOU
onoudwv oTo T3pUPA TOUG.

Mépav and 1o npoypappa LLP/ERASMUS vyia onoudéc, oToug QoITnTEG Tou TUAKATOC Pag NapEXETal N
duvatdTnTa va peTaBolv O€ HIa XWPa Tou €EWTEPIKOU Yid MPAKTIKA @oknon ota nAaioia Tou 1diou
npoypaupatog. H didpkeia TnG NPakTIknG doknong eival 3 €wg 12 pnveg kar Aaupavel xwpa o€ pia
enixeipnon (dnudoia iy IVINTIKNA) TNG aAAodannc. ZnUeiwveTal OTI yia T CUPMETOXR oTo LLP/ERASMUS yia
NPAkTIKA aoknon 3ev 1I0XU0oUV ol NPoUnoBETeig yia Tn oupueToxn oto LLP/ERASMUS vyia onoudeEg.
Eniong, yia TNV KIVNTIKOTNTA HE OKOMO TNV NPAkTIKN aogknon dev anaireital n guvayn SIPEPOUG OUHPwVIag
peTa&l Tou MavenioTnpiou MaTtpwv kai Tou Popéa unodoxng Onwg anaiTeital Ye yia To NpoOypapia
LLP/ERASMUS vyia onoudeg. TéNog, n emiAoyn Twv oItnTwv nou Ba kivnBouv yia npakTikr doknon dev
yivetal and 1o Tunpa Emiomipng Twv YAKoV ala ano tnv Emirponry ERASMUS Tou MavenioTnpiou
MaTpwv.

MAnpogopieg yia To nNpoypapa ERASMUS undapyouv oTnv 10TocgAida
https://www.upatras.gr/el/erasmus

la NepIooOTEPEC NANPOPOPIES, Ol POITNTEG NApakaloUVTal va ENIKOIVOVAOOUV HE TOV GUVTOVIOTH Tou
npoypappatog ERASMUS vyia 1o Tpnua Emomiung Twv  YAK®vV, K. EppavounA  TomoyAidn
( )-
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4. MPOrPAMMA MNMPOINTYXIAKQN ZIMOYAQN

%

4.1 NINAKAZ MAGHMATQN

TS

AIBAKTIKEG Movadeg
EEaunvo I

Mapadooeic MpakTikr Aoknon

>Uvoho
. .| 'Qpeg .| AidakTikwv | ECTS
g ] QpPEG AIDAKTIKEG . | AIBAKTIKEG .
Madnpa Aol d10ackaAiag | Movadeg EpaKﬂan Movadeg Movadwy
OKNoNG

EIETTIMILY DI a0E MAS_111 4 4 0 0 4 5
EmoTtnung Twv YAIKwv
SFERUERIEIE MAS_112 4 4 0 0 4 5
Ma6npuarika I
MAnpo@opikn I MAS_113 2 2 4 2 4 6
duoikn I MAS_114 3 3 0 0 3 5
EpyaoTnpio I ®uoiknc MAS_115 0 0 2 1 1 3
Xnpeia I MAS_116 4 4 0 0 4 6
2YNOAO ECTS - - - - - 30

AIDAKTIKEG Movadeg
EEapnvo II

Mapadooeig MpakTikr) Aoknaon

ZUvoAo

. .| 'Qpeg . | AidakTikwv | ECTS

Mdaénua Kwdikog g gggm Aa ﬁ'gggg!@c MpaKTIKAG I\A/Ilg%cargsq Movadwv
6 5 Aoknong 5

Enothun Twv YAkov I | MAS_121 3 3 0 0 3 5
APEEmIe . MAS_122 0 0 2 1 1 3
EnioTnung Tov YAIKwv
RIS MAS_123 4 4 0 0 4 5
MaBnuarika II
MAnpogopikn II MAS_124 3 3 1 1 4 5
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duoikn 11 MAS_125 3 3 0 0 3 4
Epyactrpio II Quoikrig | MAS_126 0 0 2 1 1 3
Xnueia 11 MAS_127 3 3 2 1 4 5
2YNOAO ECTS - - - - - 30

AIDAKTIKEG Movadeg
EEapnvo III

Mapadooeic MpakTikn Acknon

ZUvoAo
. .| 'Qpeg .| AidakTikwv | ECTS
g ] QpPEG AIBAKTIKEG .| AIBAKTIKEG :
Manwa Kwoikog d1daokahiag | Movadeg I'I PAKTIKNG | Movadec Movadwv
Aoknong

BioAoyia Kuttapou I MAS_231 3 3 0 0 3 4
EnioThun Twv YAK®V IT MAS_232 4 4 0 0 4 6
Epyaompio IT EMIOTALNG | g 533 0 0 2 1 1 3
TV YAIKOV
Eqappoopéva
MaBraTiKd II1 MAS_234 4 4 0 0 4 5
®uaikn 111 MAS_235 3 3 0 0 3 5
EpyaoTnpio III duaoikng MAS_236 0 0 2 1 1 3
®uaikoynpeia I MAS_237 3 3 0 0 3 4
2YNOAO ECTS - - - - - 30

AIDAKTIKEG MOVAdEC
EEaunvo IV

Mapadooeig MpakTikr) Aoknon

>Uvolo
: : 'Qpeg , | AidakTikwv | ECTS
5 ] Qpeg AIBAKTIKEG . | AIBAKTIKEG .
Madnia Kwdikog didaokaAiag | Movadeg r.IApC'KT'Kng Movadeg Movadwv
oKNong

BioAoyia Kuttapou II MAS_241 3 3 0 0 3 3
EpyaoTnpio BioAoyiag MAS_242 0 0 2 1 1 2
IEI';'W“J” TOVYNK®OV | yag 243 4 4 0 0 4 6
Iptieeniple AL MAS_244 0 0 2 1 1 3

EnoTnung Twv YAIKGV
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Eqappoopéva
MaBnuaTika IV MAS_245 3 3 0 0 3 3
Oswpia MeavoTnTV
Kal ZTOXAOTIKEG MAS_246 3 3 0 0 3 3
AladIKaoieg
®uaikn IV MAS_247 3 3 0 0 3 4
Epyaoipio IV ®uoikic | MAS_248 0 0 2 1 1 2
21 B Yy MAS_249 3 3 0 0 3 4
MnXavikng -
2YNOAO ECTS - - - - - 30
AIDAKTIKEG Movadeg
EEaunvo V
Mapadooeig MpakTikr Aoknon
ZUvoAo
. ] ‘Qpeg .| AidakTikwv | ECTS
g ] QpPEG AIBAKTIKEG .| AIBAKTIKEG .
Manwa Kwoikog d1daokahiag | Movadeg I-.L‘pammg Movadeg Movadwv
oKNong
EnioTnun Twv YAIKoOV MAS 351 4 4 0 0 4 6
v -
Epyacmpio IV- | yag 355 0 0 2 1 1 3
EnioTnung Tov YAIKwv
duaoikoxnueia II MAS_353 3 3 0 0 3 4
(EDpVGOT”pm. MAS_354 0 0 2 2 2 2
uolKoxnHeiag
oo en MAS_355 3 3 0 0 3 3
BavTounyavikn
Xnueia III MAS_356 2 2 2 1 3 4
MabnuaTa Emoyng JuvoAIka pexpl 8 ECTS
2YNOAO ECTS <30
AIBAKTIKEG Movadeg
EEaunvo VI
Mapadooeig MpakTikr) Aoknon
>Uvoho
. .| 'Qpeg , | AidakTikwv | ECTS
5 : Qpeg AIBAKTIKEG . | AIBAKTIKEG .
Mabénua Kwdikog BidackaNiac | Movadec '|_|pCIKTIKr]Q Movadec Movadwv
Aoknong
Enmiotun Twv YAkav V | MAS_361 4 4 0 0 4 6
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Epyagmpio V. | s 362 0 0 2 1 1 3
EnioTnpung Tov YAIKwv
STATIOTIKA MNXavikn MAS_363 3 3 0 0 3 5
>Toixeia MopIakng
®uoIknc kal KBavTikng MAS_364 3 3 0 0 3 4
Xnueiag
Ma6énuata EmiAoyng SUVONIKa PEXp! 12 ECTS
2YNOAO ECTS <30
AIBAKTIKEG MovAdeC
EEaunvo VII
Mapadooeig MpakTikr Aoknon
ZUvoAo
. .| 'Qpeg .| AidakTikwv | ECTS
: 0 Qpe AIdaKTIKE . | AIGaKTIKE :
Manwa Kwoikog 6|§0?3K0)\i0q Movadeg | Mparcikiig Movadeg " | Movaday
Aoknong
\E/?'OT”“” TOVYNKOV | \as 471 | 4 4 0 0 4 6
EpyaoTnpio VI
EmioTiung Tov MAS 472 | O 0 2 1 1 4
YNIK®V
AinAwparikn epyacia
P PaTIE ERY MAS_473 | - - - - 3 5
Ma6npara Emhoyng OUVONIKA pEXpl 15 ECTS**
2YNOAO ECTS <30
* Ynapxel duvaTtoTnTa emAoyng TnG AIMAwMaTIkAG Epyaociac II oe Xelpepivod €EAUNVO €OCOV EXEl
NPONYoUHEVWE 0AokANPwOEi enituxwe N AinAwpartikn Epyacia 1.
** O apIBudc npooau&avetal kata 5 ECTS eav dev emheyei n AinAwpatikn Epyaoia 1.
AIBaKTIKEG Movadeg
EEapnvo VIII
Mapadooeig MpakTikr) AoKnaon
ZUvoAo
. .| Qpec . | AidakTikv | ECTS
, ] Qpeg AISaKTIKEG . | AIBaKTIKEG .
BIEl 5T S Oi1daokaAiag | Movadeg Rgg;::gq Movadeg Movadwv
AimA\wpaTikn epyacia IT | MAS_481 | - - - - 6 10
Mabruata Emidoyrg OUVOAIKA PEXPI 20 ECTS***
H
Ain\wpaTikn epyacia I | MAS_473 - - - - 3 5
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Mabnuata EmiAoyrg

OUVOAIKA PEXPI 25 ECTS***

2YNOAO ECTS

<30

**% O apiBuog npooau&dveral katd 10 ECTS i 5 ECTS edv dev enileyei n Ainhwpatikn Epyaocia II f 1

avTioTolxd.
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MINAKAZ MAOGHMATQN EMIAOIHz

AIAAKTIKESZ MONAAEX

2YNOAO
MAGHMA KQAIKOZ | EZAMHNO e AIAAKTIKQN | ECTS | NMPOAMAITOYMENA
Mapadooeig AoKknan MONAAQN
l'ewloyia MAS_357 v 2 1 3 4 -
HAEKTPOVIKEC ®uoikn III
Babpideg kai MAS_358 \ 3 0 3 4 | EpyaoThpio 111
KukAwpata DUTIKAG
MAnpoopikr 111 MAS_359 \Y 1 2 3 4 MAnpoopikn I, 11
YAika TnG 'ng MAS_3510 \" 2 1 3 4
EnioTiun Twv
YANkwv I-II1,
Aopika YAIka MAS_3511 v 2 1 3 4 EiSIka O&uaTa
Mnxavikngc, Eo.
Mabnuarika IV
AyyAikr) FAwooa
Kai OQo)\oqu oy |y AS._ 365 VI 3 0 3 4 KaAn Fy(oon'Tnc,
EnioTnun Twv AyyAIknG Mwooag
YNIK®V
EnioTAun Twv
YKoV I,
Epy. I EmoTripng
EnioTnpn Kai TV YAIKQV,
Texvodovia | yas 366 VI 2 1 3 4 | ouoknd 111,
YYPOKPUOTAANIKWV
YANIK®V Epyaompio II
®uoikng
EpyaoTrpio III
®uoikng
MEeAETN TNG Aourg E”'OT"'IF‘” TV
TWV YANIKOV pE MAS_367 VI 2 1 3 4 | YhkovI,
TeXVIKEG ZKedAONG duoIkn IV
MAnpo@opikn IV MAS_368 VI 2 1 3 4 MAnpo@opikn I, II
Tpia ano Ta
. napakaTw:
AidarTikn TG MAS_369 VI 3 0 3 4 P
®uoikng Xnueia I, 11,
®uoikn 1, I1
YAIka kal EnioThpn Twv
MepiBaAlov MAS_3610 VI 2 1 3 4 YAIkav I
Biopnyxavika Eniotiun Twv
MAacTika MAS_3611 VI 2 1 3 4 YAikav I-1I1
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AIAAKTIKEZ MONAAEZ

2YNOAO
MAGHMA KQAIKOX | EZAMHNO — AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapadoaoeig Apa M| MONAAQN
oKnan
duoikn ®iIAocoia
Kai EmoTnpn 0TV | ag 3615 VI 3 0 3 4 |-
Apxaia EANnvikn
SKEWN
IIEAGTEIS MAS_474 VII 2 1 3 5 |V,
EnmoTnung Twv ,
YAIKQV Ep. Mabnpatika IV
O¢para
Blopnxavikwv kai EnIoTAWN TV
TEXVO)\OYI'K(L)V MAS_475 VII 2 1 3 5 YAKGV I-ITT
Epappoywv Tov
YNK®V I
OnTIKA Kal duoikn 11, 111, 1V,
OnTONAEKTPOVIKA MAS_476 VII 3 0 3 5 EnIoTAWN TV
YAika YAV 1T
, . EnioTiun Twv
MayvnTika YAika MAS_477 VII 3 0 3 5 YAIKG T, II, V
Auop@a Kpapara EnioTnun Twv
kal Navodopnuéva | MAS_478 VII 2 1 3 5 YAikav I-I1I,
YAIka ®uoikn I-111
SOvBeTa YAKd MAS_479 | VI 2 1 3 5 | EmoTiun Twv
YAikwv III
EnioTnun Twv
dwTovikh I MAS_4710 VI 3 0 3 5 YANkwv I, II,
duoikn IV
Blopnxavika .
MéTaMa Kal | MAS_4711 VII 2 1 3 5 | Emomiun Twv
. YAikwv I kai II
Kpapara
EnioTnun Twv
EnioTAEn YAIKaV I, H.
Enipaveiov-Aenta | MAS_482 VIII 2 1 3 5 | Guoikoxnpeia I,
Yuevia EpyacTpio
duoikoxnueiag
EnioTiun Twv
YNK®V I,
Eugun YAIka MAS_483 VIII 2 1 3 5 duoikn II1,
EpyacTrpio III
dUoIKNG
Hiiayoyiia YAKA -y so 454 VIII 2 1 3 5 | Emomiun Twv

Kal AIaTAEEIC

YNkwv V, Eicay.

26




Kavoviouoc Snovdwv

AIAAKTIKEZ MONAAEZ

2YNOAO
MAGHMA KQAIKOX | EZAMHNO — AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapadooeig Apa N1 MONAAQN
oKnan
loan\%
KBavTopnxavikn
OfuarTa
Blounxavik®v Kkai EnmioTiun Twv
TEXVO)\OYI'K(DV MAS_485 VIII 2 1 3 5 YAKGY I-ITT
Epapuoywv Twv
YNk 1T
Kepapika kai EnioTnun Twv
"Yahoi MAS_486 VI 2 1 3 > Yhikov I-I1T
MoonvLEva EnioThpn Twv
Bp ONYH MAS_487 VIII 2 1 3 5 | YAkov IV, Biohoyia
I0UNIKG ‘
KutTapou I, II
EnioTiun Twv
YAikov I, IT duaikn
v,
dwTovikn II MAS_488 VIII 1 2 3 5 EpyaoTrpio IV
dUOIKNG,
Eridoyr) ®wTovIKn
I
EnioTnun Twv
. YAIkV V,
Eicaywyn oTa
YAIKG Kal OTIG Eioay. otnv
Algpyaaiec MAS_489 VIII 3 0 3 5 KBavTopnxavikn,
KBavTikng . ,
; >TOIYXEId MOopIakng
HAekTpOVIKNG DUGIKAC Kal
KBavTikng Xnueiag
YAIka yia EnioThpn Twv
aVaVEWOIHEG MAS_4810 VIII 3 0 3 5 YAk I, I
MNYEG EVEPYEIAC
. i Xnueia III, ®uoikn
HEIERT @ MAS_4811 VIII 2 1 3 5 | IV, EmoTipn Twv
UAIKa .
YAikwv V
MikpoTexvoAoyia EnioThun Twv
kai YAkav I, II
Navorexvohoyia: | MAS-4812 VIII 3 0 3 5 '
YAIka kai AlaTaEeig ®duoikn IV
O @oITNTNAG NpEnel
va Exel
AINAGLATIKE TouAdyioTov 96
spyao!i: T MAS_473 | VII - VIII 5 | guvohkd ECTS

EEaptnon ano To
0<ua
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AIAAKTIKEZ MONAAEZ

2YNOAO
MAGHMA KQAIKOX | EZAMHNO — AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapadoaoeig Apa M| MONAAQN
oKnan
O @oITNTNG NpEnel
va Exel
AIMAQPATIKF TouAdaxioTov 96
spyaoiL:J II ! MAS_481 | VII - VIII 10 | guvoAika ECTS
EEaptnon ano 1o
Bua
O @oITNTNAG NpEnel
MpakTik Acknon | MAS_491 | VII - VIII - - 3 5 | vaée
- TouAdyioTov 96
ouvoAika ECTS
Aoknon HEOW TOU O QoITNTNG NpENel
npoypapparog MAS_492 | VII - VIII - - 3 5 | Vvaée
KIVNTIKOTNTAG - TouAaxioTov 96
LLP/ERASMUS OuvoAika ECTS

* MaBnuara supuTepng naideiac
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MNEPIrPA®H MAOHMATQN: EEAMHNO I

EIZANQrikA ©EMATA ENIZTHMHZ TQN YAIKQN
AINO TON MAKPOKO>MO >TON MIKPOKOZMO

To oUunav kai ol yaha&ieg. O nAIog kai To NAavnTiko ouaTnpa. H UAn kai ol 31aoTACEI OTOV aKpOKOaHo.
H akTivoBoAia Tou nAiou, nnyn evépyelag kai wng. 'Evag Texvntog dopupopog BAEMEI e TO TNAEOKONIO
Tou Tnv I'n ano To diaotnua. O JIacTACEIC TWV QVTIKEIWEVWY TNG kaBnuepivic {wne. H aTpdogaipa, Ta
agpia TNG, Ta pOpIa Kai Ta atopa. O1 BAAACOEG, To uypa oToixeia. H oTepid, Ta Bouvd, Ta OTEPEA UAIKA.
'Eva onTikd MIKPOOKOMIO avaAUel €va QUOIKO NETPpwHA. TOo NAEKTPOVIKO MIKpookoOnio BAEnsl Tov
MIKpOKOGHO. EIKOVEC and nAekTpovikd HIKpoaokonio dIEAEUONC deixvel TNV aToyikr| dopr). O1 dlaoTACEIG TOU

MIKpOKOGHOU Kal TNG dOMNAE TNG UANG.
H ZQH, O ANOPQIOZ KAI TA MPQTA EPIAAEIA

H Cwn atnv I'n. O&uyovo, akTivoBoAia, kUTTapa, {OVTeG opyaviopoi oTo PUOIKO NePIBAMoV. 'YAN, evépyeia
kai {wr). O avBpwnog oTnv NPoioTopIKn NePiodo. Xpovohoyikn €EENEN anod Tnv naiaioAiBIkn enoxr wg Tnv
enoyn Tou aidnpou. Ta npwTa UAIKA. METPeG kal ooTd {wwv. Padievépyela. Aodn Kal QPUOIKEG IBIOTNTEG
TWV UNK®V TNG YNG. MnXavikég 181I0TNTEG Kal Ta NpwTa pyaleia oTnv unnpeacia Tou avepwrnou.

YAIKA KAT TEXNOAOTTA XTHN APXAIOTHTA

YNKG Kai oTnv avanTtu€n Twv npoTwv NOMTIOPWV. DUOIKEC IDIOTNTEC TWV UAIKWV. Mapaywyr Kal
ene€epyaoia UNIKQV oTnv KAaooikr apxaidtnta. Ta Sodikd UAIKG kal ol 1B10TnTeC Touc. H néTpa, To
Hapuapo, To EUAo, o HOAUBDOC, 0 XaAKOC Kal 0 GidNPOC OTO MIKPOOKOMIO: IB1I0TNTEG kai dopr. H xUTeuon
Kal n okAfpuvon Tou PeTahhou. O nNAGG, Ta KepApika UMNIKG Kal ol UaAol aTnv apxaidTnTa: dopn Kai
1010TNTeG. H napaywyn kai n Bagn Twv ayysiwv pe vavoUAika. To nAaopovikd UNKO OTO QWTOMETPO Kal
TO NAEKTPOVIKO PIKpookOnio. Epyaleia kal npwTeg pnXavéG. Moxhoi, BEpUIKEG IBIOTNTEC, avTOX UNIK®V.
Ene&epyaoia uNikwv and Tn Pwpaikn enoxr kar To BulavTio oTov Peoaiwva. H avayévvnon wg n anapxn
NG alyXpovng ENIOTAHNG Kal TEXVOAOYIAG TwV UNIKGV. AUTOKIVOUHEVEG EMIYEIEG KAl MTNTIKEG Pnxaveg. Ol

UNOAOYIOTIKEG UNXAVEG,
H BIOMHXANIKH EMANAZTAZH - ANANTY=H METAAAOYPI'TAZ

H Biopnxavikny enavacraon. Ta PETAMaA Kal ol 1ID1I0TNTEC Toug. MeTtaAhoupyia, kpaupata, XUTEUon Kai
Hopponoinon Tou JeTAAou. H kOwn Tou Eupa@iol GTo NAEKTPOVIKO HIKPOOKOMIO. H peETAAAIKR dopn Kal
01 1D1I0TNTEG TWV BloUnNXavikwv PeTAMwV. H €EENIEN TNG PNXavikng kai Tng Beppoduvapiknig. O unxaveg
Kal o1 Beppikoi KUKAOI. YAIKG Kal BIOPNXAVIKEG TEXVOAOYieG. AnO TO TPEVO OTNV HIKPOUNXAVIKR TwV
wpoAloyonolwv: ZUykpion d1aoTAoEwV, SUVAREWV Kal TEXVIKWOV. TEXVIKOOIKOVOUIKA OTOIXEId Napaywyng
UNK®V Kal OXETIKWV BIOPNXavikwv npoiovTwv. And To npwmTo Tpévo oTa olyxpova auTokivnTa Kal

agponAdava. O KOIVWVIKEG Kal OIKOVOUIKEG ENIMTWOEIG TNG BIOKNXAVIKNAG £NMAvACTAONG,.
H EMANAZTAZH TQN YAIKQN KAI THZ TEXNOAOIAZ TOY 200u AIQNA

HAEKTPIKA Kal HayvnTIKA UAIKA, NAEKTPIKEG UNXAVEG Kal NApaywyn evepyeiac. IdIOTNTEC kal KBavTIKr) doun
TwV UAIKQV: aTtopa, Wopia kai oteped. To dtolo Tou Bohr, n apxry Tng apeBaiotnTag Tou Heisenberg kai
n €gowon Tou Schrodinger. To QWTOVIO OTNV UNNPesia TwV UAIK@V. DAoPATOOKOMNIKA avdaiuaon.
KpuaTaAikdTnTa Kal nepiBAaon akTivwv-X. Xnuikn ouvBeon UNKwv. H enavdoTacn Tou noAupepiopoU.
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DUOIKEC Kal XNMIKEG IDI0TNTEG TWV NOAUMEPWV. Biopopiaka uNikd kar BIoUAIKA, 1D1I0TNTEC KAl EPAPHOYEC
oTnv 1aTpikn. Mapadeiypata oUVOETwV UNIK®V ano Tnv @uon kal Tnv agpodidoTnuIkn TexvoAoyia. H
avaykn auTopaTwV HadnuaTIK)V UNOAOYIOHWY Kdl ENIKOIV@VIWV. ANO TOV PNXAVIOPO Twv AVTIKUBNpwY
OTOUG OUYXPOVOUG NAEKTPOVIKOUG UMNEP-UNOAOYIOTEG. H €navacTacn TnG HIKPONAEKTPOVIKNG. HAEKTPIKEG
Kal ONTIKEG 1ID10TNTEG TWV UNIKQV. HUIaYwyIKA UNIKA, EVEPYEIAKEG {WVEG, NAEKTPOVIKEG Kal ONTIKEG IIOTNTEG,
Ano To TpavlioTop OTNV NAEKTPOVIKN OAOKANPWON unep-gupeiag kAipakag (ULSI). Ynepaywyoi kai
TeXvoAoyia UPNA®V NAEKTPOAYVNTIKWV NEJIWV Yia TNV PayvnTIKA Topoypagia, TNV napaywyr EVEPYEIAG

Kal Ta unepTayea Tpéva.
0O 210 AIQNAZ THZ NAHPO®OPIAZ KAI THZ NANOTEXNOAQOI'TAZ

YANKkG nou napdayouv kai Xelpilovral To GG oTnV unnpeoia Tou avBpwnou. Adilepc: and Tnv Bapid
vaunnyikr Blognxavia otnv vavo-eneEepyacia UNIK@V kal Tnv Blo-1aTpikr). ONTIKa UNKG oTnv napaywyn
EVEPYEIAC KAl TIG TEXVOAOYIEG TNG MANpogopiac. PwToBOATaIKN napaywyn evépyelac. ONTIKEC iVeG Kal
ONTIKEG TNAEMIKOIVWVIEG: O MNAYKOOMIOG 10TOG MPOoioV TG TexvoAoyiag Twv UAKwv. NavoUlikd kai
NPWTOYVWPEG IDIOTNTEG TNG VAVOJOUNHEVNG UANC. MAQopovia kal KBAvTIKEG Wngide. HAEKTPOVIKEC Kal
QPWTOVIKEG 1010TNTEG oToV vavokoopo. NavoTexvohoyia, péBodol, véa mpoidvTa oTnv UMnnpecia Tou
avBpwnou: PIOPNXavikr napaywyr, EnIKOIVOVIEG, Uyeid. To HEMOVTIKO TEXVOAOYIKO Kal (PUOIKO
nepIBAiov.

EPFASTHPIA: ©a npayuaTtonoin8ouv 4 povowpa UNoXPEWTIKA EpyacTnpla enideIEng TN opyavoAoyiag Tou
TuAMaToc.

E®APMOZMENA MAGHMATIKA I

UvapTnOEIG KIag METABANTAG: OPIO, OUVEXEI, AVTIOTPOPEG GUVAPTNTEIG.

EkBeTIKEC, AoyapIBUIKES, unePPONIKEC OUVAPTAOEIC Kal O avTIOTPOPEG TouG. Avadpouny aTov dIapopIKo
AoyIopO OUVAPTACEWY HIAG PETABANTNG: TEXVIKEG MAPAYWYIONG, €PAPHOYEG napaywywv, dlagopikd.

Oewpnua NeENAEYUEVNC Kal avTioTpopnG ouvdapTnong.
ZuvapTnoeiC NOA®V PJeTaBANTOV: ‘Opia Kal CUVEXEID, HEPIKEC NAPAYWYOI Kal dIapopIKa.

Avadpopr) aTov OAOKANPWTIKO AOYIOHO GUVAPTAOLWV KIAc HETABANTAG: TEXVIKEC OAOKANPWONG, EPAPHOYEC
OAOKANPWONC.

levIKEUPEVA OAOKANP®UATA.

AnAEc dlapopikéG €EI0WOEIC 1nNG TAENG (Alaxwpiolpe EEI0MOEIG).

2eIpEC apIBP®V Kal ouvapTnoswv-Kpitrpia oUykAIonc. AndAUTN Kai opoIopoppn GUYKAION.
Mapaywyion kal 0AOKANpwan CEIpwV.

>eIpég Taylor, dUVAUOOEIPEG.

Miyadikoi apiBpoi

ANyeBpa dlavUOMATWV. ZUCTAPATA OUVTETAYHEVWV. EowTepIkd, €EWTEPIKO Kal HIKTO  YIVOUEVO

dlavuopaTtov. Egowan eubeiag kal emnedou. KwVIKEG TOUEG.

Mé£Bodog Crammer yia €NiAUGT YPAPHIK®Y CUCGTNHATOV.
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AlGVUOUATIKEG OUVAPTNOEIC Kal £§i0WON KAPNUANG. E&iocwon enipavelac. ENQAvelec ek NePIOTPOPNG.

KaunuAoTnTa Kal oTpéwn kaunuAng. BaBuwTa kai diavuopatikda nedia.

NMAHPO®OPIKH I

IoTopikr| avadpopr TWV UNOAOYIOTIKWV OUCTNHATWY. Auadiko ouoTnud. YAikd (hardware) kai AoyioHIKO
(software). ApxitekTovikny H/Y. Kevrpikr, povada enegepyaociac (KME). KUpia kar BondnTikny MVAMN.
JUOKEUEC £10000U/eEOD0U. MePIPEPEIaKEC OUTKEUEG. O pOAOC Tou AsiToupyikoU oUOTAMATOG. Eloaywyn
ota diktua kai To Internet - AIKTUGKEG E€PAPUOYEG: NAEKTPOVIKO TAXUDPOMEIO, WETAPOPA apxeinv,
anodakpuopévn NpooBacn, NaykOOUIOG I0TOG, UNXaviopoi avalitnong nAnpogopiwv. MpoypaupaTiouod.
ANyOpIBpol Kal Aoyikd diaypdppaTa. MpoypappaTiopog e FORTRAN9O.ZUVTAEN, EVTOAEG €100D0U-€E050U,
OOMEC eNéyxou pong, OOWEC enavaAfWewv, XeEIPIOPOG noAudiaoTaTwv  WETABANT®V-MIVAKEG,
UnonpoypaupaTa, BacikeG NPOyPAUKATIOTIKEG TEXVIKEC. EEGOKNON 0TV KATACTPWON Kal EQApHoyn anAmv
aAyopiduwv.

EpyaoTtnpiakéc AGKAOEIC

EZoikeimon pe To nepiBadAov Twv Windows. Aiaxeipion apxeinv Ye Tov Windows Explorer, ekTéAean anAov

NPOYPARKATWY, EUPEDN ApXEiWV I KATAAOYWV, EAEYXOC TWV NEPIPEPEIAKWV CUOKEUWV.

O enegepyaoTng keiyévou MS Word. To @UMo epyaciag MS Excel. To npoypayupa dnuioupyiag
ypapnuatwv MicroCal Origin.

EUpeon kai diakivnon nAnpogopiwv ato AladikTuo. www, e-mail, telnet, ftp.

Enikoivwvieg kai AikTua. Méaa kail Tponol ETadoong TnG nAnpo@opiac. Eidn diktuwv. Tponog Aeiroupyiag
Kal NpwTOKOAAG enikoivwviag Tou Aladiktuou. EUpeon kai diakivnon nAnpogopiwv (nAekTpovikd

Tayudpopeio, NAyKOOUIOC 1I0TOC, HETAPOPA APXEIWV, CUVOUINIEG Kal NAEKTPOVIKEG OUVAVTHOEIG).
To nepiBalov Tng MS Fortran PowerStation. AvanTuén kal eKTEAEON anA@V NPOYPAPPATwV.
EVTOAEC eAEyXOU TNC PONC TOU NPOYPAUHUATOG.

Xprion Nivakwv Kal GuvVapTHoE®Y.

Eyypagn kal avayvwaon apyeiwv.

®YZIKH I: Mnxavikn

AiavUopata. Kivnon oe pia didoTaon: MEon TaxuTtnTa, ETiypigia TaxUutnTa, Emitaxuvon, OuaAd
enirayuvopevn kivnon. EAeUBepn nTwon. EEaywyn Twv 5000wV Kivnong e Tn Xprion aneipooTiKou
Aoyiopou. Kivnon og dUo diaoTdacelg: Ta diaviopaTa PeTaToniong, TaxUuTnTag kal emraxuvong. Kivnon e
oTabepry enitayxuvon o€ OUO OIa0TACEIG, OMAA] KUKAIKR Kivnon, EPANTOMEVIKN Kal AKTIVIKR ENITAXUVON
oTNV KaunuAdypapun kivnon, oxeTikn TaxUTnTa kai enirayxuvon. O1 voyol Tng kivnong: n évvoia Tng
duvapng, o NpwToG vopog Tou Newton kal adpaveiaka cuoThAKATa avapopdc, adpaveiakn Hala, o deUTePoC
VOHOG Tou Newton, Bapoc, o TPITog VOUOG Tou Newton, (papHoyeC Twv VOUwv Tou Newton, duvayeig
TPIBAG. KukAIkr Kivnon: epappoyr Tou deUTepou vopou Tou Newton oTnv opaAr} KUKAIKE Kivnon, kivhon
ME TNV napouaia dUVAREWY MOU avTIOTEKOVTAl aTnV Kivnaon. 'Epyo kai evépyeia: €pyo oTadepric dSuvaung,
€pyo Un oTabepng duvapng o pia diaoTaon, €pyo kal KIVNTIKN evépyeld, 10XUG. AUVAUIKN EVEPYEIT Kal
dlaTrpnan TNG evepyeiag: dIATNENTIKEG Kal Un diaTnenTiKEG dUVAEIG, Auvapikn evépyela, diaTrhpnon Tng
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MNXAVIKNG VEPYEIQG, KN dIaTNENTIKEG QUVAMEIC KAl TO BE®PNUa £PYOU-EVEPYEIAG, AUVAMIKN EVEPYEIQ OF
eAaTnpIO, OXEOon MWETAEU dIaTNENTIK®Y DUVAMEWV Kal DUVAMIKNAG evEPYEIac, diaypduHaTa evEPYEIAG Kal

0TaBePOTNTA TNG Ic0pponiac, diaTrnpnaon oNKNG EVEPYEIAG.

MPAMMIKT 0PN Kal KPOUOEIG: YPAHKIKR OpHn Kal wnan, diatipnon TnG YPAWKIKAG OPUNG yid ouoTnuaTa
dUo owpaTwv, kpoUoelG, kpoUoelg oc pia didoTaon kal dUo dlaoTacelg, KEvTpo palac, kivnon evog
OUCTAUATOC OCWHATWV. MEPIOTPOPH EVOC OTEPEOU OWHATOC YUpw and oTabepo agova: ywviakn TaxuTnta
Kal YWVIGKN ENITAXUVOT, NEPIOTPOPIKN Kivnon WE OTABEPN YWVIAKN ENITAXUVON, OXEOn avapgeoa pE
YWVIAKEG KAl YPAUMIKEG NOCOTNTEG, KIVNTIKN EVEPYEIA NEPIOTPOPNG, UNOAOYIOUOG ponwv adpdveiac, ponr,
OXEON avapeod OTn PONM Kal OTn YWVIakr MITAXUVON, €pY0 Kal EVEPYEID OTN MEPIOTPOQIKN Kivnan.
KUNion, oTpogopuny Kal ponn: KUAion evdg oTepeol owPATOC, dIAVUOHATIKO YIVOUEVO Kal 1 ponn,
NEPIGTPOPN EVOG OTEPEOU OWUATOC YUpw anod otabepd afova, diaTrpnon TnG OTPOMOPUNG. ZTATIKNA
I0opponia Kal EAACTIKOTNTA: Ol CUVONKEG I00pponiac evog oTepeolU AVTIKEIEVOU, TO KEVTPO PBApouc,
napadeiypata oTEPEwV Nou BpiokovTal oe Icopponia, EAACTIKEG IBI0TNTEG oTepewv. Enipaveiakr) Taon Kal
TPIXOEIDIKA (PaIvOPEVa. MNXaviKr PEUCTWV: KATAOTACEIG TNG UANG, METABOAN TNG MIEGNC ouvapTNOEl Tou
Babouc, avwan kal n apxn Tou ApxIKndNn, PEUHATIKEG YPAUMES Kal N eiowon ouvexeiag, E&iowon Tou
Bernoulli, 100G,

EPFAZTHPIO I ®YZIKHZ

MeTpnosig — Oswpia oPaAPaTwy. Avaluon neipapaTtikev dedopévav — MpaPIKEC NApacTACEIC.
METpnon NukvoTNTAg UNKWV — Xprion SIaoTNHOUETPOU — HIKPOUETPOU.

EUpeon Tou YETPOU OTPEWNG HETAANIKWV GUPHATWV.

STPOPIKEG TANAVTWOEIG Kal ponr) adpaveiag.

METPNON TOU OUVTEAEDT) ECWTEPIKAG TPIPNG UypoU HE TN HEBODO TNG NTWONG MIKPWV OPAIP®Y.
MeAETN TNC ENIPAVEIAKNC TAGNC UYPOV.

EAaoTikr) kal NAQOTIKN napapoppwaon — Mpoadiopiopog Tou YETPOU eAACTIKOTNTAC.

Oeswpnua diathpnong TnG Mnxavikng evepyeiag — Aiokog Tou Maxwell.

XHMEIA 1

ATopa, popia kar 1ovTa: ATopikr dopn kal NAeKTpovikr. MeplodikOG nivakac kal NePIOdIKEG 1IBIOTNTEC,
TovTIKOG kal OHOoIONOAIKOC OEOUOC Kal HOpPIaKN YewWUETpia. AlaAUpaTa, o&€a Bacelg, pH aAata avTidpdosig,
OTOIXEIOMETPIa. XNUIKN 100pponia-apyn Tou Le Chatelier. Xnuikn KivnTIKA. AvTIOpAceig oEeidoavaywyng.

KBavTikr) Bempnon Tou aTtopou, KRavTikoi apiBuoi kal aToHIKA TpoXIakd.
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NEPIrPA®H MAOHMATQN: EEAMHNO II

EMIZTHMH TQN YAIKQN I: KpuotaAAiki Aopr), Aiaxuon kai Mnxavikeg ISI0TNTEG
Eiocaywyn): IoTopikry avadpopn otnv EENIEN Twv UAIKGV. H onpacia Twv UAIKQV yia Tnv olkovopid, Tnv
Texvoloyia kal Tov MoNITiopo. H avaykaidtnta Tng EMoTrung Tov YAIK®V. KaTnyopieg oTePEmY UAIKWV.

KpuoTahNikd, NuIKpUGTAAIKG Kal GUop@a UAIKA.
ATopIKR Kal Mopiakr) Aopn: Xnpikoi deCpOi.

Aopn TwWV KPUOTAMIKWV OTePewV: KpuoTaMIKEC OopéC. KpuoTaAhika oucTnpaTtd. Ta KpuoTaAAIKa
nAéypaTta Bravais. KpuoTaloypa®IKEG ouVTETayHEVEC, OIEUBUVOEIC kal enineda. Aeikteg Miller. Apoppa

UAIKG. AvigoTponia. NepiBAaon akTivav X yia Tnv £akpiBwaon TNG KpUGTAANIKNG OOUNG.

ATENEIEC TWV OTEPEWV: ZNUEIOKEG aTENEIEC. Kevég BEoeic kal auTonapepBoAec. Mpooyitelic oTa oTeped.
>Teped dlaAUpaTa. Eidn AteAeiov. AlaTapaxec. MPapMIKEG Kal JIENIPAVEIGKEG aTEAEIEG. ‘Opla KOKKWV.

Aidupiec. ATéNEIEG Oykou N kUpIag pagac. ONTIKR kal NAEKTPOVIK HIKpookonia.

Aiaxuon: Mnxaviopoi didxuong. Aidxuong oTaBeprc kal pn oTabepnc katdoTtaong. MapayovTeg mou

ennpealouv Tn diaxuaon. ANol Tpdnol diaxuong.

Mnxavikeg I810TNTeG Twv YAIK®V: Taon kai napapoppwaon. EeeAkuopog, BAipn, diaTunon kal oTpewn.
EAaoTIKA  Napapdp@won. SUMNEPIPOPA  TACNG-NAPAROPPWONG. EAACTIKEG 1810TNTEG TwWV  UAIK®V.
AvehaoTikoTnTa. MNAACTIK Napapop@waorn. EQeAkuaTIKEC 1DI0TNTEC. Alappor). AvToxn Ot €PeAKUOUO.
OMKIJOTNTA, enavarta&n, OuoBpaucToTnTd. OANINTIKN, JIATUNTIKA KAl OTPENTIK NAPApopewon.

SkANPOTNTA. AOKIMEC OKANPOTNTAC. Xediaon UAIK®V Kal NapayovTec acpaieiac.

AlaTapayec kal Jnxaviopoi ioxuponoinong: AlaTapaxeg kal XapakTnpioTika Twv diatapaywv. OAioBnon.
MAQOTIKA  NAapapopPwWaon MOoAUKPUOTAANIKWV  UAIK@V. [apapopewon He  didupia.  Mnyaviouoi
I0XUPONOINoNG 0€ METAAA. ZKAfpuUVaN. AvAKTNON, avakpuoTAAwWon kal avanTugn KOKKwV.

AoToxia YAkwv: Opauon. ‘OAkiun kai wabupry Bpavon. Koénwon. KukAikry T@on. H kapnuAn S-N.
Pwydatwoeic. ‘Evapén kar d1adoon pwydatooswyv. MepiBarlovTika gaivopeva. Epnuopdc. daivoueva
TAong kai Beppokpaciac. MéBodol NPoekBoAng dedopevwy. KpduaTta upniwv Bepokpaciov.

EPFAZTHPIO I EMIZTHMHZ TQN YAIKQN

HAekTpovikny Mikpookonia Zapwong

MepiOAaon AkTivwv X

Mikpookonia ATOMIKNG ZApwong

MoppoAoyia KpuoTaAwv-ZuppeTpia

>UvOEaN KPUOTAAIK®DV UNK®DV

OnTikr) Mikpookonia

Mponapaokeur MeTalikwv Aslypdtwv MNa Metaloypagikn Mapatrnpnon
2kANPOTNTa METAAWY

E@eAKUOHOG METAN®Y
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OepUIKN aywyIHoTNTa METAAWY
E®APMOZMENA MAOGHMATIKA II
KaTeuBUvouoa napaywyoc. Babuwan, andkAion kai oTpoBINIGUOC.

uvaptnoesic noMav PeTaBAnTwv: AvdanTtuypa Taylor kal akpoTtata. Asopeupéva  akpdTata  Kal

noAAanAaolaoTeg Lagrange.

Enmikapnuia, SINAdG, TPINAG Kal enipavelakd oAokAnpmuaTa.
MeTaoxnuaTiodoi ouvTeTaypévwy kal IakwBlavoi nivakes.
MeTaoxnHaTIoWoi NOANANA®Y OAOKANPWHATWY.

Oswpnuata Green, Stokes kar Gauss.

ZuvapTnoeig duvapikou.

ANyeBpa mivakwv. Opiloucec. AvTIoTpo®n MIVakwy. Mpappika cuaTiuara, . MéBodol eniAuong YPauIKoV
oUCTNUATWY. AlavUopaTIKOI XWpPol Kal unoxwpol. paguikn ave€aptnoia kai Bdacelic. Fpaypikoi

METAoXNMATIOWOI. IBIOTIMEC Kal 1Id10d1avUoNaTd. MeTaoXNHATIOPOC ohoIOTNTAC, Siaywvonoinan MIVAKWY.
MpoanaiToUeveg Baoikég yvwoelg: Eapuoouéva Madnuatika I

NAHPO®OPIKH II

EloaywyIKEC £VVOIEG : apIBuOoi OTOV UNOAOYIOTH, NPAEEIC kal O1IAd0aN OPAANATWY.

AUON PN-YPAUMIK®OV EEI000EWV KAl GUOTNUATWV: HEBOdOG dixoTounong, MeBodoc Newton-Raphson,

HEBODOC TNG TEUVOUOAC,

MapepBoAn kar napekBoAr): ypaupIKr kal NOAUWVUHIKEG napepBoAeg, napepBoAn Lagrange, napepBoAn

Newton, Splines, eAayioTa TeTpaywva.

OMokArpwaon: péBodog Tpaneliou, oUVOETOG kavovag Tpanediou, anhog kal oUVOETOG kavovag Simpson
1/3, ohokArpwon katd Romberg, kavdvag Gauss.

EniAuon ypappikwv ouoTnuatwyv: JeBodol anaroipnc, anahoipr) Gauss, unohoyiopdg opifouoac, HEBodog
Gauss-Jordan.

Mapaywyion: péBodol Baoiopévol o avanTuypaTa Taylor, yeBodog Richardson, nio oUvBeTeC pEBODOL.

AUon dlagopikwv e§lowoswv: PeBodog Euler, pébodol Runge-Kutta 2ng kar 4ng Ta&ng, eniluon ouvibwv
O1aPopIKWV EEI0MOEWY AVWTEPNG TAENG.

EpyaoTnpiakég ACKNOEIG
1. AUOn pN-ypapMIKQV E5I0WOEWV Kal CUCTNHATOV

2. MapepPBoAn, napekPoAr kal oAokAfpwan

w

EniAucn ypauuIkav oUGTNHATWV

4. Mapaywyion kai AUon dIapopIKWV EEICMOENV
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MpoanaiToUPeveg BAOIKES YVAOEIG: NMANpo@opIkn I

®YZIKH II: OeppoTnra-Kupariki

OepUodUValIKn: Ospuokpaaia, 10aviko aépio, BepuoTNTA, BEPUOXWPNTIKOTNTA, BEPUIOOUETPIA. OEPUIKN
OlaoToAn. Mp®TOC VOHOG Beppoduvayikne. Eloaywyry otnv KivnTikr Bewpia Twv agpiwv. NOHOI TEAEiwV
aspinv-MeTaBolég PVT. KataoraTikn egiowon agpiwv. AcUTEPOC VOUOC TNG BepHOdUVAMIKAG. ANAEC
BepUIKEG punxaveéc. H évvoia Tng evrponiag. MeTagpopd BeppdTnTac,

Talavtooeig: AnNA appovikn kivnon, pada avaptnuévn anod eAaTrplo, evEpyeld Tou anAoU appoVvIKoU
TAAQVTWTH, TO EKKPEUEG, POIVOUTEG TAAAVTWOEIC, EavayKaopéveg TaAavTWoelG. KupaTikn Kivnon: €idn
KUMATwV, 0dglovTa povodiaoTaTa KUpaTa, enaAAnAia kal GUPBOAN TWV KUPATWY, TaxUTNTa KUPATWY OF
vnuara, avakiaon kai 31adoon Twv KUPATWY, apUOVIKA KUPATA, N EVEPYEIQ NOU PETAPEPOUV TA APHOVIKA
KUpaTa evog vipaTog. HYNTIkG kUPaTa - AKOUGTIKR: TaxUTNTa TwV NXNTIKWV KUPATWY, apHovIKa NXNTIKA
KUMATa, EVEPYEIQ KAl EVTAON APHOVIKWV NXNTIKOV KUPATWV, opaipika Kal enineda KUYATA, TO PpAIVOPEVO
Doppler. YnépBeon kal oTaoiya kUpata: enaAnAia kal oUPBOAr ApUOVIK®OV KUPATWY, OTACIKA KUPATA,
oTdoiha kUpata os Xopdn Mnou gival oTEPEWHEVN Kal 0Ta dUo AKpa, GUVTOVIOWOC, oTdcida kUpaTa os
QEPIEC OTNAEC, 0g PAPRdOUG Kal PePBPpaves, dlakpoTnuaTta. levikeupevn e€iowon KUPAToG. AUCEIGC TNG
KupaTikng egiowong. daivopeva diacnopds. MNoAwon KUPATOG. XapakTnpIoTIKEG NAPAPETPOlI KUKATOC.

SUMPBOAR Kal NepiBAacn KUPATWV. Eidn QUOIKWV KUPATWV.

MpoanaiToUpeveg Baoikég yvawoelg: duoikn I, Epappoopéva Madnuatikd I

EPFAZTHPIO II ®YZIKHZ

OeppIKn dIA0TOAR: METPNON TOU GUVTEAEDTH] YPAUMIKNAG dIaGTOANG dIapOpwv HETANMWVY.

MpocdiopiouoC BepoXwPNTIKOTNTAC BEPUIBOUETPOU Kal BeppoTNTA THENG NAYOU.

MéETpnon BepuoTnTac €€aépwong Ke Tn Ponbeiag Tou diaypduparog 6 = f(t).

HAekTpIKO 1000UVaN0 TNG BEpUOTNTAC.

AnAn appovikn kivnon. TaAdvtwon palac-eAaTtnpiou.

YnoAoyIoHOG TNG EMITAXUVONG TNG BapUTNTAG YE TO (PUCIKO EKKPEUEC.

MeAETN OTACIMWV KUPATWY OE XOPON.

MeAETn SIaKPOTAKATOG.

>TAoIda NXNTIKG KUKATa kai npoadlopioHog TN TaxUTNTAg Tou fXoU GTov agpa

MepiBAaon NXNTIKWV KUMATWV.

XHMEIA I1

Xnueia Twv PETAM®V Twv Kupiwv opddwv: AAKaApETaMa (AiBio, Natpio, KaAhio). AAKaAIKEG yaieg
(Mayvnolo, AoBéaTio). MéTaAla Twv opadwv IIIA kai IVA (Apyihio, KaoaoiTtepog kal MOAURJ0C). ZUpnAoka
I0VTa EVOOEIG oUVTAENG. MeTaBaTika oToixeia. Mepiypagr| kai 18I0TNTEG METABATIKWY OTOIXEIWV 181ITEPOU

TEXVOAOYIKOU evdiapepovTog: TiTavio, Bavadio, Xpwpio, Zidnpog, NikéNo, XaAkog, Apyupog, Xpuaoog,
Weudapyupog, YOpapyupog.
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Eloaywyry oTnv opyavikn xnueia: YdpoyovavOpakeg: AAKAvVIA kal KUKAOGAKAVIAQ, aAkEvia kai aAkivia.
OvopaToloyia, CUVTAKTIKA Kal ONTIKA I00KEPN. IDIOTNTEC Kal avTIOPACEIC udpoyovavepakwy. APWHUATIKEG
evwoelc. MoNIKOTNTA Kal ENAYWYIKO PAIVOPEVO. AVTIDPACEIG NAEKTPOVIOPIANG APWHATIKNG UNOKATAoTAoNG,.
Mapaywya udpoyovavOpakwv. OpyavikéG OEUYOVOUXEG EVWOEIG: OAAKOOAEG, aADEUDEG, KETOVEC,
KapBo&uNikd ofa kal napdywya autev. AvTIOPACEIC Kal IDIOTNTEC OEUYOVOUXWV OPYAVIKWV EVWOEWV.
AvTIOPACEIG NUPNVOPIANG UMoKataoTacng otn KapBovulikny opada. Opyavikéc alwTOUXEG EVWOEIG.

Opyavika noAupepn). BioAoyika popia: npwreiveg, udaTavopakes, VOUKAEikd o&éa, Ainidia.

EpyaoTnplakéc aoKAOEIC

1" EpyaoTnpiakn Aoknon
a. Aogalsia aTo Xnuiko Epyaatripio.
B. Enikivduva avTidpaoTnpia: ZUUBoAa npoeidonoinong kal anapaitnTeg NPoPUAGEEIC,
y. Baoika opyava evoc xnuIKoU £pyacTnpiou Kal XEIPITHOC auTav.
2" EpyaoTnpiakn Aoknon
Mapaokeun kai apaiwon SIAAUPATWV.
37 EpyaoTtnpiakr Aoknon
a) Alaxwpiopoi Miyudtwv-AilaxwpIopoi oTEPEWY ano uypd.
B) ZxnuaTiopog SuadlaAUTwv aAaTwy We kataBubion and udaTika SiaAupara.
4" EpyaoTnpiakn Aoknon
Mapaokeur) Kal unNoAoyIoPOG anodoang Tou dinhou Beikol alatoc NikeAiou (II)- Appwviou.
57 EpyaoTnpiakn Aoknon
XNUIKN KIVATIKA
a) EEaptnon Tng TaxuTnTag avridpaonc and Tn cuykEvTpwaon Tou H202
B) KataAuTikn didonaon Tou H202
y) AutokatdAuon Tng avTidpaong KMnO4-Na2C204
67 EpyaoTtnpiakr Aoknon
Anoudvwon QUOIK®WV NPoioVTWV (anopdvwon kageivng anod Todi). AIaXwpIiopog HE ekXUAION
71 EpyaoTtnpiakr Aoknon

MpwTeiveg. IoonhekTpikOd onpeio. OpopBwon Twv NpwTeivwv. Aokipr dloupiag yia avixveuon Twv

NPWTEIVMV.
817 EpyaoTtnpiakr) Aoknaon
MupoxnMIKN avixveuon YeTAAwV oTa aAata Toug.

91 EpyaoTnpiakr AoKnon
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>UvBeon akeTavihidiou-MupnvoPIAEG avTIOPACEIC UNOKATACTACNG OTIG KAPPOVUAIKEC EVWTEIC,

MpoanaiToUYeVEG BACIKEG YVWOEIC: Xnueia I

NMEPITPA®H MAGHMATQN: EEAMHNO 111

BIOAOIIA KYTTAPOY 1
ApXEC KUTTAPIKNG 0pYavmonc. ApXEC HOPIAKNC opyavwaong. NMAaouaTikn YePBpavn. MeuBpavikrn Yetagopd.
EvdokuTTapia dlayepiopaTta  Kal  PETAQOPd. UTOAvVANApaywHevd KUTTAPONAAOMUATIKA opyavidia-

MiToxovopio. KuttapookeeTog. KuTtTapikég alMnAemidpdoeic. IoToi.

EMIZTHMH TQN YAIKQN II: MétaAAa, Kepapika kai ‘'Yalol

Alaypappata @aoswv: ‘Opia dlIaAuTOTNTAG, PACEIC Kal Hikpodour). Ioopponia @dcswv. Alaypappara
(Aacswv Ioopponiac. Auadikd IG0HOPPIKA Kal EUTNKTIKA OUOTAMATA. EUTNKTOEIDEIC Kal NEPITNKTIKEG
avTidpdoeic. O kavovag ¢pacewv Tou Gibbs. To cloTnua oidrpou-avBpaka. To diAypaAPHd QACEWV

010 pou-avBpakouyou a1drpou. Mikpodouéc o kpapaTta o1dnpou-avepaka. Kpduata aAwv oToIxEiwv.

MeTaTponég pAcewv oTa YETAANa kal avanTu&n HIKpodopwY: MeTaTponéG PpAcswv. MeTaBoAEC IBI0TATWY
Kal JIKpodOoNG oTa KpapaTta oidrpou-avepaka. 1000ep e HETATPOMNEG. MNXaVIKr CUUMEPIPOPA KPAPATwV
o1drpou-avBpaka. SeupnAatog (tempered) HapTevaoiTnG. OpUIKEG KATEPyAoieg: AvonTnaon. OeppIkn
KaTepyaoia XaAuBa. ZkANpUVON Kal HPNXaviopoi OKANpUVONG. AoOKIPAoieC €AEyXOU Kal KAWPMUAEG
okAfpuvone. Enidpacn Tou PEoOU, Kal TWV YEWHETPIKMY XAPAKTNPIOTIKWY ToU JEiyaTog OTn OKApUvON.
SkAfpuvan pe kabignon.

MeTaAIKa kpapaTa: Biopynxavikn katepyaaia kpapdtwv. Kpduata oidrpou. KpdpaTta xaAkoU, adoupiviou,

payvnoiou, TiTaviou. Mupigaxa péralha. Ynepkpduara. Euyevr) ETANAa.

Kepapika UAIKG: Aopn karl 1810TNTEC TV KEPAMIK®Y. KpUoTaANKr Sour KEpAMIK®Y. MUPITIKG KEPAMIKA.
AvBpakac. MoppEG Tou avBpaka: diauavTi, ypa@itng, PoUNepEvia. ATEAEIEG OTA KEPAWIKA. AlaypappaTta
¢acswyv. Mnxavikad {nTAUaTa Twv Kepapikwv UNKwv. Wabupr Bpalon. MAAOTIKA napapoppwon Kai

Mnxavioyoi.

Mupipaxa YAika: Mupipaxor nnhoi. Mupipaxa uhikd anod silica kar yayvnoia. Eidika nupipaxa. Kepayika
eKTPIBNG Kal Asiavong (abrasives). KapBidia kai viTpidia: avBpakouyo nupitio (SiC), kal almwToUxo nupiTio
(SizN4). Koviauara. Toigévra. Mponyuéva kepapikd. Ahoupiva (Al,03) kai gpkovia (ZrO3). Kepapika UAIKG
aIXHAG.

‘Yahoi: Eioaywyr. MpoTuna dopng yia To yuaAi. MpoBAewn oxnpaTiopoU yuaAioU. Mnxavikeg ISI0TNTEG,
>Uvdean yuahioU /ueTaMou kal yuahioU/kepapikoU. AvBekTIKOTNTA Tou yuahioU. MnAoi. XapakTnpioTika,

ouOTaon kai TEXVIKEG BIOPNXavIKnG enegepyaaciag. =npavon kal nupwan.

MpoanaiToUPeveg BAoikeG yvwaelG: Emoiun Twv YAikav I, Xnueia II
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EPFAZTHPIO II EMIZTHMHZ TQN YAIKQN
MpoadIopITHOG TOU HETPOU EAACTIKOTNTAG HETAM®WY, KEPAKIKAV Kal UGAWY HE TN JEBODO TNG NAKTWHEVNG
papdou.

MNXavIKEG IDIOTNTEC HETAAWY, KEPAUIKWOV Kal UGAWV E UNEPTXOUG,.
OepUIKN ENeEepyacia UNIKQV.

AlaypappaTa eAacswv JETAAWV Kal KpapaTwy.

Aokipn Jominy.

>UvBean TITaviag Je TNV TEXVIKN HETATPONNG KoAAoEISoUG diaAlpaTog og NnkTwia (sol-gel).

E®APMOZMENA MAOGHMATIKA III
MiyadikeéG ouvapTnoeic. Mapaywyion kai oAokANpwon Hiyadikng ouvapTtnong. Oswpnua Cauchy. Zeipeg
Laurent kal OAOKANPwTIKG undAoina.

OOVEVEIC Kal N OHOYEVEIG SIaPOPIKEG EEITMOEIG. ZUVNBEIG DIaPopIKEC EEICWOEIC NPWTNG TAENG Kal PéBodol
eniluong. N-00TNG TAENG CUVNBEIC YPAUMIKEG DIAPOPIKEG EEIOWOEIG e 0TABEPOUC GUVTEAEDTEG - HEBODOI
enil\uong. MetaoxnuaTiodog Laplace kal epapyoyr Tou otnv €nilucn ouvnBwv dIaPopIKWV EEICRTEWV.
Mé£Bodo! eniAucnG cUCTNUATWY dIaPopIKV EI0WTEwV. AUCN dIaPOpPIKWY EEIOMOEWY HE TNV HEBODO Twv

OUVALOCEIPQV.

>uvapTnoelg Bessel. MoAuwvupa Legendre, opBoywviOTNTA AUTAV Kal avanTuyla GUVAPTIOEWY O€ OEIPEG

noAuwvUpwv Legendre.

MeplodIkEG ouvapTnaoelg, Zeipec Fourier: nNAnpng osipa Fourier, ogipd Fourier nuITovou, osipd Fourier
ouvNUITOVOU, MIyadikr avanapaoTacn oeipd¢ Fourier, TautoTnTa TOU Parseval. OpBoywvies Kal

0pBOKavoVIKEG ouvapTnoeic- oUKBoAo & Tou Kronecker. EQappoyec osipawv Fourier.

MpoanaiToUPeveg BAoIKES yVwOEIG: Epappoopéva MadnuaTika I

®YZIKH III: HAeKTpOHayvnTIOHOG

HAekTpikd nedia: Nopog Tou Coulomb, To nAekTpIKO Nedio, TO NAEKTPIKO MediO OUVEXOUC KATAVOMNG
QopTiou, OUVAMIKEG YPAMHEC, KIVNON (POPTIOHEVWY CWHATIWV O OPOYEVEG NAEKTPIKO Medio. NOPOG Tou
Gauss: Por} nAekTpikoU nediou, VOUOG Tou Gauss, EPAPHOYEG TOU VOHOU Tou Gauss O (pOPTIOHEVOUG
MOVWTEC, aywyoi Nou BpiokovTal 0 NAEKTPOCTATIKN I00pponNia, anodeIgn Tou VOUOU Tou Gauss. HAEKTPIKO
duvapikd: Alagopd duvapikoU kal NAEKTPIKO duvapikod, diapopEG DUVAMIKOU OF OHOYEVECG NAEKTPIKO Nedio,
TO NAekTPIKO Suvapikd kai n Suvapikn evépyelia and anueiakd QopTia, oxeon NAEKTpIKOU nediou kal
NAekTpIkOU SuvapikoU, To SUVAUIKO €VOG (POPTIOUEVOU aywyoU. XwpnTIKOTNTA Kal SINAEKTPIKA: OPIOHOG
Kal UnoAoyiopOG TNG XWPNTIKOTNTAG, OUVOECHOAOYId MUKVWTWV, €VEPYEID anoBnKeupévn oe €va
(QOPTIOHEVO MUKVWTH. AINAEKTPIKA UAIKA. HAEKTPIKO OinoAo ot €EWTEPIKO NAEKTPIKO MEGIO, ATOMIKN
neplypa®n Twv JdINAEKTPIKWY, NOAWON, MOAWCINOTNTA. YAIKA, NUKVOTEG WE OINAekTpIkA. Pelpa kai
avTioTaon: HAekTpikd peUpa, avrioTaon kal vopdog Tou Ohm, n €01kn avtioTaon diagopwv UNIKGV, €va
MOVTEAO NAEKTPIKNG AYWYIHOTNTAG, NAEKTPIKN EVEPYEID Kal 10XUG. KukAwpaTta ouvexoUg peUpaAToC:
HAekTpeyepTikr) duvapn (HEA), ouvdeopoloyia avrioTacewy, ol kavoveg Tou Kirchhoff, kukhwpata RC,
Opyava NAEKTPIKWV HETPRocwv, yYepupa Wheatstone, To noTevoiopeTpo. MayvnTikd nedia: opiopog Kai
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1D10TNTEG TOU PayvnTikoU nediou, YayvnTikn dUvapn o€ aywyod nou diappéeTal and peUpa, ponr Navw o€
Bpdyxo nou OdiappéeTal anod peUPa Kal BPIOKETAl OE OMOYEVEG MayvnTIKO nedio, Kivnon (opTIoPEVOU
owpaTIdiou PETa o payvnTiko nedio, To @aivopevo Hall. Mnyég payvnTikou nediou: vopog Twv Biot kal
Savart, n payvnTikn dUvaun avapeoa og dUo naparAnAoug aywyoug, vOUoG Tou Ampere, TO HayvnTIKO
nedio owAnvoeidolcg, To HayvnTiko nedio nNavw oTov Gfova owAnvoeldolc, JayvnTikr por), VOUOG Tou
Gauss OTOV [ayvnTIoWO, payvnTIKEG IBIOTNTEG TNG UANG. MayvnTika UAIKA. MayvnTIKr) ENIOEKTIKOTNTA Kal
payviTion. AlguayvnTikd, napapayvnTika, oidnpopayvnTika ulNikd. MayvnTikny uoTépnon. NOWoG Tou
Faraday: O volog enaywyng Tou Faraday, HEA nou ogeiAeTal oTn OXETIKN Kivnon aywyoU kai payvnTikou
nediou, 0 kavovag Tou Lenz, enayopeveg HEA kai enayopeva NAEKTPIKA diNoAd, YEVVNATPIEG KAl KIVNTNPEG.
Enaywyr kai nnvia: Autenaywyr, Kukhopata RL, evépysia payvnTikoU nediou, apoifaia enaywyn,
TahavTwoel o kUKAwpa RL, To KUkAwpa RLC. Kukhowpata evaAlaogopevou pelpatoc: Mnyeg
£VaAAOOOPEVOU peUPATOC Kal dlaypdupaTa NePIOTPEPOUEVWY dIAVUOUATWY, AvTIOTACEIC O£ KUKAWUATA
€vaA\aooOlEVOU PEUNATOG, MNVia OE KUKAWUATA EVAAAACOOOMEVOU PEUNATOC, MUKVWTEG OE KUKAQMATA
evaA\aooopevou peupaToc, KUkKAwpa RLC ev ogipd, 10XUG KUKAWHUATOG £VAANACOOWEVOU PEUNATOC,
KUKAWUATA QIATPpWV, WETAOXNUATIOTEC Kal WETAPOPA NAEKTPIKNG loxUoG. O gfiowoeic Tou Maxwell,
NAEKTPOMayvNTIKG KUWATA, XApaKTNPEIOTIKG WEYEDN, EKMOUMT NAEKTPOUAYVNTIKWV KUPATWY, akTivoBoAia
dinohou.

MpoanaiToUpeveg Baoikeg yvaoelc: duaoikn II, Epappoopéva Mabnuatika II
EPTAZTHPIO III ®YZIKHZ

NOpog Tou Ohm — MpoadIopIoHOG TNE EIBIKAC AVTIOTAGNG METAMNWV.
répupa Wheatstone.

MeAETn kukAwpaTog RC.

MeAETn kukA@PaToc RL kar apxn Aeiroupyiag naAgoypagou.

METpnon TNG SINAEKTPIKNG aTABEPAC UNIKQV.

Nopog Twv Biot-Savart, yETpnon TnG évraonc payvnTikou nediou KUKAIKOU
nnviou.

MeAETN nAekTpooTaTikwv nediwv —Iooduvapikeg Emgaveleg.
PYZIKOXHMEIA I

Ioopponia. Nopor Twv 18avikwy agpiwv. Mopiakeg aAAnAemdpdoeig kal npayuaTikd aépia.

MpwTOC VOHOG TNG Bepoduvapiknc. ‘Epyo kal evépyeia. EvBaAnia. AdIaBaTIKEG HETABOAEG. Oepuoxnueia.
Kavovikeg petaBohég EvBaAmiag. EvBaAmieg oxnuamiopou kal nupikwv avmidpacewv. EEaptnon Tng
evBahniag and Tn Beppokpaadia. ZuvapTnoeig kKaTaoTaoewv. Xxeon peta&u Cy kal Cp.

AeUTEPOC VOHOG TNG BEPHOdUVANIKNG. AUBOPUNTEC HETABOAEG. EvTponia kal eVTPOomnIKEG HETABOAEC. TpiTog
VOHOG TNG Beppoduvapiknc. Evépyeiec Helmholtz kai Gibbs evdg ouoTrpaTog,.

Zuvduaopog Tou MpwTou kal AeUTEPOU VOHOU TNG BepUOdUVAMIKNG. ISIOTNTEG TNG E0WTEPIKNG EVEPYEIAG
Kal Tng evépyeiag Gibbs. Xnuikod duvapiko.
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MeTaoynuaTiopoi kabapwv oucimv. Alaypdupata (pAcswv. STabepoTNTa (PACEWV Kal Opid (PACEWV.
MeTaTponég pacewv. To BepPOdUVANIKO KPITAPIO TNG Ic0opponiac. H Tagivounon Twv JETATPonwV QAcEmV

kaTtd Ehrenfest. Yypd kai emgaveia Twv uypov. Enigpaveiakn Taon.

METaoXNUaTIopoi HIyHAaTwy. OgpUoduvapikn neplypagn HIyHATwv. MepIkEG YPaUUOHOPIaKEG I810TNTEG,
AlgAUpaTa. ABpoIoTIKEG (NPOTBETIKEG) 1010TNTEG DIAAUPATWY. AlaypdupaTa GAcEwY PiydaTwy. O kavovag

TWV QACEWV.

MpoanaiToUpeveg Baoikég yvwoelg: duaikn 11, Epappoopéva MabnuaTika 1

NEPIrPA®H MAOHMATQN: EEAMHNO 1V

BIOAOIIA KYTTAPOY 11
Muprvag-Opydvwon TwV XpWHOOWUATWV. AvTiypa@rn kal Metaypa®r] TNG VYEVETIKNAG NAnpogopiac.
'Ekppacn kai pUBUIoN TNG YEVETIKNG NAnpogopiag (MeTappaon).

Texvohoyia avaouvduaopévou DNA, YEVETIKI UNXAVIKT).

KutTapikn diaipeon. 'EAEyX0G TOU KUTTApIKOU KUkhou. KuTTapikog BavaTog kai anontwon. Kutrapikn Kai
HopIaKr) BAcn Twv avoooanokpioewyv. AlaTrpnaon Kal avaveéwaon TwV I0TWV Kal anoppUBIon Toug ano Tov

Kapkivo.

MpoanaiToUPeveG BAoIKEC YVWOEIC: Biohoyia Kuttapou I

EPFAZTHPIO BIOAOIIAZ

dwTOVIKN MIKkpookonia I: ekuadnaon kal NPOETOINACIa VWMWY NapacKeuaoPdTwy
dwToVIKN HIKkpookonia II: napaTrpnon XapakTnpIoTIK@V TOU KUTTApou

Mitwon

TUnol aipoo@aipiwv

MpoadiopioudC KUTTApIkoU apiBpol kal BIwoIuoTnTac

IoTohoyia

daopatookonia - PacuaToPWTOHETPIa — MPWTEiVEC

EMIZTHMH TQN YAIKQN III: MoAupepn kai Z0vOeTa YAika. YnoBaluion YAikwv. EmAoyn
YAIK®V

Mohupepr): Mopia udpoyovavBpdkwv Kal HAKpoudpia noAupepwv. H  xnueia Twv NOAUMEPWV.
KpuoTaA\IkdTNTA Twv NOAUPEPQV. XapakTnpIoTIkd, ISIOTNTEG KAl EQAPHOYEG TWV MOAUHEPWV: Mnxavikda

Kal BEpUONNXavIKA XapakTnpIoTIKA.

Algpop@woeig Makpopopiwv. ZTATIOTIKA TuxXdiou «nepinatou». EAeUBepn nepioTpodr). KpuoTdaAwon.
©epHOdUVAMIKR KPUOTAM®WONG. MovTéAa KpuoTAA®WONG. YaAwdNng HETANTWOTN. MEVIKEUPEVOC VOHOC TOU
Hooke yia noAupepr). EAaoTopepnG kataortaon. MeydAeG napadopPoelc. Oeploduvayikr €AaoTo-
ehaoTikoTNTaC. IEWdoeAaoTIKOTNTA. Epnucpog kai xaAdpwon Taong. IEwd0oeAacTika povTeAd. Apxn
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enahnAiag Boltzmann. Iooduvapia xpdvou-Beppokpaciac. Mnxavikr aoToxia. Kpitipia nAAOTIKNAG
dlappong kal diappon¢ Tunou crazing. Mopiakd @aivopeva. ©paucTounXavikn noAudepmy. Konwon
noAudepwv. AvToxn oTnv kpouon. Eioaywyry oTtn peoloyia noAupepav. NeuTwvikd Kal Pn-NeEUT®VIKA

peEUOTA. Mopponoinan NOAUMEPWV.

KaTepyaoia kal epapuoyec nohupepwv: MeEBodol nmoAupepiopoU. Eidn noAupepwv. MAACTIKG Kal

eneepyaoia nhaoTikwv. MoAupepr| ivag. EQapuoyeg Twv NOAUPEPY: eniXpioHaTa, KOAEC, Upévia.
Eidika/Mponyuéva MoAupepn): Tveg, PeUBPAveg, YypokpuoTaAIKa NOAUHEPN, KA.

>UvOeTa UNIKA (composites): Evioxuon pe owpatidia. ZUvBETa UNKA PeyaAwv owuaTidiwv kal oUVOETa
dlaonopdac. Evioxuon pe iveg. ZUvBeTa UAIKA NOAUHEPIKNAC, METAANIKNG Kal KEPAMIKNG HATPAG. ZUVOETA UNIKA

avepaka-avBpaka. AopIKG oUVOETa UAIKA. AOUEC PUANWUATWY. ENinedeg doUEC GAVTOUITG.

AIGBpwon kal YnoBauion Twv UAKOV: AlGBpwon Twv HETAMwV. HAekTpoxnueia Tng didppwong.
TaxuTtnTa didBpwonc kal npoBAswn TnG. NabnTikdéTnTa. Enidpacn Tou nepiBarlovtoc. Moppég diIaBpwonG.
AiaBpwTikd nepiBalov. MpoAnwn Tng diaBpwong. OEFeidwan. YNoBAaBuIon TwV KEPAMIKWY UAIKQV.
Aibykwon kal  dlaAuTtonoinon. Opauon Oeopwv. ®Bopd AOyw NEPIBAMOVTIKOV NAPAyoOvVTwWV.

AuToOEEIdwon. AIGBPwon Kal UNoBABUION TwV NOAUHEPIKWY UANIKQV.

Emoyny YAlkwv kai ©guata Zxediaopol Twv YAkwv: Mevikd B€pata otnv enihoyr UAIKQV Kal oTov
oxedIaoHO UAIKWV YIa dIApOPEC EpapHoyEC. EmAoyr) UAIK®V yia £va kuNIvOpIKO GEova und GTPENTIKH TAON.
EAatnpia yia BaABidec auTokivATwyv. SU0TNUa BeppIkn npooTaciac o diacTnuonAolo. EniAoyry oUVBeTwV

UAIKQ@V Y10 INXAVOAOYIKEC EPAPHOYEG.

MepiBaA\ovTIKG Kal OIKOVOMIKG BEpaTa oTnv EnoTrun Twv YAIKGOV.

MpoanaiToUPeveg Baoikeg yvwaoelc: EmoTnun Twv YAkav I, duaoikn I, Xnueia II
EPFAZTHPIO III EMIZTHMHZ TQN YAIKQN

Moppohoyia NOAUPEPWV: HIKPOTKOMIKY) NapaTtripnon.

MnXavikég SOKIPEG: BAIWN NOAUMEPOV.

MNXavIKEG 1ID10TNTEC CUVOETWVY UNIKQV.

>UvBeon NOAUPEPWV HE EAEUBEPEG PITEC Kal UE MOAUPEPIONO OUUNUKVWONG.
IEwdoeAaoTIKOTNTA-EQEAKUCHOG MOAUHEPQV.

Enidpaon nepiBaroVTIK®V NApayovTwv Kal dIAAUT®V GTn PNXAVIKT CUUNEPIPOPA TWV NMOAUHEP®V.
KpuoTadAwon noAupepav.

XapakTnpiopog NOAUMEP®V HE TN PEBODO TNG dlaopIikng BepuidopeTpiac adpwaong (DSC).
Auvapikn pnxavikn avaiuon noAupepwv (DMA).

AiaBpwon.
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E®APMOZMENA MAOGHMATIKA IV
OMokAnpwpata—MetaoyxnuaTiopoi  Fourier. MeTtaoxnuaTiodog Fourier nuITOVOU kal  GUVNUITOVOU.
AvTioTpoQOC WeTaoxnUaTiopog Fourier. TautoTNTeG Tou Parseval. @swpnua ouveéNiENG. Suvaptnon o-

Dirac. Mevikeupévn ouvenkn opBoywvioTnTac. Epapuoyég peTaoxnuaTiopov Fourier.

MEePIKEC YPAUMIKEG DIAPOPIKEG £EI0WOEIG. OHOYEVEIC KAl M OMOYEVEIC WEPIKEG DIAPOPIKEG EEICWOEIC.
E&owosic kUuaTog, Laplace, kal BepudTnTac. Snuacia apyikmv kdl oUVOpIaK®Y ouvinkwv. EniAuon
MEPIKOV DIAPOPIKWV EEICWOEWV HE TN MEBODO TOU XWPIOHOU Twv HETABANTWV. MpoBAnua 1BIoTIHWY-
Otwpia Sturm-Liouville. Mapadeiypata eniluong efiowoswv kOpaTog, Laplace, kai BepudTnTAG OF

nengpacpéva kal aneipa xwpia.

OAOKANPWTIKEG EE10WOEIG-ZUvapTnoelg Green. EniAuan ouviBwv dIagopIkwV eEI0WOEWY WE T HEBOSO TWV

ouvaptioewv Green. Eniluon pepikav SIapopiK®mV EI0MOEWY WE TN HEBODO TwvV ouvapTrioswy Green.

MpoanaiToUPeveg BAoIKEC yVWOEIC: Epapuoopéva MadnuaTika IIT

OEQPIA NMIGANOTHTQN KAI ZTOXAZTIKEZ AIAAIKAZIEZ

Mapadeiypata Tuxaiwv @aivodeévwy, Xwpol nibavotntag, 1IB1I0TNTEG Twv MBAvoTATWV. AEOUEUMEVN
meavoTtnTa, aveEapTtnoia. ZuvduacTikny avaAuon, dlaTaelc, PeTaBEoelc, anapiunon. AIGKpITEG Kal
OUVEXEIC TUXQIEC HETABANTEG. ZUVAPTNOEIC TUXAIWV METABANTWYV. SuvapTnon miBavoTnTag kai ouvapTnon
KATavoung. uvapTnon nukvoTnTac nmeavotntac. AAAayny HeTaBAnTwv. [apApeTpol KATAVOHQV.
FeEVVNTPIEC KAl XAPAKTNPIOTIKEC ouvapTrOoElG. MoAUdIAoTATEG KATAVOMEG, KevTpikd oplakd Bswpnua.
AslygaToANNTIKEG KaTavouéc. Tuxaio deiypa kar deiypatoAnyia. EKTIUNTIKR. MEB0JOI EKTIUNONG. ZNUEIAKD
ekTigynon. EkTignon napapétpwv oc didoTnua. H péBodog TnG WEYIOTNG MIBavo@Avelag. STOXAOTIKEG

dladikacieg: Tuxaiol nepinatol, Aiadikaoieg Poisson, ZTaTioTikdg B0puBoG.

MpoanaiToUPeveg BAoIKES yVwOEIG: Epapuoopéva MadnuaTika I

®YZIKH IV-0OnTikn, ATopikn kai Mupnvikn ®uoikn

KAaoaoikry Bempnaon Tou wToc. Apxr) Tou Huygens. HAekTpopayvnTikny Bempnon Asiktng didbAaong kai
01a0nopa-kAaoaiko povTeAo. Nopog Tou Snell. H évvoia Tng yewpeTpikng onTikng 81ddoong. I1davikdg pakog
kal onuioupyia €idwAou. TUnol Gauss Kdl KATAOKEUAOTWV TwWV (Pakwv. ZUVOETa onTikd GuoThpaTa.
UMBOAN Kkai nepiBAaon Tou PWTOC. ZUupBoAOpETPa Michelson kai Young. ZupBoAr noAanAng dEoung -
Fabry Perot. ®paypa nepi®Aaong. AvaAuon Tou QwTOC UE OTOIXEIa 8Iaonopdac kai nepiBAaonc.

AxTivoBoAia péhavog oopatog. YnoBeon Planck kar kBavTwon Tng evépyelag. KBavTikd aTopIKO HOVTEAO
Bohr. Evepyelakeg oTaBpEG. PwTOVIA. DWTONAEKTPIKO PAIVOPEVO. ATOMIKO (PACHA. KupaTikn Bempnon Twv
owpaTidiwv. Apxn De Broglie. MepiBAaon nAekTpoviwv. Apxn Tng anpoadiopioTiag Heisenberg.
KupaTtoouvdptnon owpatidiou kai egiowon Schrodinger. wpdTio o€ nnyddl duvapikoU aneipou Badoug.
daivopevo onpayyag. Atopo Tou Ydpoyovou. KBavTikoi apiBpoi. AnayopeuTikny apxn Tou Pauli kai
nepIodIkO aUOTNUA OTOIXEIwV. MeTaBACEIG Kal Kavoveg emIAoynG. Aopr) Tou popiou. KBavTikoi apiByoi kai
MoplakeG peTapdoeic. H dopn Tou oTepeoU. Anpioupyia TwV evepyeldk®mVv {wVV. Aywyoi-HovTEC-
nuiaywyoi. HAekTpIKoi POPEiG kal aywylhoTnTa.

ATOUIKEC PeTABAoEIG. Eknopnry QWTOG kal €idn (QAoupaTikng dIanAdTuvonG. ZUPQwvia Tou QwTOG.
AuBopunTn Kal €€avaykaopévn €KMoUnr QWTOG. SUVTEAEOTEG Einstein. AvacTpogr) nAnBuoU®V Kal
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evioXutng A&ilep. TalavtwTng A&ilep, KATOQPAI €KNOMMNG Kal napaywyn Oéopng Gauss. IdIOTNTEG
akTivoBoAiag Aéiep. ®BOPIOHOG Kal PWOPOPICHOG.

EdikG Oéuata: Eioaywyn otnv EIdIKN Bswpia TNG EXETIKOTNTAC. ZTOIXEIQ NUPNVIKAG QUOCIKNG. AOMN Tou
nupnva. Evépyeia olvdeong. Aidonaon nuprva-padievepyeia. Mupnvikeég avmidpacelg. AAUCISWTN
avTidpacn kal Nnupnvikn ékpngn. HAekTponapaywyr o€ avTidpacTnpeg 0XAonG kal oUVTNENG. ENITaxuvTec,
>TOIXEIWON CWHATIA.

MpoanaiToUpeveg Baoikég yvwoelg: duaikn 111, Epappoopéva Mabnuatikd I

EPFAZTHPIO IV ®YZIKHZ
NoOpog Snell-AiaBAacn dwTdg

Mupnvikn AkTivoBoAia

daopa Eknopnng Yopoyodvou & ddaopa Méhavog SmpaTog
DWTONAEKTPIKO PAIVOUEVO-OWTOAYWYIHNOTNTA
>ToIXEIWdEC HAEKTPIKO DopTio

MepibAaon Agoung HAekTpoviwy

EIAIKA OEMATA MHXANIKHZ

AnAOC appoVIKOC TAAAVTWTAG. TAAQVTWTAG HE anooPean kal pe NepIodikn dUvaun. ApHOVIKOG TAAAVTWTAC
oTI¢ dUo diaaTdoeic. Mevikn kivnon o€ pia diaoTaon. Znueia Icopponiag, HIKPEG TAAAVTMOEIC. ZUTEUYHEVEG
TahavTwoelg. Kavovikoi Tpdnol TaAavtwong. Mopiakeég TalavTtwoelc. EEionoeig kivnong Lagrange kai
Hamilton. ZUoTtnua 800 cwudTwv, Kivnon ot Kevtpikd duvapikd. Baoikd oToixeia Bewpiag TavuoTav.
TavuoTnc adpaveiac. EAAOTIKEG 1IDI0TNTEC UNIK®V Kal €EAAOTIKEG OTaBepeC. AlGvuopa Taong. TavuoThc
Taong. TavuoTng napauopPwong. Oecwpia YPAUMIKAG €AaoTIKOTNTAG. [evikeupévog vopog Hooke.
TavuoTnig ehaoTikoTnTag. MpofAnuaTta dokwv. Aokog und Tnv enidpacn povoa&ovikng Taong. Kauwn
dokwv. Mn-Tpaupikn EAacTikr) Zupnepipopd.

MpoanaiToUpeveg Baoikég yvwoelg: duaikn II, Epappoouéva MabnuaTika II, Epapupoopéva MabnuaTika
111

NMEPITPA®H MAGHMATQN: EEAMHNO V

EMIZTHMH TQN YAIKQN 1IV: Eicaywyn ota BioUAika

Eioaywyn. IoTopikr) avadpopr). Biohoyikd UAKA. KoAAaydvo. KAIVIKEC epappoyec Twv BIOUAIKGV.
OdovTiaTpikd BioUAIka. AovTia: Aour, ZUaTaon, 1d16TnTeG. OdovTika EpgpuTelpaTa, TiTavio, KaTnyopieg
TITAaviou Kal KpapaTtwy, emeavelakn enegepyacia Tou Titaviou. OdovTiaTpika apaAlyapara. dupduara
evdodovTiag. Mn peTalika odovTiatpikd BioUAIka, pnTiveg. BioUAikd otnv OpBonedikry. Ootd: Aopn,
1816TNTEG. Kakwoeig Twv 00TAV, kaTaypaTta. ApBponAacTikr I0xiou kal yovaTtog. OoTikd Tolpévta PMMA.
MoAuaiBuAévio unepnwnANG nukvoTNTag. YAIKA oTnv apBponAacTikr 10¥iou Kkal yovatog. YAKA
anokatdoTaonG ooTIKWV eAAEIMPATwY. OOTIKA TOIREVTA PwogopikoU acBeoTiou, Bloevepyd yuaNid,
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KEPAUIKA. Eq@appoyéc Twv BloUNKkav oTn kapdioloyia. AyyelonAacTikn, HeTAaAMIKoi evdapTnpIakoi
vapOnkeg (stents), E@appoyég Twv BioUAkwv oTnv oupohoyia. OupoAoyikoi kaBeTnpec. NpoPAnuaTa katd
TN Xpron BIoUANIK®V oTnv oupoloyid. SUVOETIKA NOAUMEPIKG BIOUAIKA UE €IDIKEC €QPAPHOYEC, OINIKOVEC,
E@apuoyég Twv BloUAIkwv oTn OepuaToloyia. IoToAoyika XapakTnpioTikad Tou Ogpuatog. Eykaluara,
BloUAIkG kGAUWNG eyKaupaTwy. AlaSepUIKN Xopnynon Gapudakwy. Biodiaonwpeva NnoAUpEpN, EpapHoYEG,
Yoponnktwuara: Aopn, IdI0TNTEG, e@apuoyes.  AldBpwon  PETAMIKOV  BloUAKwv.  BioiaTpikn
vavoTexvoAloyia. BiopiunTiky. To§IKOTNTA, ao@AAEla kal avenBUPNTEG EVEPYEIEG TWV VAVOOUCTNHATWY.
PuBuIOTIKO NAQITIO £yKPIONG VAVOTEXVOAOYIK®V (pappakwv. Kavoveg SeovToloyiag epappoyng kai Xprong

TNG vavoTexvohoyiag.
MpoanaiToUYeveg BAoikeC yvwaoelC: Biohoyia Kuttapou II, EmoTtrun Twv YAIK®V IT
EPFAZTHPIO IV ENIZTHMHZ TQN YAIKQN

Mapaokeur) dIAAUPATWV BloAoyikoU £vOIAPEPOVTOC Kal NPOCOHOIWHEVWY BloAoyikwv uypwv (PBS, SBF,
SGF, SIF)

XapakTnpiopog NaboAoyIK®wV evanoBECEwy oupnTNPITIKWY BIOUAIKOV HE (PACUATOOKOMNIKEC HEBODOUC

avaiuonc,.

Mapaockeur) Kal XapakTnpIoPog aAdTwv Tou pwoPopikoU aoBeaTiou P evdlapépov oTa BIOUAIKA
Mapaokeun Bloevepynv ualwv Si02-Ca0 pe Tn péBodo sol-gel

Mapaokeur) BI0dIACNOUEVWY VaVOoWHATIdiwV NOAUAAKTIKOU OEEOC

Mapaokeun Kai 1I810TNTEG UOPONNKTWHATWY

®YZIKOXHMEIA II

HAekTpoxnueia os 100pponia. OepUOdUVAMIKES IDIOTNTEG 10VTWV O JIdAUMATA. IOVTIKEG EVEPYOTNTEG.
HAekTpoxnuika oToixeia. HuiavTidpdoeig kar nAektpddia. 2Tabepa duvapikd o&eidwong. H nAekTpoxnuikn
oglpd. Métpnon Tou pH kal Tou pK. Auvapikr nAektpoxnpeia. Aiadikaoieg o€ nAekTpodia. HAEKTPIKN
OinhooTiBada. TaxUTnTa WETAPOPAg PopTiou. MeTapopd NAeKTpoviou. HAEKTPOXNMIKEG O1adIKATIEC.
Alepyaocie¢ oe oTepeeC enipAveleC. AvanTugn kar doun Twv em@aveiwv. Pognon ot enipAvelsg.
®uoipoenon kai XNUipdenaon. KatahuTtikr dpdon os enipavelec. Pognon kai kataAuon. AiGBpwon Kai
unoBaduion Twv UAIK®V. HAekTpoxnueia Tng didBpwong. TaxuTtnTa diaBpwong. Moppec SiaRpwang.

MpoAnwn d1aBpwonG. Makpopopia Kal poplakd cudgowpaTwpaTta. KoAoedn. MéyeBog kar oxnua.
MpoCBETIKEG IBIOTNTEG. AIQUOPPWON Kal HOPIaKn YEWHETpIa. AopEG avwTepng TAENG.

MpoanaiToUyeveg Baoikeg yvaoelg: duaikoxnueia I, Xnueia II
EPFAZTHPIO ®YZIKOXHMEIAZ

MpoadiopIoUOG TNG 0TaBepAC oXNKATIOHOU GUKNAOKOU IOVTOG,.
MeAETn oupnAdKwv pe paopatookonia UV-VIS.,
MpoodiopioudC TNG BepPOTNTAG aVTIOPACNC EEOUDETEPWONG.

Mpoodiopiopdc Tou diaypdupaTog PACEWY eVOG GUOTHHATOC TPIWV CUCTATIKWY.
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MpoodiopIooC Tou deikTn dIABAAoNC UypwV.
OEe1doavaywylkeG avTidpAoelc.

‘Oopwon: EEapTNon 60UwoNnG and Tn CUYKEVTPWON
Enipaveiakn Taon

OepoxwpnTIKOTNTA Agpiou: Ynoloyiopog Cp, Cv yia agpio

EIZArQrH ZTHN KBANTOMHXANIKH

Mevikég ApxéC kal Afwpata: YAIkG kUpata. E&iowon Tou Schrodinger. ZTamioTikn epunveia Tng
KuMaToouvapTnong. MeTprioida Weyedn kal TEAEOTEG. IDIooUVAPTNOEIG KAl PACHATA IBIOTIHWY. XPOVIKN
€EENIEN kBavTikoU oUCTANATOC. XE0EIC aBeBaidTnTag. Noyor diatrpnong. ZupBoAiopog Dirac.

EQapuoyec: ZwpaTio og kouTi piag, dUo kal Tpiwv diaoTacewy. Zkédacn and JovodiaoTara duvapikd,
(PaIVOUEVO Orpayyac. ApHOVIKOG TaAavtwTngG. MepioTpopry o dUO kal TPEIC dIAOTACEIS, OPAIPIKEC

APHOVIKEC, STEPEOC OTPOPEAC. KEVTPIKO OUVAMIKO O€ TPEIG dIAOTATEIG, ATOUO TOU UDPOYOVOU.

OMokAfpwan TnG Baoikng G@cwpiag: Zniv. KataoTaoeig aniv. MATpec oniv, JATPeC Pauli. Kivnon oniv os

MayvnTikd nedio. ZUvBeon oTpopopuv. TauTOGNUA owHaTidla kal apxn Tou Pauli.

MpoanaiToUPeveG Baoikeg yVwoelG: Eqpappoopéva Madnuarika III, duaikn IV, Edika OguaTta Mnxavikng,

Ocwpia MOavoTATWV Kal ZToXaoTIKEC AladIKATIEG

XHMEIA III

Ta&vounon Twv avaluTIkov peBddwv, TUMol evopyavwv PeBOdwV, avaAuTika opyava, €miAoyn Tng
avaAuTIKNAC peBOdoU, n Pabuovounon oTIC evopyaveg PeBodouc. ZnuaTta kal Bopupoc. Eicaywyr) oTIC
(PAOPATOOKOMIKEG TEXVIKEC. MOCOTIK) BEWPNON TWV (PACUATOXNUIKWV WETPAOEWV. TUAUATa opyavwv.
Eloaywyry oTnv ONTIKA ATOMIKN (PACHATOUETPpia. ®ACUATOUETPIA ATOMIKAG anoppdPnonG Kal aTtopikou
@Bopiopol. OACUATOUETPIA ATOMIKNG EKMOMMNAG. ATOMIKI] (PACUATOMETPIA AKTIVOV X. OUENIWOEIG apXEC.
TuAMaTa Twv opyavwv. MeBodol pBopiopol akTivwy X. MéBodol anoppopnong akTivwv X. MeBodol
nepiOAaong aktivwv X. Eloaywyry oTn QAaopaTtopeTpia HOPIaKNAS anoppo@nong 0To UNEPIWOES /opaTo
(UV/Vis). EQapuoyEC TNG MOPIaKNG PaCUATOUETPIAC anoppoPnong opatou/unepindouc. dacpaTopeTpia

HopIakng pwTalyeiac. Oswpia Tou ¢BopIoHoU Kal ToU PwoPopPITHOU.

Eioaywyn) oTn paouaTtodeTpia unepuBpou. EQapupoyeg TNG pacuaToleTpiag uneptBpou. dacuaTookonia
Raman. E@appoyég Tng ®acpaTtookoniag Raman. dacuatookonia nupnvikou payvnTikoU GuvToviopoU.
XapakTnPIoPOG ENIPAVEIDY e PpacaTooKonia Kal JIKpookonia. XpwpaToypa@ikég péBodol avaluonc-
Yypn xpwlaTtoypagia uynAng nieonc. Ospuikég pEBodoI avaluong.

EpyaoTtnpiakég acknoeig enideignc:

XapakTnpiopog UNIK@V JE Xprion TnG GpacuaTopwTOUETPIac unepiwdouc - opatou.
E@apuoyég TnG pacuaTookoniag unepUBpou aTO XApAKTNPIOHO UAIKWV.
AlaxwpIopoC PEYUATWVY WE Uypr XpwpaToypadia upnAng nicong (HPLC).

®aopaTookonia payvnTikoU nupnvikou ouvToviopou (NMR).
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MéTpnon pH, epappoyec- PuBuIoTIka diaAupaTa
MoTevoIloUETPIKEG HEBODOI avaAuong
Avaluon UNK®V PE (paoPaTOPWTOUETPIA ATOUIKNG anoppopnaong.

MpoanaiToUPevee BaoikéG yvawaoelg: Xnueia II, duaikn IV

NMEPITPA®H MAGHMATQN: EEAMHNO VI

EMIZTHMH TQN YAIKQN V. Oeppikég, HAekTpIkEG Kal MayvnTikéG IB10TNTEG. HAEKTpPOVIKG
YAIkd.

KpuoTahikd MAEypa kal HAekTpovikr Sour Tou atepeol. TahavTwoelg NAéypaTog, dwvovia.

STaTioTikh Fermi. Aéplo eAeuBépwv nAekTpoviwv. EMITpenTég evépyeleg. HAekTpIkn Kkal Beppikn
aywyipoTnTa. OgpuoxwpnTikdTnTa. EIdIkn avrioTtaon. ®avopevo Hall. Evepyeiakég {oVeC. ZuvapTnoEIg

Bloch. MovTéAo Kronig- Penney. Aywyoi. MovwTéG. Hulaywyoi. ATEAEIEG KPUGTAAWY.

HAeKTPOVIKI QOMI NUIAYWY®V. ZWVEG. AECO Kal EUPETO evEPYEIakd Xaopa. Kivnon nAekTpovinv kail onav.
Evepyoc pala. Evdoyeveic nuiaywyoi kal EJNAOUTIOHOC. SUYKEVTPWON Kal EUKIVNOia Gopéwv. H dpaon Twv
npoopifewv. ®opeig NAeIovOTNTAG Kal PelovoTnTac. Enagn p-n. ®payua Schottky. ApvnTikn avTioTaon kai
@aivopevo Gunn. Agop@ol nuiaywyoi. Hulaywyikég diatageig: FET TpavoioTop, diodog Zener, Texvohoyia
MOS, CMOS, oAokANpwHEVa KUKAWMATA. YAIKA YId KATAOKEUN OAOKANPWHEVWY KUKAWHATWV.
MikpONAEKTPOVIKH. NavOonAEKTPOVIKT).

AINAekTPIKA UAIKA. MOAwon, MoAwcipdTNTa. HAEKTPIKN €MIGEKTIKOTNTA, NAEKTPIKN dlanepatdTnTa. Tonikd
nedio. Oswpia Lorentz. EEGpTNON TNG dianepatdTnTAg anod Trn ouxvoTnTa. AsikTng d1abAaonc kai diacnopd
Aiddoon kai anoppdPnaon KUPaTog. KpuoTaAIKG nAEydaTa kal SINAEKTPIKG UAIKA. Z10nponAekTpikdG Kal

NapanAekTpIka UAIKA. MeloNAeKTPIKO Kal MUPONAEKTPIKO @aIVOUEVO. AIGTAEEIC NAEKTPOUAYVNTIKAG

anoppo@nong.

MayvnTikd UNIKA. AlgpayvnTiopog, E€iowon diapayvnTiopoU Langevin, MapapayvnTiopdg, KBavTikn
Bswpia TOU napapayvnTiogoUu, MapapayvnTikn €MOEKTIKOTNTA TWV NAEKTPOVIWV AyWYIMOTNTAG,
21dnpopayvnTiodocg, Ospuokpaocia Curie-vopog Curie-Weiss, EEapTnon TnG payvnTiong kopeopoU anod Tn
Bepuokpacia,  ZidnpopayvnTiodog, Oeppokpacia  Curie  kal  €MOEKTIKOTNTA  OIdNPOMAYVNTWY,
Z10NPOPAYVNTIKEG MEPIOXEC. AEMTA PAYVNTIKA UPEVIA. ZUCTAKMATA HayvATiong. MayvnTikn anoBrikeuon
NANPOPOPIWV.

YnepaywyipoTnTa. Mndevikr e1d1kr avtioTaon, Kpioipo payvnTikd nedio, daivopevo Meissner, Ynepaywyoi
TUnou I kai II. Oeppoduvapiki unepaywywv, E&icwan London, Baoikeg apxeg Bswpiag BCS, daivopevo
onpayyag Josephson. Ynepaywyoi uywnAng Beppokpaciag. Apxeg Aeitoupyiag Tou SQUID.

MpoanaitoUpeveg Baoikég yvwoelg: duaikn 111, Eioaywyn otnv KBavropnxavikn

EPFAZTHPIO V ENIZTHMHZ TQN YAIKQN
YNoAoyIopOG TNG OOMNG TV evepyeiakwv {wvwv oUPQWVA PE To PovodidoTaTo npoTuno Twv Kronig-
Penney.
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To daivopevo Hall oToug Huiaywyouc.

METpnon TNG €IBIKAG NAEKTPIKNG aywyluoTNTAG Yepuaviou oav ouvaptnon Tng Oepuokpaciac kai
NpocdIopIoHOC TOU vepyeiakoU XAouaTog,.

EQapUOYEG TWV NUIaYWYQV.

MeAETN TNG SINAEKTPIKAG CUMMNEPIPOPAG TWV UNKWV und Tnv enidpacn ac nediou, ouvapTnoel Tng
Beppokpaaciag,

MayvnTIKEG JETPNOEIG UTTEPNONG O€ CIBNPOUAayvnTIKA UNIKA.

MeAETN TNC UNEPAYWYIKNG GUHNEPIPOPAG KEPAMIKoU unepaywyoU UWnAng Beppokpaaciag JeTapaonc.

ZTATIZTIKH MHXANIKH

MIKPOOKONIKN Kal JAaKPOOKOMIKA KaTaoTaon Oeppoduvayikol ouoThuaTog. Osproduvalikn icopponia.
®aoIkog XWPoG. Zuvaptnon dlauepIoPoU. SUVOECN OTATIOTIKAG-0EPUOdUVAMIKAG. STATIOTIKEG ONOTNTEG:
MIKPOKAVOVIKI), KAVOVIKI| Kal HEYAAOKAVOVIKN. YNOAOYIOHOG HETAMOPIKNG, NEPIOTPOPIKAG Kal SOVNTIKNG

OUVEIOQOPAG OTNV E0WTEPIKN EVEPYEID, EVTPOMIA Kal BEpPOXWPNTIKOTNTA 1I0AVIK®V AEPIwV.

KaTavopéc Boltzmann, Fermi-Dirac, Bose-Einsein. KBavTika aépia. EidIkr) BepuoTnTa TEAEIOU KPUGTAAOU.,

Aywyida, HoVWTIKG oTeped.

MeTaTponég (AaonG. Suvunapén @acswv. Mapaperpol TAENG. daivopevoloyikr) Bewpia Landau yia

METATPOMNEG PATEWV DEUTEPOU EIDOUGC.

AMnNAeMIdpOVTa guoThuaTa: MovodiaoTaTo agpio okANP®V ogaipwv. MovTélo Ising kai Ic0HopPies He
al\a ouoTnuara. iIdnpopayvnTik HeTapaon. YnepaywyiuotnTa. MéBodog péoou nediou. ZuoThUaTa
€KTOC 100pponiac kai OUVAMIKN anokpion OTn YPAMHIKY NPOCEyyion. MOopPIaKEG NPOCOMOINOEIC e

unoAoyioTn.
MpoanalToUPEeveG BaoikeG YvmOEIG: Oswpia MBavoTATwV Kal SToxaoTikeG Aladikaoieg, duoikoxnueia I,

duoikn 1IV.

ZTOIXEIA MOPIAKHZ ®YZIKHZ KAI KBANTIKHZ XHMEIAZ
MpooeyyIoTIKEG MEBodoI: Xpovika aveEapTnTn Bewpia diaTapax®v Kn eKPUANIGUEVNG aTABUNG (1ng TAENG).

Oewpia peTaBorwv. Xpovika eEapTnuevn Bswpia diatapayxwv. Kavovag Tou Fermi.
ATopIKr) Aopn): ATopO Tou nAiou. MoAunAekTpovIKA dTopd. Apxn €noiKIopoU.

Mopiakn Aopn: Mpoogyyion Born-Oppenheimer. Oswpia HopIaKOV Tpoxiakwv. IOv Tou Hopiakou
udpoyovou. AlaTolIka kal noAuaTopika popia. Mpoogyyion Hiickel. Oswpia evepyeiakwy {wvwv og oTEPEQ.

SUPMETpIa: ApAcEIC kal OTOIXEIQ OUMKETPIAc. Tagivounon popiwv. AUETEC CUVENEIEG CUPKETPIac. OUadeg,

avanapacTdcelg Kal XapakThpec. Mivakee XapakTipwy kai Xprion Toug.

Mopiakr) ®acpatookonia: MepioTpoPikd @acua. daivopevo Raman. AovnTikd @Acpa. AovnTiKo-

NePIOTPOPIKO (pacua. HAekTpovikry pacpatookonia. Apxn Frank-Condon.

HAEKTPIKEG Kal PAyvnTIKEG 1I010TNTEG Hopiwv: HAEKTPIKEG 1016TNTEG. MdviJa kal enayopeva nAekTpIKA
dinoAa. MoAwoIuoTNTA. AlapopIaKEG dUVAEIG, aAANAEMIDPAoEIC PETAEU DiNOAwY, ANWOTIKEG Kal OMKEC
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aMnAenidpdoeic. MayvnTikéG 1DIOTNTEC. MayvnTikr| €MIOEKTIKOTNTA. Mdviga kal enaydyeva payvnTika

dinoAa.

MpoanaiToUPeveS BACIKEC YVWOEIC: Epappoopéva MadnuaTika II, Eicaywyn otnv KBavrounxavikr.

NEPITPA®H MAOHMATQN: EEAMHNO VII

EMIZTHMH TQN YAIKQN VI. Onmikég Idi0TnTeG. TexvoAoyia TMponypévwv YAIKGV.
NavoTexvoAoyia.

ONTIKEG 1ID10TNTEG TV UNIKWV: Avakhaon kai anoppo®non. Miyadikdg Seiktng 1aBAacnG. SUVTOVIOTIKEG
diadikaoieg kal PovTéAa Drude kai Lorentz. Aiadikacieg epnouxaopol kal onTikn anokpion. EEowoeig

dlaanopag deiktn diaBAacng. NMoAwon pwToG. E§Iowoelg Fresnel. XapakTnpIOTIKEG YWVIEC,

ONTIKEG 1010TNTEG HETANWV Kal nuIaywywv: AladiKacieC anoppo®nong OTo UMEPIWDEG, opadTd Kal
unépubpo, ZUVTOVIOWOC MAaoMoviou, (wToaywylpotTnTa. Eknopnr @wTog ot oTeped: DBOPIOUOG,
PWOPOPIOHOC, PWTO-PWTAUYEIA, NAEKTPO-PWTAUYEIQ, NAEKTPIKN Kal ONTIKA GvTAnon. ONTIKEG IDI0TNTEC

NOAUMEPIKMV KAl UYPOKPUGTAANIKWV UAIKGV.

AINAEKTPIKA ONTIKA UAIKG: ONTIKA KPUOTAMwV. AINAEKTPIKOG TavuaTng. Movoagovikoi kai diagovikoi
KpUOTaMoI. HAEKTPONTIKO (aIvOUeEVO. AKOUCTOONTIKO (aIVOHEVO. MayvnToonTIKO @aivopevo. Mn-

YPAUKIKN EMNISEKTIKOTNTA Kal S1adikagieg avwTepng TGENG. PWTOXPWHIOHOG. PWTOdIABAACTIKOTNTA.

Mnyég pwToG: duaikn kal Texvoloyia Laser. Alodikeg nnyeg LED. Laser nuiaywywv. Ogpyikoi kal KBavTiKoi

QVIXVEUTEC PWTOC,.

SupBolopETPIKG Kal MepiBAAOTIKG ONTIKA OUCTAMATA: SUCTAPATA ONTIKAG KupaTodnynong. ®payuara

nepiBAaonc. YAIKG pe neplodikr) SINAEKTPIKN ouvapTnon. PwTovIKa XaouaTa Kal OXECEIC diaanopac.

TexVIKEC avanTu&ng kai ensEepyaaciac kpUoTAN®Y OyKou Kal AenTwv udeviwv. Czochralski kal EniTa&lakéc

pEBodOI. TEXVIKEC evanoBeong, eyxapa&ng kai npoTtunonoinang. Aiboypaia kar pikpo/vavo-AiBoypapia.

Navopaaoika uAika. Huiaymyipa vavopaaoika UAIKG, AenTa Upévia, KBavTika nnyadia, KBavTika viuaTa Kai
KBavTIKEG TeAeiec. MeTaAIka Guop®a kai vavopaoika UAIKA, DOMr), NAEKTPOVIKEG Kal OMTIKEC IDIOTNTEC.

NavoTexvoAoyia Kal EpapuoyEG.

MpoanaiToUpeveg Baoikeg yvwoelg: Emomiun Twv YAk V, Eiocaywyr) otnv KBavtounxavikr, ZToixeia
Mopiakng ®uoiknig kal KBavTiknig Xnueiag, ZTaTioTikn Mnxavikr).

EPFAZTHPIO VI ENIZTHMHZ TQN YAIKQN

OnTIKEG 1ID10TNTEG UNIKOV-DAoHATOUETpIa

dwToBOATAIKO GTOIXEID

AxTivoBoAia LED kai IASER.

OnTIKn ZupBoAopETpia

HAEKTPOONTIKO Kal PWTOEAACTIKO (PAIVOLEVO

Mpooouoiwan Tou (paivOPEVOU TNG NEPIBAAONG
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4.3 MAOHMATA ENIAOrHz

MNEPITPA®H MAGHMATQN: EEAMHNO V
MAOHMATA ENMIAOIHz

MNEPIrPA®H MAOHMATQN: EEAMHNO V

FEQAOIIA
MAaviTng ' — Aopn kai oloTaon TG g

Oewpia NIBooPaIpIK®V NAQKWV.
O KUKAOG TV NETPWHATWV.

MaypaTiopoc-Mupiyevy neTpwpaTta (YEVESN TOU WAYHATOG, KPUOTAAAWGN TOU WAYMATOG Kal UPr Twv
NETPWHATWY, KPUOTAAWGN TOU PAYHATOC KAl OPUKTOYEVEQDTH, NPAICTEIOTNTA-OvoUaToAoYia Kal nepypagn

NUPIYEVAV NETPWHATWY, KOITAOKATA NOU oUuvOEOVTal JE JayHATIKEG DIEPYAOTIEC).
I¢nuaToyevn neTpwpata (10TdC, SOUEC, TAEIVOUNOoN, ovopaToAoyia kal nepiypadn).

MeTapopPwon-MeTapopPwUeva MNETPOPATA  (YEVEON METAMOPPWUEVOV NETPWHATWY, NAPAYOVTEG
METAUOPPOOEWG, OOMN Kal UPH HETAUOPPWHEVWY NETPWHATWV, HETAHOPPIKEC PATEIC, OVOUATOAOYiIa Kal

NEPIYPAPN) HETAHOPPWHEVWV NETPWHATWY, KOITAOKATA NOU CUVOEOVTAI JE TN METAPOPPWAN).

AnooaBpwon (Mnxavik anocddpwaon, XNMIKA anocdBpwon, Pioloyikn  anoodBpwaon, PuBuog

anooddpwong).

ESApN (napdyovTeg oxnKaTIopou £dawv, edapiko NPogiA, dagIKoi I0Toi kal JOPEG-PUBHOC OXNHATICHOU
€0apwv, Ta&vounon Twv €dapav, BwEITEC, AATEPITEC).

AIGBpwon, YeTapopd kal anobeon We eMPaveiaka TPeXoUPEVA VEPA, AVEPO, NAYETWVEC. MPooYwUATIKA

KoITdouara.

Ynoyeio vepd (KaTavour) UNOYeIou VEPOU, Kivnan TOU UMOYEIOU VEPOU, TO YEWAOYIKO £PYO TWV UMOYEIWY

VEPQV, pUNAvon Twv udpoPopwv).

FewAOYIKOG XpOVOC (OXETIKN XPOvoAOyNnaon, anoABwuaTa Kal oTpwHATOYPAPIKoi CUCXETIOHOI, anoAuTn

XpovoAdynan, JEBodol andAuTtng XpovoAdynaong).

TekToVIKN (KIVAOEIC TOU PAOIOU TNG YNG, Taon-napauydppwaon-anoteAéopara, dIakAAoelg, priydaTa (Yevika
XApaKTNPIOTIKA, TUMOI PNYMAT®V) NTUXEG (YEVIKA XAPAKTNPIOTIKA, TUMOI MTUXWV), OEiopoi (yevikd
XAPAKTNPIOTIKA, METPAOEIG OEIOHWV, KATAOTPOPEC KAl EVTACT OEIOHOU-MPOYVWAN OEIOHMY).

EpyaoTnpiakég AOKNOEIg
To nhiako auoTnua: (Evépyeia HAiou, mAavnTEG kal SopuPdpol, NPOEAEUCN Tou NAIAKOU CUCTAKATOG).
KUpia xapakTnpioTika Tng EMeAveiag Tng yne.

Z€I00i KAl TO E0WTEPIKO TNG YNG.
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MukvdTnTa, nigon kai BepPUokpacia oTo EGWTEPIKO TNG YNG.

OpukTaG nou oxnuaTtiovral kata TNV WUEN ToU MAYMATOG. ZMnouddioTEPA NETPOYEVETIKA OPUKTA
I{NUATOYEV®V KAl JETAHOPPWHEVWV NETPWHATOV.

®UOIKEG IBIOTNTEG KAl AVAYVWPICN OPUKTAV.

Avayvwpion kal Tagivounon HaypaTikov, INUAToYEVAV Kal HETAHOPPWHEVWV NETPWOHUATWV.

Avayvmpion Tornoypa@ikoU XapTn Kal TONoypapIKEG TOHEC.

l'ewAoyikoi XapTeg: MapaoTaan opifovTiwy kal KEKNIJEVWY OTPWHATWY. MapdoTacn pnyuaTwy Kal NTuXwy.

MapaoTacn paydaTikwv SIEITOUCEWV Kal EKXUTEWV.

OIKONOMIKA TOY NMEPIBAAAONTOZ KAI TQN ®YZIKQN NMOPQN I'TA MH OIKONOMOAOIOYZ
EiocaywyIkeg ‘Evvoleg
To nepiBAANov Kai ol PpUCIKOi NOPOI OTNV OIKOVOUIKN OKEWN. MepiBalovTika BépaTa onuepa. Ynodeiyuara

NPOBRAEWNC TNG NEPIBAMOVTIKAC KATAGTAGNG KAl TNG OIKOVOIac.
OIkovouIKn Twv Guaikov Mopwv

OIKOVOUIK) €vvold TWV (PUOIKWV MOPWY, TASIVOUNCEIG TWV (QUOIKQV NOPWV. ZTATIKA Kal SUVAIKN
anoTeAeopaTIkOTNTA. AlkaiwuaTa 1310KTNoiag, e5WTEPIKEG oIKOVOuieg. Aopég ayopwv. MAnpogpopia kal
aBePaidoTnTa. Avaluon KooTouc-QpéAeiac. MEéBodol UNoBETIKWY ekTIMNOswY (contingent valuation) kai
kOoTouC Ta&idiou. EEavTANaGIPol PN - avavewaoipol Guaoikoi nopol. Evepyeiakoi nopol. H ayopd evépyeiag
oTnv EAAGBa. AvakukAwaipol guaikoi nopol. H avakUkAwon otnv EAGda kai Tnv Eupwnaikr ‘Evwon.

Avavenaoidol pualkoi nopol: Adaon, aNieuTIkOC kal AAog {wikoc nAoUTOG.
OikovopIKkn Tou MNepiBArAovTog

PUnavon kai goAuvan. ®dpol kal MSOTACEIG yia avTi-punavon kai ano-punavon. Epnopeloipeg adeieg
punavong. H nepiBaAovTikr noAmikn atnv EAAada. Maykdopiol punor kai kKAipaTikn aAayn: H oupewvia
Tou KuoTto kai n epappoyn Tng otnv EE. KhiyaTikn aAayry otnv EAAGda. H Eupwnaikry odnyia yia mn

dlaxeipion Twv Xepaaiwv udATwV.
IoToTONOC HE OAeC TIC MANpoQopiec, OIDAKTIKO UAIKO, aOKNOEIC Kal MAAAIOTEPEC MAPOUCIACEIC:

http://eclass.upatras.gr/courses/ECON1210/

HAEKTPONIKEZ BAOMIAEZ KAI KYKAQMATA
Aywyoi-Huiaywyoi. Aywyn oToug nuiaywyoUs. Enagr pn. Huiaywyog diodog-Modeling kai aniég
epapuoyeg. AimoAikd TpaviioTop: Asitoupyia, Modeling, AnAOG eVIOXUTNG-ANAEG WNPIAKEG MUAEC.
AOYIOUIKO yIa TN HEAETN BaBUIdwWVY KAl KUKAWUATWV.

ETepoena®eg: Enagr) nuiaywyou-geTaiou, Texvohoyia CMOS, MOS TpavlioTop- Modeling-epapoyec.
Texvohoyia OANOKANPWHEVWV KUKAWHATWY.
Aigpyacieg OANoKANpwanNG.

Mpoanarroupeva: ®uaoikn III, EpyacTrpio III ®uoikrig

52


http://eclass.upatras.gr/courses/ECON1210/

Kavoviouoc Snovdwv

NMAHPO®OPIKH III. ZupBoAikog MpoypappaTiopog kai EpappoyEég oTic DuoikEG ENIOTHHEG Kal
oTnv Texvoloyia

Baoikég evioAéc Tng Mathematica. Opiopdg oTaBepwv kal mMvakwv. OpICPOG ouVapTHOEWV NOAANAWY
HeTaBANT®V. ZXedIaopog dlaypappdTwv dUo Kal Tpimv dlacTAcewv kai contour plots. AvaAuTikog Kal
apIBNTIKOG UNOAOYIOHOG OANOKANPWHATWY. AVaAUTIKN Kal apIBUNTIKN €NIAUCH HN-YPAUMIKWOV ESIOWOEWV,
YPAUMIK®V OUCTNHATWY €EI0WMOEWV, CUVNBWV JIAPOPIKWV EEICMOEWV KAl HEPIKMV DIAPOPIKOV EEICOOEWV.
Epapuoyéc Twv napanavw oe Béuata Puoiknc, Xnueiag, Bioloyiag, EmioTApNG Twv YAIKQV Kal O€

TEXVOAOYIKA NMPoBARUaTa.
MpoanarroUyeva: MAnpo@opikn I, 11
YAIKA THZ THZ

YANIkG TnG 'ng kai n onuacia Toug. KpuoTaAikn dour| Kal XnUIKA oUoTacn TwV opukT®v. KUpIEG Opadeg

OPUKTOV.

OIKOVOUIKG HETAANIKG OPUKTA, OIKOVOUIKEC OUYKEVTPWOEIC METAANIKDV OpUKTOV: M®G kai nou

oxnuaridovrai.

SnNUavTika JeTaANIKG OpUKTA Kal XPrOEIC TOUG.

ZNUavTikG BIOUNXAVIKAG OPUKTA Kal NETPOUATA.

®uaikoi dopikoi AiBol kal adpavry UNIKA.

Blopnxavikeg apyiiol.

OpUKTA yia TN YEWPYIa Kal T XNMIKA Blounxavia.

OpukTa yia Tn Blopnxavia yuahiou.

OPpUKTA YIa KEPAMIKA Kal nupipaxa UAIKA.

MoAUTIYOI Kal NUINOAUTIHOI AiBol.

MaykOOWIEC avayKeg yia UNIKG TNG yNne. STPaATnyika opukTd, anoB&éuaTta, NoAITIKEC,
OpukTa Kai nepIBArov.

EpyaoTnpiakeg AOKNOEIg

KpuoTaANikr) dOMI TWV [N NUPITIKOV OPUKTMV.

KpuaTaAAIKr) OO TWV NUPITIKWV OPUKTMV.

2TOIXEIa ONTIKWV IDIOTATWV TWV OPUKTAV.

MepiBAaon akTivwv X Kal avayvmpion OPUKTWV.

MpoadIopIGHOG TNG XNMIKNAG 0UGTACNG TWV OPUKTAV.

ZNMAavTIKG OPUKTA HAYMATIKWV KOITAOUATWY Kal XPrOEIG TOUG.
SNUAvTIkG OPUKTA IGNPATOYEVWY KOITAOPATWY Kal XPrOEIG TOUG,.

SNUAvTIKG OPUKTA PETAHOPPWHEVAV KOITAOUATWY Kal XPrOEIG TOUG.
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2NUAvTIKG OPUKTA yId TNV AVTIHET®NION NEPIBAAOVTIKWV NPOoRANUATOV.

MpoanaiToUpeva: MewAoyia

NEPIrPA®H MAOHMATQN: EEAMHNO VI

AITAIKH FAQZzzA KAI OPOAOTIIA ZTHN ENIZTHMH TQN YAIKQN

Katavonon Avaluon kai Mapaywyr €nicTNHOVIKOU KEILEVWY, ApBpwV Kal TEXVIKAV EKBECEWV OTO NEdio
NG EMIoTAKNG Twv YAIKaV. AvanTtugn Seg10TATwWVY ypanTou kal npopopikoU Adyou . Avayvwaon kadl avaiuon
OOMING, OUVOXN KEIWEVOU , YAWOTIKEG AsIToUpyieG (opIopdc, napadeiypaTa, €Efynaon). Aour €NICTNHOVIKOU
apbpou, Aerroupyie¢ TUNUATwWV dapBpou (NepiAnyn, €loaywyr, avaAuon, oupnepdopaTa) YAwOOIKn
£KQPAcn, yevikeuon kai Eeidikeuon, ékppaon BeRaidTNTAG Kal aBeBaiOTNTAC, aITiag Kal anoTeAéoPaToc,
avTiBeon, KPITIKA 10XUPICH®Y, YAWOOIKN €K(PACH AVTIKEIMEVIKOTNTAC, . EVTONIONOG NNywv yvaong Kal
Tponol avagopdc. Mapaywyry Adyou oUUQPWVA PE HOVTEAG avaAuonc kelpévou. Mapdgpacn nnywv,

dnuioupyia nepiAnWng cUPPWva We ouppacelc akadnuaikol Adyou. AoyokAonr).

ANTIMPOZQNEYTIKES MEPINTQSEIS MEAETHS: Aour TnG UANG, aTopikn Kal popiakr) dopr, 1810TNTEG ava
KaTnyopia UNK®V (METaAA, nuiaywyoi dINAEKTPIKA, NoAupEPn, BIOUAIKA KTA), napaywyn kal ensgepyaacia
UNIK@V, XPrOEIG Kal Epappoyeg Twv UNK®V (Mepiypapr) NEIPANATWY Kal OEWPNTIKWV HOVTEAGV).

MpoanaitoUpeva: Kahr yvwon Tng AyyAikng Mwoaoac,
EMNIZTHMH KAI TEXNOAOIIA YTPOKPYZTAAAIKQN YAIKQN

O1 dIGPOPEG UYPOKPUOTAANIKEC (PACEIC KAl N KOPIAKT] TOUG opyavwar. Mapdpetpol TGENG Kal JETATPOMES

PACEWV.

HAEKTPIKEC, OMTIKEG KAl MNXAVIKEC IDIOTNTEG TWV KOIVMV UYPWV KPUOTANWY. AOUIKEG ATEAEIEC. TEXVIKEG

XAPAKTNPIOKOU TWV UYPWV KPUOTAAM®Y.

YyPOKpUGTAAIKOG O10NPONAEKTPIONOC, NUPONAEKTPIGUOC Kal MIECONAEKTPIGUOC. DalvOUeva UoTEPNONG Kal

MVAMNG. ZUoTnUAaTa anobrkeuong nAnpopopidac.

OnNTO-NAEKTPIKEC, ONTO-NAEKTPOVIKEG, ONTO-UNXAVIKEG, BEPHO-ONTIKEC KAl NAEKTPO-UNXAVIKEC EQPAPHOYEG.

O1 uypoi kpuoTahhol aTn TEXVOAOYia TG NANPOPOPIKIG.

AuTO-06UNoN Kal AUOTPOMIKEG (PACEIG. MaKpOLOPIaKoi Kal UNEPHOPIaKOi uypoi kpUaTalhol. NavoaUvBeTa
«pahaka» UAIkd. H uypokpuaTalAIkn popiakr opyavwaen oTn BioAoyia.

EpyaoTnpiakég AOKNOEIG

Mapatripnon UypokpUoTAAIK@V (QACEwV Kkal €Upean OepUOKPACIDY HETATPOMNG ME TN MEBOSO TNG
NOAWTIKNAG HIKpOTKOMiag,

Alapopikr) OeppuidodeTpia Zapwone- eUpean BepUoOKPacIwV kal evBaAniag HETATPONNG.

Mapatripnon ouvinap&ng UypoKpUoTAMIK®OV PACEWY HE Tn WEBOSO TNG €nagng delypaTwv KATw ano

NOAWTIKO HIKPOGKOMIO.

KaBopiopdg TnG SINAEKTPIKN avicoTponiac vnuaTikoU uypoU KpuoTAA\ou HE TN HEBODO TNG DINAEKTPIKAG
(paopaTtookoniac.
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AINAeKTPIKN andkpion vnuaTikoU uypou kpuoTaAhou yia ouxvoTtnTeg 0.1 Hz- 1 MHz.
daivopevo switching o o1dnponAekTpikoUS uypoUG KpUGTAAAOUG.

MpoanarroUyeva: EmoTrun Twv YAIk®V I, Epyactrpio I Emiotiung Twv YAikwv, duaikn III, EpyaoTtnpio

II ®uoikng, EpyacTtnpio III ®UOIKAG,

MEAETH THZ AOMHZ TQN YAIKQN ME TEXNIKEZ ZKEAAZHZ

FewPETPIKN Bewpia KPUOTAMIKOU MAEYHATOG. AlEpYAoieq CUMKETPIAC. OpAdeC CUMMETPIAG OnUEioU Kal
OUMBoAIoHOG Toug KaTd Herman-Mauguin kai Schoenflies. MAgypaTa Bravais. Opadeg OUMKETPIAG XWPOU.
Aigbveig KpuaTaloypagikoi Mivakeg (International Tables for X-ray Crystallography). AvtioTpo®o nAéyua.
MepiBAaon akTivawv-X pe Tn xprion nepiBAacipeTpou kai akTivoBohiag ouyxpdTpou (synchrotron). Nopog
Tou Bragg. MewpeTpikn Bewpia nepiBAaong kata Laue. Mepiypagr TnG nepiBAacng Pe To avTioTpopo
nAéypa. Zwveg Brillouin. Zkédaon akTivwv-X and eAslBepo nAekTpOVIO, AToMo, KUweAida. Mapayovtag
aTopIkNG Hop®rc (Form factor) kai doung (Structure factor). MepiBAaon akTivev-X and noAUKpUGTAAIKA
UAIka (napayovTtag Lorentz, anoppdpnaong kai Beppokpaaiac). Enidpacn eowTepikwv TAOEWV Kal YeyEBoUG
KPUOTAAITOV (TUNOG Tou Scherrer) oTa XapakTnpioTIKG NepiBAaonG. AesikTeiodOTNON avakAACEWV.
MpoodIopIoUOC KPUOTAAAIKNG DOMNG. BACIKEC apxeC NepPIBAAONC We DECHEG VETPOVIWV Kal NAEKTPOVIWV.
MpoanaiTroUyeva: EmoTiun Twv YAIKavV I, duaikn IV.

MAHPO®OPIKH IV: Eicaywyn oTnv YnoAoyioTikn) EmoTApn Tov YAIkovV

Tuxaiol apiByoi kar n péBodoc Monte Carlo. Eqappoyéc Tng peBodou Monte Carlo oTov unohoyiopd
NoAudIAoTaTWV OAOKANPWHATWV Kal TNG €AaXIOTOMNOINONC OuvapTrnoswy. Npocopoiwan oTaTIoTIKOV
KATavop@V. STOXAOTIKEC DIadIKaoie e QPApPHOYEC O NPoBANUATA TuXaiou MepinaTou kal npoBAnuaTa
anodiéyepong Hopiwv. MAEypaTIKa HOVTEAA Kal NEPIODIKEG OUVONKES. Oswpia percolation: AMNAeMdpAceIg
noAMwv owpaTidiwv. E@apuoyég otn 01adoon acBevelnv — emdnuiwv. EQappoyég oto payvnTiouo.
Eioaywyry omn HEBOdO TNG HOPIAKNAG duvapikng. Mopiakn duvayikr ankwv oucTnudTtwv. EneEepyaoia
anoTeAEOPATWV NPOCOUOIWTEWY HOPIAKAG OUVAMIKAG.

MpoanarroUpeva:MNAnpogopikn I, II.

AIAAKTIKH THZ ®YZIKHZ

2nudacia Tng katavonong Twv Puaikwv EmoTnuov yia Tov kaBéva nohitn —EmoTnuovikdg MpaypaTiopoc,.
Zkoroi kal aToxol TnG 81dackaliag Twv Puoikwv EmoTnpwv. Ogwpieg adnang.

MovTéAa didaokaliag (oUyxpoveg TAoeIG). AIBAKTIKG epyaleia, Bondnuara. Exedlaopog PadnuaToc.
Epyaotnpiakn Sidackahia. EEonAiopog. Eknaideuan evog dackalou duaikwv EMoTnuwy.

Suyyeveig dpacTnpIOTNTEG VO daokalou DuaIkwv EMoTnH®V.

SUoXETION TwV DUCIKWV EMOTNUOV PE TIG AMEG enoTAPEG(SIENITTNHOVIKOTNTA).

AZloAoynon.

Aia Biou paenon kai Eknaideuon Twv «AaoKaAwv GUCIKNG».

MpoanarTroUyeva: Tpia and Ta €&nc: Xnueia I, II, duoikn I, II
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YAIKA KAI NEPIBAAAON

Sxéon kai aMnAenidpacn UANKQV HE To nNePIBAMOV. Xpraon, €PApHOYEG UAIKWV O OUYXPOVEC
NePIBAMOVTIKEC TeXVOAOyieG WE €u@aon oTnv avrtippunavon. MepiBAMOVTIKEG EMINTWOEIC EUPEWC
XPNOIHOMOIOUMEVWV  TEXVOAOYIKWV  UNIK®V. Punavon nepiBalovtoc. duaoikoxnueia UAIK®V — Kal
aMnAenidpdaoeic pe nepIBAAov. Alepyaciec oTnv dienipdvela uypoU oTepeol. Xprion UAIK®V yid Thv
enegepyaoia punwv. ETepoyevnc wTtokaTtaluon. Kataluon kauoagpiwv. Mpoopo®nTika UNIKA. Mopiakn
anoTunwon. MepIBAMOVTIKI) GUHNEPIPOPA KAl EMINTWOEIC TWV MOAUMEPIKWY UAIKQV. Blodlaonwpeva

noAupepn. AvakUkAwon. Alaxeipion anoBAnTwv. ACQAAEIa KATa Tn XPHon UNK®V Kal XNHIKGOV.

To Wabnua nepiAapBavel oepivapia ouyypa®ng BiBAIoypagikng epyaciag (doun BiBAoypagikr avalnTtnon
0€ ENIOTNHOVIKEG BACEIG SeDOUEVWV) KAl NAPOUCIACN anod TOUuG POITNTES, I EPYACTNPIAKEG AOKNOEIC,

MpoanaitoUpeva: EnoTrhun Twv YAIKwv 1.

AOMIKA YAIKA

Aopr) Twv UNK@V. DUOIKEC, BEPUIKEG, WNXAVIKEG Kal AGAeG 1810TNTeC. Duaikoi AiBol Kal npoidvTa Toug.
Kovieg (UBPAUAIKEG, QepIKEC) Kal KovIAUaTd. SKUpOdeWa: ouaTaTika, Oour, avtoxn, NapapopPUEIS,
avOeKTIKOTNTA, MEAETN OUVBEONG, OUMNEPIPOPA VwNoU OKUPOSEUATOG. XAAuBac kai AAAa pETAAAa:
HOPPOAOYIKA, TEXVOAOYIKG Kal PNXavikd XapakTnpioTika, d1aBpwaon. =UAo: Texvoloyia, dopr), BACIKEG
1DI0TNTEG, avOekTIKOTNTA. Kepapikd: YeWMETPIKG, (UOIKA, MNXavikd Kal AaANa  XapakTnpioTIKa
NBoowpdTwy. Toixornolia: WnNXavikn oupnepipopd, NePIBAAOVTIKEG nmdPAcelG. MoAuPepPr): BaoikEG
1D10TNTEG, NEPIBANOVTIKEG €MIOPACEIC, GonAd Kal IVOMAIOPEVA MOAUMEPN, KUWEAWTA MOAUMEPN.
EpyaoTnpiakég aoknoeic: (a) Nwnd okupodepa: WEAETN ouvBeong, €pyacidoTnTd. (B) KOKKOMETPIKN
OlaBaduion adpavwv. (y) Mn KaTaoTpoQIKEC OOKIMEG: KPOUCIKETpO, TaxUTNTa unephxwv, Bddog
evavlpakwong, dianepaToTnTa.

Mpoanarroupeva: Emornun Tov YAikov I-111, Eidikd @épata Mnxavikng, Epapuoopéva Mabnuatika IV.

®YZIKH ®INOZOPIA KAI EMIZTHMH ZTHN APXAIA EAAHNIKH ZKEWH

>T0 paBnua e€eTalovral PePIKG and Ta KUPIOTEPA peUPATA OTNV apxaia EANANVIKN QUGIKN ENICTAKN ano
Toug NPoowKpaTIKoUG WEXP! Ta EAANVIOTIKG XpOvia, £0TialovTac oTa nedia TNG PUGTIKNG TNG aoTPOVOUiag
NG {woAoyiag Kal TG IaTPIKAG.
e [voon TV BACIK®V BEWPNTIKMV PEULATWV OTNV ApXdia QUGIKN GIN0GO®Ia: UNIGUOC, aTOMIOHOC,
HOVIOHOG, MAoupaliopog
e Katavonon Twv BACIK®V ApX®V TWV APXAiwV (PUOIKGOV EMOTNHWV (QUOIKN, aoTpovoia,

{wohoyia Kkal 1aTpIkn) Kal TG EQAPHOYNG TOUG
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NEPIrPA®H MAOHMATQN: EEAMHNO VII

EIAIKA OEMATA YMNOAOrIIZTIKHZ ENMIZTHMHZ TQN YAIKQN

Mé£Bodo! eniAucng HepIkwV dIaPOopIKOV EEI0WOEWY, NPORANUATWY CUVOPIAK®Y TIMMV Kal NPoBANHATWY
ID10TIHOV. E@appoyég otny e€iowaon Tou Schrodinger kai oTiC €EI0WOEIC dIAXuonG. AOYIOHOG HETABOAWY
kal ouvapTnolakd. OAOKANPWTIKEG €EI00OEIG. Eidn OAOKANPWTIKWV €EI0WOEWY HE EQAPHOYEG OTNV

EMOTAKN TWV UNKQV Kal HEBodoI apiBuNTIKNG EMIAUGNG.

MpoanarToUpeva: NAnpogopikn I, II, IV, Epappoopéva Mabnuatika IV

OEMATA BIOMHXANIKQN KAI TEXNOAOIIKQN EGAPMOIQN TQN YAIKON I

To padnua nepiAauBavel yia osipd CEQIVAPIWV yid TIG BIOUNXAVIKEG Kal TEXVOAOYIKEG £PAPHOYEC TWV
UANIkwv. Ta ogpivapia Ba divovTal KupioG anod oTeAéxn uwnAng akadnudikng KaTapTiong nou epyalovral
o€ Blounxavieg, opyaviopoUc, ETAIPEIEC, EPEUVNTIKA KEVTPA KAM, KAl KAAUNTOUV eUupU QACHA EQAPHOYQV
TNG EMNICTAKNG TwV UNIKWV. H €nidoan Twv QoITnTwv agloAoyeiTal and TNV EVEPYO CUUMETOXN TOUG 0TV
opyavwon kai dieEaywyn Twv GEPIVapiwV, TNV OUVEPYAdia TOUG HE TOUG OMIANTEC, Kia ypanTn epyaaia (kai
napouaiaan) Kal TEAIKEG YPaNTEC EEETATEIG e BEPATA NOU apopoUlV Ta GEHIVApPIa Mou £yivav oTn dIApKeIa

Tou £€apnvou.

MpoanaitoUpeva: Enorhun Twv YAikwv I, IT & III

ONTIKA KAI ONMTOHAEKTPONIKA YAIKA

ZUvoyn onTIKWV IBIOTATWV AywywV, HOVOT®OV Kal NUIaywywv. ONTIKEC IDIOTNTEG HOPIAKWY UAIKWV.

Mn-ypaupikG onTIKA UANKA kai d1adikacieg. Mn-ypapuikny onTikr emdekTIkOTNTA. TO HOVTEAO TOU
avappovikoU TahavtwTr. KAaoikdg kai kBavTikdg unoAoyiopdg TnG PN-YPAHMIKAG ONTIKNAG EMISEKTIKOTNTAG
OeUTEPNG Kal TPITNG TAENG. YAIKA YIa UN-YPAMMIKES ONTIKEG DIadikacieg deUTEPNG Kal TPITNG TAENG. KupaTikn
nepIypagn yevveong OeUTEPNG APHOVIKNG Kal YEVVEGNG ABpoiong kai 8Iagopdg cuxvoThTwy. Taipiacua
paonc. OnTikd gaivopevo Kerr kal gpaivopeva nou egugavifovral o UNKG nou gu@avifouv To onTIKO

paivopevo Kerr.

YAIKG yia onTikoU¢ KupaTodnyouc. Sulsuypévol kupaTodnyoi kal Bewpia ouleuypevav Tponwv diadoaonc.
Mepiodikoi kupaTodnyoi - kupatodnyoi BonBolUuevol and To @aivopevo Bragg. Laser katavepnuévng
avadpaonc. Mn ypappikoi onTikoi ouleuypévol KupaTodnyoi. dwTovika UMNKA We Xaoua. Kupartodnyoi

Baagiopevol o€ PWTOVIKOUG KPUGTAAOUG Kal OMTIKOI KUKATOONYOI OUJEUYHEVWV QVTNXEIWV.

MpoanartoUpeva: duaoikn II, III, IV, Emotun Twv YAkov 11

57



Kavoviouoc Snovdwv

MAINHTIKA YAIKA

Eniokonnon Bacikng YayvnTooTaTikng Bewpiag - MayvnTikn ponn kai dinoAa -MayvnTion kai JayvnTika
UANIKG - Bpoxol uoTépnong - ATOMIKR) MPOENEUON TOUu MayvnTIOPoU Kai KBavTikny Bswpia Tou onv -
AlapgayvnTikd UNIKa Kal XpRoeig Toug - MapapayvnTika ulika - Nopog Curie-Weiss - MapapayvnTeg TUNou
Pauli - AMNAemIdpAcEIC NAeKTpoViwV 0Ta OIdNPopayvnTIka UAIKG — Oswpia Weiss-Langevin kai Bswpia
anevTonIoPEVWV NAEKTPOVIWV — ZIdNPONAYVNTIKEG NEPIOXEC Kal OUVAMIKN TOIXWHATwWV Bloch - Epgavion
uoTEPNONG O GIdNPOAayvnTIKA UAIKG - MaAakoi kai okAnpoi payvnTeg -AvtioidnpopayvnTika YAIKG -
Z10npIdayvnTIKa UNIKG (PeppiTeG, darnets) kal EQAPUOYEG Toug - Eyyevng Kal enayopevn payvnTikn
avicoTponia - EQapuoyég TnG oTa payvnTikad péoa anoBnkeuong kai 1I810TNTEG HIKPWV HayvnTIKOV
owpaTidiov - TMyavTiaia payvnroavrioraon kal KeQaiég avayvwong okAnpwv diokwv - KoAoooiaia
gayvntoavTioTaon Kal MPOONTIKEG - Oswpia Qaivoyévou Kerr kal payvnto-onTiKn gyypaQn -
Navodounuéva HayvnTIKAa UNIKG PE EPAPUOYEG TNV HayvnTonAeKTpovikr (Tpav{ioTop, HayVNTIKEG HVIHEG
Tuxaiag diEAeuonc, aiodnTrpeg) - MPOONTIKEG VAVOSOUNUEVWY HayvnTIKOV UANIK@V (HayvnTonAEKTpIKA

UAIka, multiferroics) kal n ox£on Toug KE TNV TeEXVoAoyia aixung.

MpoanarroUyeva: Emornun Twv YAikav I, II, V

AMOP®A KPAMATA KAI NANOAOMHMENA YAIKA

IoTopikr| avadpopn via TNV €EEAIEN TwV AUOPPWV PETAANWV Kal KpapdTwyv. Navodounueva uAika, Soun
Kai 1I010TNTEG. MeTaoynKaTiopoi doUng oe uypr) kataoTaon. TREN Kal oTepeonoinan. YREPTNEN KpaudTwv.
H uaA®dng petapaon kai n Bgpyokpacia kpuoTAAAwonG. Kpithpia yia oXnUaTionod Tng apop@ng Kai
UaAwdNG KaTaoTaonc. SUPPATIKEC Kal VEEC PEBODOI NAPACKEUNC AUOPPWV KAl VAVOJSOUNHEV®V UNIKGOV

MEOW Taxeiag WUEEWG Kal UNXAVIKNG KOVIOPTONOINoNG. XapakTnpIopog, IDI0TNTEG Kal NMPOONTIKEG AUOPPWV

KPauATWV.

EpyaoTtnpiakeg AoKNOEIg

Mapaokeun AUopPPWV KPAUATWV PECW XUTEUONG THYHATOG

EAaoTIkEG pEBOBOI Kal NAAOTIKEG IDIOTNTEC CUKNAYMV AUOPPWY KPAHATWY

METpnon eAaCTIKOV IBIOTATWV O HETAAAIKA KAl KEPAUIKA UNIKAG PE TRV HEB0DO TNG dIGd0oNC TWV UNEPHXWV
MpoanaiTroUpeva: EmoTiun Twv YAikov I-11I, duoikr I-I11

ZYNOETA YAIKA

EioaywyIkeg €vvoleg. Opiopoi. Eidn oUvBeTwv UNKwv. Tagvounaon, TEXVIKEG EpapUoyeG. ETepoyéveia kal

aviooTponia.

MnATpa Kkal evioxuTikd PEdo: YAIKA XpnoiponoloUyeva wg ATpa (MoAupepr), HETaMa, kepayika). Eidn kai
TUMNOI EVIOXUTIKOU WETou. Eidn ivav. H diemipdveia ota ouvBeTa uNika: Mpoopuan kai aAAnAemdpaceis.
MéEBodol eAéyyou TNG DIEMIPAVEIG. MOVTEAG LETAPOPAG HNXAVIKWV TACEWV HEOW TNG JIENIPAVEIAG.

>UvBeTa UNIKG PETAMIKAG UATPAG: MEBODOI NAPACKEUNG, 10I0TNTEC, EPAPHOYEC.

2UvBeTa UNIKG KEPAMIKAG UATPAG: MEBODOI NAPAOKEUNC, 10IOTNTEC, EPAPHOYEG.
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2UvBeTa UNIKA MOAUMEPIKNG MNTPAc: Eidn moAuhepwv wC PNTPEC. MEB0dOI NApaocKeUnG: AUTOKAEIOTOG
(PoUpvoG. XUTEUON Ke YeTapopd pnTivng. Mopgponoinon We nepIENIEN Ivav. Mopponoinon HE TNV TEXVIKN
pultrusion. Mopgonoinan Pe NAEEN Ivav. IdIOTNTEC, NepIBAMOVTIKY €nidpacr), EPApHOYEC.

MnXavikeg IB10TNTEG GUVOETWV UAIKQV: MukvoTnTa. METPO €AaOTIKOTNTAG. AvToxn. H avigoTponikr ¢uon
TV IVwdV oUVBETWV UANIKV. Augkapyia UD ouvBETwv atn dleuBuvan Twv Ivwv Kal off axis. Mnxavikn

OUMNEPIPOPA NOAUCTPWTWV (CUMHETPIKA, UN-CUMUETPIKA KAM). Mnxaviodoi acToxiag.
OgpUIKN CUUNEPIPOPA OUVOETWY UNIKWV: OPUOXWPNTIKOTNTA. OgPHIKr JIAoTOAN. OpUIKN aywyn.
OgpuIkd avanTUOCOUEVEG TATEIC. YYPOBEPHUIKN GUUNEPIPOPA.

HAEKTPIKEC 1010TNTEG OUVOET®WY UNIKQV: SUVOETA UANIKG WC OTATIOTIKO MEYHA (QACEWV. AINAEKTPIKNA

OUMNEPIPOPA. AINAEKTPIKN KaTappeuon. EAeyxopevn aywyigoTnTa. Oswpia Baduiaiag diadoaong.
NavoouveeTa.

EpyaoTtnpiakéc AOKAOEIC

Mapackeur] GUVBETWY UNIKQV HE TN HEBOSO TWV NMOAUCTPOTWY NMAQKWV.
METpnaon TN dUVAMIKNAG UNXAVIKAG CUKMEPIPOPAC O IVdN oUVBETA UAIKG ouvapTroel TnG Beppokpaaiac.
MeAETN TNG JINAEKTPIKAC CUMMEPIPOPAC.

MpoanaitoUpeva: Enothun Twv YAK®v III

OQTONIKH I
MEWETPIKOG OpIoNdG TNG onTikAG akTivag. Mapa&ovikr onTikr 61Gdoon. AAyeBpa pntpwv [ABCD].
FEWUETPIK ONTIKI AMEIKOVION KAl TO YEVIKEUMEVO OMTIKO oUoTnua. Kupia kai kapdivahia oneia.

Alappdaypata. KUpieg ektponeg. ZUvBeTa onTikd oUOTAUATA.

MoAwon Tou GwTOG. OMNIKA Kal PEPIKN NOAwON. Mpappikn kal eAeinTikr) noAwon. AinAoBAaoTikdTNTA.
MoAwTika oToixeia. AAyeBpec Jones kai Muller. Evepyd onTika otoixeia Pockels kai Faraday.

dwTOEAACTIKOTNTA. ONTIK SIAUOPPWAN.

KupaTikry 81ad00m. AINAEKTPIKEC ONTIKEG dlenmpaveieC kal EElowaelc Fresnel. XapakTnpioTIKEG YwViEC.

SuvTeAeoTEC avakAaonc kai diadoonc. Aiaomnopd.

SUpBOA Tou GWTOG. ONTIKA CUHPWVIa kal BaBpog cupewviag. daopa. ZupPBoAopetpa Michelson, Mach-
Zehnder, Sagnac. ZupBoAopetpia noAAanAnG O0&oung- ZUPBOAOUETpo Fabry-Perot. AenTd upévia kai
OUCTAKATA NOAAANAWV ENIOTPWOEWV. ZXEDIA0N NOAUCTPWHATIKOV GUHBOAOUETPIKWV CUOTNHAT®WY HLH.
AvTiavakhaoTkd, avakhaoTikd, dlalwviaka, MOAWTIKA Kal (Pacikd oToixeid. YAIKG, Texvohoyia kai

EQAPHOYEG.

Aiadoaon kai nepiBAaon Tou GwTOG. Apxn Tou Huygens kai oppahiopodg Fresnel-Kirchoff. Onmikr) Fourier.
Anpioupyia €ikovag kai Bewpia Abbe. Eukpivela aneikoviong. OnTiKEG ouvaptnoelg petapopdg (OTF kai
MTF). ®paypara nepibAaong. Ohoypagia. OAoypaikr| aneikovion Kal NPpoBoAr. MeTpoAOYIKEG EPAPHOYEG,
Auvapika ouoTrpaTa. AKOUCTOONTIKN EKTPONT Kal dlapoppuarn.
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2UCTAKMATa oNnTIKNG avadpaonc. KoINOTNTeG auvToviapoU ALIZEp. MEWUETPIKN ONTIKN avaAuaon Kai Jiyadikn
KAUnUAOGTNTA. AuToouvéneid. Aéopeg Gauss. Tponol TaAAAvTwonc. Aiadoan HE oplakéG GUVONKeG. Eninedog
ONTIKOC KUMATOONYOG Kal N ONTIKN iva. ZUVONKeC KUPATOdnNynong Kai Tponol diadoonc. AMMAEIEC.
OAoKkANpwpEVa oNTIKA KUKAWHATA. YAIKA kal TEXVOAOyia KATAOKEUNG KUMATOdNYQWV Kal OMTIKQV IVOV.

EQapuoyEg ouoTnUaTwy aTnV Texvoloyia AEIGep, OTIG TNAENIKOIVWVIESG Kal OTOUG AIoBNTHPES.

MpoanaitoUpeva: Eniothun Twv YAikwv I, I, duoikn IV

MNEPITPA®H MAGHMATQN: EEAMHNO VIII

ENIZTHMH ENI®PANEIQN - AEMTA YMENIA

Eloaywyy oTnv €mIOTAMN TwvV €NIPAveinv. OgpUoduvayikn Kal dpacTIKOTNTA TwWV  ENIPAVEIRV,
AMnAenidpaon popiwv Pe enmipaveiec. OUOIKR Kal XNMIK Npoopo@non OTIG MIPAVEIEC. TEXVIKEC
£vanobeonc AeNTV UMevIiKV Xwpic Tn BorBela cuaTruaTo Kevou. EniTeu&n uwnhoU Kal ungpuyniou
KevoU. M£Bodol avanTuEng Upeviov evrog ouoTnUATwV KevoU. MapdupeTpeg kal TpoOnol avanTuéng.
YnépAenTa upévia. XapakTnpiopog eMpaveiov kai AenTwv upeviwv. Navodopnuéva upévia kal Jebodol
napaywyng Touc. Ailagoponoinon TwV NAEKTPIKWY, BEPHIKQY, HayvnTIKWV Kal ONTIKGV IDI0TATWY OTd

UNEPAENTA Kal vavodoUNWEVa UPEVIA. TEXVOAOYIKEG EQAPHOYEG TWV AEMTWV UHEVIWY

EpyaoTnpiakég aoKNOEIG

TeXVIKEC NAPAOCKEUNG KEVOU kal BAAapog kevou.

Mapaokeur AenTwV UPEeViwV JE TN PEBODO 1ovTikoU BopBapdiopol PeTalikav aToxwv (sputtering).
AOMIKOG XapakTNPIOHOC VavodOUNUEVWV AENTWOV UPEVIWV YE NepiBAAcn akTivwv X.

Mop@poloyia avanTu&ng AenTwv uheviwv Je TN BonBela Yikpoakoniag aapwaong AFM.
MpoanaiTroUpeva: EmoTiun Twv YAkov I, II, duoikoxnueia I, Epyactrpio ducikoxnueiag

EY®YH YAIKA

A’ uEPoG: AINAekTpIKG YAIKG: Eloaywyikég évvolec, AINAEKTPIKG o€ oTaTikO Nedio, AINAEKTPIKG OE XPOVIKA

€€apTwPevo nedio, AINAEKTPIKA €IBIKNAC GUUNEPIPOPAC.
B’ pépoc: Eugun YANika: Eioaywyry, Texvoloyieg aioBnang kai evepyonoinang, HAekTpopeohoyikd peuoTd,
JUOTAMATA Ke UNIKA PIVARNG OXnMaTog, Zuctnuata pe MelonAekTpikd oToixeia, OnTikoi aigbnTrpec,.
EpyaoTnpiakeg aoknoeIg
1. HAekTpIKfy  a@nokpion  POVWTIKWY  UNKQV 0 evalacodyevo  nedio -  paivopeva
NAEKTPIKNAG XaAdpwang.
2. TMpoodIopIoHOG TNG NEPIEKTIKOTNTAG O ayWYIUN PAcn OUVOETWV NOAUHEPIKNG MATPAG - HETAANIKWV
EYKAEIOUATWV.
3. MeAETN TWV PETAOKNUATIOPWY PACEWY O€ KPAKATA NOU EUPAvi{ouV To PAIVOPEVO WVAKNG OXHATOG
HE TNV YEBodo TNG S1agopIkng BepUIBOUETPIAC oapwang.
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4. Auvapikn hnxavikr anokpion KPagdtwv gvAPNG oxXnHaToc.

MpoanarToUyeva: EmoTnun Twv YAikav I, duaikn III, Epyaotnpio III ®UGIKNG

HMIAIFQriMA YAIKA KAI AIATASEIZ

Eioaywyn. Fevikd XapakTnpioTIKA nuIaywywv. MEéBodol napaockeunc. KpuaTaAlikn Jopr NUIQY®YWV HE
TEXVOAOYIKO €VOIAQEPOV. ZTOIXEIAKOI NMUIAYWYOi, NUIAYWYIMEG XNHIKEG evwaelg III-V, II-VI, nuiaywylya
0&eidla, CUCTNUATA NUIGYRYIHWYV KPAPATWV, AUOP@Ol NUIaYywyoi, opyavikoi nuiaywyoi. Evepyeiakd
dlaypdupaTa kar NUKVOTNTA EVEPYEIQKWY KATAOTACEWY O€ dUO, Wia kai undév diacTtdoeic. EETovia kal
dIegiTOVIa. Hulaywyida vavoowuaTidla: QUOIKEG Kal XNUIKEG HEBODOI NAPACKEUNG, HETATPOMNEG (PATEWY,
YPAUUIKEG Kal WN YPAMMIKEG OnTIKEG 1D10TNTEC. MMapepnodion Coulomb kai QaivOUevo orpayyag
HEUOVWHEVOU NAEKTpOViOU O€ KBAVTIKEG Teheieg. ZUvBeTa KBavTIKNG TeAeiag-ouluyoUg MoAupEPOUG.
Epappoyéc: Hulaywyiga AEitep, pwToBoATaikd nAiaka KUTTapa, KBAVTIKEG TEAEIEC yia anoBiKeUOn ONTIKOV
Oedopévwy.  Hulaywylya vavoviuata, QUOIKEC Kal XNUWIKEG HEBODOI MAPACKEUNG, €QAPHOYEC.

NavonAekTpovikn.

EpyaoTnpiakéC aoKAOEIC

MpoodlopIoUOC evepyeiakoU XAOUATOG NHIGYWY®V HE PACHATOPWTOUETPIA UNEPIWDOUC 0paToU.
>UvBeon Kal OMTIKOG XAPAKTNPIOHOG NHIAYWYILWV VavoowHaTISiov.

>UvBeon Kal OMTIKOG XAPAKTNPIOHOG NHIGYWYIHWY VAVOVNUATWV.

OnTIKOG XapaKTNPIOHOC NUIAGYQYIM®WY AENTWV UHEVIWV.

MovTeAonoinon kai npocdIopIGHUOC TOU ONTIKOU EVEPYEIAKOU XAOHATOC NUIAYWYINWY VAVOJOUNMEVRV
UNIK@V DEDOMEVNG YEWHETPIAG.

METpnon TNG dc NAEKTPIKNAG aywyIHOTNTAG OPYAVIKOV NUIAYWY®V CUVAPTAOEl TNG Beppokpaaiac.

MpoanairoUpeva: EmoTiun Tov YAIkoV V, Eloaywyn oTnv KBavTounxavikn

OEMATA BIOMHXANIKQN KAI TEXNOAOIIKQN EGAPMOIQN TQN YAIKQN II

To pddnua nepihapBdvel pia ogipd OgpIvapiowv yia TIG BIOUNXAVIKEG Kal TEXVOAOYIKEG EQPAPHOYEG TWV
UNKwv. Ta oepivapia Ba SivovTal kupiwg and oTeAéXn UWnARG akadnuaikng kaTapTiong nou epyalovral
o€ Blopnyavieg, opyaviopoUc, ETAIPEIEG, EPEUVNTIKA KEVTPA KAM, Kal kAAUNTOUV UpU (PACHA EPAPHOYRV
TNG ENIOTAKNG TwV UNKWV. H enidoon Twv goItnTwv aglohoyeital and Tnv evepyd CUPHETOXN TOUG OTNV
opyavwon kai dieEaywyn Twv GEPIVapiwV, TNV OUVEPYATia TOUG e TOUG OMIANTEC, Kia ypanTn epyaaia (kai
napouaciaon) kai TENIKEC ypanTEC EEETACEIG e BEPUATA NMOU aPopoUV Ta CEIVAPIA NMOU £yivav aTn dIdpKeia
TOU €Eaprvou.

Mpoanarroupeva: Emornun Tov YAikov I-111
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KEPAMIKA KAI YAAOI

Kepapikr). MpwTeg UAeG 0TNV KePaUIKN. ISIOTNTEG kal KABAPIOHOG NPWTWY UAGV.

MéBodol avaluong pacswv. TeXVIKEC oxnuaTiopou. Whoido Kepauikng padac. Mupipaxa. MayvnTika

KEPAMIKA. AINAEKTPIKA KEPAMIKA. Mopoehavn kai €idn UYIEIVAG.
'Yalog. Aopn TG Ualou. TeXVIKEC avaAuong TNG dOHNG. DUOIKEG IDIOTNTEG TWV YUAAIGV.
XNUIKEG IDIOTNTEG TWV YUANIWV. TEXVIKEC EPApHOYEC. Mapaywyr YUaNv.

MpoanaitoUpeva: Enothun Twv YAK®v I-I11

MPOHIMENA BIOYAIKA

Epapyoyéc Twv YAkwv oTn ®apupakeuTikr. Tponol xopnynong gapuakwv. EAeyxopevn xopriynon
Qappakwv. YAKG w¢ PeTagopeic dpacTikwv ouciwv: NavoowpaTidla kal Ainoowuarta. Biodiaonompeva
ouoTAUATa Ke BAon Ta cUNOAUPEPH YaAakTIKOU-yAUKoANIKoU 0E€oc. MahakTwpaTta. Aiadeppikn Xopriynon
Qapudkwv. MayvnTika vavoowpaTidia. YdponnkTwuaTta akyivikoU o€og. YAIKG OOTIKMG anokataoTacng.
OoTIKa TOIYEVTa Ppwopopikol acBeoTiou. PupapaTa evdodovTiac. ZxeSIacuog kal avanTuEn BIOUAIKQV pE
avTIBaKTNPIaKEG IB1I0TNTEG. BioaioBnTrpec. Xprion BlonoAupepwv otnv deppatikn avaniaon. Enayouevn
IOTIKr) avanhaaon. Blotexvnto Anap BIoTeXvNTO Kal TEXVNTO NAyKPeac, evdoaTepaviaie npodeoeig (Stents).
Xelpoupyika paupaTa, eVaAAAKTIKG TwV pappaTwv (ayKTrpeS, ToIUMmdAakia — staples), BIOAOYIKEC KOAEC

I0T®V, ENIBEPATA, AUTOKOANNTEG TAIVIEC.

EpyaoTnpiakég aoknoeic: Mapaokeury ANoowpaTwy, cUVOEDN PayvnTIK®V vavoowuaTidiwy, Napackeun
UdPONNKTWHATWY aAyivikoU aoBecTiou, NAPACKEUr PUPAUATWV evoodovTiag, GUVOEDT OOTIKMV TOIHEVTWV

PWoPopIKoU aoBeaTiou.

MpoanarTroUpeva: EmoTipn Twv YAikwv IV, Biodoyia Kuttapou I, II

OQTONIKH II

MabnTIKEG PWTOVIKEG DOMEC: SUMBOAOUETPIKA OMTIKA OToIXeid. OMTIKEG KOINOTNTEC, ONTIKG @IATPA,
MepIBAAOTIKG ONTIKG OTOIXEia, oAoypa®ika (ikTpa. OnTikoi KupaTodnyoi kal ONTIKEG ivec. MponyuEVES
PWTOVIKEC KOINOTNTEC. DwToVIKoi KpUoTaAlol. ONTIKoI GUTEUKTEG. MNYEC Kal QVIXVEUTEC PWTOC: OEPUIKEC
nnyee, O100IkEG NnyéG LED, Texvohoyia avopyavwv kal opyavikwv LED, ®uaikn kal Texvohoyia nnywmv
Laser. EVEPYEG PWTOVIKEG OOMEG NUIAYWYIKWYV laser Mponyueveg d1aTageig: Huiaywyikoi onTiKoi EVIOXUTEG,

EvioXuTEG ONTIKWV IVQV.

AviXveuTeG QwTOG Ogplikoi kal KBAVTIKOI avixveuTeg @wToG (and To (Aacua akTivav-X wg To anw

unépubpo).

HAEKTPOONTIKA, AKOUGTONTIKA Kal JayvnTooNnTIKA aToIXEia. ONTIKoi SIAHOPPWTEG. ONTIKOI ANOHOVMTEG Kal

KUKAOQOPNTEG.

Epapuoyeg Tng dwTovikng: ONTIKEG Enikovwvieg. PwTovikd oAokAnpwpéva KukAwpata. OnTikoi

aIodNTNPEG. BIOPWTOVIKN kal EQApHOYEG oTnV IaTpikn.
MpoanaitoUpeva: Enohun Twv YAikwv I, I, duoikn IV, Epyactipio IV duaikng, EmAoyr) ®wTovikn I
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EIZAIQIrH ZTA YAIKA KAI ZTIZ AIEPTAZIEZ KBANTIKHZ HAEKTPONIKHZ
Baoikd UAIKG kal cuoTAuaTa yia JlEPYacieC KPavTIKAG NAEKTPOVIKNAC: ATOMIKA-HOpIaKd GUCTAMATA,

nNUIaywyoi, nuiaywyipa kBavTika nnyadia Kal KBAvTIKEG TEAEIES, KpUOTAAOI EUNAOUTIOUEVOI E 1OVTa.

MéBodol povTeAonoinong aAnAenidopaons UAIKWV HE QwC: HEBodOC NAATouG miBavoTnTag Kal pEBodog
nivaka nukvoTnTac. Mepiypagn kai govreAonoinon d1adikaciwv andoBeons Kal KATaoTPoPrG GAaong o€
UNIKG KBavTIKNG nAekTpoviKAG. ONTIKEG eflowoelg Bloch yia nuiaywyolc. OnTikéG e€iowoelg Bloch yia

nUIaywyipa kBavTika nnyadia kai KRavTIKEG TEAEIEG.

Mé£Bodo!I PETAaPOPAG NAEKTPoViwv O KBavTika cuoTnuata: Tahavtwoeig Rabi kar adiaBatikn YeTagpopd

nAnBuaopou.

KBavTikr neplypa®n anoppo®nang kai diacnopdg o UAIKA. Mpappikn Kal Un-ypauuiKh OnTIKN anokpion
egmovinv. OnTIKEG peTaBacelg peTall {wvav kal unolwvev Ot nuiaywyia kBavTika nnyadia. Mn-
YPAUMIKN ONTIKA O£ NUIAYWYIKA KBAvTIKA Nnyadia kai KBavTikEG TeAeiec. MEBODOI EAEyXOU anoppopnaonc
Kal dlaonopdc oe KBAvTIKG UNIKA: auTo-gnayopevn diagaveia, NAEKTPoPayvnTIKa enayopevn diagaveia Kal
apyd ¢wc. Aiadikaoia dpaong laser Xwpic avacTpogr NANBucuoU. ANoBriKeuan PWTOC o UNIKA. YWNARG
anodoong PN-yPAuKIKn ONTIKN ano UNIKG JE Xpron NAEKTpoUayvnTIKA enayopevng diapdaveiac.

MpappIKoi NAEKTPOVIKOI KUJATOdNYOI.

Baoika oToixeia kBavTikwv unoAoyioTwv: To KBavTikd bit kal cuoThuata yia Tnv ulonoinon Tou.

MenAeypeveg kaTaoTAoelG. KBavTikeG NUAEG. Baoika kBavTika KUKA®UATA.

MpoanaitoUpeva: Emiotiun Twv YAIkwv V, Eigaywyn otnv KBavtopnxavikr, ZToixeia Mopiakng ®uaiknig
kal KBavTiknig Xnpeiag,

YAIKA I'TA ANANEQZIMEZ NMHIEZ ENEPTEIAZ
dwToBoATaikd YAika: dwToBoATaIKO (aivopevo. Aeiroupyia nAiakwv oToixeiwv. KpuoTaAlikod MupiTio.
NenTég pepBpaves. Navodopnuéva uhika (CdTe, CIGS). Opyavika UAIka. Dye-sensitized UAIKA.

YANIKG yia avepIoyeVVITPIEG: BAOIKEG APXEG Kal €i0N avEPOYEVVNTPIWV. XpNOILOMNOIOUKEVA UAIKA.
Kuwéheg kauaipou

YAIKa yia anoBrikeuaon udpoyovou: Baoikeg Texvoloyieg kal Xprion Touc. MeTaAika udpidia. Opyavika UNikd.

MeTalo-opyavika nAaioia (frameworks). Navodopnuéva ulika.
Biopdda kai Biokauaoipa

MpoanartoUpeva: Emornun Twv YAkwv I, I

MOPIAKA NANO-YAIKA

OewpnTIKO UNORABPO TEXVIKWV XAPAKTNPIGHOU HOPIaKAV UNK®YV, 0nwg XRD, SEM, pacpatookoniag STM,
ONTIKAG anoppo®NnoNG kal GWTAUYEIAG GTO 0paTo Kal unepimdeg pdopa, Raman, Resonance Raman,
TeXVIKEG Surface IR, XPS, NSOM, nAekTpo@wTalyeld, pwToaywyIHOTNTA Kal TEXVIKEG avakAAoTIKOTNTAG
AENTOV  UPEVIGV. TEXVIKEG MPOOdIOPIOPOU NAEKTPIKWV IDIOTATWV. TeXVIKEG/HeBodoAoyieG oUvBeong
vavodIaoTaTwv WETAAIK®OV Kal NHIGYQYIM®V UAIKQV NMou NePIANAPBAVOUV XNUIKEG Kal (PUOIKEC EBODOUC

avanTugng, Ta onoia PNopoUV va £XOUV Kal EQAPHOYEC GTNV ONTONAEKTPOVIK).
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EpyaoTnpiakéc aoknoeig

2UvBeon, XapakTNPIoPOC Kal NPoadIopIoHOC IBIOTHATWY TWV NAPAKATW UNK®OV/JIATAEEWY.
1) Huiayoyigwv Mopiakwv XapnhodiaoTatwv KBavTikov nnyadinv
2) MeTaMAIk@V vavoowpaTISiwv Kal vavonpiopdtwmv apyupou.
3) HAIakwV @wTOBOATAIKWV OTOIKEIWVY BACICUEVWY OE UBPISIKEC DOUEC VaVONOopWImV-HOPIAKWY UAIKWV.
4) KBavTikoV NUIGYQOYIHWY Yynepidwv.
5) AI0dWV EKMNOUMNAG PWTOG BACICUEVWV EITE OE HOPIAKA UAIKA ) o€ LD kBavTika nnyadia.
6) YPBpidia and nopwdeig avopyaves PATPEC KAl KBAVTIKEG WnPIOEC.

MpoanaiTroUyeva: Xnueia III, duaikn IV, ENoTrApn Twv YAIKGOV V.

MIKPOTEXNOAOI'TA KAI NANOTEXNOAOITIA: YAIKA KAI AIATAZEIZ
Mepiypadr) PabipaToc: YAIKG kal AIaTAEEIC MIKPONAEKTPOVIKNG. APXEC Kal ASITOUPYIKOTNTA HiKpo-Kal vavo-
dlaTa&ewv. Texvohoyia CMOS. Mikpounxavikn Texvohoyia. ®wTovikd OAokAnpwiéva KukhwpaTa. MeBodol

XapakTnpIouou.

AladIkaoieg avanTuing UNIK®V. TEXVIKEG avanTuENG kKpUoTAAwY OyKou Kal AeNToV UMeviwv. Enmaglakéc
pEBodoI. Czochralski, emira&ia uypng ¢aong (LPE), xnuikn evanoBeon atuwv (CVD, MOCVD), @uoikn
evanobeon atpwv (PVD), emita&ia popiaknic 6éoung (MBE), TEXVIKEG avanTuEng UNIKGOV HE I0VTOBOAN Kal
Aeilep.

Aiadikaoieg avantugng diatagewv. EneEepyaaia uhikwv og nepiBaMov oTeipou xwpou. GwToAiBoypadia,
NBoypagia laser, soft-lithography, nano-imprint, e-beam AiBoypagia. Xnuikiy Eyxapa&n. Eyxapaén pe
TEXVIKEG avTIOPAoTIkoU nAaopaTog (RIE). IovTikr) Aiaxuon. IovTiki EpguTeuan. O&gidwaon. EmipeTalwon.

Mapadeiypata kal EQapuoyEg HIKpo kal vavodlaTagswy.

Epapuoyec.

MpoanaiTroUpeva: EmoTiun Twv YAikav I, II, duoikn IV,

AZKHZH MEzZQ TOY NMPOrPAMMATOZ KINHTIKOTHTAZ LLP/ERASMUS

To LLP/Erasmus eival éva Eupwndikd Exnaideutikd Mpdypappa nou divel Tnv €ukaipia O QOITNTEG
(NPONTUXIAKOUG, PETANTUXIAKOUG Kal unown@ioug SISAKTOPEG) va NpayuaTonoinoouV NPakTIKr Aoknon
dlapkelag TpIwv pnvav, o Enixeipioelg, EpeuvnTikd Kevtpa, Biopnyavieg, Noookopeia, EpyaoTripia kai
aMoug opyaviopoug o xwpeg TnG Eupwnaikng ‘Evwong). H Sidpkeia Tou €ival Tpipnvn. Mg Tnv enioTpogr)
TOU 0 QOITNTNG/POITATPIA NPENEI VA NAPadwoel 0TO GUVTOVIOTH Erasmus Tou TUAPATOG Wia €kBeon/report
oTa AyyAIKA HE TIG TEXVIKEG MOU XPNOIUOMNOINOE KAl Ta EPEUVNTIKA ANOTEAECHATA MOU OUYKEVTPWOE KATA
Tn OIdpKela Tou MPoypdupaToG. STn GUVEXEId N ZUVENEUOT Tou TUNUATog Ba opicel pia TPIYEAr eniTponiy
oTnV 0noia o PoITNTAG/POITATPIA Ba KAVEI JiIa GUVTONN NAPoUCiac TWV EPEUVNTIKWY TOU ANOTEAEOUATWY
kai 6a BabuoAoynBsi yia auTn.

MpoanaitoUpeva: O QoITNTNAG NPENEl va €xel TOUAaxioTov 96 ouvoAika ECTS.
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5. METANTYXIAKEZ ZMNOYAEZ
5.1 MPOTPAMMA METAMTYXIAKQN ZMOYAQN: «EMIZTHMH TQN YAIKQN>»

To Tunua EmoTripng Twv YAIkwv Tou MavenioTnyiou MaTpwv opyavavel kal AeIToupyei and To akadnpaiko
€10G 2004-2005 Mpoypappa MeTanTuyiakwv Znoudwv (M.M.2.) pe TitAo: "ENIOTAKN Twv YAK®OV" oUpQwva
pe TG dlaTAEEIG TNG unoupyikng andgaong apiB.13355/B7 (®EK 741/1. B'/18.5.2004), onwg Exel
TpononoinBei Pe Tnv Ynoupyikn Andgacn apif.29697/B7/(®EK 423/t. B'/7.4.2006), kai 1oxUel kal
oUpQwva Ye Ti¢ diaTageig Tou N.3685/2008.

Me anogaon Tng un’ apiBy. 31/15.07.2014 ouvedpiaonc TnG SUykATou Tou MMavenioTnuiou MaTtpav,
avTikaTaoTaenke n avmTEPw YMOUpYIK anogacn Kai ekdobnke To véo ®EK Asiroupyeiag Tou MMZ, un’
apiBy. 2731/13.10.2014, 7. B". Me anogaacn Tng un’ apiby. 65/30.7.2015 ZuykAnTou EIdIknA¢g ZUvBeong Tou
MavenioTnpiou Matpwv, Tpononoinenke 1o Mpdypaupya Mabnudtwv Tou M.M.Z., uE TNV NPOCONRKN TNG

MpakTIkNG AoKNONG WG HabnpaTog eNIAoynG,

To avapoppwpévo Mpdypappa MetanTtuyiakov Znoudwv 8a cupdBAMel aTnv Npoodo TNG yVwaong kai oTny
avanTu&n Tng EmoTnung Twv YAikwv. To Mpoypappa MetanTuxiak®mv Snoudwv aToxelsl oTnv KaTapTion
Kal eknaideuon VEWV enIOTNUOVWVY oTnv epeuvnTikr Siadikacia. O1 epeuvnTIKEC dPacTNPIOTNTEG Mou
avanTuooovTal aTo TPRAKAa KaAUNTouV £€va eupl PAcHa PEAETNG UAIK®V aixunG. To MetanTuxiakd AinAwpa
Eidikeuong anookonei oTn ouCTNMATIKA eknaideucn Kal €E€IBiKEUON VEWV ENIOTNHOVWV OTIC AKOAOUBEG

NEPIOXEC: BIOUAIKG, HOPIAKA UAIKA, HIKPOMACIKA Kal vavopaaoika UNIKA.
To Mpoypapua Metantuxiakav Znoudwv (M.M.2.) odnyei oTnv anovoprn:
MeTanTtuyiakoU AinhwpaTocg Eidikeuang otnv ENoTrApn Twv YAIKGOV.

2T0 npOypaupa PnopoUv va yivouv OekToi NTuxioUxol ZXoAwvV OeTikwv EnioTnuwv, MoAUTEXVIK®Y,
EnioTnuv Yyeiag, IaTpikng, MewTexvikwv EnoTnp®v, Femnovikmv ZxoAwv, MavenioTnuiov Tng nuedanng
KAl aveyvwpiopévwy opoTaywv IdpupdTtwv Tng alhodannig, AvwTdTwv ZTPaTIwTIKWV EKNAIdEuTIKOV

IdpupdaTwv kabwg kal ouvapwv Tunuatwy TEL.
O apiBuog sioakTéwv oTo Mpdypappa opileTal kaT' avwTaTo opio oe €ikool (20) ava £Tog.

H xpovikn diapKeia yia Tnv anovoun Tou MetantuyxiakoU AinAwpatog Eidikeuong opileTal o TEoaepa (4)

OI0aKTIKG €EauNva enituxouc (poiTnong.

MeTranTuyiaka Ma@nupara

Ta pabnuata Ba didackovTal aTnV eMNvikn, aAAa kai oTnv ayyAikn. =To M.A.E. n napakoAouBnon Twv
MaBnuAaTwV Kal Twv EpyacTnpiwy, Ta onoia KaTavépovTal oTa Tpia npwTa €Eaunva onoudwv (A*, B, IM),
eival unoxpewTikr. 10 I kal oT0 A’ €Eapnvo eknoveital MeTanTuyiakn EpeuvnTiki AiatpiBn (I kai II). Ta
pabruara, n SIDAKTIKA Kal €PEUVNTIKR ANacXOANnon, ol NPAKTIKEG AOKNOEIG Kal ol KAaBe al\ou €idoug
€KNAISEUTIKEG KAl EPEUVNTIKEG dPACTNPIOTNTEG YIa TNV ANOVor Tou katd To apBpo 3 TiTAou SlakpivovTal

O€ UMOXPEWTIKA Kal EMAOYNG WG EENG:
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A’ EEAMHNO ECTS
(Du0||Koxnps|a Kal ZTaTioTiKn  OgpUodUVAMIK TV YHOXPEWTIKO 10
YAIK@V
MeipapaTikeg TexVIKEG MEAETNG TwV YAIKWV 1 YNOXPEWTIKO 10
MovTeAonoinon YNKav I YNoxXpeEWTIKO 10
Z0volo 30
B’ EEAMHNO ECTS
szé,aopoq, 2uvBeon kar Enegepyacia Mponypevwv YHOXPEWTIKD 10
YAIKQV
Kat. Emioynv
(O1 QoITNTEG UMOXPEOUVTAI VA EMAEEOUVY LIEXPI OUO aro
74 NApakaTw Labnuara):
1. Biopopiakd YAka I (Aopr, AMnAenidpdoeig, ' 2 pabnuara
AeiToupyia) EniAoyng x10 ECTS =
2. Mopiakad YAika I (ZUvdeon Mopiakic AoPRC Kal 20 ECTS
IS10TATWV YAIkoU)
3. Mikpo- kai Navo-pacikd YAKa I (DuoiKoXnUIKEG
10160TNTEC OTN Wikpo/vavo- kAigaka)
4. EidIka O¢pata Emotnung Tov YAK®v I
Zuvolo 30
" EEAMHNO ECTS
MetanTuyiakn EpeuvnTiki Aiatpipn I YNOXPEWTIKO 10
Kat. Emidoyiv
(O1 portnTec unoxpeouvTal va emAcéouv Lexpr duo arno
70 rapakdTw pabnuara):
5. MeipapaTikég TexVIKEG MeAETNC TwV YAIkwv 1T
6. MovTtehonoinon YAikwv IT 2 padnuara
7. Biopopiakad YAika II-BioUAika (ZUvBeon, EISIkEG EniAoyng x10 ECTS =
Epapuoyec) 20 ECTS
8. Mopiaka YAika II (TexvoAoyieg Mopiakwv YNIKGV Kal
AlaTagewv)
9. Mikpo- kai Navo-@aoika YAika II (AvanTuén
JUCTNHATWV Kal TEXVOAOYIKEG EQapHOYEG)
10. EI0Ika O¢pata EmoTnung Twv YAKov 11
11. MpakTik Aoknon
ZUvoAo 30
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A’ EEAMHNO ECTS
MeTanTuyiakn EpeuvnTikr Alatpipn 11 YNoxXpeEWTIKO 30
Z0volo 30

To oUvolo Twv NIOTWTIKOV Jovadwv ECTS nou anarrouvTai yia Tnv anoktnon Tou M.A.E. avépyovTail o€
€KkaTov €ikoal (120).
Ta pabnuara eival eEapnviaia kai ol JETANTUXIAKOI (POITNTEG UNoXpeEoUVTal:
a) va napakoAouBrioouv Kal eEeTacTolv EMITUXWG O 4 UNOXPEWTIKA Hadnuata Twv dUo mpwTwv
eEaunvwv (ouvoAika 40 ECTS).
B) va napakohouBrijocouv kal eEeTacTolV EMITUXWG TOUAdXIOTOV O 4 Jabnuara emioyng (cuvolika 40
ECTS). Kabe padnua avrioToixei o 10 MoTwTIKEG Hovadeg ECTS.
y) va eknovrnoouv MetanTtuyiakr EpsuvnTikn AiatpiBn I kai IT (ouvoAika 40 ECTS).
H avakatavopur pabnudtwv oTo Npoypaupa HEPIKAC PoiTnoNG Ba Yivel JE ano@AceiC TwV opyavwy kai 6a

nepIAaPBAVETAl OTOV KAVOVIOHO METANTUXIAK®MY ZNOUd®V.

O1 npoUnoB&aeig yia Tn Anwn Tou MeTanTuyiakoU AinAwpaToc Eidikeuonc otnv EnioTrun Twv YAIK®V givai:
Eyypaor oto Tunua KaTta Tnv gloaywyn Kal avavéwaon eyypagng otnv apxn kabe akadnuaikol eEaurvou.
To MetanTuyiakd Ainhwpa Eidikeuong (M. A. E.) xopnyeitar:

a) MeTa and emTuyn napakohoudnon 8 pabNUATWY WG AVWTEPW
B) Tnv ekndvnon METANTUXIAKNAG EPEUVNTIKNG 1] GUVOETIKNG dIaTpPIRNG

>€ kABe NePINTWON KaTa Tn dIAPKEIa ONoud®V TOUC Ol HETANTUXIAKOI (POITNTEG UNoxpeoUvTal, EKTOG anod

TNV napakoAoudnon Twv HabnudaTwy, va GUPHETEXOUV OE EpYAcTNPIAKEC AOKNOEIC.

5.2 AIAAIKAZIA EMIAONHZ METANTYXIAKQN ®OITHTQN

H emiAoyn Twv PETANTUXIOK®V QOITNTAV YIVETAI JE OUVEKTIKNGN TWV €EG KUPIWG KPITNPIWV Ta onoia

opiCovTal anod To vopo alAa kai anod Ta apuodia opyava Tou TPAPATOG:

e [evikdg BaBuoc NTuxiou kal avaAuTikr BaBuoAoyia Tou unown@Iou oTa NPONTUXIaKa HadriuaTa
(anarteital BaBudg nTuxiou TouhdyioTov «Aiav KaAwe» r avTioToixog).

lNa unown@ioug nou dev éxouv Babud nTuxiou «Aiav Kahwe» ) avTioTolxo, diveTal n gukaipia
EYYPAPNG KATOMIV EMITUXWV EI0AYWYIKWV €EETACEWV o€ Tpia (3) pabruaTa Tou nponTuxiakoU

KUKAOU onoudwv. EVOEIKTIKG avapepovTal:

1. ®duoikoxnueia I
2. EBicaywyn otnv KBavtopnxavikn
3. Emomiun Tov YAIK@V V
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H UAN ToV avwTEPW pabnuatwy neplypd@eral otov Odnyo noudwv Tou THAHATOG.
e [poownikn ouvévteugn atnv Emirponr EmiAoyng MeTanTuxiakwv ®oirnTwv Tou TURHATOG.

e JUVAQEIQ TWV NPONTUXIAK®Y ONoudmv TOU unown@iou HE TO NEPIEXOUEVO TOU WETANTUXIAKOU
NpPoOyPANKATOC, €NAPKNG yvwon HIag &vng yAwooac (Kuping ayyAIKnc), Tuxov SINAWHATIKA

£pyacia, EPEUVNTIKN OpacTNPIOTNTA, K. A. M.

5.3 NEPITPA®H MAGHMATQN

A’ EEAMHNO

YNoxXpewTIiKG Hadnuara

duoIKoXNHEIa Kal ZTATIOTIKR OgpHOSUVAMIKA TWV YAIKOV

>konoc: Se BaBog katavonan e peBodoloyiac kail €E0IKEIWaN KE BACIKEC EPAPUOYEG TNG OTNV EMioTrun
TWV YAIKOV.

Mepiexopeva: Avaokonnon Bacikwv apxwv Beppoduvapikng kal oTaTioTIKAG HNXAviknG. AIQKUMAVOEIG.
Metatponég @aonc. AkpiBw¢ emAUoIMa ouoTnuata. MpooeyyIoTIKEG WEBODOI OTATIOTIKAG HNXAVIKAG.
Z1dnpopayvnTIKn KaTaoTaaon - neploxég Weiss. NnUATIKR UypokpUaTAAIKN (pdaon - avanTuyua Landau-de
Gennes - Bewpia Maier-Saupe. AlaxwpIoWOG GACONG o€ NoAuPepIka piydaTa - Bewpia Flory-Huggins.
HAekTpovia o€ pETaAAa - aépio Fermi. YnepaywyidoTnTa - Qpaivopevo Meissner kal EVEPYEIAKO Xaoua -
Celyn Cooper - kupaTtoouvapTnon Ginzburg-Landau - kpioido payvnTikd nedio - ungpaywyoi TUnou II.
YNOAOYIOTIKEG MPOCOUOIMOEIC 0T OTATIOTIKN HNXAVIKR Kal oUvOeon Me OepUOdUVAMIKEG MOOOTNTEG.
daivopevoloyIKn kal JIKPOOKOMIKN nepypagn Tng didxuong — e€iowon Langevin. KivnTikn kai ¢aivopeva
METAPopAc o< agpia, anAd kai oUVOETa uypa Kal oTePEA. Emipaveiakd gavopeva kal avanTugn enipaveiov.

NeipapaTikég Texvikég MeAETNG TV YAIK@V I

Zkonog: To pabnua aToxelsl TNV YVwpIia kal E0IKEIWON TwV QOITNTAV HE TIG GUYXPOVEC NEIPAPATIKEG
TEXVIKEG MEAETNC KAl EEETACNC TNG CUUNEPIPOPAC TWV UNIKMV.

Mepiexopeva:

MelpapaTIKEG TEXVIKEG NepiBAaonC:

nepibAacn akTivwv — X (XRD), nepiBhaon nhektpoviwv (ED), nAekTpovikn Hikpoavaiuaon (EPMA).
MeIpapaTIKES TEXVIKES MIKPOOKOMIAG: oNTIKN Hikpookornia (OM), akouaTikn pikpookonia (AM), nAekTpovikr
Hikpookonia oapwong (SEM), nAekTpovikr pikpookonia diepxopevng deopng (TEM), pikpookonia aTopikng
duvapng (AFM).

MeIpaUaTIKEG TEXVIKEG (PACKATOOKOMNIAC: (QWTONAEKTPOVIKR) (QacyaTtookonia aktivwv —X (XPS),
(aopatookonia Auger (AES), gpacuaTookonia Raman, gaopatookonia uneplBpou (IR), pacpaTookonia
unepindoug-opaTou (UV-visible).

MelpapaTikeg TeXVIKEG BepIknG avaluong: diagopikn Beppikn avaiuon (DTA), dlapopikr BepHISOpETPIa
oapwaong (DSC), BeppoBapuTikry avaiuon (TGA).

MeIpapaTiKeG TEXVIKEG PEAETNG HNXaVIKWV 1IDI0TATWV: OOKIPEG OTATIKAG (POPTIONG, DOKIUEG JUVAMIKAG
@OpTIONG, duvapikr Pnxavikn avahuan (DMA), 1€80d0G UNEPRXWY, AKOUCTIKI EKMOMMI.
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MeIpAPaTIKEG TEXVIKEG WEAETNG IDIOTATWV HETAPOPAG: METPNOEIC aywYINOTNTAG OUVEXOUC peUlATOG,
BEpUIKN aywyIHOTNTA. AINAEKTPIKN GacpaTookonia. METPROEIC HAYVNTIKWV HEYEBQV.
MeIpapaTIKE TEXVIKEC GUVTOVIOHOU: dacuaTookonia nupnvikoU payvnTikoU guvToviopoU, (pacpaTookonia

Mossbauer.

MovTeAonoinon YAIk@v I

Zkonog: Karavonan TV Bacikwv GpUOIKWV HOVTEAWY NMou Xpnoiponolotvtal aTnv EmoTiun Twv YAIK®V
Kal €E0IKEIWON HE TIG KUPIOTEPEG UMOAOYIOTIKEG EBOSOUG NPOCOKO0IWONG UNK®WY anod Tn HAkpo w¢ Tnv
aTopIkn KAigaka. Katavonon Twv duvaToTATWV Kdl TWV OpiwV TV HOVTEAWV KAl TWV UMOAOYIOTIKGOV
MEBOdWV YIa TN WEAETN Kal MPOPAEWn WNXavikwv, BEPHOdUVAMIK®MY, NAEKTPIKWY, OMTIKWV, IBIOTATWV
UNIK@V Kal TNG aAANAOCUGCYXETIONG TOUG.

Nepiexopeva: MovTého ouvexoUC HEOOU YIa OTEPEA Kal uypd. IodTpona kal aviooTpona Péaa (MNXavikeg,
BEPPIKEG, NAEKTPIKEG, WAYVNTIKEG Kal ONTIKEG IBIOTNTEC). MPAMKIKY KAl WN-yPauUIKn anokpion. ZUTeuEn
HNXavIKWV, NAEKTPIKWV, BEPHIKWY, ONTIKAOV ANoKpioewv. MovTehonoinan Tng dUVAIKNG anokpiong.
MovTEAO GUTEUYHEVWV TAAGVTWTQOV Yia OTeped. KpuoTaAAika Kal pn KPUOTAAAIKG OTEpEd. ATEAEIEC.
MnXaviKEG kal BEPPIKEG IDIOTNTEG. APUOVIKS NPOCEYYION Kal KN dpUOVIKAa Qaivopeva. STaTIKr anokpian.
Auvapikr) anokpior, GUVTOVIGHOI.

MovTeAonoinon IDI0TATWV/PAIVOPEVWV/CUCTNUATWV BaCIOPéVwY O HOVTEAG Tuxdiou MePINATOU, Of
ouoTnuarta spin (Ising, kKAM) kai og Bewpia Babuiaiag diadoong (percolation theory).

H péBodOC Twv NENEPACHEVWV OTOIXEIWV OTN HOVTEAOMOINON HAKPOOKOMIKWY IDIOTATWY UAIKGOV
TEXVOAOYIKOU £vOIaQEPOVTOC. Mopiakry duvapikn kai duvapikn Brown. H péBodoc npooopoiwong Monte
Carlo. Mopiakr) Mnxavikr. YNoAOYIOTIKEC NPOCOUOIMOEIC OTNV ATOUIKN-NAEKTPOVIKA KAiJaka, ab initio

UNoAoyIoHoi. EMIAEYPEVEC HENETEC e XpNoN OIBECIWY UNOAOYIOTIKWV NAKETWV.

B’ EEAMHNO

YnoxpewTika Haénuara

Zxed1aopoG, ZUvOeon kal EneEepyacia NMponypévwv YAIKOV

Zkonog: O1 Opol oxediaon, oUvBson kal eneepyaaia ava@EpovTal oTnvV avanTuén kai xprion d1adikaciov
Mou £XOUV WG ANOTEAECHA TNV eAeyXOHEVN DIEUBETNON ATOUWY, HOPIWV KAl HOPIGKWV CUCCWHATWHATWV
o€ KaTaANAEG SIAUOPPWOEIG WOTE va NPOKUMTEI N EMIBUKNTN, avaloya We TNV Epapuoyn, CuPnePIpopa.
O1 J1adIKACIEG AUTEG OTOXEUOUV GTOV EAEYXO TNG DOMNG Kal TV IDIOTATWY TWV UAIKWV O OAA Ta €nineda,
and To aTopIkd WG TO HAKPOOKOMIKO.

Mepiexopeva: AvanTuén KpuoTAaMwV, JovokpUoTaAhol, MOAUKPUGTAAIKA UNIKG eNEYXOMEVOU WeyEBOUG
KOKKWV. ZUvBeon kal eneEepyacia PeTAMwV. Apop@a UAIKG. ZUvBeon Kal eneEepyacia KEPAPIKWV Kal
uahwv. ZUvBeon Kal eneEepyacia KAAOOIKWV Kal vavodounueEvVwV nuiaywywv. SUvBeon kal ene€epyaaia
NOAUPEPMV Kal Jopinv avBpaka. ZUvOeTa UAIKA. AoIKA UAIKA. AEITOUPYIKA UAIKA.
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Ma6énparta EmAoyng

Biopopiakd YAika I (Aopn, AAAnAemidpdaocsig, AsiToupyia)

Zkonog: H katavonon Tng doung kal Tou TPOMou opyavwong TwV BIOAOYIKQV HOPIAKWY E10WV O UNIKA.
Katonv yivetal epBabuvon oTo PnxXaviopuo oxnuaTiopol Kal opyavwong OnHAavTikwv UAIKQV Onwg Ta
dOVTIA Kal Ta 00TA Kal ENINAEOV EAETATAI N OXECN JOMNG-IBIOTATWV Yia KAOe UANIKO. O1 YWMOEIG QUTEG €ival
KaBopIOTIKEC WOTE O (POITNTAG Va WNopei va a&loAoyrnoel Ta NAEOVEKTAUATA KAl TA HEIOVEKTNAUATA TNG
XPNong Twv UNIK@V BIoAoYIKNG Npogheuans wg BioUAIkG alAa kal va oxedialel véa UAIka pe Bdaon Tig
MOVAdIKEG Kal IDIAITEPEC DOMEC TWV BIOAOYIKOV UANIKWV.

Nepiexopeva: Ta popiakd ouoTaTikd TwV BIOAOYIKQWV ouoTnpaTwyv. MpwTeives: Aoun Kal Aeimoupyia.
Avahuon kal kaBapiopog Twv nNpwTeiviv. KoAhayovo: Aopr kal AsiToupyia oTo Oépua oTa 00Td, OTOUG
TEVOVTEG Kal oTa dovTia. EAacoTivn, XiTivn Kal xiTolavn. BioAoyIkeg pepBpdavec. Ainidia. Bioyevr) uAikd. Aoprn)
IDIOTNTEC KAl HOPIAKOG EAEYXOC OXNHATIOHOU TwV BIOYEVWV UNIK®V and opyavika popia.

YNIKG BioAoyiknG npogAeuonc kal BioocupBaTtd UAika — EqapuoyEg: SUvToun napouaiacn Twv BIOAOYIKOV
UNIKQV Kal TwV IDI0TATWY NoU Ta XapakTnpilouv. MAEOVEKTANATA KAl UEIOVEKTAATA NOU NPOCPEPOUV TA
UNIKG BloAoyiknG npoéheuonc. H napoloa kataoTaon oTnv £PEUva yia TNV avanTtuén kal TNV NEPAITEPW
a&lonoinon Twv UNK®V BIOAOYIKNAG NPogAeucnG. AvaAuTiki napouaiacn Tng Xpriong Tou koAAayovou Kai
TwV 00TERAACTAV Yia TNV avaniaon ooTwv. AvaAuTikr) napouaiaon UNIK®V BIOAOYIKAG NpogAeuong (M. X.
KUTTapivnG) nou XpnoigonoloUvTal OTIC KEVTPIKEC HOVADEC €EWOWMATIKAG UMNOOTNAPIENG TNG NNATIKAG

AeiToupyiag (BloavTidpacTipeg - BloTeXvNTO Nnap).

Mopiaka YAika I (Z0vdeon Mopiakng Aopng kai I3I0TAT®V YAIkoU)

Zkonog: Katavonon Twv Bacikwv evvoiwv nou apopolv Tn popiakn dopn, TIG Hopiakeg aAAnAenidpdoei,
TNV auTo-0pyavwon Kai auto-douNnaon, Kal TNG onpaciag Toug aTov Kabopiopo Twv IBI0TATWY HOopIaKwV
UAIK@V Kal d1aTagewv nou napoucialouv ouyxXpovo evOIapEPOV.

Mepiexopeva: Movopopiakeg 1010TNTEG. Mopia, pIkpoU kai Peydhou popiakou BApoug, HOPIAKEG
OlIOUOPPWOEIC, AKPOHOpIa, UnepuoOpIa, Hopiaka OiKTua, (POUAEPEVIA Kal Napdywyd, VAVOOWANVEG
avepakd. SToIXEia vavo-unxaviknc.

Moplakeg aMnAenidpdoeig. Evdopopiakdg diaxwpiopoc, apgi/moAu-QIAIKOTNTA. Mopiakr TA&n kal auto-
opyavwaon. Moplakr auTo-dounNon, UNEPHOPIaKEC SopéC. KoAogidr aiwpnpaTa. MnkToparta. Yneppopiaka
dikTua. MeyBpavec. Navo-cUvOETEC (PATEIC.

EMINTQOEIG TNG HOPIAKNAG AUTO-0pYAvWwonG kal auTo-00uNonG OTIG HaKPOOKOMIKEG ID10TNTEG. H enidpaon
NG HOPPONoINONG.

Mikpo- ka1 Navo-@aoika YAika I (®duoikoxnpikég IS10TNTEG 0TN HiKpOo/vavo- KAipaka
Zkonog: H yvwpiyia pe UNIKA HIKPO- KAl vavo-HETPIKOV dIaoTAoEwY Kabwg Kal n EEETAcN TwV KavoUupylwv
(PAIVOUEVMV MOU anoppeouV ano Tnv NePIOPICHO TWV ATOPWV OE GUCTAKATA TETOIWV SIACTATEWV.
Mepiexopeva: HAekTpoVIKr Sopr Kal Qaivopeva PETapopag o KRAvTIKEG vavo-OopEG: vavo-dopnpéva
UMEVIa, vavo-vNUATa kal KBavTikeG TeAeieg. HAEKTPOVIKEG kAl ONTIKEG IBIOTNTEG KBAVTIKWV TeAEIWV. Navo-
HayvnTIoHOG Kal onivrpovik. ONTIKEG IBIOTNTEG VAVO-KPUOTAM®WY NUIAYWYWV Kal HETAANKGOV vavo-
OWHATISIWV. PWVOVIKEG KAl (PUOTOVIKEG HIKPO- KAl Vavo-OOUEG. MNXaVIKEG Kal NAEKTPOVIKEG IBIOTNTEG vavo-

OWAVwV avepaka kai oulepidiwv. Navo-cUvOeTa UAIKA.
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" EEAMHNO
Ma6nuara EniAoyng

MeipapaTtikeG TEXVIKEG MeEAETNG TwV YAIK®V I

ZkonogG: To padnua oToxelel otnv o BaBog e€oikeiwaon kal duvaToTnTa PEAETNG TNG JOMNG Kal Twv
IBIOTATWV TWV UAIKQV, HETW OUYXPOVWV MEIPAUATIKWY TEXVIKMV.

Mepiexopeva: MepiBAaon akTivwv-x (XRD). MeipapaTikéG TEXVIKEG PEAETNG TNG HOPPOAOYIAg TwV UNKWV
SEM, AFM. MeipapaTIKES TEXVIKEC dovNTIKNG (paopaTookoniag (Raman, IR). MNelpapaTikeES TEXVIKEG HEAETNG
(avouevev XaAapwong oTa ulika (DMA, DEA, NMR). Aiagopikn Oepuidopetpia odpwong (DSC).

daopatookonia unepindouc-opatou (UV-visible).

MovTeAonoinon YAIk®v II

Zkonog: EBaduvaon oe emAeyUEVEG EQApUOYEC. ZXediaon kal BEATIOTOMNOINGN UNOAOYICTIKWV EPAPHOYMY
npogopoiwong. EE0IKeiman PeE TN auyypagr} UNoAoyioTIKaV Kwdikwv yia Tnv eniAuan npoBANUdTwy nou
a@opoUV HIKPO- Kal vavo-(pacikd UAIKG, HOPIaka Kal Biopopiakda UAIKA.

Mepiexopeva: YNohoyioTIKEG HEBODOI yia TNV NPOCOHOIwan BIOPOPIAKOV CUCTNHATWY. MPOCOUOIWOEIG
KBaVTIKNG Hoplakng duvapiknc. H péBodog Car — Parrinello. H kBavTikr) péBodog Monte Carlo. Mpooeyyioeig
Hartree, kal Hartree — Fock. @tswpia ouvaptnoiakoU Tng nukvotnTag. MéBodol unohoyiopol Twv
evepyelakwv {wvV OTa OTEPEA. ZXediaon Kal €KTEAEON UMOAOYIOPWV OF EMNIAEYMEVA OGUCTHUATA

TeXVOAOYIKOU r)/kal epeuvnTIKoU eVOIAQEPOVTOC.

Biopopiaka YAika II (Z0v0eon, Eidikég EpappoyEg) — BioGAika

Zkonog: To pabnua oToxelel va £podiagsl TOV POITNTH TOOO HE YEVIKEC 000 Kal E EEEIDIKEUHEVEG YVROEIG
OXETIKA WE TN dopN TIG IDIOTNTEG KAl TIG EPAPHOYEG TWV OUVOETIKWY BIOUAIK®WV. MeTA Tnv napouadiacn Twv
Ol1apOpwWV TUMOU OUVOETIKWV BIOUAIKOV O POITNTAG EPXETAI O €naQr ME KAIvik Bépata péoa ano Ta
ornoia 6a anokTACel TNV KPITIKN 1KAvOTNTA yid TNV a&loAdynan kai emiAoyn Twv KaTaAMnAwv BIoGAIKGV.
MNepiexOpeva: Baoikec kaTnyopieg kal 1IDIOTNTEC TWV GUVOETIKWV BIOUAIKWV. UAIK®V. METaAAa, noAupepn,
KEPAMIKA. H xprion Twv PETAAWV WG NpooBEeTIKA UAIKG. Baoikd oToixeia peTaloyvwaiac. Katepyaoieg
METAMWV Kal KpApaTwy. SUuykOAnon peTalMwv. Agalyauara, Kpapata xpuooU kal TiTtaviou. AiaBpwon
METAMWV Kal unoBaduion noAupepwv o BloAoyikd nepiBAl\ov kal npooTaocia. AMooTeipwan Twv
ouvBeTIKWV BIOUNIK®OV. E@appoyég Twv ouvBeTIkwv BIOUAIKWV o€ Siapopoug KAGdoUG TNnG IaTpikngG. A)
OpOBonedikr;: MUOOKEAETIKO OUOTNHA KAl KAKWOEIG-TEVIKEG YVWOeEIG. YAIKG yia Tnv 00TE00UvOson
KATaydAaTwv Kal TNV avTikataoTaon KaTeoTPadpEVWY apBpwaocwv. B) OdovTiaTpikr: To oTopaToyvabiko
ouoTtnua. IoTohoyia Twv 0dovTIKWV I0TWV. Eloaywyr oTnv npooBeTikr anokatdoTtaon. MpooBeTikd UNikd
Kal UNIKG anoTunwong nou XpnoidonolouvTal aTnv odovTiaTpikr). OdovTika eJ@uTEUNATA. MPOCBETIKEG
€pyacieg We Bacn To TITAvIO. ZUVOETIKEG pnTiveg. M) OpBaluohoyia: Mepiypapr) Tou o@BAAJoU kal Tou
pnxaviopoU Tng opaong. EvoopBahuiol @akoi. A) E@apupoyeg Twv OUVOETIKWV BIOUAIKWV OTnv
deppaToAoyia, oupoAoyia kal (PApUAKEUTIKN.

Mopiaka YAika II (TexvoAoyieg Mopiak®v YAIk®V kal Alata&ewv)

ZkonoG: Eupabuvon oe emileypeveg epapuoyeg. Zxediaon, AeIToupyia, KaTaokeur, BeATioTonoinon
UNIK®V.
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Mepiexopeva: Mopiakd UNKA NPONYHEVWV ONTIKWV, NAEKTPO-OMTIKWV, HNXAVIK®Y, NAEKTPOUNXAVIKGV,
BEPUOUNXAVIK®V, BEPHO-ONTIKWV, (PWTO-EVEPYEIAKWV, POTO-XPWHIK®DV, BEPHO-NAEKTPIKWV KAl HAYVNTIKWV
£QapUoywV. Moplakéc dIaTAEEIG MIKPONAEKTPOVIKNC. Mopiakoi aigbnTrpec.

Xelpiopog (manipulation), pop@onoinan kal KaTaokeur HOpPIaKKV Vavo-CUCTNHATWY Kal dIaTAEEWV.

Mikpo- ka1 Navo-@aoika YAika II (Avantu§n ZuoTnuaTtwv kai TeExvoAoyikéG EQpapHoyEg)
ZkonogG: H napouciaon Twv TPONWV NAPACKEUNG kal avanTugng dla@opwv €130V HIKPO- Kal vavo-
METPIKWV UNIKWV Kal SIaTaEewV kabwg kal TEXVOAOYIKEG EPAPHOYEC MOU UNOOXOVTal O SIAPOPEG NEPIOXEC,
OnWG M. X. OTNV KATAOKEUN OAOKANPWHEVWY KUKAWUATWY, OTNV anoBrKeuon eVEPYEIAC, 0Tn MIKpookonida,
oTn MNXavikn K. d.

Mepiexopeva: AuToopyavmaon Kal napackeur) vavodopwv. Navo-enitagia kal vavo-AiBoypagia TeXVIKEG
NApAoKEUNG Vavo-oUVBETWV HETAAWY, KEPAMIKWY, NMOAUHEPWV Kal pApHoyeC. DuOoIKa kal BIO-HINNTIKA
vavo-oUVOETa Kal papuoyéc. Mikpo- kal vavo-nAekTpounxavika cuoTtnuata (NEMS/MEMS). YBpIdIkEg
OPYQVIKEG-QVOPYaveG vavo-OOpEG. Mopiaka nAekTpovikd. Mikpo- Kal vavo-QTOVIKA KUKA@UATa.
Tpav@ioTop €vOG nAekTpoviou kal MNyEG evog (wToviou. Navo-pnxaveg, vavo-KIvNThpeG Kal vavo-

UMNOAOYIOTEG,

5.4 AIAAKTOPIKO AINAQMA ZTHN ENIZTHMH TQN YAIKQN

To AidakTopikd AinAwpa otnv EmoTAnn Twv YMKWOV anookomnei oTnv €knaideucn, OTnV £PEUVNTIKN
diadikaoia kal epBabuvon og BEPATA EPEUVNTIKNG AIXKNG TNG EMOTAKNG Twv YAIK@V.

MeTa TnVv KTHON Tou M.A.E. 0 QOITNTAG KE AITNOT TOU WMOPEI va GUVeXioel yia anokTnan AidakTopikou
AinAwpatog. To AidakTopikd AinAwpa xopnyeitar nAéov Tou M.ALE. :

a) MeTa and ekndvnon npwToTUNNG dIdaKTOPIKAG dIaTpIBAC Kal
B) Hia TouAaxioTov epyacia dNHOCIEUPEVN O€ DIEBVEC EMOTNHOVIKO NEPIODIKO.

O1 napandvw npoUnoB£oeig IoXUOUV Kal yia TNV NEPINTWOoN OMnou 0 UNOWRQIOG £Xel anoktnosl M.A.E. ot
OUVAQEC I OUYYEVEG YVWOTIKO avTIKEiYEVO. 3TNV MeEPINTwOon auTh eival duvaTth n avayvopion
METANTUXIOKOV HaBnuUdTwv aTa onoia eEETAGTNKE EMITUXWE 0 M. @, 0To ouvagEG iy ouyyeveg M.ALE., YeTa

ano aitnon Tou unoywn@iou, OXETIKN €iorynon TnG Z.E. Tou M.M.Z. kai anégaon Tng N.Z.E.2.

Ma Tnv anokrtnon AidakTopikoU AIMAWMATOC anaiTeital kat’ apxdag n aitnon yia 6£on unoywngiou
010dakTopa oto MN.M.Z., n anodoxn Tng, and Tn MN.2.E.Z. Tou TUAKATOG, HE N Xwpig npolnoBeoeig (M. X.
evOeOpEVN NapakoAoUBnon emNAEOV PETANTUXIOKWY HABNUATWY) Kal n €knovnon Tng dI0aKTOPIKIG
d1aTpIBNnG. AITioeig yia B€on unowngiou dIGAKTOPA YivOVTal O€ XPOVIKEG NEPIODOUG Nou kaBopilovTal and
TIG IoXU0UoEG DIaTAEEIG Xwpig nponyoUpevn npokrpugn and 1o M.M.5.

lMa kabe unowneio didakTopa opieral and Tn I.2.E.Z., UoTEPa ano €10r)ynan TNG GUVTOVIOTIKNAG ENITPONNG,
TPIMEANG GUMBOUAEUTIK) €miTponr), n onoia €ival appddia yia Tnv kabodrynon kai eniBAewn Tou
unownegiou. To B&épa Tng diaTpIPng opileTal and Tn M.Z.E.Z., HETA anod €lorynon TnNG ZUMBOUAEUTIKNAG
Enimponng o€ ouvepyaaia e Tov unowngio didAakTopa.
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H guvoMikr| dIGpKeia anod Tnv eyypaer Tou unoyngiou dIdAKTOPA WEXP! Kal TNV EKNOVNON, CUYYPAQr| Kal
Xopriynon Tou AidakTopikoU AINA@UATOC dev WMNOpEi va gival PikpoTepn and Tpia nNAnpn akadnuaika €Tn

(€& akadnuaika gaunva).

AlaTpunpaTika Mpoypdappara MeTanTuXiak®V ZNoud®v
Eniong diveral n duvatoTnTa Anyng MetanTuxiakoU AiInAwpaToc Eidikeuong kai AidakTopikoUu AINA®PATOG

ano Ta €&n¢ AiaTunuatika NpoypdupaTta MeTanTuxiakwv noudwv Tou MavenioTnpiou MaTpwv:

e «EmoTAPNn Kai TexvoAoyia Twv MoAupep®v>» Twv Tunudtwv Eniothung Twv YAIKwv,

®uaiknG, Xnueiag kal Xnpikav Mnxavikav Tou Mav/piou MNaTtpwv.

e «MNepiBallovTikéG EMOTANEG» TwV TUNUdTwv Bioloyiag, MewAoyiac, ENioTAuNG Twv YAIK@V,
MabnpaTikwv, UaIkng Kal Xnueiag Tng ZXoAng OeTikwv EnioTnpov Tou MavenioTnpiou Matpav.
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6. XPHZIMEZ NAHPO®OPIEZ-YNHPEZIEZ NANEMIZTHMIOY NATPQN

6.1 ®OITHTIKH MEPIMNA

®doiTnTikK Mépipva - ZTEyaon
O1 @oitnTég ateyalovral uno npolnoBéosic atn doitnTikn EoTia Tou EBviKoU IdpUpaTtog NeoTnTag Ta

KTipia TnG onoiag BpiokovTal oToug Xwpoug TNG MavenioTnuioUunoAng.

H (uikpn) EoTia Tou Maveniotnuiou Matpwv, nou Bpiokeral oto MpodoTio MaTtpwv, EUNNPETEI KUPIWG
aA\odanoug oITNTEC PeTanTuxiakoUg kal SIDACKOVTEG Yia NEPIOPICHUEVO XPOVO Ol OMoIol EMICKENTOVTAI TO

MavenioThpIo HEoW NPOYPAUKATWV avTaAAayng.
AvaAuTikdTEpQ:

H ®oirnTikn EoTia Tou EBvikoU IdpupaToc NedTNTAG napexel SiaPovr O NPONTUXIAKOUG (POITNTEG MOU
OIKalouvTal dwpeav aiTion. a OXETIKEC NMANPOMOPIEC oI POITNTEC Ba npensl va ansuBlvovTtal oTn
dorrnTikn EoTia oTa TNAEpwva 2610 992359-361 kai fax 2610 993550.

H d1a6gon Twv dwpaTinv otn (Hikpn) EoTia Tou MavenioTnuiou oto MpodaoTio yiveTal Je NPOTEPAIOTNTA
META and OXETIKO AiTNHA TWV GUVTOVIOTWOV-HEA@V A.E.M. Twv TUNUATWV Nou dEXovTal QOITNTEG EEVLV
MavenioTnpiwv. ZXETIKA TNAEPwva atnv AleuBuvon ®oitnTiknG Mépipvag 2610997968 kai 2610997975.
To kOOTOC BIAUOVAC YIa TO HOVOKAIVO SWHATIO AvEPXETAl 0TO Nood Twv 200 gupw WNVICIWG Kal yia TO
dik\Ivo 0TO Noaod Twv 248 Eupw pnviaing. KataBaleral eyyunon nogol icou HE TO VOIKIO EVOG UNVOG, N

oroia EMNICTPEPETAI KATA TNV ANoXwpnon av To SwHATIo Napadobei Xwpig pOopEC.

TEAOG, Ol POITNTEG £XOUV T OUVATOTNTA €UPEDNG OTEYNG O< evoikialopeva dialepiopaTa kal dwpAaTia Tng
€UPUTEPNG YEWYPAPIKNG NEPIOXNC TNG MavenioTnuiounoAnc.

To Maveniotruio MaTpwv o pia npoondabeia unoforndnong Twv QoITNTAV Tou oTnv €UPECN OTEYNG
unoaTnpilel Tov 10TOTOMO http://erent.upatras.gr/. OI @OITNTEG PnopoUV va ToV EMICKENTOVTAl Kal va

avalntolv duvaToTNTEG OTEYAONC DIAPOPETIKOV KATNYOPIWV.
doitnTikn Mépipva - ZiTion
H aiTion napexetal and 1o Eomiatopio Tng ®oirnTikng EoTiag Tou EBvikoU IdpupaTog NedTnTAG, TO OMoio

gupiokeTal oTnv MavenioTnuIounoAn, Ye Tnv enideIiEn IBIKNAG TauTOTNTAC.

H aiTion apyidel and Tnv 1n ZenteyBpiou kar TeAeiwvel TRV 30n Iouviou Tou enopévou €TouG. ZiTion dev
NApEXETAl KATA TIG NUEPEG TwWV dlakonwv XpIOTOUyEWwV Kal Maocxa. e nepinTwon napdTacng Tou
OI0aKTIKOU £TOUG ano®aailel OxeTIka n ZUYKANTOG yia napdTtacn Tng napoxng dwpedv oiTiong yia To
avTioToIXo Xpovikd didoTnua.

H oiTion nepiAapBavel npwivo, Jeonuepiavo kai Bpadivd gaynTo.
To avaAuTikd npdypappa eaynTou avakoivwveral and Tn doirnTikr EoTia kabe prjva.

AvaAuTIKOTEPEC NAnpogopisg yia Tn dwpeav aition, Tn diadikacia aitnong kabwg kal Ta anapaitnTa
dikalohoynTIka KaTa To TpEXOV akadnuaikd £Tog napéxovral aTn OXETIKN avakoivwon Tng AlelBuvong

doITnTIKNAG MEpIpvag,
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Téhog, duvatoTnTa aiTiong otn PoitnTikr EoTia €xouv OAoI 01 NPONTUXIAKOI KAl HETANTUXIAKOI POITNTEC,
ol onoiol d¢ dikaloUvTal KAPTA dWPEAV CITIONG ME TNV KATABOAN HIKPNG OIKOVOUIKNG anolnMHinonG. SXETIKEG

nAnpo@opieg didovTal anod To AoyioThpio TNG PoITNTIKNG EoTiag oTta TNAEpwva 2610-992359-361.

Yyegiovopikn Mepi®aiywn
2TOUG QOITNTEC Tou MAveNIOTNHIOU NAPEXETAI DWPEAV UYEIOVOUIKN NepiBaAwn We Tnv npolnodBeon OTI
auTn dev napexeTal and kanoio Ao acpaiioTikd poped. H nepi@aAwn KaAUNTE To XPOVIKO JIAGTNHA Nou

dlapkoUv Ta £Tn (OITNONG MOU anaiTouvTai yia Tn Afyn Tou NTuxiou npocau&nuéva kata duo (2) €Tn.

lMa Tnv napoxn BIBAIapiou Uyelovopikng nepiBalyng Tou MavenioTnuiou Matpav, ol GoITnTeG Ba Npenel
va aneuBlvovTal oTn Mpappateia Tou Tunuatoc. Ma n xopriynon Tou BiBAiapiou anarrolvTat:

YneuBuvn dnAwon Tou N.1599/1986, OTI €mBupolUvV TNV UYEIOVOMIKN nepiBaAwn Tou MavenioTnyiou
Matpwv Kal dev €ival aoPaliopEvol o GANO ao@PaAioTIKO popéa

Mia pwToypaia

Eniong, o1 poITnTEC Nou dIaBETOUV UyEIoVOUIKN NepiBaAwn and To MavenioTrpio MaTpwv, dikaiouvTal TV
Eupwnaikn Kapta Ao@ahiong AoBeveiag (E.K.A.A.), oéTav Ta&idelouv, JEVOUV NPOCWPIVA OTO EEWTEPIKO
oe Xwpeg TNG Eupwnaikng 'Evwong kai oTic Xwpeg NopBnyia, EABeTia, AixtevoTaiv kai Iohavdia. MNa Tn

yopriynon Tng E.K.K.A. unoBaAovTal otn AielBuvon ®oirntig Mépipvag Ta napakdaTw dikaloAoynTIKa:
Aitnon kai YneuBuvn AnAwon Tou N.1599/1986 (diatiBevral anod tn AicuBuvan ®ortnTikng Mépipvac)
BiBAiGpIo uyelovopIkng nepiBaAwng Tou MavenioTnyiou Natpov (Bewpnuévo)

BeBaiwon @oITnTIKAG 1010TNTAg and Tn Mpappareia Tou TUAPATOG

AlaBaTnpio 1) AoTuvopikr TautdTnTa véou TUNOU.

Akadnpdikn TauToTnTa

And TO akadnuaikd €roc 2012-2013 TO Ynoupyeio Maideiac kar OpnokeupdTtwv, MoATIoPoU Kal
ABANTIONOU, avanTUooel KEVTPIKO NANpo@opiakd cUoTNHa yia Tnv €kdoon vEag akadnuaikng TautoTnTag
yld Toug @oITnTéC, n onoia Ba OiaveunBei and Tov OkTwPpio 2012. >Tnv akadnuaikn TautdTnTa

EVOWHATWOVETAI Kal To AeATio doitnTikou Eioimnpiou (MAZO), To onoio KATApyeiTal WG EEXWPIOTO EVTUIO.

Ma T xoprynon Twv VEWV kapTov (L To evowuaTwpévo MAZ0) 8a akodouBnBolv diadikaciec NapOUoIEg
ME auTEG Tou akad. £toug 2011-2012 yia Tnv anoktnon Tou AgAtiou dorrnTikoU Eigimnpiou (nAekTpovikou
AehTiou), pe Tn Slagopd OTI oI PoITNTEG Ba AapuBavouv Tnv KApTa Xwpig kapia oikovopikr eniBapuvon. H
anoktnon Tou MAZO nTav duvaTtr WETA and nAekTpovikr aitnon otov ioTtoTono https://submit-
academicid.minedu.gov.gr/.

01 dikaioUxol Tou véou dehTiou €1dIkoU €I01TNPIOU €ival:

O1 @OITNTEG NANPOUG (POITNONG TOU NPWTOU KUKAOU onoudwv nou dev gival Rdn kaTtoxol nTuxiou AEI kai
yia 6oa &Tn anairrouvtal yia Tn Afwn nTuxiou oUPQWva HPE TO €&VOEIKTIKO MpOypaupa onoudwv
npoocau&nuéva karta duo (2) €.

O1 QOITNTEC MEPIKNC POITNONG TOU NPWTOU KUKAOU onoudwv nou dev eival ndn katoxol ntuxiou AEI yia
dinAacia £Tn anod 60a anaiTouvTal yia Tn Afyn NTUxiou oUPPWVA HE TO eVOEIKTIKO NPOypayua onoudwy.
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O1 POITNTEC TOU OeUTEPOU KUKAOU Onoudwv Mnou dev €ival ndn KAToxol HETANTUXIakoU TITAOU yia 00a €Tn

OlapKei N POITNOT| TOUG CUK@WVA HE TO EKACTOTE EVOEIKTIKO NPOYPAUMA DEUTEPOU KUKAOU OMoudmv.

O1 QOITNTEC TOU TPITOU KUKAOU onoudwv nou dev ival non kaTtoxol didakTopikoU TiTAoU yia Téooepa (4)

£Tn and Tnv nUEPoOUNVia eyypagrnc Touc.

O1 QOITNTEG-NOAITEG KpaTwV peAwV TNG Eupwnaikng ‘Evwaong kal TpIiTwv KpaTwy, ol onoiol anoudalouv ot
nuedano AEI aTta nAdioia Tou NpoypappaTog KivnTIKOTNTAG TG Eupwnaikng ‘Evwong “Erasmus” yia 600
XpOvo dIapkei n QpoiTnon Toug og nuedano AEL.

ZTeyaoTiko Enidopa

ZTOUG MPONTUXIAKOUG (POITNTEG TwV AVWTATWV Kal AveTepwY EkNadeuTikwv IdpUPATWY Nou €i0ayovTal
Je To cUoTnua Twv Mave adikwv EETACEWY, XOPNYEITal ETMOI0 OTeyaoTIkO enidopa ico We xihia (1.000)
€UpW, oUPPWVa pe To NOpo 3220/04 dnwc £xel TporonoinBei We Tov NOopo 3220/04 6nwg £xel TPOMON. HE
Toug N.3255/04 apBpo 1 nap.10 & N.3296/04 apbpo 1, nap.14.

O 0dikaioUxoc Tou QoITnTikoU aTeyaoTikoU £mdOUATOC UNOBAMEl evroc Tou A’ TpIURAvou KABe €Touc,

aiTnon-unglBuvn dnAwon otn A. O. Y. popoAoyiag Tou.

Me TnVv aitnon ouvunoBaMAer:

MoTonoINTIKO TNG OXOANC i} THAMATOG, OTO OMOIo €ival EYYEYPAPHEVOC Kal
MioBwTrpio GuPBOAAIO KATOIKIAg GTO TOMO POITNANG.

MpolinoBéaeic xopriynong Tou emdoOpaTog auTou givai:

O @oITNTAG va diapével o€ PIoBwEVN olkia AOyw Twv onoudwv Tou, g€ NOAn aAn TnG KUPIAg KaToikiag

TOU Kal 0€ anooTaaon PeyaAuTepn anod 40 XA

Na anodeikvUeTal N QoiTNar Toug PE MIGTOMNOINTIKO TNG OXOANG 1 THAKATOC, 0TO onoio BeBaiwverar 6T 0
(POITNTAG EIXE ENITUXIA OTIC £EETACEIC TOUAAGXIOTOV OTA WIOA TOU ouvoAikoU apiBuol Twv padnudtwv Tou,
nou NPoBAENETAl OTO EVOEIKTIKO MPOYPAUKA GMoud®V TOU MPONYOUHEVOU £TOUC 1 TWV avTioTOIXWV dUO

€EaUNVWY, EKTOC TOU NPWTOU £TOUC YId TO OMNOIO ANaAITEITAl JOVO MIGTOMOINTIKO £YypPaAPnC.

To £T\010 OIKOYEVEIOKO E100ONKA TOU NPONYOUHEVOU £TOUG va Unv unepBaivel Ta Tpiavta XIAiadeg (30.000)
£UPW® NPOCAUEaVOUEVO KaTA TPEIC XINGdeC (3.000) upw yia kABe npooTaTeudpevo Naidi NEPaAv Tou EVOC.
QG €TNOI0 OIKOYEVEIQKO €1000NKA BEWpPEITal TO CUVOAIKO £THOI0 POPOAOYOUHEVO NPAyHaTIKO N TEKPAPTO,
Kabw¢ kal To anarlacgouevo 1 POPOAOYOUHEVO HE €I0IKO TPOMO €100dNKA TOU POPOAOYOUHEVOU, TNG
oulUyou Tou Kal Twv aviAikwv TEKVwV Tou, anod kdBe mnyn. H ev AOyw €1000nUaTikn evioxuon Oev
AapBaverar unoywn yia Tov npoodIopiIoUd TOU ETNAOIOU OIKOYEVEIAKOU €1I000RKATOC We BAon To onoio
Xopnyeirar.

O1 yoveig Tou goITnT i} 0 id10G va punv givar kUpIol 1 ENIKAPNWTEG KATOIKIWV (1D10XPNCIUOMOIOUMEVWY 1
ekMIoBwEVWY) nou unepBaivouv Ta Siakdoia (200) T. Y., pe €&aipean kaTolkieg n diauepiopaTa nou
BpiokovTal o€ drpo i kovoTNTA We NANBUOPO AlyoTepo Twv Tpiwv XIANAdwv (3.000) kaToikwv, Onwg ol
OpYavIoUOI auTOi TOMIKAG auTodloiknong NpoBAEnovTav npiv Tnv 10U Tou N.2539/1997 (®EK 244 A).
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Ynorpogisg-Adaveia

Yndpxel €vag apiBpog unoTpo@iwv Kkal daveinv nou napéxovral TOoO O€ MponTuxiakoUg 0G0 Kal
MeTanTuyxiakoUG QoITNTEC. Avaloya HE TNV nNnyn XpnuUaTodoTnong ol unoTpogiec diakpivovTal aTIC EENC

KATNYopieG:

KpaTikég YnoTpogieg kar Adveia

YnoTpogieg Eupwnaikng Koivotntag
YnoTtpopieg KAnpodotnudTtwv kai Opyavioumv
YnoTpoieg Zévav MoAIMIoTIKWV ISpupaTwv
YnoTpopieg IdIwTwV

YnoTpoieg AleBvav Opyaviopmv

YnoTpopieg Zévav KuBepvnoewv

YnoTpo@ieg EpeuvnTIK®V IVOTITOUTWOV

EvnuepwdeiTe yia B€uaTa unoTpoPimv and To [pageio Aiaouvdeong kai EnayyeAuatikng MAnpo@opnaong,

Tn AlglBuvon Eknaideuong kai ‘Epguvag kai T AielBuvon AieBvav, Angoginv SXEoEmV Kal ANPOCIEULATWY

Tou MavenioTnuiou MaTpwv

6.2 BIBAIOOHKH NMANENIZTHMIOY NATPQN

H BiBAI0Bnkn & KévTtpo MAnpo@opnaong (BKM) Tou Maveniornuiou Matpwv and Tov AlyouoTo Tou 2003
oTeyaleTal oTo vEo KTipIo nou BpiokeTal oTo TéEpHa TnG 0doU ApioToTéAouc TG MavenioTnuiounoAng, oTa

avaToAIKd Tou KTIpiou Tou TPARATog MONTIK®V MnXavikov.

To véo kTipio Tng BYT kaAunTel nepioodTepa anod 8.000 TETpAYwVIKA JETPA KATAVEUNHEVA OE 4 0pOPOUC.
H eowTepikr] diappUBUION TOU KTIPIOU Kal N KATAVOMR TwV dlIapOpwV UMNPECIOV O AuTO aKOAOUBEI
oUyXpova €pyovouikd npoTuna, IKavornolmvTag To GUVOAO OXeDOV TwV AVAYKWV TWV EMICKENTMV KAl
XpnoTwv Tng BYM. To kTipio diaBeTel nAnpn SIKTUAKN UNOJOWM Kal GUYXPOvo NAEKTPOVIKO €EonAIopd Kkal
Mnopei va @iIAo&eviioel aTa diIdgopa avayvwaTnpia yia JeAETN nepinou 400 dtopa.

O1 ouA\oyEG Tng BKIM nepihapBavouy:

TNV KUpia ouMoyr BiBAiwv & onTikoakouoTikoU UAIKOU He nepinou 90.000 TOWOUG oI onoiol eival
avalntioiyol péow Tou Online kaTaAoyou Tng BYTT.

TIG CUNOVYEG SWPEWV HE KUPIOTEPN aQUTH Tou B. B. AvTwvonouhou

Kal TIG OUNOYEG TwV NAEKTPOVIKAOV MNYQV NANPOQOPNCNG OMou NapexeTal npoopaon:
0€ NepIoaoTepa anod 12.000 nAeKTPOVIKA NePIODIKA

o€ navw anod 12.000 nAekTpovika PiBAia

o€ £€va peyaho apiBud BiBAoypadikwv Baoccwv dedopévav. H avaltnon kai Xprion Twv nnywmv autwv
Mnopei va yivel €ite péoa anod TG oeAideg avalnTnong Tou IoToTOnou TnG BYMN eiTe péow TG oeAidag
avalTnong Tou ZuvOETHoU Twv EAANVIK®V Akadnuaikov BiBAioBnkmv - HEAL-Link.
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TNV Yneiakry gulhoyry NNUEPTNC 6nou PIAOEEVEITAI N MVEUATIKN napaywyn Tou MavenioTnyiou Natpwv

(O13aKTOPIKEG DIATPIBEC, HETANTUXIAKEG KAl SINAWUATIKEG EpYACiAG KAM)

TNV Yneiakn ouAhoyry KoouonoAiG 6nou €upeTnpIAleTal To NEPIEXOUEVO 24 €AANVIKOV AOYOTEXVIKWV

nepIodIKWY Tou 190u kal apxwv Tou 200U aiva

H BKN eival BiBAI0Brkn avoixTng npooBRaong kai dikaiwpa daveiopoU BIBANIV Kal Xprong TwV UNNPeCIav
NG, €Xouv OAa Ta WEAN Tng Akadnpaikng Koivotntag Tou Maveniotnuiou Matpwv kabwg kal OAol ol
evdIapEPOEVOI, apKel va €ival KAToxol TnG kapTag XpnoTn Tng BYM, n onoia ekdideTal and 1o Tunpa

Aaveiopou.

H BKIM napéxel eniong oToug XProTec Tn OuvaToTnTa va napayysilouv apBpa n BiBAia and AaiAeg

BIBMOBIKEG TNC XWPAG I TOU EEWTEPIKOU WECW TNG Ynnpeaiag Aladaveiopou.

H BiBAI0BNKkN kal KévTpo MANpopopnong AsIToupyei KaBNUEPIVA TIC NAPAKATW WPEG: AcuTEPa - NMapaokeun
08:00 — 21:00,ekTOG and Tnv nepiodo Tou kalokaipiol, kabw¢ kal Ta XpioTouyevva kai To MNaoxa, nou To

wpapIo diapopPpuveTal avaioya.

lMa NePICOOTEPECG NANPOPOPIEC EMNOKEPTEITE TOV I0TOTONO TNG BKIM http://www.lis.upatras.gr/.

6.3 BIBAIOOHKH TMHMATOZ ENMIZTHMHZ TQN YAIKQN

210 TuNMa £xel NdN dnuioupynBei BiIBAIOBNKN N onoia diabeTel nepinou 800 BIBAia pe B€uaTa nou apopolv
Kupiwg TNV EnioTrun Twv YAIK®OV KaBwe kal avayvwaTnplo Ye 25 BEoeIC HEAETNG Kal 7 BEoEIC epyaaiag og
H/Y.

H BiBAI0BKN gival npooBAciun oToug PoITnTEG Tou Mav/yiou MaTtpwv. H kapTa nou ekdideTal yia xpnon
oTnv BiBAI0BNkN kai Kévrpo MAnpo@opnang Tou MavenioTnpiou 1oxUel kai yia Tr BIBAI0BRAKN Tou TUAKATOC,.

Mnopei kaveig va daveloTei Ewg 4 ouvohika BiBAia (AN EINAI MEAOZ A.E.NM.) i €wg 3 ouvoAika BiBAia (AN
EINAI ®OITHTHZ) (oTov apiBud auto cupnepidayBavovTtai kal Ta BiBAia nou o XproTng £xel dn daveloTei,

Kal Oev £xel EMOTPEWEI).
O davellopevoG OPEIAEl va ENICTPEWEI TO OXETIKO UAIKO, EUNpdBsopa.

EnirpénovTal avavemaoeig daveliopou, epoaov dev £xel NApENBEI TO XPOVIKO OPIO EMIGTPOPNG TOU EVTUMNOU
Kai Oev £xel yivel kpdTnor| Tou. (0l avavewaoelC Pnopouv va yivovral atnv BIBAIOOHKH TOY TMHMATOZ
ME TNV €nideI€n TG kaptag). O1 ekNpOBETHES avaveMOEIC DeV ENITPENOVTAI.

H kpdTnon davelopévou UAIKOU £xel MPOTEPAIOTNTA EVAVTI TNG AvaAVEWONC OAveioHoU.

2€ nepinTwon KabuaoTéPNong ENICTPOPNG EVOG BIBAIoU, 0 ev Adyw XprioTng emiBapuveTral Je npoaTiyo 50
A ava nuépa kabuaTépnong kai ava BipAio.

O Savelldpevog OPeiAel va ENITPEYEI TO OXETIKO UAIKO, GTNV KATAGTACN Nou TO NApeAape.
AnayopeuovTal ol ONUEINTEIG, Ol UNOYPAUMIOEIG Kal YeVIKG KABe aloiwon Tou evTUnou.

Z€ nepiNTwon €iTe ONKNG €ITE PEPIKNG anWAEIAG Tou evTUnou (OXIOUEVEG 1 AeKIAOMEVEG OENIDEC), O
davellduevog unoxpeoUTal va To avTIKaTaoTnaoel. Eav auTo dev eival duvatd, To Tunua 8a anogaaioel yia

TO UWOg TNG XPNHATIKAG anognpiwong.
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O1 kavovecg davelopou Kal To UYPog Twv NpooTipwy kaBopilovTal anod Tnv ZUVEAEUOT Tou TUNHATOC.

Ne€Ikd, eykukAonaideieg, eyxelpidia, BIBAia avapopdc dev daveilovTal.

SHMEIQ5H: TIpoKEINEVOU 01 POITNTEC va ndpouv nTuxio/dinAwpa f va diaypa@ouv anod To Tunua npénel
va napadwoouv aTtnv BIBAIOBNKN kal Kévrpo MAnpo@dpnong TNV NPoowiKr Toug kapTa BIBAIOBRKNG kal
va napouv BeBaiwon OTI dev xpwaoToUuv BiBAia ) npdoTiya kai ano Tig SUo BIBAIOBNKEG.

> avTiBeTN NEPINTWON, yia va Ndpouv Tnv napanavw BePaiwaon, Npénel va enioTpéwouv 6aa BIRAia £xouv

daveIoTEl ) va Ta avTIKATAoTAOOoUV (EGV TA £X0UV XAOE!) KAl va NANPWCOUV T NPOCTIHA MOU XPWOTOUV.

TnAépwvo enikoivwviag BiBAIoBnknG: 2610969385.

6.4 MANENIZTHMIAKO N'YMNAZTHPIO

To MavemioTnuiakd Tupvaomipio €dpelel oTnv avaTohiki NAEupd TNG NAVEMIOTNHIOUNOANG Kal
OUYKPOTEITAl and €va oUWNAEYHa abANTIKOV XWPwV NANPWC avAKAIVIOMEVGV, ONwG KALIOTO yrinedo
KaAaBoo@aipiong Kal NETOOPAIPIONG HE NAEKTPOVIKOUG MIVAKEG anoTEAEOUATWV Kal KepKideg, aiBouoa
YUMVAOTIKNG, aiBouca opyavayv, anoduTrpia, VvTouc, cdouva. AiaBETel eniong unaiBploug Xwpoug aeAnang
uwnA®WV nNpodiaypapaVv Yiad AaymVeG Kal aTodikn r opadikr] ekyUuvacn onwc ynnedo nodoopaipou He
¥\ooTaNNTa Kkar kepkideg, oUYXPOVEC UMODOWEC ayWVIOUATWY OTiBou, unaibpia ynneda kahaboogaipiong

Kal TEVIG,

KevTpikdg aTox0C Tou MavenioTnpiakoU FupvaoTtnpiou ival o oxediaouoc Kai n uAonoinon €EEIBIKEUPEVWV
NPOYPANKATWY EKYUPVAONG MOU aneuBluvovTal oTo oUVOAO TNG MAVeEMIOTNHIAKNAS KovoTnTac. Eniong

avanTuooeEl ouOTNUATIKA dpaacn kai aTnv diopydvwon abANTIKWV YEYOVOTWV TOMIKNG N €BVIKNG ePBEAEIAC.
To gUVOAO TWV UNNPECIKV TOU YUHvVACTNPiou opadonoloUvTal OTIC NapakaTw KaTnyopieg:

Mpoypappata duoikng KataoTraonc: Ta npoypduuata autd €Xouv OTOXO TNV avanTtuén TnS QUOIKNC
KaTaoTaong Kal TNV Puikn evouvapwon kal diapabpifovral o TPEIG KaTNyopIES, apxapiwv, NePIoTAcIaka

QOKOUUEVMV Kal NPOXWPNHEVWY.

EcwTepika npwTabAfuaTa: o€ €Tola BACN TO YUPVACOTAPIO SIOPYavVEl ECWTEPIKA NpwTaBAfpaTa Pe
avTINPOCWNEUTIKEG OPAdEC TUNUATWV 0TOo Nodoogalpo kal TNV kahaBoogaipion. Eniong diopyavmvel

E0WTEPIKA TOUPVOUA OTO TEVIC, TNV EMITPANEQA avTioPpaipion, KAl TO OKAKI.

MaveAnvia/diebvr) npwTabAnuaTa: wg péAog TN Enmimponng ABAnTIopoU TpitoBaduiag Eknaideuong, To
YUMVAOTHPIO OUMMETEXEI ME QVTINPOOWMEUTIKEC OUAdEC OTO OUVOAO Twv MaveAAnvinv dorrnTikov
nNpwTaBANuATwWV nou ulornolei To Ynoupyeio Maideiac Ye oTdxo TNV avdadelEn npwTtabAnTwv nou 6a
aywvioTouv og MNaveupwnaika f diebvr PoITNTIKA NpwTadAnuara.

Mépav Twv napandvw dpacewv, TO yupvaoTnpio dlopyavavel €TNoiwg (apxég Iouviou) Tnv ABANTIKA
Huépa Tou Mavenmornpiou Matpwv He nARBog abANTIKOV Opdoewv Kal GAMEG ekdNAWOEIG HE
EVNUEPWTIKO/EMITTNHOVIKO evOIa®EPOV. Zuxva eniong InTa kai avaiapBavel Tnv diopyavwaon MaveAnviov
doimnTikwv MpwTabAnudTtwv fi Mavelfviag MavenioTnpiadag oTIG eykaTaoTACEIG TOU.
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Ta NavemoTnuiako MupvaoTnplo enonTeleTal ano Tnv Enimponr ABANTIOKoU Tou IdpUNATOG Kal ASITOUPYEI
ME TNV ouvdpoprn kadnyntav OUOIKRG Aywync.
6.5 APAZTHPIOTHTEZ

To NavemoTipio MaTpoyv, WG £va and Ta Peyaia akadnuaika 19pUpaTa TnG Xwpag, £ac@alifel OAeC
€KEIVEG TIC NPoUNoBEaeiC Nou analToUVTal yid OUCIACTIKY ENICTNHOVIKY yvon Kal pdénon péoa ot éva
€uxdpIoTo NavenioTnIakd NepIBAAOV MOU NPOCPEPE! EUKAIPIES KAl YIA AANEC EVOIAPEPOUTEG NONITIOTIKEG,

aBANTIKEG Kal WPUXAYWYIKEG dpacTNPIOTNTEG.

Mo OUYKEKPIPEVA, OI POITNTEG EXOUV Tn dUVATOTNTA VA CUHPHETEXOUV OTIC AKOAOUBEC dpaoTnpIOTNTEG:
ABANTIKEC dpaoTnpIOTNTEG oTo MavenioTnuiakd MupvaoTrpio

MoAITIOTIKEG 5pacTnNPIOTNTES E CUMHETOX OF:

MoAITIoTIKEG Opadeg doITnTwY, OMOU 0 KABE @OITNTAC KNopei va napakoAoudroel diagopa padnuara
Navw OTO AVTIKEIHEVO TwV dIapOpwV TUNHATWV MOU AEITOUPYOUV: XOPEUTIKO, OeaTpikd, EIKACTIKO,

dwToypaPiko, Mouaiko, Kivnuatoypagikd, AoyoTEXVIKO Kal Padlopwvikd.
Xopwdia

OeaTpikd ‘OpiIAo Epyalopévwy

XopeuTIkO ‘'Opiho Mpoownikou

EAelBepec Apaoelg

Eniong, o1 poITnTEG £XOUV TN dUVATOTNTA CUMHETOXNG OE DIAPOPOUG POITNTIKOUG GUAOYOUC.

6.6 TO TPA®EIO AIAZYNAEZHZ TOY MANENIZTHMIOY NATPQN

To £pyo «[pageio AlacUvdeonc» ulonolsital oTa nAaioia Tou Enixeipnaiakou MpoypdupaTog «Eknaidsuon

kail Aila Biou Maénon» kai guyxpnuarodoTeital and Tnv Eupwnaikr ‘Eveon kal anod €8vikoUg nOpouc.

2konog Tou [pageiou AlaoUvOeong €ival n evnUEPWON TwV (OITNTWV/AMOPOITWYV Kal N napoxn
UnooTAPIENG oTNV €MIAOYN Kal Tn JIAXEipIon TNG MEAOVTIKAG TOUG KapIEPAg,.

O1 G&oveg NapoxnG TwWV UNnNPEciwv Tou Fpageiou AlaoUvOeoNG ival TPEIG:
v H nAnpo@dpnaon oe axéon e ekNadeuTIKa BépaTa

-METANTUXIaKA oTnv EAGda kail To eEnTepikd

-eUpWNAika NPoypauKaTa/unoTPogIeg

-ouvEdpIa, oepIvapIa, NUEPIDEC

-010pYavwon EVNHEPWTIKOV EKONAWOEWY
v H nAnpo®opnon yia enayyeApaTika eéuara

-evnuéPWanN yia BECEIC Epyaciag

-EVNUEPWON YIa ENAYYEAIATIKA OIKaIWKATA
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-NHEPEG KapIEpag
-OIEEaY WY MEAETMV ENAYYEAUATIKAC Anoppopnons Twv ano@oiTwnv
v ZUMBOUAEUTIKEG UNNPECIEG yIa anavTnon airnuaTwy
-OIEpEUVNON ATOMIKWY aKadnuaikwv Kal EnayyeAUaTIKOY OTOXWY
-QaviXVEUON TWV IKAVOTATWY, EVOIAQEPOVTWY, NPOCWNIKWY XAPAKTNPIOTIKWV KAl aVayKmV

-WUXOAOYIKN UNoCTNPIEN Kal SIaxeipion MPAKTIKOV Kdl ouvalioBnuaTikwv SUCKOAIMY OE OXEon MHE TNV

akadnuaikn kal EnayyeAUaTIKr Nopeia Tou QOITNTH Kal TOU anogoiTou
-A\yn anopacewv
-BeATIWON KOIVOVIKOV Kal ENAYYEAUATIK®V JEEIOTATWV

O1 unnpeaieg Tou Mpageiou AlacUvdeoNC NApEXoVTal o€ aTopikd kal opadikd eninedo kai gival dwpeav. H
AeIToupyia kai ol dpaaTnpidTNTEC Tou diEnovTal and Kwdika AsovToloyiag, pe okono Tnv diapUAagn Tou
anoppnToU TWV NPOCWNIK®MY dEDOPEVWV Kal TWV IowV gukaipi®v npdoBacng. EnoTnuovikdc uneubuvog

TOU npoypappaTog ival o Kab. 2. KpiBag

>TOIXEId ENIKOIVOVIAC:

A, 2610996678-79,

email: grafdias@upatras.qgr,

website: http://www.cais.upatras.gr/
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6.7 THAE®QNIKOZ KATAAOIoz TMHMATOZ

Mpoowniko THAHATOG EMOTANNG TV YAIKOV
MéAn AEN

AnunTpiog AAeEavdpONoulog 2610969350 dalexa@upatras.gr
Mewpylo¢ Auyouponoulog 2610969811

NikoAaog Bdivog 2610969911 vainos@upatras.gr

ANEEavdpocg Bavakapag 2610996156 vanakara@upatras.gr

Iwone Fahavakng 2610969925 galanakis@upatras.gr

Baoileiog Mewpyakihag 2610969382 viegeorgaki@upatras.gr
Mewpylog Kahooakag 2610969930 georgek@upatras.gr
Iwavvng KouToehag 2610969912 ikouts@upatras.gr

NikOAaoc AeBEvTng nleventis@upatras.gr

ApioTeidng Mnakavdpitoog 2610969383 abakan@upatras.gr
ZwTnplog MnaokoUTag 2610969349 bask@upatras.gr
NikoAaoc Mnoupdnouhog 2610997164 nbouro@upatras.gr

KwvaTavTivog Nanayyehng 2610969926 kpapag@upatras.gr
EppavounA Maonalakng 2610969346 paspalak@upatras.gr
Mavayiwtng Nouhonoulog 2610969348 poulop@upatras.gr
MixanA Ziyalag 2610969944 sigalas@upatras.gr
EppavounA TonoyAidng 2610969928 etop@upatras.gr
lewpyloc Wappag 2610969347 4. c. psarras@upatras.gr

OpoTipog KabnynTng
AnunTpiog dwTeIVOG 2610967461 photinos@upatras.gr

Ai01knTIKO NMpoowniko

Mewpyia Apdiva 2610969810 gdraina@upatras.gr

Mavayiwta Mnopunola 2610969385

Nila Zévou 2610969344

Mewpyia Zkavapn 2610969345 gskanavi@upatras.gr

Mapia Zkanépda 2610997554, 2610969351 skaperda@upatras.gr
Mpappateia 2610969922 mscisecr@upatras.gr

EpyaoTnpiako AidakTiko Mpoowniko (EAIN)
EudayyeAhog KapoUTtoog 2610969927 vkar@upatras.gr

E1d1k0 Texviko EpyaoTnpiako Mpoowniko (E.T.E.MN.)
'ENeva Zépnn 2610997686 serpi@upatras.gr

Texviko Mpoowniko
>Talpog Zwyag 2610969820 zogas@upatras.gr
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TnAepwvikog KaraAloyog MavenioTnpiou

Ta wunohoina TnAé@wva Tou MMavemioTnuiou pnopeite va Ta Ppeite  omnv  10TooEAIdA:

http://ds.upatras.gr.
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CHAIRMAN'’S MESSAGE
Dear Student,
Welcome to Department of Materials Science, School of Excellence, University of Patras,
"among the top departments of the University," according to the conclusions of the External
Evaluation conducted in September 2013 by the Quality Assurance Agency and Accreditation

in Higher Education (www.hgaa.gr).

The Materials Science is an interdisciplinary area in which all areas of basic science are found.
These are mainly of chemistry and physics, special and ever-expanding areas of Biology and
Geology and Mathematics as a tool for quantitative expression of physical and chemical laws

that govern the behavior of matter.

The Department's main objective in terms of education is to organize and run the
undergraduate and postgraduate educational program with high quality standards so as to offer
graduates significant and increasing employment opportunities in business, industry, public

institutions, at different levels of education and research institutions.

Regarding Research emphasis is given to research areas:

a) molecular materials,
b) bio-materials
c) the microphase and nanophase materials.

Linking Research with the Undergraduate and Graduate Programs is very important for all of
us in the Department and provides our students, according to international standards, all the
necessary scientific knowledge leading to the design and development of materials with

desirable properties both theoretical and experimentally.

It is also worth mentioning that according to the Presidential Decree (Presidential Decree no.
45 Government Gazette 58/04.28.2009) graduates of the Department of Materials Science,
Faculty of Sciences University of Patras can be employed either as freelancers or as employees

in various areas of research and education.

Many wishes for every success in your studies!

Patras, November 2015

Sotirios Baskoutas

Chairman
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ESTABLISHMENT & MISSION OF THE DEPARTMENT

The Department of Materials Science was established in September 1999, following a proposal by the
School of Natural Sciences that was approved by the University Senate and accepted by the Ministry of

Education.

The establishment of a Department in Materials Science came timely with the international upsurge in
interest in Materials Science emphasizing on nanoscale phenomena drawn from the quantum nature of

matter and the expected significant inoovations of nanotechnologies.

The institution was proposed on the expectation of
Enriching the scientific content of the School of Natural Sciences
Upgrading the cohesion among the other Departments in the School

Broadening and Strengthening the interdisciplinary collaboration within the University and especially

the Schools of Engineering and Health Sciences

The mission of the Department is to provide education, training through advanced research in the areas

of
Structure and properties of Materials
Materials design and processing
Development of advanced materials
Applications of materials to advanced technologies

The Department’s strategic approach target to the areas of micro-phase/nano-phase materials, molecular
materials, biophase and biomaterials with a clear aim of bridging the gap between traditional technologies

and the modern nanosciences and nanotechnogies.

The Department has developed both a 4-year undergraduate (BSc) and a 2-year post graduate
programme (MSc), as well as a Doctor of Philosophy programmes all in Materials Science. It further

participates in the interdepartmental Postgraduate Porgramme on Polymer Science & Technology.

Further details are found in http://www.matersci.upatras.gr

GOVERNANCE

The Department is governed by the Departmental Academic Assembly, composed of the following

members:
Sotirios Baskoutas Associate Professor (Chairman) bask@upatras.gr

Emmanouil Paspalakis Associate Professor (Debuty Chairman) paspalak@upatras.gr

Nicholas Leventis Professor nleventis@upatras.gr

Nikolaos Vainos Professor vainos@upatras.gr
Nikolaos Bouropoulos Associate Professor nbouro@upatras.gr

Iosif Galanakis Associate Professor galanakis@upatras.gr
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Panagiotis Poulopoulos Associate Professor poulop@upatras.gr

Georgios Psarras Associate Professor G. C. Psarras@upatras.gr

Michael Sigalas Associate Professor sigalas@upatras.gr

Alexandros Vanakaras Associate Professor vanakara@upatras.gr

Aristedes Bakandritsos Assistant Professor abakan@upatras.gr

Vasileios Georgakilas Assistant Professor viegeorgaki@upatras.gr

Ioannis Koutselas Assistant Professor ikouts@upatras.gr

Konstantinos Papaggelis Assistant Professor kpapag@upatras.gr

George Avgouropoulos Assistant Professor

Georgios Kalosakas Assistant Professor georgek@upatras.gr

Dimitrios Alexandropoulos Lecturer

Emmanouil Topoglidis Lecturer etop@upatras.gr

Evangelos Karoutsos Member of Special Scientific and Teaching Staff
Elena Serpi Member of Technical Staff serpi@upatras.gr
Representative of Graduate Students

Representative of Undergraduate Students

Departmental Secretary: Mrs Maria Skaperda skaperda@upatras.gr

Technical Secreteriat Personnel: Mr. Stavros Zogas zogas@upatras.gr

UNDERGRADUATE STUDIES

The education system in Greece is based on semesters. The academic year starts in 1st September every
year and ends in 31st August the next year. It is separated in two semesters. The first (autumn) semester
begins in the end of September and ends in the mid February. Classes for the second (spring) semester,
resume in the mid February and last until the end of June. The exact dates are set by the Senate of the
University of Patras. The programme of undergraduate studies is four years long (8 semesters) and
includes lectures, laboratory training and Degree Thesis. It is designed to cover the full breadth of

materials science.

The courses offered are grouped in semesters (autumn and spring semesters). The way these courses
appear in the Course Summary Table indicates the sequence of courses a student should follow according
to prerequisite knowledge.

The Department’s undergraduate curriculum consists of a core of basic courses (compulsory courses),
which are taken by all the students and of courses (elective courses) that can be chosen by the students
according to their special interests. Elective courses appear in the programme of studies from the fifth
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semester. There is no student quota for the elective courses, although in some cases there is a minimum

requirement of three registered students for the course to be taught.

The assessment consists of a final exam at the end of the semester and in some cases mid term exams
or other forms of assessment are implemented during the semester. In the laboratories, students are
regularly examined, usually orally on theory and practice accompanying each experiment. Students are
required to present a written account of their results at the end of each experiment. All these are taken
into account in the final grade of the course associated with the particular laboratory, together with the

results of the final written examination on the course.

Courses are offered in the Greek language. Lecturers normally use Greek textbooks. When necessary,
English textbooks can be proposed by the lecturer and can be loaned by the Departmental or the central

library.

The grading system is on a 0-10 scale. The minimum passing grade is 5. When a course is accompanying
by laboratory training, successful completion of all the experiments is also required. The final grade is
determined according to factors, which vary from laboratory to laboratory, based on the exam grade as
well as on laboratory performance. Exams are offered to the students at the end of each semester.
Students who fail in these exams can take an additional exam before the beginning of the autumn
semester of each year . With respect to the ECTS grading system the grades < 3 correspond to the ECTS
grade F and the grade 4 corresponds to the ECTS grade FX. The passing grades have the following
correspondence to the ECTS grading system 5 or 5.5<>E, 6 or 6.5<>D, 7 or 7.5<C, 8 or 8.5<B,
and 9 to 10 < A.

During the final year of studies, students are optionally assigned a research project under the supervision
of a member of the academic staff and are required to write a Degree Thesis on it. The duration of the
Degree Thesis project is at least two semesters. The Thesis is successfully completed after been public
presented and been graded by the supervisor and a panel of three members assigned by the Academic
Board of the Department.

A student is considered to have completed his/her studies in the Department when he/she has passed
successfully courses corresponding to a minimum of 240 ECTS, according to the current EU and National

Legislation.

The number of Greek credits that are assigned to each course is dictated by a regulation of the Greek
Law for Higher Education (1268/82) which states that one Educational Unit corresponds to 1 hr lecture
per week per semester whereas for the rest of educational work (e. g. seminars and laboratories) one
credit corresponds to 1-3 hr per week per semester. The ECTS system is based on 30 credits for each

semester.

After graduation a student can follow a graduate programme of studies leading to a Master of Science
Degree and a Doctorate Degree.

Further details are found in the web site of the Department http://www.matersci.upatras.gr
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UNDERGRADUATE CURRICULUM

The undergraduate courses offered by the Department are listed in the following table. A detailed
presentation of these including course content, learning outcomes, competences etc can be founding the
following table. Further to the Compulsory courses, from the 5th semester on, all students are obliged to
choose from a list of Elective courses in order to complete 30 ECTS credit units per semester in order to

acquire 240 ECTS for graduation.

ALL COURSES OF THE DEPARTMENT ARE CODED WITH THE UNIVERSITY PREFIX MAS_###

SEMESTER I

Course title Introduction to Materials Science

Course code 111

Type of course Compulsory

Level of course Undergraduate

Year of study First (1%t)

Semester First (1)

ECTS credits 5

At the end of this course the student will be able to:

Understand the context of the theoretical and experimental field of materials
science.

Learning outcomes Understand the definitions and concepts involved in materials science.

Familiar with the Materials evolution during the last 100000 years of
mankind and the interactive relationship of materials science and
development.

At the end of the semester students will be able to demonstrate knowledge
in:

Experimental techniques for materials characterization.
Phenomena encompassing various materials.
Competences
Methods of preparation and modification of materials
Materials device applications

The future materials needs of mankind, detailing special characteristics and
properties as well as on the various ways to prepare them.

Prerequisites None

1. FROM MACROCOSMOS TO THE MICROCOSMOS:. The universe and galaxies.
The sun and planetary system. The materials and dimensions in the
macrocosms. The radiation of the sun, source of energy and life. An artificial
Course contents satellite is seen with the telescope of the Earth from space. The dimensions
of the objects of everyday life. The atmosphere, the gas, the molecules and
atoms. The seas and liquid matter. The land, the mountains, the solid
materials. An optical microscope analyses a natural rock. The electron
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microscope sees micro-cosmos. Images from electron microscope show the
atomic structure. The dimensions of the microcosm and the structure of
matter.

2. LIFE, THE MAN AND THE FIRST TOOLS: Life on Earth. Oxygen, radiation, cells,
living organisms in the natural environment. Matter, energy and life. The
man in the prehistoric period. Evolving from the Stone Age to the Iron Age.
The first materials made and/or used by man. Stones and animal bones.
Radioactivity. Structure and physical properties of earth materials.
Mechanical properties and the first tools in the service of man.

3. MATERIALS AND TECHNOLOGY IN ANCIENT

Materials and the development of early civilizations. Physical properties of
materials. Production and processing of materials in classical antiquity.
Building materials and their properties. The stone, marble, wood, lead,
copper and iron in the microscope: properties and structure. Casting and
hardening of metals. The clay, ceramics and glasses in antiquity: structure
and properties. The production and dyeing with nanomaterials. The
plasmonic ancient materials in a spectrophotometer and the electron
microscope. Tools and early machines. Levers, thermal properties, material
strength. Treatment of materials from the Roman period and the Byzantine
Empire in the Middle Ages. The Renaissance's as the beginning of modern
science and technology materials. Propelled ground and flying machines.
Computational machines.

4. THE INDUSTRIAL REVOLUTION - DEVELOPMENT METALLURGY

The industrial revolution. The metals and their properties. Metallurgy, alloys,
molding and shaping of metals. The razor's edge as seen in electron
microscopy. The metallic structure and properties of industrial metals. The
evolution of mechanics and thermodynamics. Engines and thermal cycles.
Materials and industrial technologies. From the train in micromechanics of
watchmaking: Compare size, strength and techniques. Technological
materials production and related industrial products. From the first train to
modern cars and airplanes. The social and economic impact of the industrial
revolution.

5. THE REVOLUTION OF MATERIALS AND TECHNOLOGY in THE 20TH
CENTURY

Electric and magnetic materials, electrical machines and power generation.
Quantum properties and structure of materials: atoms, molecules and solids.
The atom Bohr, the uncertainty principle of Heisenberg's equation and
Schrédinger. The photon in the "service" of materials. Spectroscopic
analysis. Crystallinity and X-ray diffraction. Chemical composition of
materials. The revolution of polymers. Physical and chemical properties of
polymers. Biomolecular materials and biomaterials, properties and
applications in medicine. Examples of composite materials from nature and
from aerospace technology. The need for automated mathematics and
communications. From the Antikythera mechanism to modern electronic
supercomputers. The revolution in microelectronics. Electrical and optical
properties of materials. Semiconducting materials, energy bands, electronic
and optical properties. From transistors to electronic integration in the ultra-
large scale (ULSI). Superconductors and high technology electromagnetic
fields for MRI, energy production and ultra-fast trains.

6. THE 21st CENTURY OF INFORMATION AND NANOTECHNOLOGY

Materials that produce and manipulate light at the service of man. Lasers:
from heavy shipbuilding industry to nano-materials processing and bio-
medicine. Optical materials for energy production and information
technologies. Photovoltaic energy production. Optical fibers and optical
telecommunications: the Web, product materials technology. Nanomaterials
and unprecedented properties of nano structured materials. Plasmons and
quantum dots. Electronic and photonic properties of materials in the
nanocosmos. Nanotechnology, methods, new products in the service of
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man: manufacturing, communications, health. The future technological and
natural environment.

Recommended reading

Please refer to the class website

Teaching and learning
methods

Video presentations of material and lectures. Textbook reading.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title APPLIED MATHEMATICS I
Course code 112

Type of course Compulsory

Level of course Undergraduate

Year of study First (1)

Semester First (1)

ECTS credits 5

Learning outcomes

At the end of this course the student should be able to:

Calculate derivatives of functions with one or several variables with
applications in problems of Materials Science.

Calculate integrals with applications in the Materials Science.

Solve linear systems of equations.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
mathematical concepts which are connected with the Applied Materials
Science.

Study skills needed for continuing professional development.

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge of Differential and Integral
Calculus.

Course contents

Functions of one variable: limit, continuity, inverse functions. Exponential,
logarithmic and hyperbolic functions. Inverse trigonometric and hyperbolic
functions. Differentiation of one variable functions: methods of
differentiation and applications, differentials. Implicit differentiation.
Functions of several variables: Limit continuity, partial derivatives, and
differentials. Integration of one variable functions: methods of integration
and applications. Improper integrals. First order differential equations
(separable equations). Infinite series-Convergence of an infinite series.
Differentiation and integration of an infinite series. Taylor series, power
series. Complex numbers. Vectors. Coordinate systems. Dot and cross
products. Lines and planes. Conic sections. Crammer method for the solution
of linear systems of equations.
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Recommended reading

Schaum's outline of calculus, Frank Ayres, Elliott Mendelson.

Tom M. Apostol. (1969). ISBN 780471000075 Calculus, Volume 2, Multi-
Variable Calculus and Linear Algebra with Applications. Wiley.

Teaching and learning
methods

Problem-solving lectures

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Informatics I
Course code 113

Type of course Compulsory
Level of course Undergaduate
Year of study First (1)
Semester First (1)

ECTS credits 6

Learning outcomes

At the end of this course, the student should be familiar with the basic
concepts of computers environment and programming in Fortran.

Competences

At the end of this course, the student should be able to (1) develop
algorithms for the solution of physical problems and (2) transform the
algorithms in Fortran programming language.

Prerequisites

None

Course contents

Introduction. Basic terminology. Historical overview of computing systems.
The binary system. Basic concepts of Boolean algebra.

Hardware and software. Computer architecture. Central Processing Unit.
Main (RAM) and cache memory. Input/Output devices. Peripheral devices.
Operating System and its role. CPU Control. Memory management. File
management. Applications software.

The Unix environment: Getting started, basic commands, file management,
the vi editor.

Communications and Networks. Media and ways of information transmission.
Network types. Functioning and communication protocols of Internet.
Finding information and distributing it (electronic mail, world wide web, file
transfer protocol, talk and teleconference).

Special topics. Telematics and its services. Neuronic networks. Artificial
intelligence. Multimedia.

Programming. Algorithms and logical diagrams.

FORTRAN90.Syntax, input-output commands, decision structures, loop
structures, handling of multidimensional variables, subprograms, basic
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programming techniques. Practice in designing and implementing simple
algorithms.

Laboratory:

Acquaintance with Microsoft Windows environment. Manipulation of files
with the MS Windows Explorer, execution of simple programs, finding files or
folders, controlling peripheral devices.

The MS Word processor. The spreadsheet MS Excel. MicroCal Origin for
creating graphs.

Finding information and distributing it in the Internet. www, e-mail, telnet,
ftp.

Acquaintance with Unix environment. File management, basic commands,
the vi editor, the X-Windows environment.

The MS Fortran PowerStation environment. Development and execution of
simple programs.

Flow control commands.
Using arrays and functions.

Writing and reading files.

Recommended reading

The recommended books are written in Greek but lecturers can also suggest
handbooks written in English if foreign students attend the course.

Teaching and learning
methods

Lectures. In the laboratories each student has each own personal computer.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek, Lecturers can suggest handbooks written in English if foreign
students attend the course.

Course title PHYSICS I (Mechanics)
Course code 114

Type of course Compulsory

Level of course Undergraduate

Year of study First (1%t)

Semester First (1)

ECTS credits 5

Learning outcomes

The aim of the course is the understanding of classical mechanics: Newton's
laws, the laws of conservation of energy, of linear and angular momentum,
the work-energy principle. These concepts and definitions and are known to
the first year students from the high school physics courses. Here, however,
they are introduced and applied with the help of higher mathematics (3D
vectors, integral and differential calculus) allowing the student to solve more
complex problems related to basic physics and to materials
science/engineering. The introduced concepts of classical mechanics and the
advanced mathematics that required are the basis for the subsequent
courses in physics and materials science.
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Competences

Knowledge of the above issues

Prerequisites

None

Course contents

Vectors; 1D and 3D kinematics; Circular Motion; Newton'’s laws; Friction;
Work; Energy: Potential and Kinetic Energy; Work-Energy Theorem; Work
and Energy with Varying Forces; Impulse; Momentum; Dynamics of Circular
Motion; Moment of Inertia; Angular Momentum; Torque; Rigid body
dynamics; Elasticity; Fluid Mechanics;

Recommended reading

A. Peter Young, Physics vol I

Teaching and learning
methods

Classroom teaching

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Laboratory I of Physics
Course code 115

Type of course Compulsory

Level of course Undergraduate

Year of study First (1)

Semester First (1)

ECTS credits 3

Learning outcomes

At the end of this course the student should be able to:
Study and calculation of errors, graphs.

Study of several effects which are connected with Mechanics

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
concepts which are connected with the Applied Mechanics

Study skills needed for continuing professional development.

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge of Differential and Integral
Calculus.

Course contents

Measurements — Error Analysis. Analysis of the experimental data —
Graphics.

Density of materials — Usage of Vernier caliper and Micrometer.
Determination of torsion modulus of various metallic bars.

Torsional vibrations and Moment of inertia.
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Viscosity measurement with the falling-ball viscometer.
Determination of the surface tension of liquids.
Elastic and plastic deformation — Determination of the elastic modulus.

Mechanical conservation of energy — Maxwell disk.

Recommended reading

R. A. Serway, Physics vol II
A. Peter Young, Physics vol I, II

Teaching and learning
methods

Experiments at the Laboratories

Assessment and
grading methods

The grade consists from two parts: one comes from the oral examination
and the other comes from the report for each experiment.

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Chemistry I
Course code 116

Type of course Compulsory
Level of course Undergraduate
Year of study First (1)
Semester First (1)

ECTS credits 6

Learning outcomes

Scientific vocabulary, understanding of fundamental principles in chemistry

Knowledge that will be later required for understanding biological and
physical processes at the molecular level

Methodology for solving problems pertaining to chemical processes
Chemistry Laboratory I

Familiarization with the chemistry laboratory, safety rules, knowledge of the
main laboratory glassware and their function. Familiarization with their use,
and safe handling of common chemical reagents including concentrated
acids and bases. Understanding of the importance of experimental
observation and its interpretation in the frame of previously acquired
theoretical knowledge.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
chemistry concepts.

Skills on critical thinking and problem solving on subjects related to chemical
phenomena and processes.

Chemistry Laboratory I

Fundamental skills laboratory glassware handling and appropriate utilization.
Experience on working in a chemical laboratory. Application of previously
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acquired theoretical knowledge during experimental practice and of
fundamental laboratory techniques.

Prerequisites

There are no prerequisite courses.

Course contents

Atoms, molecules and ions. Atomic and electronic structure. Periodic table,
properties and trends. Ionic and covalent bonding. Solutions, acids, bases,
pH, ionic compounds, reactions and stoichiometry. Chemical equilibrium and
kinetics. Redox reactions. Quantum description of atoms, quantum numbers
and atomic orbitals.

Chemistry Laboratory I

Preparation of solutions and dilution

Chemical equilibrium (chromates-dichromates and iodine-starch complex)
Chemical Kinetics

Synthesis and yield determination of the double salt of Nickel Ammonium
sulfate.

Synthesis of potassium-chromium sulfate (K-Cr alum)

Recommended reading

D. D. EBBING S. D. GAMMON , General Chemistry

Slides presented during the course (distributed in electronic form).
Chemistry Laboratory I

Laboratory guide booklet

Teaching and learning
methods

Slide presentation, problem solving examples and textbook reading
Chemistry Laboratory I

Laboratory practice and implementation of the described experiments
(individually).

Assessment and
grading methods

Final written exams. The final grade is the result of the grade pertaining to
the course (70%) and of the grade pertaining to the laboratory practice
(30%).

Language of instruction

Greek (possibility for English in case of foreign students in the audience)

SEMESTER II

Course title

MATERIALS SCIENCE I (Introduction to Materials Science, Crystal
Structures, Diffusion, Mechanical Properties and Failure of
Materials)

Course code 121

Type of course Compulsory
Level of course Undergraduate
Year of study First (1)

Semester

Second (29)

ECTS credits

5
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Learning outcomes

At the end of this course the student should be able to:

Identify and use the crystallographic systems and, describe the ways of
atomic bonding.

Identify the types of crystal structure defects.

Name and describe the atomic mechanism of diffusion and be able to
execute relative mathematic calculations.

Understand and use the fundamental quantities for studying the mechanical
properties of materials, as well as the different types of loading. Understand
and use the stress-strain curves. Assign plastic deformation to solid defects
and know the basic mechanisms of strengthening metals.

Understand the principles of fracture mechanics and the mechanisms of
crack initiation and propagation. Be familiar with failure because of fatigue
and the use of S-N curves. Be familiar with failure because of creep.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to understand the importance of using different materials in
applications.

Fundamental knowledge regarding the structure-properties relation.

Ability to use simple diagrams of materials’ properties and be able to give
simple mathematical description of basic effects in materials science.

Skills needed for their future studies and professional development.

Prerequisites

There are no prerequisite courses. However it is essential the students to
have basic knowledge of Mechanics, General Chemistry and Mathematics.

Course contents

Introduction. Historical perspective of materials. Why Study Materials
Science. Importance of materials for economy, technology and society.
Classification of materials. Crystalline, quasi-crystalline and amorphous
materials.

Atomic and Molecular Structure. Chemical bonds.

Structure of Crystalline Solids. Crystal structures. Crystal systems.
Crystallographic lattices of Bravais. Crystallographic coordinates directions
and planes. Miller indices. Amorphous materials. Anisotropy. X-Ray
Diffraction: Determination of Crystal structures.

Imperfections in Solids. Point defects. Vacancies and Self-Interstitials.
Impurities in Solids. Solid Solutions. Miscellaneous imperfections.
Dislocations-Linear Defects. Interfacial Defects. Bulk or Volume defects.grain
boundaries. Twin boundaries. Optical and electron microscopy.

Diffusion. Diffusion Mechanisms. Steady and Nonsteady-State diffusion.
Factors that influence diffusion. Other diffusion paths.

Mechanical Properties of Metals. Concepts of Stress and Strain. Elastic
deformation. Stress-Strain Behavior. Elastic properties of materials.
Anelasticity. Plastic deformation. Tensile Properties. Compressive, Shear, and
Torsional deformation. Elastic recovery during plastic deformation. Hardness.
Variability of Materials Properties. Design/Safety Factors.

Dislocations and Strengthening Mechanisms. Dislocations and characteristics
of dislocations. Slip systems. Plastic deformation of Polycrystalline materials.
Deformation by Twinning. Mechanisms of strengthening in metals. Recovery,
recrystallization and grain growth.

Failure. Fracture. Ductile and Brittle fracture. Fatigue. Cyclic Stresses. The S-
N Curve. Crack initiation and propagation. Environmental effects. Creep.
Stress and temperature effects.
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Recommended reading

“Materials Science and Engineering, an Introduction”, W. D. Callister Jr, 5"
edition, Wiley 2000.

“Science and Engineering of Metallic Materials” J. D. Chryssoulakis, D. I.
Pantelis, Papasotiriou, Athens, 1996 (in Greek language).

Plenty textbooks in different languages.

Teaching and learning
methods

Lectures using slides for overhead projector or power point presentation as
well as classic class board. Problem solving lectures of a large number of
pre-sOptional exercises.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Laboratory I of Materials Science
Course code 122

Type of course Compulsory

Level of course Undergraduate

Year of study First (1)

Semester

Second (29)

ECTS credits

3

Learning outcomes

Introduction to experimental methods for the study of properties and
processing of materials.

Competences

Introductory Mathematics, Physics, Chemistry

Prerequisites

None

Course contents

Scanning electron microscopy.

Morphology of crystals. Synthesis of materials: preparation and
characterization of single crystals.

Optical microscopy for image magnification.

Preparation of metallic samples for metallographic observation.
X ray diffraction.

Determination of materials hardness.

Mechanical testing of materials: Metal tensile strength.

Recommended reading

Please refer to the class website

Teaching and learning
methods

Lab teaching in students groups of three throughout the semester.

Assessment and
grading methods

Laboratory reports.
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Language of instruction

Greek

Course title Applied Mathematics II
Course code 123

Type of course Compulsory

Level of course Undergraduate

Year of study First (1)

Semester

Second (29)

ECTS credits

5

Learning outcomes

An Introduction in Linear Algebra and the Analysis of Functions with Multiple
Variables

Prerequisites

Applied Mathematics III, Physics IV, Special Issues in Mechanics, Propability
Theory and Stochastic Processes

Course contents

Contour equations; Surface equations; Scalar and Vector Fields; Directional
Derivative.

Many Variables Functions: Taylor expansion; Maximum, minimum and saddle
points; Lagrange Multipliers; Integrals in two and three dimensions;
Coordinate transformation; Jacobian Matrix.

Matrix Algebra; Inversion of matrices; Linear equations; Vector spaces;
Linear independence and bases; Eigenvalues and eigenvectors;
Diagonalization of matrices.

Recommended reading

Thomas' Calculus, R. L. Finney, M. D. Weir, and F. R. Giordano.
Linear Algebra, A. O. Morris.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Informatics II
Course code 124

Type of course Compulsory
Level of course Undergraduate
Year of study First (1%t)

Semester

Second (29)

ECTS credits

5
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Learning outcomes

Acquire basic knowledge in Numerical Analysis

Achieve deeper knowledge of the programming language FORTRAN 90.
Increase student’s expertise in programming and algorithm design.

. First acquaintance of the students with basic mathematical and
computing tools used in Computational Materials Science.

oowp

Competences

A. Ability to solve mathematical problems which cannot be solved
analytically (on paper).

B. Development of algorithmic thinking, competencies and skills related with
designing and writing computer code.

C. General familiarity with the computer.

Prerequisites

There are no prerequisite courses. However, the students should be familiar
with the contents of the 15t semester course “Applied Mathematics I”.

Course contents

Introduction to numerical analysis. Number systems, errors, computational
methods for error estimation. Solving linear sets of equations with direct
(Gauss elimination) and recursive methods. Solving non-linear equations and
non-linear sets of equations with the Newton-Raphson method. Numerical
interpolation, differentiation and integration. Solving ordinary differential
equations using finite difference schemes. The approximation of functions by
the method of least squares. Elements of stochastic simulation.

Laboratory:

Calculating functions, polynomials and roots of equations.
Interpolation. Approximation of functions.

Numerical integration and differentiation.

Matrix operations. Solving linear sets of equations.
Solving non-linear sets of equations.

Solving ordinary differential equations.

Recommended reading

W. H. Press, S. A. Teukolsky, W. T. Vetterling, and B. P. Flannery, Numerical
Recipes in Fortran: The Art of Scientific Computing, 2" Edition, Cambridge
University Press, Cambridge, 1994.

T. Pang, An introduction to Computational Physics, Cambridge University
Press, New York, 1997.

Teaching and learning
methods

1 hour per week lectures on Numerical Analysis.
3 hours per week laboratory which involves:

(a) brief summary of the basic theory,

(b) Presentation of the basic algorithms,

(c) Hands-on experience of the students with the numerical subroutines on
the computer.

The students deliver a short project every week.

Assessment and
grading methods

Written examinations at the end of the lectures and written examinations on
the PC at the end of the laboratory (the student’s projects are also taken
into account). A student must have a passing grade (=5) in both lectures
and laboratory examinations for obtaining all 6 ECTS units corresponding to
the course.

Language of instruction

Greek
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Course title PHYSICS II (Thermodynamics)
Course code 125

Type of course Compulsory

Level of course Undergraduate

Year of study First (1)

Semester Second(2)

ECTS credits 4

Learning outcomes

At the end of this course the student should be able to:
Study of linear oscillations with or without dissipation

Study of several thermodynamic processes which characterize several effects
in the Materials Science

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
mathematical concepts which are connected with the Applied Materials
Science.

Study skills needed for continuing professional development.

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge of Differential and Integral
Calculus.

Course contents

THERMODYNAMICS. Temperature, ideal gas, heat, heat capacity and specific
heat. Thermal expansion. First law of thermodynamics. Introduction to
kinetic theory of gases. Laws of ideal gases-PVT variations. Equation of
state. Second law of thermodynamics. Thermal machines. Entropy. Heat
conduction. OSCILLATIONS. Fundamental concepts, energy considerations in
the simple harmonic motion, equations of the simple harmonic motion. The
simple pendulum, the physical pendulum. Damped oscillations, forced
oscillations and resonance. Types of waves, travelling waves, one-
dimensional waves, superposition and interference of waves. Velocity of
waves in strings, reflection and transmission of waves. Harmonic waves, the
energy of harmonic waves in strings. The linear equation of a wave. Velocity
of the sound waves, harmonic sound waves, energy and intensity of the
harmonic sound waves. Spherical and planar waves. The Doppler effect.
Superposition and interference of harmonic waves. Standing waves, standing
waves in strings fixed at ends, resonance, standing waves in air columns,
standing waves in rods and membranes. Beats, complex waves. Wave
polarization. Characteristic parameters of a wave. Interference and
diffraction of waves. Physical waves.

Recommended reading

R. A. Serway, Physics III
A. Peter Young, Physics vol II

Teaching and learning

methods

Problem-solving lectures

Assessment and
grading methods

Final semester written examination.
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Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Laboratory II of Physics
Course code 126

Type of course Compulsory

Level of course Undergraduate

Year of study First (1)

Semester Second(2)

ECTS credits 3

Learning outcomes

At the end of this course the student should be able to:
Study of linear oscillations with or without dissipation

Study of several thermodynamic processes which characterize several effects
in the Materials Science

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
concepts which are connected with the Applied Materials Science.

Study skills needed for continuing professional development.

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge of Differential and Integral
Calculus.

Course contents

Thermal expansion: Measurement of the linear expansion coefficient of
various metals.

Determination of the heat capacity of calorimeter and the latent heat of
fusion of ice.

Measurement of the latent heat of vaporization of water with the diagram T
= f(t).

The simple harmonic motion. Oscillation of the mass — spring system.
Determination of g with the physical pendulum.

Determination of the resonance frequency, study of the forced oscillation
and beats.

Diffraction and interference of waves.

Recommended reading

R. A. Serway, Physics III
A. Peter Young, Physics vol II

Teaching and learning
methods

Experiments at the Laboratories

Assessment and
grading methods

The grade consists from two parts: one comes from the oral examination
and the other comes from the report for each experiment.
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Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Chemistry II
Course code 127

Type of course Compulsory
Level of course Undergraduate
Year of study First (1)
Semester Second(2)
ECTS credits 5

Learning outcomes

At the end of this course the student should be able to:

Know the most important characteristic of basic chemical elements
(production methods — chemical properties).

Identify the structure and the characteristics of complexes.

Recognize and name simple organic compounds. Know preparation reactions
and physical and chemical properties of organic compounds.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to work with chemical instruments and equipments and to perform
basic chemical reactions and chemical treatments.

Ability to perform successfully stoichiometric calculations of organic
reactions.

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge Chemistry I.

Course contents

Chemistry of alkali (Lithium, sodium, potassium) and alkaline earth metals
(magnesium, calcium), groups IIIA, IVA, (aluminum, tin, lead), inorganic
complex compounds. Description and properties of transition metals used in
technology (Titanium, Vanadium, Chromium, Iron, Nickel, Copper, Silver,
Gold, Zink, Mercury).

Introduction in organic chemistry.

Hydrocarbons: alkanes, cycloalkanes, alkenes, alkynes, nomenclature,
structural and optical isomers. Physical properties and chemical reactions of
hydrocarbons. Aromatic compounds. Polarity and inductive effect. Reactions
of electrophilic aromatic substitution. Hydrocarbon derivatives. Oxygen
containing organic compounds: alkohols, aldehydes, ketones, carboxylic
acids and its derivatives. Physical properties and chemical reactions of
oxygen containing organic compounds. Reactions of nucleophilic substitution
in carbonyl group. Nitrogen containing organic compounds. Organic
polymers. Biomolecules: proteins, carbohydrates, nucleic acids, lipids.

Laboratory experiments

Introductory course. Chemistry lab safety. General safety rules. Dangerous
chemical compounds: warning symbols and necessary precautions. Materials
safety datasheets.
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Redox reactions. Preparation of K-Cr alum.

Mixture separation. Types of sediments. Separation of solids from liquid
mixtures (decantation, filtration, centrifugation). Formation of precipitates
through double replacement reactions.

Isolation of natural products (caffeine from tea)
Separation by extraction.
Proteins.

Aggregation of proteins. Isoelectric precipitation of casein from milk.
Detection of peptide bonds (proteins) by Biuret test.

Flame detection of metals in their salts.

Preparation of acetanilide. Nucleophilic substitution reactions in carbonylic
compounds.

Recommended reading

1. General Chemistry, D. D Ebbing, S. D Gammon Ed. Travlos
2. Basic Organic Chemistry, I. Spiliopoulos, Ed. Stamouli.
2. Organic Chemistry, JR Wade, ed. Tziola.

Teaching and learning
methods

Lectures using power point presentation as well as classic class board.
Problem solving lectures of a large number of preselected exercises.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

SEMESTER I1I

Course title Cellular Biology I
Course code 231

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (2"9)

Semester

Third (31)

ECTS credits

4

Learning outcomes

At the end of this course the student will have:

Good knowledge of the basic principles of cellular organization with
emphasis on structure/function of prokaryotic and eukaryotic cells.

Good knowledge of the basic principles of molecular organization with
emphasis on structure/function of the macromolecules of the cell.

Good knowledge of the basic techniques used to study the cell such as
microscopy, cell tissue culture, fractionation, isolation and tracing
techniques.

Good knowledge of the structure and function of the plasma membrane.
Good knowledge of the basic principles of membrane transport.

Understanding transport thought pumps and ion channels.
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Understanding the nerve cell and transmission of signals though the
synapses.

Good knowledge of the intracellular compartments and protein sorting.
Good knowledge of protein transport between cell compartments.
Good knowledge of secretion and endocytosis pathways.

Good knowledge of the structure and function of the mitochondrion.
Good knowledge of the cytoskeleton and cell movement.

Good knowledge of cellular interactions.

Good knowledge of how tissues are formed.

Competences

Knowledge of all important aspects in the fields of cell biology (from
experimental techniques and basic concepts to reviews).

Prerequisites

None

Course contents

Introduction to the cell.

Prokaryotes, eukaryotes and viruses

The chemical components of the cell.
Macromolecules: structure, shape and information.

Techniques used to study the cells (microscopy, isolation of cells and growth
in culture, fractionation and analysis of their components, tracing and
assaying molecules inside the cells).

Membrane structure.

Membrane transport of small molecules and the ionic basis of membrane
excitability.

Nerve cells and the transmission of signals along them.
Intracellular compartments and protein sorting.

Vesicular transport in the secretory and endocytic pathways.
The mitochondrion: structure/function

The cytoskeleton.

Cell-cell interactions. Cell junctions, cell adhesion, and the extracellular
matrix.

Tissue formation and maintenance.

Recommended reading

1. B. Alberts, D. Bray, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter.
Molecular Biology of the Cell, fifth edition.

2. Cell Biology, Molecular Approach, 5% edition, Vasilis Marmaras and Maria
Lampropoulou-Marmara, TYPORAMA editions.

Teaching and learning
methods

Lectures using power-point presentations. These presentations are also
available on the website of University of Patras
(htpp://eclass.upatras.gr/username and password needed for access).

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instructions may be given in English in case foreign students
attended the course.
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Course title Materials Science II
Course code 232

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Third (31)

ECTS credits

6

Learning outcomes

At the end of this course the student should be able to:

1. To handle binary alloys phase diagrams.

2. To know the properties of industrial metals and alloys (steel, bronze,
brass etc.)

3. To know thermal treatment of metallic alloys.

4. To know the basic forming techniques of metals and ceramics.

5. To know about traditional and modern ceramics and applications.

Competences

At the end of this course the student will have further developed the
following skills/competences:

1. To design alloys based on the binary alloy phase diagrams.

2. To design thermal treatment of metallic alloys for obtaining the desirable
microstructures.

3. To obtain the skills needed for a career in metal/ceramic industry.

4. Ability to adopt and apply methodology to the solution of advanced
problems and to productively interact with his colleagues.

Prerequisites

No prerequisite courses. Basic knowledge of Physics and Chemistry is
required.

Course contents

Phase Diagrams. Solubility limit, Phases, Microstructures. Phase Equilibria.
Equilibrium Phase Diagrams. Binary isomorphous and eutectic systems.
Eutectoid and Peritectic reactions. The Gibbs Phase rule. The Iron-Carbon
system. The Iron-Iron Carbide (Fe-Fe3C) phase diagram. Development of
Microstructures in Iron-Carbon alloys. The influence of other alloying
elements.

Phase Transformation in Metals and Development of Microstructure. Phase
transformations. Microstructural and property changes in iron-carbon alloys.
Isothermal transformation diagrams. Continuous cooling transformation
diagrams. Mechanical behavior of iron-carbon alloys. Tempered martensite.

Thermal Processing of Metal Alloys. Annealing processes. Heat treatment of
steels. Hardenability and Influence of quenching medium, specimen size and
geometry. Precipitation hardening. Heat treatments and mechanism of
hardening.

Metal Alloys. Fabrication of metals. Ferrous alloys. Nonferrous alloys.
Copper, Aluminum, Magnisium, Titanium alloys. Refractory alloys.
Superalloys. Noble metals.

Ceramic Materials. Crystal structure and properties of ceramics. Silicate
ceramics. Carbon (diamond, graphite, fullerenes). Imperfections in ceramics.
Ceramic phase diagrams. Mechanical properties. Brittle fracture of ceramics.
Stress-Strain behavior. Mechanisms of plastic deformation.

Applications and processing of Ceramics. Glasses. Properties, forming and
heat treatiment of glasses. Glass-ceramics. Clay products. The
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characteristics, compositions and fabrication techniques of clay products.
Drying and firing.

Refractories. Fireclay and silica refractories. Special refractories. Other
applications and Processing methods. Abrasives. Powder pressing. Tape
casting. Cements. Advanced ceramics.

Recommended reading

Materials Science and Engineering of Metallic Materials, authors Pantelis D.,
Chrisoulakis I., Ed. Papasotiriou.

Non-Metallic Technological Materials, author Pantelis D., Ed. Papasotiriou.

Materials Science and Engineering, author Callister William D. Jr., in greek
Ed. Tziolas.

International literature.

YNikG: Mnxavikn, Eniotiun Enegepyaaia kal Zxediaouog M. Ashby et all

Teaching and learning
methods

Blackboard is mainly used. Transparencies where is necessary.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Laboratory II of Materials Science
Course code 233

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Third (31)

ECTS credits

3

Learning outcomes

At the end of this course the student should be able to:

1. To construct through experiments binary alloys phase diagrams.

2. To recognize important industrial metals and ceramics.

3. To handle thermal treatment of metallic alloys in order to obtain
microstructures.

4. To apply non-destructive testing and obtain elastic moduli.

5. To prepare nano-ceramics in the chemistry Lab.

Competences

At the end of this course the student will have further developed the
following skills/competences:

1. To design alloys based on the binary alloy phase diagrams.

2. To design thermal treatment of metallic alloys for obtaining the desirable
microstructures.

3. To perform non-destructive testing.

4. To obtain the skills needed for a career in metal/ceramic industry.

5. Ability to adopt and apply methodology to the solution of advanced
problems and to productively interact with his colleagues in the Lab.
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Prerequisites

No prerequisite courses. Basic knowledge of Physics and Chemistry is
required.

Course contents

Determination of the Young’s modulus of metals via the bending test.

Determination of elastic moduli of metals and ceramics via the ultrasonic
method.

Thermal Processing of materials.
Phase diagrams of metals and alloys.
Jominy test.

Preparation of titania ceramic via the sol-gel method.

Recommended reading

Laboratory Guide and references therein.

Teaching and learning

methods

Laboratory Experiments

Assessment and
grading methods

Examination in the lab (oral or written), participation in the experiment,
grading of lab report.

Language of instruction

Greek

Course title Applied Mathematics II1
Course code 234

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Third (31)

ECTS credits

5

Learning outcomes

A. Acquire basic knowledge in Mathematics needed for advanced theories in
Materials Physics and Chemistry such as Quantum Mechanics, Molecular
Physics and Quantum Chemistry, Statistical Mechanics, etc.

B. Create basic background for the study of boundary-value problems and
partial differential equations.

Competences

A. Ability to solve problems in complex analysis and ordinary differential
equations.

B. Learning and use of advanced mathematical tools for theory and
modeling in Materials Science.

C. C. Building of a general mathematical background needed for
professional development.

Prerequisites

There are no prerequisite courses. However, the students should be familiar
with the contents of the 15t semester course “Applied Mathematics I”.

Course contents

Functions of a complex variable. Differentiation and integration of functions
of a complex variable. Cauchy’s integral theorem. Laurent expansion.
Calculus of residues.
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Homogeneous and inhomogeneous ordinary differential equations. First
order ordinary differential equations and methods of solution. N-th order
ordinary differential equations with constant coefficients and methods of
solution. Laplace transform and its application to the solution of ordinary
differential equations. Methods of solution of systems of differential
equations.

Series solutions of ordinary differential equations-Frobenius’ method. Bessel
functions. Legendre polynomials, orthogonality and expansion of functions in
series of Legendre polynomials.

Periodic functions, Fourier series, sine Fourier series, cosine Fourier series,
complex representation of Fourier series, Parseval’s identity. Orthogonal and
orthonormal functions-Kronecker delta. Applications of Fourier series.

Teaching and learning
methods

Lectures. Collaborative work in solving problems related with the contents of
the course.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title PHYSICS III (Electromagnetism)
Course code 235

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Third (31)

ECTS credits

5

Learning outcomes

At the end of this course the student should be able to:

Demonstrate knowledge and understanding of fundamentals concepts
related to electromagnetic effects.

Identify, study, and analyze electric effects occurring in materials’ processes
and applications.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Be familiar with the origin and the applications of electromagnetic effects.

Skills needed for their future studies and professional development.

Prerequisites

There are no prerequisite courses. However it is essential the students to
have basic knowledge of Physics and Mathematics (calculus).

Course contents

Electric charge and electric field. Coulomb’s law and Gauss’ Law. Electric
potential. Capacity and dielectrics.

Direct current, resistor and electromotive force. Ohm’s law. DC circuits.
Kirchoff’s laws.
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Magnetic field and magnetic forces. Magnetic field sources. Magnetic flux.
Biot-Savart’s law. Ampere’s law. Electromagnetic induction. Self-induction
and mutual inductance.

Alternating current. Transformers. Electromagnetic oscillations. Thomson’s
circuits. Maxwell’s equations. Electromagnetic waves.

Nature and propagation of light. Geometric optics. Reflection and refraction
of light. Mirrors and lenses. Dispersion of white light by prisms. The wave
nature of light. Interference, diffraction by narrow slits and gratings,
polarization of light.

Recommended reading

Physics for Scientists and Engineers vol II, R. Serway.
Physics vol II Halliday Resnick.
“University Physics”, 2" volume, B, Young Hugh D., 1994,

Teaching and learning
methods

Lectures using slides for overhead projector or power point presentation as
well as classic class board. Problem solving lectures of a large number of
pre-sOptional exercises.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Laboratory III of Physics
Course code 236

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Third (31)

ECTS credits

3

Learning outcomes

At the end of this course the student should be able to:

Make simple electric circuits, and be able to measure basic electric
quantities.

Identify study and analyze electrical effects occurring in materials’ processes
and applications.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
concepts which are connected with electromagnetic effects related to
materials science.

Skills needed for their future studies and professional development.

Prerequisites

There are no prerequisite courses. However it is essential the students to
have basic knowledge of Electromagnetism, Mathematics, and Error Analysis.

Course contents

Electrostatic fields and equal-potential surfaces.
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Ohm'’s Law — determination of metals resistivity.
The Wheatstone bridge.

RL circuit - operating principles of oscilloscope.

RC circuit

Determination of the dielectric constant of materials.

Biot-Savart’s law- magnetic field of circular coil.

Recommended reading

«Notes of Lab Training on Electromagnetism», G. C. Psarras editor,
University of Patras, 2009.

Physics for Scientists and Engineerins Vol II R. Serway"
Physics Vol II Halliday Resnick

“University Physics”, 2" volume, B, Young H.

Teaching and learning
methods

Experiments at the laboratory in groups of two students.

Assessment and
grading methods

The grade is the average of the oral examination and the report for each
experiment.

Language of instruction

Greek

Course title Physical Chemistry I
Course code 237

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Third (31)

ECTS credits

4

Learning outcomes

Familiarization with the basic concepts of physical chemistry that are
necessary for Materials Science

Competences

Prerequisites

Physics II; Applied Mathematics I

Course contents

Thermodynamic Equilibrium. Ideal gas laws. Molecular interactions and real
gases.

The first law of thermodynamics. Work and energy. Enthalpy. Adiabatic
changes. Thermochemistry. Standard enthalpy changes. Formation
enthalpies. Reaction enthalpies and their temperature dependence. State
functions. The relation between Cyand C,.

The second law of thermodynamics. Spontaneous changes. Entropy and
entropic changes. The third law of thermodynamics. Helmholtz and Gibbs
free energies.
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Combining the first and second laws of thermodynamics. Properties of the
internal energy and of the Gibbs free energy. The chemical potential.

Phase transformations of pure substances. Phase diagrams. Phase stability
and phase boundaries. The thermodynamic criterion of equilibrium.
Ehrenfest’s classification of phase transformation. The liquid surface. Surface
tension.

Phase transformations in mixtures. Thermodynamic description of mixtures.
Partial molar quantities. Solutions. Colligative properties. The phase rule.

Recommended reading

P. Atkins: Physical Chemistry; Oxford

Teaching and learning
methods

Lectures and problem solving in class

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

SEMESTER 1V

Course title Cellular Biology II
Course code 241

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4t)

ECTS credits

3

Learning outcomes

At the end of this course the student will have:
Good knowledge of the cell cycle and the cell division (mitosis and meiosis).
Good knowledge of the regulation of the cell cycle.

Good knowledge of the structure of DNA in the different phases of the cell
cycle.

Understanding of the mechanisms of DNA replication, transcription and
translation.

Good knowledge of the methods by which the DNA is studied and of the
methods that make it a very useful tool for technological applications.

Good knowledge of the principles of programmed cell death and apoptosis.
Good knowledge of the cancer cell.

Good knowledge of the cellular and molecular basis of immune responses.

Competences

Knowledge of all important aspects in the fields of cell biology, immunology
and cancer (from experimental techniques and basic concepts to reviews).

Prerequisites

Cellular Biology I
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Course contents

Nucleus. Chromosomal organization. Molecular genetics: transcription,
translation. Recombinant DNA technology, genetic engineering.

Cell division. Regulation of cell cycle.
Cell death and apoptosis.
Cancer. Differentiated cells and tissue organization.

The cellular and molecular basis of immune response. Immune response to
tissue injury and implants.

Recommended reading

1. B. Alberts, D. Bray, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter.
Molecular Biology of the Cell, fifth edition.

2. Cell Biology, Molecular Approach, 5™ edition, Vasilis Marmaras and Maria
Lampropoulou-Marmara, TYPORAMA editions.

Teaching and learning
methods

Lectures using power-point presentations. These presentations are also
available on the website of University of Patras
(htpp://eclass.upatras.gr/username and password needed for access).

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instructions may be given in English in case foreign students
attended the course.

Course title Biology Laboratory
Course code 242

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4t)

ECTS credits

2

Learning outcomes

At the end of this laboratory course the student should be able to:
Use a bright field microscope.

Recognize the stages of mitosis in a plant or animal cell and calculate the
relative duration of the cell cycle stages.

Recognize the different blood cell types.

Perform cell counting using a microscope counting chamber.
Perform carbohydrate histochemical detection.

Recognize the different types of tissues.

Isolate genomic DNA.

Competences

Learn how to use the bright field microscope and techniques for the isolation
of genomic DNA.

Prerequisites

Cellular Biology I
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Course contents

Introduction to Microscopy
Mitosis

Blood: cell types and cell counting
Histology

Histochemistry

Isolation of genomic DNA

Recommended reading

Laboratory Brochure entitled: Cell Biology Lab Exercises, Maria
Lampropoulou-Marmara and Ioannis Zarkadis.

Lampropoulou M. (1985). Cell Biology Lab Exercises.

Marmaras B. And Lampropoulou-Marmara M. (2000). Cell Biology-A
molecular Approach, Typorama Editions.

Lacey, A. J. Light microscopy in Biology. A practical approach (1991) IRL
Press.

Wood M. (1997). Essentials of Anatomy and Physiology. Laboratory text and
study guide. Prentice Hall.

Gartner, L., Hiatt, J. and Strum, J. Cell Biology and Histology.3rd edition
(1998). Williams and Wilkins.

Teaching and learning
methods

Analysis and discussion of each Lab-exercise using power-point
presentations.

Assessment and
grading methods

Lab worksheets, lab reports or short written tests for each lab exercise.

Language of instruction

Greek. Instructions may be given in English in case foreign students attend
the course.

MATERIALS SCIENCE III (Polymers and Composite Materials —

Course title Properties of Materials)
Course code 243

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4th)

ECTS credits

6

Learning outcomes

Knowledge of behavior of polymers and composite materials. Understanding
of corrosion and degradation phenomena.

Competences

Exercises related to the physical and mechanical behavior of polymers and
composites.

Prerequisites

Materials Science I, Physics I and Chemistry II.
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Course contents

Polymers: Hydrocarbons and macromolecules. Chemistry of polymers.
Cyrstallinity. Characteristic properties and applications: Mechanical and
thermomechanical behavior

Macromolecular configurations. Statistics of random “walk”. Free rotation.
Crystallization. Thermodynamics of crystallization. Crystallization models.
Glass transition. Generalized Hooke’s law for polymers. Elastomeric state.
Thermodynamics of elasto-elasticity. Viscoelasticity. Creep and stress
relaxation. Viscoelastic models. Boltzmann’s superposition principle. Time
and temperature equivalence. Mechanical failure. Plastic yielding and crazing
yielding. Molecular phenomena. Fracture mechanics of polymers. Fatigue of
polymers. Impact strength.

Processing and application of polymers. Plastics and processing of plastics.
Fibres and coatings.

Specialty polymers: membranes and liquid crystal polymers.

Composites. Particulate and fibrous reinforcement. Composite materials of
polymeric, ceramic and metal matrices. Carbon-carbon composites.
Structural composites. Sandwich composites.

Corrosion and degradation of materials. Corrosion and electrochemistry of
corrosion. Effect of environment and other agents. Oxidation. Degradation of
polymers. Polymer fracture. Effect of environment of polymer durability.

Recommended reading

W. D. Callister “Materials Science & Engineering-An Introduction”-Translation
(chapters 15, 16, 17, 18)

K. Panagiotou «Science and Technology of Polymers», Pigasos edition
A. Dodos «Synthetic Macromolecules», Univ. of Patras

R. J. Young & P. A. Lovell “Introduction to Polymers”-2nd Edition, Chapman
& Hall

J. M. G. Cowie “Polymers: Chemistry and Physics of Modern Materials”,
Blackie Academic

I. M. Ward & D. W. Hadley “An Introduction to the Mechanical Properties of
Solid Polymers”, John Wiley & Sons

Teaching and learning
methods

Lectures using slides for overhead projector or powerpoint presentations.

Assessment and
grading methods

Final semester written examination.

Optionally, one essay is undertaken by one or two students. A list of themes
of relevant essays is given to the students at the beginning of term. The
essay mark awarded corresponds to 40% of total mark. However, the
student is required to score a minimum of 3/10 in the written examination
for the essay to count in the final mark.

Language of instruction

Greek. Part of the lectures can also be given in English in case foreign
students attend the course.

Course title Laboratory III of Materials Science
Course code 244

Type of course Compulsory

Level of course Undergraduate
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Year of study

Second (2d)

Semester

Fourth (4t)

ECTS credits

3

Learning outcomes

Familiarization with experimental techniques on the synthesis and
characterization of polymers

Competences

By the end of lab practice students will be familiarized with experimental
tools suitable for studying polymer crystallization, mechanical properties and
glass transition and melting temperature. They will be able to evaluate the
experimental results. They will be familiarized with basic glassware
laboratory equipment for handling chemical reagents.

Prerequisites

No prerequisite courses

Course contents

Polymer synthesis through radical and condensation polymerization.
Viscoelastic behavior and tensile strength experiments on polymers.

Effects of environmental apsects and of solvents on the mechanical
properties of polymers.

Differential Scanning Calorimetry (DSC) and Dynamic Mechanical Analysis
(DMA) for polymer characterization.

Recommended reading

W. D. Callister, Materials Science and Engineering: An Introduction, John
Wiley & Sons

K. Panagiotou, “Polymer Science and Technology”, Pigasos 2000 (a textbook
in Greek language)

G. R. Strobl, “The Physics of Polymers Concepts for understanding their
structures and Behaviour”, 2™ edition, Springer-Verlag Berlin 1996 &1997

Teaching and learning
methods

Experiment, observation and oral instruction

Assessment and
grading methods

Experimental reports, short oral or written examination

Language of instruction

Greek (Instruction may be given in English in case of foreign students’
presence)

Course title Applied Mathematics IV
Course code 245

Type of course Compulsory

Level of course Undergaduate

Year of study

Second (29)

Semester

Fourth (4t)

ECTS credits

3

Learning outcomes

Knowledge of the curriculum
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Prerequisites

Mathematics III.

Course contents

Integral Fourier Transforms, &-Dirac, Orthonormality, applications. Partial
differential equations, Laplace eqgns, heat egns. Variable separation method.

Sturm-Liouville theory and applications.green functions and applications.

Recommended reading

Refer to the class website

Teaching and learning
methods

Refer to the class website

Assessment and
grading methods

Final semester written or oral examination.

Language of instruction

Greek, . Instructions may be given in English if foreign students attend the
course.

Course title Probability Theory and Stochastic Processes
Course code 246

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4t)

ECTS credits

3

Learning outcomes

At the end of this course the student should be able to:
Solve problems in probabilistic combinatorics.
Use the meaning of Probability to resolve different kind of problems.

Understand the meaning of the random Experiment and make a
discrimination among them.

Understand the meaning of the random variable and compute its
characteristics quantities.

Deal with random vectors and control the relationship between two random
variables.

Solve problems with random variables in extreme cases.

Understand the basic definitions in stochastic process.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to transfer the problems of combinatorics in problems which involve
random variables.

Modeling in problems which concern with random Experiments.
Understanding the meaning of random vector in space.

Extraction of useful and interesting conclusions in studying a stochastic
process.
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Prerequisites

There are no prerequisite courses. It is, however, recommended that
students should have at least a basic knowledge of Mathematics.

Course contents

Probability and Relative frequency. Basic concepts and definitions. The
Axioms of Probability. Conditional Probability. Statistical Independence.

Discrete and Continuous Random Variables. Probability and Probability
Distribution Functions. Coefficients of Distributions. Generating and
Characteristic Functions.

Important Probability Distributions. Discrete: Bernoulli, Binomial, Poisson,
Geometrical. Continuous: Uniform, Normal, Gamma, Exponential, X, t, F.

Some Limit Theorems. The Central Limit Theorem.

Statistics. Sampling distributions. Random sample and sampling. The Basic
theorem of Statistics. Estimators. Estimation methods. Point Estimation.
Criteria for selecting an estimator. Testing Hypothesis. Confidence testing
with X; criterion. Correlation and Regression Analysis. Simple and multiple
linear regression. Analysis of Variance.

Recommended reading

Introduction to probability theory./Hoel, Paul G. Port, Sidney C., Stone,
Charles J.

Schaum's outline of theory and problems of probability./Lipschutz, Seymour.
A modern approach to probability theory/Bert Fristedt, Lawrence Gray.
Basic probability theory/Robert B. Ash.

Introduction to Probability Theory and Statistical Inference, 3rd
Edition/Harold J. Larson.

Teaching and learning
methods

Teaching in board or powerpoint presentations.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title PHYSICS 1V (Optics, Intr. Quantum, Atomic and Nuclear Physics)
Course code 247

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4th)

ECTS credits

4

Learning outcomes

Familisation with prime concepts of Optics, Quantum and Atomic Physics

Competences

Concepts and methods of optical sciences, quantum mechanics, atomic and
nuclear physics and special relativity
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Prerequisites

There are no prerequisite courses. It is, however, recommended that
students should have at least a basic knowledge of Phyiscs III and Applied
Mathematics I.

Course contents

Classical theory of light. Huygens principle, refractive index, classical
dispersion model, Snell’s law, geometrical propagation, Gauss and lens
maker’s formuli, image formation. Interference and diffraction, optical
elements and system: microscope and telecope, Michelson and Young
interferometers, diffraction gratings.

Black bodey radiation, Planck’s Law, foundations of quantum theory, energy
levels, photoelectric effect and the concept of photon, wave-matter and
DeBroglie principle electron diffraction, Heisenberg’s unceratainty principe,
wavefuctions, quantum wells, tunneling effects, Atomic model of Bohr,
Hydrogen atom, quantum numbers, Pauli principle and periodic system.
Selction rules, Molecular structure. Structure of solids.

Atomic transitions, spectram broadening, coherence of light, spontaneous
and stimulated emission. Fluorescence, laser radiation. Laser amplifiers and
oscillators.

Special topics of nuclear physics and special relativity theory.

Recommended reading

Halliday, Resnick Physics vol II
A. Peter Young, Physics vol III
R. A. Serway, Physics vol II

Teaching and learning
methods

Lectures and assignements

Assessment and
grading methods

Final semester written examination.

Language of instruction | Greek

Course title Laboratory 1V of Physics
Course code 248

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4t)

ECTS credits

2

Learning outcomes

Foundational experiments of Optics, Quantum and Atomic Physics

Competences

Experimental methods in optical sciences, quantum mechanics, atomic and
nuclear physics

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students should have at least a basic knowledge of Phyiscs III and Applied
Mathematics I.
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Course contents

Radiation sources

Lasser radiation

Photoelectric effect

Optical interference and diffraction
Electron diffraction

Scattering and fluorescence
Semicondutor devices

Nuclear radiation

Recommended reading

R. A. Serway, Physics vol II
Halliday, Resnick Physics vol II
P. Young, Physics vol. III

Teaching and learning
methods

Laboratory work

Assessment and
grading methods

Laboratory work and Written examination.

Language of instruction

Greek

Course title Special Topics in Mechanics
Course Code 249

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (29)

Semester

Fourth (4t)

ECTS credits

4

Learning outcomes

A. Learning of the theory of oscillators used as model for the study of
several phenomena.

B. Acquire basic knowledge in theories needed for Quantum-mechanics.

C. Create basic background for the study of the properties of materials
which are accurately described by Continuous Mechanics like polymers,
synthetic materials etc

Prerequisites

There are no prerequisite courses. However, the students should be familiar
with the contents of the courses: Physics II, Applied Mathematics II and
Applied Mathematics III.

Course contents

Theory of oscillators and coupled oscillators. Oscillations in two dimensions.
Kinetics in one dimension, equilibrium points, small oscillations.

Normal modes of oscillator systems.

Lagrange and Hamilton equations of motion. Movement of two bodies in a
central field.
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Tensors theory. Elastic properties of materials and elastic constants. Vector
of tension and tensor of deformations. Theory of linear elasticity. General
law of Hooke. Tensor of elasticity. Beam related problems.

Teaching and learning
methods

Lectures

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

SEMESTER V

Course title MATERIALS SCIENCE 1V (Introduction to Biomaterials)
Course code 351

Type of course Compulsory

Level of course Undergraduate

Year of study Third (39)

Semester Fifth (5t)

ECTS credits 6

Learning outcomes

To understand the scientific background and the applications of biomaterials
science

Competences

The student will develop skills to distinguish and to evaluate the use of
different types of biomaterials in a wide area of medical applications.

Prerequisites

Basic knowledge of Cell Biology II and Materials Science II.

Course contents

Introduction. Historical review. Biological Materials. Collagen. Clinical
applications of biomaterials. Dental Biomaterials. Teeth: Structure,
composition and properties. Dental implants, Titanium, types of titanium and
surface treatment. Dental amalgams. Dental cements. Non metallic dental
biomaterials, resins, Biomaterials in orthopedics. Bones: Structure,
properties. Bone fractures. Hip and knee arthroplasty. PMMA bone cements.
Ultrahigh density polyethylene. Materials used in hip and knee arthroplasty.
Materials used to fill bone defects. Calcium phosphate bone cements,
bioactive glasses, ceramics. Applications of biomaterials ion cardiology.
Angioplasty, stents. Applications of biomaterials in urology. Urological
catheters. Problems caused in biomaterials used in urology. Synthetic
polymeric materials with special applications, silicones. Applications of
biomaterials in dermatology. Histology of skin. Skin burnings and materials
for burn treatment. Transdermal drug delivery. Biodegradable polymers,
applications. Corrosion of metallic biomaterials. Biomedical nanotechnology.
Biomimetics.

Recommended reading

Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons
“Biomaterials Science: An Introduction to Materials in Medicine” Academic
Press.
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Teaching and learning
methods

Lectures using slides and examples of biomaterials.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Laboratory IV of Materials Science
Course code 352

Type of course Compulsory

Level of course Undergraduate

Year of study Third (39)

Semester Fifth (5t)

ECTS credits 3

Learning outcomes

Knowledge of techniques used in the synthesis of biomaterials.

Competences

The skill to use laboratory techniques for the synthesis of biomaterials.

Prerequisites

There are no prerequisite courses

Course contents

Study of tooth and bone microstructure by scanning electron microscopy
(SEM). Characterization of pathological encrustations from urinary
biomaterials by spectroscopic and structural analytical methods. Preparation
and characterization of calcium phosphate salts with interest to biomaterials.
Preparation of bioactive glasses SiO,-CaO using sol-gel technique.
Preparation of polylactic acid biodegradable nanoparticles. Preparation and
properties of hydrogels. Adsorption of proteins on surfaces.

Recommended reading

Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons
“Biomaterials Science: An Introduction to Materials in Medicine” Academic
Press.

Teaching and learning
methods

Experiments in the laboratory

Assessment and
grading methods

The grade consists from two parts: one comes from the oral examination
and the other comes from the report for each experiment.

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Physical Chemistry II
Course code 353
Type of course Compulsory
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Level of course Undegraduate
Year of study Third (39)
Semester Fifth (5t)
ECTS credits 4

Learning outcomes

Introduction to Physical Chemistry topics and relevant models, of chemical
potential, electrochemistry (static and dynamic, surface characterization
techniques, reaction rates, corrosion.

Competences

Mathematics, Physics, Chemistry

Prerequisites

None

Course contents

Equilibrium electrochemistry, Thermodynamics properties of ions in
solutions, Ionic activities, Electrochemical cells, Half reactions and
electrodes. Redox potentials. pH and pK. Dynamical Electrochemistry.
Electrode phenomena. Electrical DoubleLayer. Charge transfer rate. Electron
transfer. Electrochemical processes on solid surfaces.growth and structure of
surfaces. Adsorption. Physisorption and Chemisorption. Catalytic action on
surfaces. Adsorption and catalysis. Corrosion and material degradation.
Corrosion electrochemistry. Corrosion rates. Types of corrosion. Prevention
of corrosion. Macromolecules and molecular aggregates. Colloids.

Recommended reading

Please refer to the class website

Teaching and learning
methods

Textbook reading, Lecture Notes, Exams.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Physical Chemistry Laboratory
Course code 354

Type of course Compulsory

Level of course Undergraduate

Year of study Third (37)

Semester Fifth (5%)

ECTS credits 2

Learning outcomes

Education in experimental physical chemistry through specific set of
laboratory work and reports.

Competences

Mathematics, Physics, Chemistry

Prerequisites

None
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Course contents

Determination of the reaction rate for ion complexes. Organic complexes
study with the use of spectroscopy UV-Vis. Determination of the
neutralization heat. Ternary phase diagrams. Refractometry. Redox
reactions.

Recommended reading

Please refer to the class website

Teaching and learning
methods

Lab teaching in students groups of three throughout the semester.

Assessment and
grading methods

Laboratory reports.

Language of instruction

Greek

Course title Introduction to Quantum Mechanics
Course code 355

Type of course Compulsory

Level of course Undergraduate

Year of study Third (39)

Semester Fifth (5t)

ECTS credits 3

Learning outcomes

To Learn the basic principles of Quantum Mechanics

Prerequisites

Applied Mathematics III, Physics IV, Special Issues in Mechanics, Probability
Theory and Stochastic Processes

Course contents

General Principles: Particles/waves, Schrédinger’s equation, statistical
description of the wavefunction, measurable quantities and operators.

Eigenvalues, Eigenfunctions, Conservation laws, Dirac symbolism.

Applications: Particle in one two and three dimensional box; Scattering from
one dimensional potentials; Tunneling effect; Harmonic oscillator; Rotation
in two and three dimensions; Spherical Harmonics; Central Potentials;
Hydrogen Atom.

Spin; Spin operators; Pauli matrices; Particle in a magnetic field.

Recommended reading

Quantum Mechanics I, S. Trahanas

Introduction to Quantum Mechanics, K. Tambakis

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title

Chemistry III
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Course code 356

Type of course Compulsory
Level of course Undergraduate
Year of study Third (319)
Semester Fifth (5%)

ECTS credits 4

Learning outcomes

At the end of this course the student should be able to know the basic
principles and to know the application fields of instrumental analytical
methods.

Competences

At the end of the course the student will have further developed the
skills/competences to distinct the advantages, disadvantages and the field of
applications of analytical methods in order to use these methods in his
professional life

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge of Chemistry II and Physics IV.

Course contents

Introduction to instrumental chemical analysis techniques used in materials
science. Basic properties of materials used for their characterization.

Elementary analysis of materials: atomic absorption spectroscopy, X-Ray
Fluorescence spectroscopy, Electroanalytical techniques.

Structural characterization of materials by spectroscopic techniques: UV/VIS
absorption and emission, Infrared absorption, Raman scattering vibrational
spectroscopy, nuclear magnetic resonance (NMR). Applications of X-Ray
diffraction to the structural characterization of materials.

Chromatographic techniques.
Thermal analysis methods.
Laboratory course (demonstration)

¢ Quantitative analysis of materials using UV/VIS spectrsoscopy.

¢ Qualitative analysis — characterization of materials by Infrared
spectrometry.

e Application of Atomic absorption spectroscopy for characterization of
materials.

e Nuclear magnetic resonance spectroscopy.

o Application of high pressure liquid chromatography (HPLC) on materials
characterization.

e Electrochemical analysis; pH measurement — buffer solutions.

e - Potentiometric titrations.

Recommended reading

“Principles of Instrumental Analysis”, D. A. Skoog, F. J. Holler, T. A. Nieman,
Saunders College Publishing 1998.

Teaching and learning
methods

Lectures using slides and demonstration experiments in the laboratory
combined with homework projects and in -class oral presentations.

Assessment and
grading methods

Final assessment involves written examination and successful attendance of
laboratory courses.

Language of instruction

Greek. Instructions may be given in English in case foreign students
attended the course.
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SEMESTER VI

Course title Materials Science V
Course code 361

Type of course Compulsory

Level of course Undergraduate

Year of study Third (319)

Semester Sixth (6%)

ECTS credits 6

Learning outcomes

Understanding the structural, electronic, vibrational, dielectric, magnetic and
superconducting properties of solids

Prerequisites

There are no prerequisite courses. It is, however, recommended that
students have at least a basic knowledge of Physics III and Introduction to
Quantum Mechanics

Course contents

Electronic and crystal structure of solids. Lattice vibrations. Phonons. Fermi
statistics. Free electron gas. Energy bands. Electrical and thermal
conductivity. Heat capacity. Resistivity. Hall effect. Energy bands. Bloch
functions. Kroning-Penney model. Conductors. Semiconductors.
Imperfections, mechanical behavior and dislocations, formation and crystal
growth, crystal melting. Order-disorder transformations.

Electronic band structures of semiconductors. Energy bands. Direct and
indirect energy gap. Electrons and holes. Effective mass. Intrinsic
semiconductors and doping. Carrier mobility and concentration. Extrinsic
semiconductors. Majority and minority carriers. P-N junction. Schottky
barrier. Negative resistance and Gunn effect. Amorphous semiconductors.
Semiconductor devices: FET transistor, Zener diode, MOS and CMOS
technology, integrated circuits. Microelectronics. Nanoelectronics.

Dielectric materials. Polarization, polarizability. Electric susceptibility and
permeability. Local Field. Lorentz theory. Permeability’s frequency
dependence. Refractive index and dispersion. Propagation and absorption of
electromagnetic wave. Crystal lattices and dielectric compounds. Ferroelectic
and paraelectric compounds. Piezoelectic and pyroelectric effect.
Electromagnetic absorption devices.

Magnetic materials. Diamagnetism. Langevin theory of diamagnetism.
Paramagnetism. Quantum theory of Paramagnetism. Paramagnetism of
conduction electrons. Ferromagnetism. Curie temperature. Curie-Weiss law.
Temperature dependence of the saturation magnetization. Ferrimagnetism.
Curie temperature and susceptibility of ferrimagnetic compounds.
Ferromagnetic domains. Magnetic thin films. Magnetic information storage.

Recommended reading

S. Kasap, Principles of electronic materials and devices

Teaching and learning
methods

Lectures

Assessment and
grading methods

Final semester written examination
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Language of instruction

Greek

Course title Laboratory V of Materials Science
Course code 362

Type of course Compulsory

Level of course Undergraduate

Year of study Third (319)

Semester Sixth (6%)

ECTS credits 3

Learning outcomes

Laboratory experience on electronic, dielectric, magnetic and
superconducting properties of solid compounds

Prerequisites

None

Course contents

1. Kronig-Penney model.

2. The Hall effect in semiconductors.

3. Electrical resistivity of Ge as a function of temperature. Determination of
electronic energy gap of Ge.

4. Dielectric behavior of selected materials under the influence of ac field
and as a function of temperature.

5. Ferromagnetic materials.

6. High T. superconductivity.

Recommended reading

Notes

Assessment and
grading methods

Homework and oral examinations

Language of instruction

Greek

Course title Statistical Mechanics
Course code 363

Type of course Compulsory

Level of course Undergraduate

Year of study Third (3r9)

Semester Sixth (6%)

ECTS credits 5

Competences Knowledge of the above issues

Prerequisites

None
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Course contents

Equilibrium thermodynamics and macro- micro states of a thermodynamic
system. Molecular partition function. Translation, vibrational, rotational and
electronic partition functions. Statistical ensembles. From the partition
function to the free energy.

Boltzmann, Fermi-Dirac kal Bose-Einsein statistics.

Exactly solvable problems of interacting systems. (Ising model, Tonk’s gas,
RIS model for polymers)

Introduction to the Landau theory for phase transitions. Mean field theory.

Introduction to computer simulations with Monte Carlo and Molecular
Dynamics.

Recommended reading

F. Mandl, ZTamioTikn ®uoikn, ‘Ekdoon: I. Mveupatikou.

E. N. Oikovopou, AOKAOEIC STATIOTIKAG PUOIKAC KAl O£pUodUVaUIKAC,
MavenioTnpiakég Ekdooeig Kpntng, 1994.

X. ZeykivoyAou, ZTartioTikn ®uaoikn Tng Oeppoduvapikng Ioopponidag,
Ekdooeic Mepi Texvav, MaTtpa 2004.

D. Frenkel & B. Smit, Understanding Molecular Simulation:From Algorithms
to Applications, Academic Press, 2001.

D. A. McQuarrie & J. D. Simon, Molecular Thermodynamics, University
Science Books, 1999.

D. A. McQuarrie & J. D. Simon, Statistical Mechanics, University Science
Books, 2000.

D. Chandler, Introduction to Modern Statistical Mechanics, Oxford University
Press, 1987.

H. R. Callen, Thermodynamics and an Introduction to Thermostatistics,
Wiley, 1985.

Teaching and learning
methods

Classroom teaching

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Elements of Molecular Physics and Quantum Chemistry
Course code 364

Type of course Compulsory

Level of course Undergraduate

Year of study Third (39)

Semester Sixth (6%)

ECTS credits 4

Learning outcomes

The aim of this course is to introduce the student to basic subjects of
molecular physics and quantum chemistry, such as (a) approximate methods
in guantum mechanics, (b) atomic structure, (c) molecular structure, (d)
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molecular symmetry, (e) molecular spectroscopy and (f) electric and
magnetic properties of molecules

Competences

In this course the student will acquire the necessary knowledge from
molecular physics and quantum chemistry, in order to be able to understand
in depth the electric, magnetic and optical properties of materials, and the
mechanisms that determine and influence these properties

Prerequisites

There is no official prerequisite course. However, it is required that the
students have followed an introductory course in quantum mechanics

Course contents

Approximation Methods: First order time-independent perturbation theory.
Variational method. Time-dependent perturbation theory, two-level system.

Atomic Structure: Indistinguishable and identical particles. Pauli exclusion
and generalized principles. The Helium atom. Many-electron atoms. The
building-up principle. Periodic table.

Molecular Structure: Born-Oppenheimer approximation. Hydrogen molecular
ion. Molecular orbital theory, LCAO-MO. Diatomic and polyatomic molecules.
The Huckel approximation. Tight-binding model and the band theory of
solids.

Molecular Symmetry: Operation and symmetry elements. Symmetry
classification of molecules. Immediate consequences of symmetry.

Molecular Spectroscopy: General features. Populations, intensity, selection
rules and linewidth. Vibration and Rotation Spectra of diatomic and
polyatomic molecules. The Raman effect. Electronic transitions.

Electric and Magnetic Properties of Molecules: Electric properties. Permanent
and induced electric dipole moments. Polarization. Magnetic properties.
Magnetic susceptibility. Permanent and induced magnetic dipole moments.

Recommended reading

P. W. Atkins, Molecular Quantum Mechanics, Oxford University Press, 2008

S. M. Blinder, Introduction to Quantum Mechanics in Chemistry, Materials
Science, and Biology, Elsevier, 2004

D. A. McQuarrie, Quantum Chemistry, University Science Books, 1991

H. Haken and H. C. Wolf, Molecular Physics and Elements of Quantum
Chemistry, Springer-Verlag, 2004

J. D. Livingston, Electronic Properties of Engineering Materials, John Wiley &
Sons, 1999

Teaching and learning
methods

Lectures using mainly blackboard but also overhead projector. Detailed
solution of several problems in the blackboard

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. The course may be offered in English as reading course to foreign
students

SEMESTER VII

Course title Materials Science VI
Course code 471

Type of course Compulsory
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Level of course

Undergraduate

Year of study

Fourth (4t)

Semester

Seventh (7t)

ECTS credits

6

Learning outcomes

Basic understanding of the optical properties of metals, semiconductors, and
insulators. Introduction to optoelectronic/photonic and laser technologies.
Crystal growth and processing methods for device fabrication.
Nanomaterials, nanotechnologies and applications in the field.

Prerequisites

Materials Science V, Introduction to Quantum Mechanics, Molecular Physics
and Quantum Chemistry, Statistical Mechanics

Course contents

Optical Properties Of Metals And Insulators. Complex Index Of Refraction.
Linear Optical Properties. Reflection And Absorption Fresnel Equations.
Characteristic Angles. Resonance Procedures And Drude/Lorentz Models.
Damping Phenomena And Optical Resonances. Optical Properties Of
Semiconductors. Plasmon Resonance. Absorption In Uv-Infrared.
Luminescence In Solids. Phosphorescence. Photoluminescence.
Electroluminescence. Electrical And Optical Pumping. Crystal Optics. Index
Of Refraction Dispersion. Dielectric Tensor. Birefringence. Thermooptic And
Photoelastic Phenomena. Non Linear Optical Susceptibility And Other Higher
Order Phenomena. Electrooptic, Acoustooptic, Magnetooptic Phenomena.
Photochromism. Photorefraction. Dielectric Optical Materials. Light Sources
And Laser Technology. LED And Semiconductor Laser. Thermal Detectors.
Light Diffraction Systems. Waveguides. Interferometric And Diffractive
Optical Systems. Photonic Materials. Photonic Energy Gaps. Electronic
Properties Of Polymeric Materials. Conductivity. Photoconductivity.
Ferroelectric Polymers. Optical Properties Of Polymers. Liquid Crystalline
Materials. Applications Of Liquid Crystals. Crystal Growth Techniques (Bulk
and Thin Film). Epitaxial Methods. Czochralski, CVD, MOCVD, PVE, MBE, Ion
Beam And Laser methods. Lithography And Nanolithography. Device
Processing. Nanophase materials. Semiconducting Nanostructures Quantum
Wells, Wires And Dots. Metallic Nanomaterials. Fullerenes. Nanotechnology
And Related Applications.

Recommended reading

Please refer to the class website

Teaching and learning
methods

Lecturing, Textbook reading, Lecture Notes, Association with relevant
Laboratory VI for Materials Science

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Laboratory VI of Materials Science
Course code 472

Type of course Compulsory

Level of course Undergraduate

Year of study

Fourth (4t)
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Semester

Seventh (7t)

ECTS credits

4

Learning outcomes

Laboratory experience on optical properties of materials, photonic
technology/methods and devices and computational photonics

Course contents

Optical properties of materials: glass and thin semiconductor films
Photovoltaic Elements

Emitting diode (LED) and laser diode.

Photoelastic phenomena and ellipsometry

Fabry Perot Interferometer and optical fibers

Fabry Perot Interferometer as sensor

Optical Technology with Liquid crystals

Design and analysis of diffraction grating

Electooptical Crystals

WONOGOhWNE

Recommended reading

Laboratory Notes

Assessment and
grading methods

Homework, weekly oral examinations and final written examination.

Language of instruction | Greek
ELECTIVE COURSES

Course title Geology
Course code 357

Type of course Elective

Level of course Undergraduate
Year of study Third (39)
Semester Fifth (5%)

ECTS credits 4

Learning outcomes

At the end of this course the student should be able to:
Fundamental knowledge of Geology

Understanding the processes taking part in the planet Earth

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
concepts which are connected with geology

Ability to interact with others on inter or multidisciplinary problems.

Prerequisites

There are no prerequisite courses.

Course contents

Planet Earth — Structure and composition

Theory of plate tectonics
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Rock genesis.

Magmatism-Magmatic rocks

Sedimentary rocks

Metamorphosis-Metamorphic rocks

Weathering

Soils

Erosion, transportation and deposition with surface waters, wind and glaciers
Geological time

Tectonic Geology

Recommended reading

FewAoyia: ApXEG Kal EQapuoyEG, ©. AoUTCOG

Teaching and learning
methods

Lectures (Power Point), Laboratory, Exercises, Examples.

Assessment and
grading methods

Written examination, examination on identification of minerals and rocks in
hand specimens and examination of the basic assumptions in using
topographic maps, at the end of the semester

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title

Environmental and Natural Resource Economics for Non-
Economists

Course code 359

Type of course Elective

Level of course Undergraduate
Year of study Third (39)
Semester Fifth (5%)

ECTS credits 4

Learning outcomes

The purpose of this course is to familiarize students of positive sciences and
engineering with issues in natural resource and environmental economics as
well as environmental policy. Students will be introduced to the basic
economic tools for analyzing and managing natural resources from a policy
perspective. They will eventually get familiar with concepts such as
environmental tax and subsidy, environmental permits, etc.

Competences

Interest in the above issues

Prerequisites

None

Course contents

Economics and the environment: A review. Basic analytical tools. The
economic meaning of sustainability. Property rights and external economies.
Scarcity of resources, endangered resources. Methods of environmental
valuation (cost-benefit, travel cost, contingent valuation, hedonic valuation).
The economics of exhaustible resources. The economics of recycling.
Biological resources. An introduction to fisheries and forest economics. An
introduction to environmental economics — basic analytical tools. Economic
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tools for environmental policy, taxes, standards, penalties, tradetable
permits

Recommended reading

Tietenberg, T. (latest available edition). Environmental and Natural Resource
Economics. Harper Collins College Publishers.

Teaching and learning

methods

Classroom teaching

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Electronic devices and circuits
Course code 3510

Type of course Elective

Level of course Undergraduate

Year of study Third (39)

Semester Fifth (5t)

ECTS credits 4

Learning outcomes

At the end of this course the student should be able to:

1. To have knowledge on the materials science of the basic electronic
components.

2. To know the simple electronic circuits and their applications.

3. To know the today’s technology of fabrication of micro/nano - integrated
circuits.

Competences

At the end of this course the student will have further developed the
following skills/competences:

1. To design simple electronic circuits.

2. To possess the ability of adopting and applying methodology for the
solution of advanced problems and to productively interact with his
colleagues.

Prerequisites

Physics III, Laboratory III of Physics

Course contents

Conductors-Semiconductors. Conductivity of semiconductors. The pn
junction. The solid state diode-modeling and simple applications. Bipolar
transistor: Operation-modeling- simple analogue amplifier-digital gates.
Software for circuit analysis. Heterojunctions: Metal-semiconductor junction,
CMOS technology, MOS transistor-modeling and applications Technology of
integrated circuits. Integration processes.

Recommended reading

Electronics I, Author Haritantis I., Ed. Arakynthos

Microelectronics (vol. A), Author Jeager A.

Teaching and learning

methods

Blackboard is mainly used. Transparencies where is necessary. Optional visit
to a Lab of Electronics.
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Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Informatics III
Course code 3511

Type of course Elective

Level of course Undergraduate
Year of study Third (37)
Semester Fifth (5%)

ECTS credits 4

Learning outcomes

Understanding computer programs for symbolic programming. Using these
programs for solving problems in mathematics and science.

Competences

After the course the student will be able to solve problems in mathematics
and science, as well as present the produced results in a proper scientific
way, using symbolic programming.

Prerequisites

Informatics I, Informatics II

Course contents

Basic commands of Mathematica. Definition of constants and matrices and
basic linear algebra. Definition of functions. Plotting diagrams in two and
three dimensions and contour plots. Analytical and numerical calculation of
integrals. Analytical and numerical solution of nonlinear equations, linear
systems of equations, ordinary differential equations and partial differential
equations. Applications of the above in problems in Physics, Chemistry,
Materials Science and technological problems.

Recommended reading

The recommended textbooks are in Greek. There are several textbooks in
English that can be recommended if foreign students are interested in taking
the course. Freely available electronic books in English also exist and can be
distributed.

Teaching and learning
methods

Lectures in the computer center of the Department. Each student has each
own computer and programs in order to solve the problems set by the
lecturer. The corrections to the programs are done directly by the lecturer
during the lecture.

Assessment and
grading methods

75 % of the grade is based on a final project of the students in a specific
scientific problem.25 % of the grade is based on the assessment of the
students during the lectures.

Language of instruction

Greek. The course can be given in English if foreign students are interested
in taking the course.

Course title

Earth Materials
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Course code 3512

Type of course Elective

Level of course Undergraduate
Year of study Third (3™)
Semester Fifth (5™)
ECTS credits 4

Learning outcomes

At the end of this course the student should be able to

Understand the fundamentals of the application of mineralogy to technology
via the use of the non-metallic minerals and rocks for the development of
mineral based materials, new products and new uses according to their
physical and chemical properties.

Competences

At the end of the course the student will have further developed the following
skills/competences

Understand that every industrial mineral, based upon its distinct physical
properties and chemical composition has distinct industrial applications

Prerequisites

Elementary Geology

Course contents

After an introduction to the industrial minerals (definition, their place and
value and their role to the national economy), the industrial rocks and
minerals are examined according to their major uses as raw materials in
various industries e. g. in agricultural, chemical, glass, paper, construction,
ceramics, refractories, pigments, abrasives, fillers, filters and pollution control
applications.

Recommended reading

“Applied Petrology — Industrial Minerals”, A. Katerinopoulos & M. Stamatakis,
2005, Univ. Athens (A textbook in Greek language)

“Mineral Wealth of Greece”, A. Tsirambidis, 2005, Giahoudis Publications,
Thessaloniki

“Industrial Minerals and their uses”, P. A. Ciullo, 1996

“Introduction to industrial minerals”, D. A. C. Manning, 1995, Chapman & Hall,
1995

Teaching and learning
methods

Lectures: using slides for overhead projector and/or power-point
presentations.

Open eClass - Asynchronous eLearning Platform: storage and presentation of
teaching material.

Labs: Students are assigned a couple of commercially available industrial
materials (e. g. Pharmaceuticals, foods, cosmetics, detergent s, modeling
clays, cat litters, personal hygiene products, etc.) To be analyzed using a
variety of analytical techniques in order to identify uses of various industrial
minerals. Alternatively, a common raw material can be chosen from which
they are asked to produce specific products. A final essay will include their
result as well as other possible industrial uses and application of their research
materials.

Assessment and grading
methods

Written examination (70% of the final mark)
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An essay comprising the outcome of the exercise assignments on the
commercial products analyzed and a report on various additional uses of the
industrial uses recognized therein (30% of the final mark).

Percentages are valid t only when the student secures the minimum mark of 5
in the final written examination

Language of instruction

Greek. Instruction may be given in English if foreign students attend the
course.

Course title

English Language and Terminology for Materials Science

Course code 365

Type of course Elective

Level of course Undergraduate
Year of study Third (39)
Semester Sixth (6%)

ECTS credits 4

Learning outcomes

At the end of this course the student should be: a) familiarized with texts in
the field and the relevant vocabulary (verbs, nouns, adjectives, phrases,
subject specific terms) b) able to make oral powerpoint presentations and
participate in dialogues and discussions relevant to the field.

Be familiarized with the structure and linguistic features of research articles
and be able to extract the main points.

Competences

Ability to comprehend various text types in the field including textbooks,
popularized and scientific articles.

Ability to understand and produce oral discourse related to the science,
prepare and make powerpoint presentations and ask and answer questions.
Ability to identify the main points in research articles or other texts and the
attitude of the writer.

Prerequisites

Having a substantial background in English.

Course contents

Introduction to Material science
Types of materials

Properties of materials

Polymers

Metals-alloys

Steel

Semi-conductors

Nanotechnology and Materials science

Two research articles

Recommended reading

Materials Science and Engineering: An Introduction. (2010). John Wiley and
Sons.
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Professional English in Use Engineering With Answers: Technical English for
Professionals (2008). Mark Ibbotson, CUP.

Research articles (eclass)

Teaching and learning
methods

Task-based; Communicative approach

Assessment and
grading methods

Written exams at the end of semester. Optional project work and oral
presentation.

Language of instruction

English

Course title Science and Technology of Liquid Crystalline Materials
Course code 366

Type of course Elective

Level of course Undergraduate

Year of study Third (39)

Semester Sixth (6%)

ECTS credits 4

Learning outcomes

Basic knowledge of liquid crystals and of their major technological
applications

Prerequisites

Materials Science I, Materials Science Laboratory I, Physics III, Physics
Laboratory II & III.

Course contents

The various liquid crystalline phases and their molecular organization. Order
parameters and phase transitions.

Electrical, optical and mechanical properties of liquid crystals. Structural
defects. Characterization techniques for liquid crystals.

Ferroelectric, pyroelectric and piezoelectric Liquid crystals. Hysteresis and
memory effects. Information storage systems.

Opto-electric, opto-electronic, opto-mechanical, thermo-optical and electro-
mechanical applications. Liquid crystals in information technology.

Self-assembly and lyotropic phases. Macromolecular and supermolecular
liquid crystals. Nano-composite soft materials. Liquid crystalline molecular
organization in biology.

Laboratory training:

Polarized optical microscopy of liquid crystals and determination of phase
transition temperatures

Differential scanning calorimetry of liquid crystals. Determination of phase
transition temperatures and entropies.

Observing phase coexistence by contact samples under a polarizing optical
microscope.

Determination of the dielectric anisotropy of a liquid crystal.

Dielectric response of a nematic liquid crystal ii the frequency range 0.1 Hz-
1 MHz.
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Switching of ferroelectric liquid crystals.

Recommended reading

P. G. de Gennes and J. Prost, The Physics of Liquid Crystals, Clarendon
Press, Oxford, 2nd ed. (1995).

G. Vertogen, W. H de Jeu, Thermotropic Liquid Crystals-Fundamentals,
Springer-Verlag Berlin Heidelberg (1988)

Handbook of Liquid Crystals, Eds. D. Demus, J. Goodby, G. W Gray, H. W.
Spiess, V. Vill (eds), Wiley-VCH (1998).

W. H. De Jeu, Physical Properties of Liquid Crystalline Materials, Gordon and
Breach, New York (1980).

P. J. Collings, M. Hird, Introduction to Liquid Crystals, Taylor and Francis Ltd
(1997).

nd
P. J. Collings, Liquid Crystals: Nature's Delicate Phase of Matter, 2 Edition,
Princeton University Press (2002)

S. Kumar, Liquid crystals: Experimental study of physical properties and
phase transitions, Cambridge University Press, Cambridge (2001).

S. T. Lagerwall, Ferroelectric and Antiferroelectric Liquid Crystals, John Wiley
& Sons, NY (1999)

I. Musevic, R. Blinc and B. Zeks, The Physics of Ferroelectric and
Antiferroelectric Liquid Crystals, World Scientific

E. E. Burnell and C. A. de Lange, NMR of ordered fluids, Kluwer Academic
Publishers (2003).

Teaching and learning
methods

Lectures, problem solving in class, laboratory training, paper writing and
presentation.

Assessment and
grading methods

Final exam, lab grade, paper grade.

Language of instruction

Greek

Course title Study of Materials Structure with Scattering Techniques
Course code 367

Type of course Elective

Level of course Undergraduate

Year of study Third (37)

Semester Sixth (6%)

ECTS credits 4

Learning outcomes

Understanding the basic principles of diffraction from X-rays, electrons and
neutrons

Prerequisites

Materials Science I, Physics IV

Course contents

Geometry of crystals. Symmetry operations. Point Groups, Herman-Maugin
and Schonflies notation. Bravais Lattices. Space groups. International Tables
of Crystallography. Reciprocal Lattice. Diffractometer and Synchrotron X-ray
diffraction measurements. Bragg’s law. Laue’s Equations. Reciprocal lattice
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and diffraction. Brillouin zones. Scattering by an electron, atom and unit cell.
Form Factor and Structure Factor. Application to Polycrystal diffraction
(Lorentz, Absorption and Temperature factors). The effect of strain and
crystallite size on diffraction peaks. Determination of crystal structure.
Indexing patterns of cubic and non-cubic crystals. Basic principles of electron
and neutron diffraction.

Recommended reading

Notes

Teaching and learning
methods

Project (optionally) and Lab exercises

Assessment and
grading methods

Project (optionally) and final semester written examination.

Language of instruction

Greek

Course title Informatics IV (Introduction to Computational Materials Science)
Course code 368

Type of course Elective

Level of course Undergraduate

Year of study Third (39)

Semester Sixth (6%)

ECTS credits 4

Learning outcomes

A. Design and solve a problem in computational materials science starting
from identifying the problem and indicating ways to solve it. Then, by
creating a relevant computer code the final aim is to produce results
related to the problem and test their validity. At the final stage the
students must know how to sum up their work by writing a project
report.

B. Obtain a first hands-on experience for students planning to do a
dissertation in computational materials science.

Competences

A. Ability to model a physical phenomenon/process in computer.

B. Ability to deliver a project, analyze and present the basic results and
conclusions.

C. Development of algorithmic thinking, competencies and skills related with
designing and writing computer code.

Prerequisites

Informatics I, II

Course contents

Generation of random numbers. Introduction to the Monte Carlo method.
Applications of the Monte Carlo method to calculation of multidimensional
integration and function minimization. Modeling of statistical ensembles.
Stochastic processes with applications in random walk and molecular decay.
Lattice models and periodic boundary conditions. Percolation theory. Many-
body interactions with applications in disease break-out and magnetism.
Introduction to molecular dynamics with applications to simple systems of
few particles. Processing data from molecular-dynamics simulations.
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Recommended reading

M. P. Allen and D. J. Tildesley, Computer Simulation of Liquids, Oxford,
2003.

E. W. Schmid, G. Spitz, and W. Ldsch, Theoretische Physik mit dem Personal
Computer, Springer, 1987.

P. Harrison, Computational Methods in Physics, Chemistry, and Biology,
Wiley, 2001.

Teaching and learning
methods

Lectures in the IT laboratory. At the same time, the students apply the
theory and program in the computer.

Assessment and
grading methods

The students deliver a report at the end of each topic which is the basis of
their grade. There is also an oral examination at the end of the lectures.

Course title Physics Education
Course code 369

Type of course Elective

Level of course Undergraduate

Year of study Third (37)
Semester Sixth (6%)

ECTS credits 4

Learning outcomes

After successful finish of this course the student will have obtained basic
knowledge about the factors that consist a fruitful attempt to teach Physical
Sciences.

The student will be able to choose and evaluate information from the
internet in order to explain natural processes.

The student should be able to make a presentation on a subject, according
to an audience’s knowledge of Physics.

The student will have an experience in teaching physics in real secondary
education classes.

Competences

Ability for criticism. Application of knowledge. Creativity. Decision making.

Experience of interdisciplinary science. Initiative. Independent learning. Oral
and written communication. Knowledge of a second language. Teamwork.
Time management skills.

Prerequisites

Three of: Chemistry I, II, Physics I, II

Course contents

Aims and objectives of Teaching Science.

Methods of Teaching Science (modern trends).
Teaching Aids. Planning Science Lessons.

Science laboratories. Apparatus and Equipment.

Science Teacher (Qualifications of a science teacher).
Co-curricular activities in Science. Correlation in Science.

Evaluation.
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Life Long Learning and Physics Teacher Education

Recommended reading

K. PaBavn: «Eioaywyn otn AISakTikn Twv Guoikwv EnioTnuov»
M. Matthews: “Aidackovtag ®uaoikeg EmoTnueg”
KpuoT. XaAkid: «AidaokovTtac duaoikég EmoTrpes» Exd. Natakn, 2010.

A. KoAidbnouhou: «@éuata dIdakTIKNG GuaIK®wV EnioTnuwvs. Ekd.
MeTaixp10.2004

M. S. Yadav: “Teaching of Science”. Anmol Publ. Ltd.1992. New Delhi.

Teaching and learning
methods

Lectures, Study groups. Guided study. Visits to Schools. Performance of
demonstration experiments at the Science & Technology Museum of the
University of Patras.

Assessment and
grading methods

End of semester examination marks. Project work assessment. Participation
in teaching physics in Schools. Reports.

Language of instruction

Greek (there is possibility in English)

Course title Materials and the Environment
Course code 3610

Type of course Elective

Level of course Undergraduate

Year of study Third (3r9)

Semester Sixth (6%)

ECTS credits 4

Learning outcomes

Understanding of fundamental principles in interaction processes of materials
with the environment.

Knowledge of general categories of materials for environmental applications.

Understanding of physicochemical processes taking place at the interface
between materials and their environment.

General knowledge for safe handling of chemicals and materials and of
pertinent safety signs.

Knowledge on how to search and collect scientific information. Compilation
of scientific text and familiarization with oral presentation.

Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
concepts on processes during the interaction of materials with their
environment.

Ability to recognize potential health and environmental hazards related to
materials handling.

Writing and oral presentation competences of scientific material.
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Autonomous life-long learning basic skills through collection and selection of
available information. (particularly regarding environmental applications of
materials).

Prerequisites

Materials Science I

Course contents

Interactions of materials with the environment and their application in
contemporary technologies for environmental remediation. Environmental
implications of commonly used materials. Environmental contamination.
Physical chemistry of materials and processes at the solid-liquid interface.
Heterogeneous catalysis. Adsorbents/porous materials. Molecular imprinting.
Biodegradable polymers and recycling. Safety during materials and chemicals
handling.

The course includes obligatory seminars on the basics of scientific text
writing, on bibliography search on scientific databases and oral presentation.

Recommended reading

Materials and environment, author: Ioannis Deligiannakis

Slides presented during the course (distributed in electronic form)

Teaching and learning
methods

Slide presentation and textbook reading

Assessment and
grading methods

Final written exams, evaluation of the essay. Written examination
contributes to the final grade by 70%, the essay by 25% and the oral
presentation by 5%.

Language of instruction

Greek

Course title Structural Materials

Course code 3611

Type of course Elective

Level of course Undergraduate

Year of study Third (39)

Semester Sixth (6%)

ECTS credits 4

Instructors Thanasis Triantafillou, Professor

Catherine Papanicolaou, Assistant Professor

Learning outcomes

At the end of this course the student will:
Know basic principles of the microstructure of materials.
Know the main physical, thermal and mechanical properties of materials.

Know physical, technological and mechanical characteristics of the main
structural materials: natural stones, binders and mortars, concrete, steel and
other metals, timber, ceramics, masonry, polymers.

Competences

At the end of this course the student will have developed the following
abilities:
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Ability to know basic principles for the microstructure of materials.

Ability to define and know the main physical, thermal, mechanical and other
properties of structural materials.

Ability to know about natural stones: physical, technological and mechanical
properties, products.

Ability to know about binders and mortars: physical, technological and
mechanical properties, applications.

Ability to know about concrete: microstructure, strength, deformations (short
and long-term), durability, mix design, behaviour at fresh state.

Ability to know about metals: morphological, technological and mechanical
characteristics, products, corrosion.

Ability to know about timber: technology, microstructure, basic properties,
durability.

Ability to know about bricks: geometrical, physical, mechanical and other
characteristics.

Ability to know about masonry: basic aspects of the mechanical behaviour
and durability.

Ability to know basic technological, physical and mechanical properties of
polymers (plain and reinforced) and cellular materials (foams).

Prerequisites

Materials Science I-III, Special Topics in Mechanics, Applied Mathematics IV

Course contents

The microstructure of materials. Physical, thermal and mechanical properties
of materials. Natural stones and their products. Hydraulic and air-hardened
binders and mortars. Concrete: microstructure, constituents, strength,
deformations, durability, mix design, fresh concrete. Steel and other metals:
technological and mechanical properties, corrosion. Timber: technology,
microstructure, mechanical properties, durability. Ceramics: physical and
mechanical characteristics of clay bricks and other products. Masonry:
mechanical behaviour, durability. Polymers: basic properties, environmental
effects, fiber reinforcement, cellular materials. Laboratory testing: (a) mix
design and workability of concrete, (b) gradation of aggregates, (c) non-
destructive testing techniques (impact hammer, ultrasound testing,
carbonation depth, permeability).

Recommended reading

"Structural Materials”, Ath. Triantafillou, published by the author, 2013.

Teaching and learning
methods

Lectures, laboratory projects, tutorials.

Assessment and
grading methods

Written exam and grading of lab reports.

Language of instruction

Greek.

Course title Natural Philosophy and Natural Science in Ancient Greek Thought
Course code 3612

Type of course Elective

Level of course Undergraduate

Year of study Third (319)
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Semester

Sixth (6

ECTS credits

4

Learning outcomes

¢ Knowledge of the most significant theoretical trends in ancient Greek
natural philosophy (materialism, atomism, monism, pluralism).

e Understanding of the basic principles of ancient Greek science (in
particular physics, astronomy, zoology, medicine) and of their
application to the corresponding domains.

Prerequisites

Course contents

P We will sudy the main currents of ancient Greek natural science from the
Presocratics to the Hellenistic era, focusing on the domains of physics,
astronomy, zoology and medicine.

Recommended reading

Primary Sources

Aristotle, Physics, revised Greek text with introduction and commentary by
William David Ross, Oxford: Clarendon Press, 1936.

Kirk, G. S., J. E. Raven & M. Schofield, (eds.), 1983, T7he Presocratic
Philosophers, Cambridge: Cambridge University Press.

Secondary sources

GER Lloyd, (1970) Early Greek Science: Thales to Aristotle. New York: W.W.
Norton & Co.

1973) Greek Science after Aristotle. New York: W.W. Norton & Co.

Teaching and learning
methods

Lectures with the use of power-point presentations, handouts, and additional
material available at the course’s webpage (eclass).

Assessment and
grading methods

Final written or oral examination

Language of instruction

Greek

Course title

Computational Materials Science (Special Topics)

Course code 474
Type of course Elective
Level of course Undergraduate

Year of study

Fourth (4t)

Semester

Seventh(7t)

ECTS credits

5

Prerequisites

Informatics I, I, IV and Applied Mathematics IV

Course contents

Fundamental Principles; Ab initio Methods; Density Functional Theory;
Molecular Mechanics; Numerical methods for solving partial differential
equations and boundary value problems. Numerical methods for integral
equations. Applications in materials science related problems.
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Recommended reading

Computational Materials Science, Dierk Raabe; Wiley 1998

Computational Chemistry: A Practical Guide For Applying Techniques To
Real-World Problems. David C. Young; Copyright 2001 John Wiley & Sons

Teaching and learning
methods

Teaching in the computer lab, Hands on exercises.

Assessment and
grading methods

Homework and final examination

Language of instruction

Greek

Course title

Topics in Industrial and Technological Applications of Materials I

Course code 475
Type of course Elective
Level of course Undergraduate

Year of study

Fourth (4t)

Semester

Seventh(7t)

ECTS credits

5

Learning outcomes

To develop skills/knowledge/understanding of the concepts underlying the
industrial and commercial application of a wide range of materials

Prerequisites

Materials Science I, II, III

Course contents

The course includes a series of lectures concerning industrial and
technological applications of materials. The lectures are given mainly by
industry/organizations executives with high academic knowledge and
expertise in a wide range of materials science applications. The performance
of students is evaluated on the basis of their participation in organizing the
lectures, cooperation with the invited speakers, essay/presentation and final
written exams on the topics presented during the semester.

Recommended reading

Essays presented during the semester

Teaching and learning
methods

Invited lectures from industry executives, essays/presentations, industry
visits

Assessment and
grading methods

Essay (25%) — presentation (25%) — final written exam (50%)

Language of instruction

Greek

Course title Optical and Optoelectronics Materials
Course code 476
Type of course Elective
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Level of course

Undergraduate

Year of study

Fourth (4t)

Semester

Seventh(7t)

ECTS credits

5

Learning outcomes

The aims of this course are:

To give a synopsis to the optical properties of materials in several categories
of materials

To introduce the student to nonlinear optical processes and nonlinear optical
materials

To introduce the student to basic optoelectronic devices, such as waveguides
and optical fibers

To introduce the student to complex photonic structures, such as for
example, directional waveguide couplers, periodic waveguides and photonic
band gap materials

Competences

In this course the student will obtain the necessary knowledge in a very
important area of materials science with direct relation to modern
technology

Prerequisites

Physics II, III, IV, Materials Science II

Course contents

Synopsis of optical properties of conductors, insulators and semiconductors.
Optical properties of molecular materials.

Nonlinear optical materials and processes. Nonlinear optical susceptibility.
Anharmonic oscillator model. Classical and quantum calculation of the
second and third order nonlinear optical susceptibility. Materials for second
and third order nonlinear optical processes. An electromagnetic coupled
wave description of second harmonic generation and of sum or difference
frequency generation. Phase matching. Optical Kerr effect and its
applications.

TE and TM planar waveguides and electromagnetic modes. Materials for
optical waveguides. Waveguide directional couplers and coupled mode
theory. Periodic waveguides-Bragg waveguides. Distributed feedback laser.
Nonlinear waveguide directional couplers. Photonic band gap materials.
Waveguides based on photonic band gap materials and coupled resonator
optical waveguides.

Recommended reading

M. Fox, Optical Properties of Solids, Oxford University Press, 2001

J. Wilson and J. Hawkes, Optoelectronics: an Introduction, Prentice Hall,
1998

A. Yariv and P. Yeh, Photonics : Optical Electronics in Modern
Communications, Oxford University Press, 2007

B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics, Wiley, 2007

Teaching and learning
methods

Lectures using mainly blackboard but also overhead projector. Detailed
solution of several problems in the blackboard

Assessment and
grading methods

Written essays and final written exam. The percentages of the essays and
the final exam are determined each year. Usually it is 60 % for the essays
and 40 % for the written exam.

149




Student Guide

Language of instruction

Greek. The course may be offered in English as reading course to foreign
students

Course title Magnetic Materials
Course code 477

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4t)

Semester

Seventh(7t)

ECTS credits

5

Learning outcomes

At the end of this course, the student should be familiar with

The basic theory describing the magnetic phenomena both in the micro- and
macroscopic level

The characteristics of the main magnetic materials

The most important applications of the magnetic materials

Prerequisites

Materials Science I, II & V

Course contents

Overview of the basic magnetostatic theory - Magnetic moment and dipole -
Magnetisation and magnetic materials - Hysterisis loops - Atomic origin of
magnetism and quantum theory of spin - Diamagnetic materials and their
applications - Paramagnetic materials - Curie-Weiss law - Pauli-type
paramagnets - Electron interactions in ferromagnetic materials - Weiss-
Langevin theory and theory of itinerant electrons - Ferromagnetic domains
and dynamics of Bloch-walls - Appearance of hysteresis in ferromagnetic
materials - Soft and hard magnets - Antiferromagnetc materials -
Ferrimagnetic materials (ferrites, garnets) and their applications - Intrinsic
and induced magnetic anisotropy - Its application in magnetic storage media
and properties of small magnetic particles - Giant magnetoresistance and
hard-discs reading-heads - Collosal magnetoresistance and perpsectives -
Kerr effect and magneto-optical recording - Nanostructured magnetic
materials with applications in magnetoelectronics (transistors, random-
access magnetic memories, sensors) - Perspectives of nanophased magnetic
materials (magnetoelectric materials, multiferroics) and their relation to
cutting-edge technology.

Recommended reading

"Magnetism and magnetic materials”, J. M. D. Coey, Cambridge University
Press, 2010

"Magnetic materials, fundamentals and applications", N. Spaldin, Cambridge
University Press, 2003

"Magnetism, from fundamentals to nanoscale dynamics", J Stohr and H. C.
Siegmann, Springer, 2006

"Quantum theory of magnetism, magnetic properties of materials", R. M.
White, Springer, 2006

Teaching and learning
methods

Notes given by the lecturer
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Assessment and
grading methods

Final semester written or oral examination.

Language of instruction

Greek. Instructions may be given in English if foreign students attend the
course.

Course title Amorphous Alloys and Nanostructured Materials
Course code 478

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4t)

Semester

Seventh(7t)

ECTS credits

5

Learning outcomes

To Learn the basic Properties of nanostructured materials and amorphous
alloys.

Prerequisites

Materials Science I-III, Physics I-III

Course contents

Timeline evolution of amorphous metals and their properties.

Nanostructured materials: structure, properties, fabrication methods,
characterization, applications.

Metallic nanoparticles: optical properties, plasmons.

Recommended reading

Foundations of Nanomechanics A. N. Cleland"

Nanomaterials Synthesis properties and applications A. S. Edelstein and R. C.
Cammarata

Handbook of Nanophase Materials A. N. Goldstein

Assessment and
grading methods

Assignments, Exams

Language of instruction

Greek

Course title Composite Materials
Course code 4710

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4th)

Semester

Seventh(7t)

ECTS credits

5
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Learning outcomes

Knowledge of physico-chemical behavior of composite materials. Knowledge
of production and processing methods of composite materials.
Understanding of thermo-mechanical behaviour.

Competences

Exercises related to the physical and mechanical behaviour of composites.

Prerequisites

Materials Science III.

Course contents

Introduction: Classification of composite materials. Heterogeneity and
anisotropy. Matrix material (polymers, metals, ceramics). Reinforcing
materials. Nanocomposites.

Processing methods: Autoclave processing. Resin Transfer Moulding.
Filament Winding. Pultrusion techniques.

Interfaces: Adhesion and interactions at the interface. Tailoring the
interface. Stress transfer models.

Mechanical properties: Stiffness and strength of composites. Mechanical
anisotropy. Unidirectional and multidirectional composites. Mechanisms of
failure.

Thermal behaviour: Thermal expansion and conductivity. Heat capacity.
Residual thermal stresses. Hydrothermal properties.

Electrical behaviour: The law of mixtures. Dielectric behaviour and failure.
Electrical conductivity.

Applications: Aerospace. Transport. Electrical and electronic. Sports industry.
Medicine.

Recommended reading

W. D. Callister “Materials Science & Engineering-An Introduction” -
Translation (chapters 15, 16, 17, 18)

G. Papanicolaou, D. Mouzakis “Composites Materials», editions Kleidarithmos

Teaching and learning
methods

Lectures using slides for overhead projector or powerpoint presentations.
Laboratory exercises and demonstrations are also undertaken in the
following subjects:

Processing of laminate composites using an autoclave.
Measurements of stiffness and strength as a function of fibre direction.
Measurement of dielectric behaviour.

Study of thermoelastic behaviour.

Assessment and
grading methods

Obligatory participation of the laboratories (20% of the main mark is added
to the final exams marks).

Optionally, one essay solved by groups of two students (the 20% of the
main mark is added to the final exams mark, taken, however, into account
only when the student secures the minimum mark of 3 in the final written
examination).

Written examination (final mark, the 80% of the main mark, unless the
student participated in the preparation of the afore mentioned essay during
the semester, in which case the final mark is calculated as described above).

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title

Photonics 1
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Course code 4711
Type of course Elective
Level of course Undegraduate

Year of study

Fourth (4t)

Semester

Seventh(7t)

ECTS credits

5

Learning outcomes

Theoretical background and methods in optics and photonics

Competences

Optical Design methods

Prerequisites

Materials Science I, II, Physics IV

Course contents

Paraxial optics, Algebra ABCD, Generalized optical system, Design,
Aberrations, Polarisation optics, Algebras Jones and Mueller, active
polarization elements, Wave propagation, Optical coherence and
interference, Fourier Optics, Abbe theory, Optical transfer functions (OTF,
MTF) Optical resonators, optical feedback and waveguiding optics,
Applications

Recommended reading

Optics Hecht, Optoelectronics Wilson, Quantum Electronics Yariv

Teaching and learning
methods

Lectures/Assignments

Assessment and
grading methods

Written exams and Coursework.

Language of instruction

Greek

Course title Surface Science - Thin Films
Course code 482

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4t)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

At the end of this course the student should be able to:

1. To have knowledge on the modern field of thin film science and
technology.

2. To master Vacuum Technology.

3. To know the Physical Chemistry of clean Surfaces.
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Competences

At the end of this course the student will have further developed the
following skills/competences:

1. To design, grow and characterize thin films.

2. To be able to design films for coating industry.

3. To possess the ability of adopting and applying methodology for the
solution of advanced problems and to productively interact with his
colleagues.

Prerequisites

Materials Science I, II, Physical Chemistry I, Laboratory of Physical
Chemistry

Course contents

Introduction. Thermodynamics and reactivity of surfaces. Interaction of
molecules with surfaces. Physical and chemical adsorption. Methods of film
preparation without the need of vacuum. High and Ultrahigh vacuum.
Vacuum chambers. Physical and chemical vapor deposition
techniques.growth habits. Ultrathin Films. Characterization of thin films and
surfaces. Nanostructured films and preparation methods of them. Electronic
property modification in ultrathin and nanostructured films. Technological
applications of thin films.

Laboratory.: Vacuum pumps and vacuum chamber, Thin Film growth by
sputtering, X-ray diffraction characterization of thin films, Atomic Force
Microscopy on Thin Films

Recommended reading

Notes of the lecturer plus international literature.

Teaching and learning
methods

Blackboard and transparencies. Optional Laboratory training.

Assessment and
grading methods

Written exams twice a year (June/September).30% of the grading comes
from optional laboratory training for the ones who selected it.

Language of instruction

Greek

Course title Smart Materials
Course code 483

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4t)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

At the end of this course the student should be able to:

Demonstrate knowledge and understanding of fundamentals concepts
related to the dielectric behavior of materials and the origin of smart
materials as well as their methods of development and study.

Identify, study, and analyze processes occurring in smart materials, relating
the effects with applications.

Competences

At the end of the course the student will have further developed the
following skills/competences:
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Be familiar with the origin and the applications of smart materials.
Be familiar with modern experimental techniques of studying materials.

Skills needed for their future studies and professional development.

Prerequisites

Materials Science I, Physics III, Laboratory III of Physics.

Course contents

A’ part: Dielectric materials: Introduction, Dielectrics in static field,
Dielectrics in time dependent field, Piezoelectrics, Ferroelectrics,
Pyroelectrics.

B’ part: Smart Materials: Introduction, Sensing and actuating technologies,
Electro rheological fluids, Composite systems with shape memory materials,
Composite systems with piezoelectric elements, Optic sensors.

Laboratory
Dielectric response of insulating materials — relaxation effects.

Evaluation of the conductive phase content in polymer matrix/metallic
inclusions composites.

Study of the phase transformations in shape memory alloys by means of
Differential Scanning Calorimetry (DSC).

Dynamic mechanical response of shape memory alloys.

Recommended reading

“Smart Materials” G. C. Psarras, Patras University Press, Patras, 2005.

Teaching and learning
methods

Lectures using slides for overhead projector or power point presentation as
well as classic class board. Laboratory experiments.

Assessment and
grading methods

The final assessment is the average of the written examination (with weight
factor 0,8) and the lab reports (with weight factor 0,2). Students can
optionally work and present projects with subject relative to the content of
the course. The assessment of the project acts as a bonus to the final grade.

Language of instruction

Greek

Course title Semiconductor Materials and Devices
Course code 484

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4th)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

At the end of this course the student should be able to:
Study of organic and inorganic semiconductor compounds
Study of nanostructured semiconductor materials

Basic optical properties of nanostructured semiconductor materials
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Competences

At the end of the course the student will have further developed the
following skills/competences:

Ability to demonstrate knowledge and understanding of fundamental
concepts which are connected with the design and optical properties of
nanostructured semiconductor materials.

Study skills needed for continuing professional development.

Prerequisites

Materials Science V, Introduction to Quantum Mechanics.

Course contents

Introduction. Methods of preparation. Crystallic structure of semiconductors
with technological interest. Elementary semiconductors, semiconductor
compounds III-V, II-VI, semiconductor oxides semiconductor alloys,
amorphous semiconductors, organic semiconductors. Energy diagrams and
density of energy states in two, one and zero dimensions. Excitons and
Biexcitons. Semiconductor nanoparticles: physical and chemical preparation
methods, phase transitions, linear and non-linear optical properties. Coulomb
blockade and single electron tunneling in quantum dots. Composites of
quantum dots and conjugate polymer. Applications: Semiconductor laser,
photovoltaic solar cells, quantum dots for optical data storage.
Semiconductor nanowires, physical and chemical preparation methods,
applications. Nanoelectronics.

Recommended reading

Pawel Hawrylak, Quantum Dots.

Electronic and Optoelectronic Properties of Semiconductor Structures (ISBN-
10 052182379X) - Jasprit Singh

Quantum Wells, Wires and Dots Theoretical and Computational Physics, P.
Harrison, Wiley, Second Edition.

Teaching and learning
methods

Lectures using slides

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instruction may be given in English in case foreign students attended
the course.

Course title Topics in Industrial and Technological Applications of Materials II
Course code 485

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4t)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

To develop skills/knowledge/understanding of the concepts underlying the
industrial and commercial application of a wide range of materials

Prerequisites

Materials Science I-III
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Course contents

The course includes a series of lectures concerning industrial and
technological applications of materials. The lectures are given mainly by
industry/organizations executives with high academic knowledge and
expertise in a wide range of materials science applications. The performance
of students is evaluated on the basis of their participation in organizing the
lectures, cooperation with the invited speakers, essay/presentation and final
written exams on the topics presented during the semester.

Recommended reading

Essays presented during the semester

Teaching and learning
methods

Invited lectures from industry executives, essays/presentations, industry
visits

Assessment and
grading methods

Essay (25%) — presentation (25%) — final written exam (50%)

Language of instruction

Greek

Course title Ceramics and Glasses
Course code 486

Type of course Elective

Level of course Undergraduate

Year of study 4th

Semester 8th

ECTS credits 5

Learning outcomes

At the end of the course the students should have comprehended the basic
principles of non-crystalline solids, the glass transition phenomenon, as well
as the properties and main applications of ceramics.

Competences

The students that have successfully implemented the course on Glasses and
Ceramics are expected to have developed skills and knowledge on the
methods of preparation of glasses and ceramics and be able to understand
the basic phenomena of non-crystalline materials that are exploitable in a
number of high-technology applications.

Prerequisites

Materials Science I-III

Course contents

Ceramics: Properties and purification of raw materials.

Methods of phase analysis. Methods of production. Refractory. Magnetic
ceramics. Dielectric ceramics. Porcelain items.

Glass: Structure of glass. Methods of structure analysis. Physical properties
of glasses.

Chemical properties of glasses. Technological applications. Methods of glass
production.

Recommended reading

S. R. Elliott, Physics of Amorphous Materiak (Longman Scientific, 2" edition,
2990)

Feltz, Amorphous Inorganic Materials and Glasses (VCH, Weinheim, 1993)
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R. Zallen, Physics of Amorphous Solids, (Wiley, New York, 1983).

J. E. Shelby, Introduction to glass science and technology, (The Royal
Society of Chemistry, 2" edition, 2005)

Z. U. Borisova, Glassy Semiconductors (Plenum, New York, 1981)

S. Nemilov, Thermodynamics and Kinetic Aspects of the Vitreous State (CRC,
Boca Raton, FL, 1995). Gutzow and J. Schmeltzer, The Vitreous State:
Thermodynamics, Structure, Rheology, and Crystallization (Springer, New
York, 1995).

P. G. Debenedetti, Metastable Liquids: Concepts and Principles (Princeton
University Press, Princeton, NJ, 1996).

E. Donth, The Glass Transition: Relaxation Dynamics in Liquids and
Disordered Materials (Springer, New York, 2001).

A. V. Kolobov, Editor, Photo-induced Metastability in Amorphous
Semiconductors, Wiley-VCH, (2003).

Teaching and learning
methods

Lectures using slides and demonstration experiments in the laboratory
combined with homework projects and in-class oral presentations.

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek

Course title Advanced Biomaterials
Course code 487

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4th)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

Knowledge and understanding the recent advances in biomaterials science

Competences

At the end of the course the student will have further developed the ability
relating with the synthesis of biomaterials and the knowledge to evaluate
and to know the applications of advanced biomaterials

Prerequisites

Materials Science 1V, Cell Biology I, II

Course contents

Applications of materials in pharmaceutics, Routes of drug administration.
Controlled drug applications by Ylivery. Materials as carriers of bioactive
compounds: Nanoparticles and liposomes, Biodegradable polymers based on
polylactic polyglycolic acid copolymers. Emulsions. Transdermal drug
delivery. Magnetic nanoparticles. Calcium alginate hydrogels. Calcium
phosphate bone cements. Dental cements. Designing and development of
materials with antibacterial properties. Biosensors. Use of biopolymers in
skin reconstruction. Induced tissue reconstruction. Artificial liver, artificial
pancreas, artificial nerves, artificial organs or artificial body parts.
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Laboratory exercises (demonstration): Preparation of liposomes, synthesis of
magnetic nanoparticles, preparation of calcium alginate hydrogels,
preparation of dental cements, synthesis of calcium phosphate cements.

Recommended reading

Buddy D. Ratner, Allan S. Hoffman , Frederick J. Schoen, Jack E. Lemons
“Biomaterials Science: An Introduction to Materials in Medicine” Academic
Press.

Teaching and learning
methods

Lectures using slides and demonstration experiments in the laboratory

Assessment and
grading methods

Final semester written examination.

Language of instruction

Greek. Instructions may be given in English in case foreign students
attended the course.

Course title Photonics II
Course code 489

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4t)

Semester

Eighth (8t)

ECTS credits

5

Learning outcomes

Introduction to photonics technologies, materials and devices

Competences

Familiarization with Lasers technology, radiation sources and functional
photonic systems

Prerequisites

Materials Science I, II, Physics IV, Physics IV Laboratory, Elective: Photonics
I

Course contents

Radiometry and photometry, radiation sources, black body, LED, spectral
and high intensity sources, Laser theory and technology, radiation detectors,
optical fibers and integrated optics, photonic devices and systems,
Applications in industry, energy, environment and life sciences

Recommended reading

Optics Hecht, Optoelectronics Wilson, Quantum Electronics Yariv, Photonics
Saleh, Lasers Siegman

Teaching and learning
methods

Lectures/Laboratory Training/Assignments

Assessment and
grading methods

Written exams and Coursework.

Language of instruction

Greek
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Course title Introduction to Materials and Processes of Quantum Electronics
Course code 4810

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4t™)

Semester

Eighth (8t)

ECTS credits

5

Learning outcomes

The aims of this course are to introduce the student to:

basic materials and systems of quantum electronics
the theory of light-matter interaction

coherent methods for electron transfer

quantum effects in optics

quantum computers

Competences

In this course the student will obtain the necessary knowledge in a rapidly
developing area of research, with multidisciplinary character, that it is
expected to play an important role in future technology, especially in the
area of nanotechnology

Prerequisites

Materials Science V, Introduction to Quantum Mechanics, Elements of
Molecular Quantum Chemistry

Course contents

Basic materials and systems for quantum electronic processes: atomic-
molecular systems, semiconductors, semiconductor quantum wells and
quantum dots, ion-doped crystals.

Methods for modeling interaction of light with materials: probability
amplitude and density matrix approach. Description and modeling of decay
and dephasing processes in systems used in quantum electronics. Optical
Bloch equations for semiconductors.

Methods for population transfer between quantum states: Rabi oscillations
and adiabatic population transfer.

Quantum description of absorption and dispersion in materials. Linear and
nonlinear optical response of excitons. Control of absorption and dispersion
in quantum systems: self-induced transparency electromagnetically induced
transparency and slow light. Lasing without inversion. Propagation in phase
coherent media. Light storage and retrieval in quantum systems. Enhanced
nonlinear optics with electromagnetically induced transparency. Enhanced
parametric generation in phase coherent media.

Linear and nonlinear electron waveguides.

Basic elements of quantum computation: quantum bit and systems for its
realization. Entangled states. Quantum gates. Basic quantum circuits.

Recommended reading

A. Yariv, Quantum Electronics, (John Wiley & Sons, 3™ Edition, 1998).

E. Rosencher and B. Vinter, Optoelectronics, (Cambridge University Press,
2003).

Z. Ficek and S. Swain, Quantum Interference and Coherence: Theory and
Experiments, (Springer-Verlag, 2004).

M. A. Nielsen and I. L. Chuang, Quantum Computation and Quantum
Information, (Cambridge University Press, 2000).

160




Student Guide

Recent review articles in relevant topics

Teaching and learning
methods

Lectures using mainly blackboard but also overhead projector. Detailed
solution of several problems in the blackboard

Assessment and
grading methods

Written essays and final written exam. The percentages of the essays and
the final exam are determined each year. Usually it is 60 % for the essays
and 40 % for the written exam.

Language of instruction

Greek. The course may be offered in English as reading course to foreign
students

Course title Materials for Renewable Energy
Course code 4811

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4t)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

To Learn the basic properties of materials used in renewable energy
applications

Prerequisites

Materials Science I, II

Course contents

Photovoltaic materials: Silicon based solar cells, thin films, nanostructured
materials (CdTe, CIGS), organic solar cells, dye sensitized solar cells.

Wind power and related materials.
Fuel Cells

Materials for hydrogen storage: metal hydrides, carbon based materials,
metal-organic-frameworks.

Biomass and Biofuel

Recommended reading

1. I. E. Fragiadakis «Photovoltaic systems»
2. Wind power and generators, J. F. Walker, N. Jenkins

Teaching and learning
methods

Lectures using slides

Assessment and
grading methods

Assignments, Exams

Language of instruction

Greek

Course title

Molecular Nanomaterials

Course code

4812
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Type of course Elective
Level of course Undergraduate
Year of study Fourth(4th)

Semester

Eighth (8t)

ECTS credits

5

Learning outcomes

At the end of this course the student will be able to understand the context
of the field of synthesis, characterization and properties of molecular
nanomaterials.

Competences

At the end of this course the student will have acquired:

1. Knowledge of experimental characterization techniques of molecular
nanomaterials.

2. Knowledge of the methods of synthesis of molecular nanomaterials.

3. Knowledge of the properties of molecular nanomaterials.

Prerequisites

Chemistry III, Physics IV, Materials Science V

Course contents

Theory in characterization techniques of molecular nanomaterials such as
XRD, SEM, spectroscopic STM, optical absorption and luminescence in the
visible and ultraviolet range, Raman, Resonance Raman, techniques Surface
IR, XPS, NSOM, electroluminescence, photoconductivity and reflectivity
techniques thin films. techniques for determining electrical properties.
Techniques/methodologies of synthesis of nanodimensioned metallic and
semiconducting nanomaterials including chemical and physical processes,
which can have device applications in optoelectronics.

Laboratory exercises. Synthesis, characterization and determination of
properties of the following materials/devices.

1) Molecular low dimensioned quantum wells

2) Metal nanoparticles and silver nanoprisms.

3) Solar modules based on hybrid-molecular structures of nanoporous
materials.

4) Quantum dots based on CdS.

5) Light-emitting diodes based on either molecular materials or on low
dimensioned quantum wells.

6) Hybrids porous inorganic matrices and quantum dots.

Recommended reading

Please refer to the class website

Assessment and
grading methods

Final semester written examination and written laboratory reports.

Language of instruction

Greek

Course title Microtechnology and nanotechnology
Course code 4813

Type of course Elective

Level of course Undergraduate
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Year of study

Fourth(4th)

Semester

Eighth (8th)

ECTS credits

5

Learning outcomes

At the end of the course the student is expected to have acquired a broad
knowledge of the modern technology of advanced materials their processing
at the micron and nano level for fabricating devices and systems for the
information and communication technologies, including sensing and
biomedical applications.

Competences

Methdologies for advanced materials and device fabrication for micro and
nanoelectronics, micro and nanophotonics and their applications

Prerequisites

Materials Science I, II, Physics 1V,

Course contents

Growth and processing of semiconductor and related materials. Processing
methods and fabrication technologies. Micro- and nano-lithographic
processing. Soft lithography and nanoimprint lithography. Applications in
micorelectronics and photonics.

Recommended reading

Please refer to the class website

Assessment and
grading methods

Final semester written examination and written laboratory reports.

Language of instruction

Greek

Course title

Undergraduate Diploma Thesis I and II

Course code

(I): 473 and (II): 481

Type of course Elective
Level of course Undergraduate
Year of study Fourth(4th)

Semester

Seventh(7t™) and Eighth (8t)

ECTS credits

(I): 5 credits and (II): 10 credits

Learning outcomes

Theoretical and or experimental work on the research areas of the
Department.

Competences

Advanced Training

Prerequisites

Depends on Thesis topic

Course contents

Industrial Training

Recommended reading

Please refer to the class website

Assessment and
grading methods

Please refer to the class website
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Language of instruction

Greek

Course title Industrial Training
Course code 491

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4th)

Semester

Seventh(7th) or Eighth (8t

ECTS credits

5

Learning outcomes

Industrial Training

Competences

Industrial Training

Prerequisites

None

Course contents

Industrial Training

Recommended reading

Please refer to the class website

Assessment and
grading methods

Please refer to the class website

Language of instruction

Greek

Course title Training through the Erasmus Mobility Program
Course code 492

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4t)

Semester Seventh(7t") or Eighth (8t)
ECTS credits 5

Learning outcomes Training

Competences Training

Prerequisites

The student must have at least total ECTS 150 points.

Course contents

Training

Recommended reading

Please refer to the class website
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Assessment and
grading methods

Please refer to the class website

Language of instruction

Greek
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POSTGRADUATE STUDIES

The Department of Materials Science offers a two year Master of Science Degree (MSc) in “Materials
Science”. In addition, the Doctoral Degree (PhD) programme extends the studies offering research
training and advanced education in forefront research topics of Materials Science, linked to all fields of its

current research activity.

The Department also participates in the interdepartmental MSc courses in “Science and Technology of
Polymers” in collaboration with the departments of Physics, Chemistry, Chemical Engineering of the
University of Patras and the MSc in “Enviromental Sciences” in collaboration with the departments of

Biology, Geology, Physics and Chemistry of the University of Patras.

Postgraduate courses for the MSc Diploma in “Materials Science” are listed in the following table detailed

the curriculum.

The Department accepts foreign students who study and work in English language according to recent

legislation and relevant departmental regulations.

Further details are found in the web site of the Department http://www.matersci.upatras.gr
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POSTGRADUATE CURRICULUM

Course title Type of ECT.S
course credits
Physical Chemistry and Statistical
Thermodynamics of Materials Compulsory 10
I Semester Experimental Techniques in Materials
Compulsory 10
Study I
Materials Modeling I Compulsory 10
1st year Design, Synthesis and Processing of
Advanced Materials Compulsory 10
Biomolecular Materials I
II Semester Molecular Materials I 2 lessons x10
Elective ECTS = 20
Micro and Nano phase materials I ECTS
Special Subjects in Materials Science I
Master Thesis I Compulsory 10
Experimental Techniques in Materials
Study II
Materials Modeling II
Biomolecular Materials II — Biomaterials
ITT Semester 2 lessons x10
2nd year Molecular Materials II Elective ECTS = 20
ECTS
Micro and Nano phase materials II
Special Subjects in Materials Science II
Practical Training
IV Semester Master Thesis II Compulsory 30
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