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MpoAoyog
Ayanntn ®oitiTpia, AyannTe doitnTn,

Suyxapntpia!

KaAwoopioeg oto Tunua Emotiung Twv YAikwv, Tunua ApioTeiag Tou MavemoTnuiou Matpwv, «peTA&y Twv
Kopu@aiwv Tunuatwv Tou MavenioTnuiou», oUU@wva Pe Ta cupnepacpata Tng EEwTepikng AgioAdynong, nou
OlevepynBnke Tov ZenTepPBpio 2013 and Tnv Apxn AilaogpdaAiong kai Miotonoinong MoloTnTag oTnv AvwTarn
Exnaideuon (AAIM) (www.hgaa.gr).

MapoAo nou o Avlpwnog, yia YVWoIoAoyIKoUG AOYOUC, KATETAEE TNG IDIOTNTEG TNG UANG OE «(PUOIKES», «XNMIKEG>
Kal «BIONOYIKEG», N €EETAOI TOUG and TIC NACIYVWOTEG EMOTAKES TNG DUOIKNAG, TNS XNKeiag kal TG Biohoyiag eival
MAMov TexvnTri. H @uUon dev pnopei va diaxwpioel, napd HOvo va Bewprioel Ta «YAIKA» G «OAov».
MeTaTpénovTag Tnv evépyeid and Mia pop@ry O Mid AMN €MITUYXAvel TNV OANOKANPWHEVN AsIToupyia Twv
ouoTNUATWVY, akdun kai Twv PloAoyikwv. 'ETOI, N XNUIKA EVEPYEID WETATPENETAI OTNV WNXAVIKN Kivnon Tou
KIVNTRAPa 1 o€ wG. O1 XNUIKEG avTIOPATEIG EvEPYONOIOUV TIG BIONOYIKEG AEITOUPYIEG Kal KIVOUV TOUG avBpwnivoug
HUG, TO QWC HECW TNG PWTOCUVBEDNG divel {wr) N METATPENETAI O NAEKTPIKN EVEPYEIA Kal KIvel To gUpnav! 2’ oAa
auTa n «nAnpogopia» gival diaxuTn. Ta «oAuaTa» PETa@EPOVTal HECW TNG UANG ) TOU QWTOC Kal EvEpyonoloUv
KaTaMnAa TG «dlEpyaciec».

AUTIR TNV OUVBETN, «DIENIOTNHOVIKA» AEIToupyia TNG GUONG, NOU apopd aTa NAEKTPOVIA, OTA ATOMd, OTA HOpIa
Kal OT0 WG, £WC OTIG TEPAOTIEG AVOPWMIVEG KATAOKEUEC KTIpiwV, MAOIWV Kal agponAavwv, anoTeAEl To
avTIkeipevo TnG oUyxpovng «EMOTAHNG TWV YAIK@V>,

Ta «YMka» anoteholoav kal anoTehoUv Tov evidio Kal kupiapxo napdyovra Tng avanTugng Tou avlpwnivou
NoAITIoROU. XapakTiploav JaKpOXPOVEG apXaloAOYIKEG NEPIODOUC, ano TIC ENOXEG TOU «AiBou», Tou «xahkoU» Kal
TOU «OI0NPOU», WG Tn <«BIOPNXavikn €navacTacn» kal Tnv €noxr Tng «didaxutng nAnpogopiac» nou {oUue
ofdepa. Av kal n TEXVN Kal n TEXVIKA Twv UMKV al\alel dpauatikd kal eEghicosTal and Tnv apxaidtnTa, o
OTOXOG TNG avanTugng «epyaleiwv», nou BeATIQWVE TNV NOIOTNTAG TNG {wnG Tou avBpwrou, Napapével diaxpovika
avaA\oiwToc,.

H «Emomiun Tov YAKov» oploBeTrBnke dieBvmg kal avanTtluooesTal paydaia andé Tnv OekasTia Tou 70, g
QVTIKEIMEVO £VTAONG YVWONG, NPoIov £peuvac Kal avanTuéng oTtn OIEMIPAVEId TWV KAAOOIK®V EMIOTNH®V TNG
duoiknc, TNG Xnueiag kair Tng BioAoyiag, kavovTag xprion oAwv Twv MabnuaTtikwv epyaieionv. O noAudidoTaTog
OIEMNIOTNHOVIKOG KAGDOG TNG EMoTrNG Twv YAIKwV «ouvdualel» YVWOTIKA avTiKeigeva, avaAlel kal dnuioupyei
VEEC OOMEC UNKWV HE MPWTOYVWPES, KAIVOTOUEC IDI0TNTEG, Nou ennpedlouv OAN Tnv avBpwnivn dpacTtnpioTnTa
ano Tn Blounxavia, Tnv evépyela, TIG TEXVoAoyieg TNG NAnpo®opiac, Tou NepIBAAOVTOC, Kal TNV IATPIKN. ZTnpicel
£TOI TOV avBpwnIvo NoNITIoUO Og Kpiolpo Babpo, kaTe va anoTeAel éva GTOIXEI0 anapaiTnTo yia TNV TEXVOAOYIKN
Kal 0IKOVOWIKN avdanTuén piag ouyxpovng Kovwviac.

Katd ouveneia, otnv €&aipeTikd dUOKOAN nepiodo nou diavUoupE, oI anoudég aTov UnePaUyXPOVO EMIOTNHOVIKO
Kal TEXVOAOYIKO Topéa Tng EmotrAung Twv YAkwv kKaBs dMo napd nepimtéc 6a pnopoucav va eival. H
EMICTNHOVIKI YVOON Kal N TEXVOAOYIKN dIXUr] OToV Todéa Twv YAIK®V, apxifovrag and Tnv karavonon Twv
aMnAenidpdoswv TNG UANG O VAVOOKOMIKO €MiNedo kAl MPOXWPWVTAG OTNV £PApHOYn, E£ival PBACIKEG
npoUnoBEaelg yia Tnv oxediaon Kal KATAOKEUT NPOIOVTWY KAIVOTOUIAC KAl TOU PHEANOVTIKOU NONITIOHOU €V YEVE.

AUTEG TIG avaykeg Npde va kaAuwel TuRpa Eniotipng Twv YAKwv Tou Mavenigrnuiou Matpwv, UNnpeTVTAG
nioTda, ano 1IPpUCEWG Tou To 1999, e UWIOTN akadnuaikn NoIOTNTA Kal GUVEMEIQ TO OPANA TWV «VAVOEMICTNHMY
Kal Tng vavoTexvoAoyiag oTnv unnpeaia Tou avBpwnou».

To Tunua kaTa&lmveral onPeEPa G kopupaia akadnuaikr Jovada Tng xwpac. H opbn oTpaTnyikr avanTtuéng,
£knaideuong kal £peuvac Tou TURMATOG cuvowilel OAeC TIC oUyXPoveG dlBveic TAoelg, divovTag PeydAn éugaon


http://www.hqaa.gr/

oTn Begpedioon TNG EMIOTAPNG TV YAIK®OV ()G NpwTAPXIKNG Kal KPIoIUNG npolnoBeong yia TNV TEXVOAOYIKN
KaivoTopia kal epappoyn. H nponTuyiakr eknaideuon €oTialel apxika oTn Bepeliwon Twv BACIKWV YVWOTIKOV
QVTIKEIMEVWV, HE €pyaleia TNG NANPOQOPIKNG Kal EpyacTnPIaKnG MPAKTIKAG, WG aTabepr Baon yia £Eeidikeuon
otnv Emiomun kar Tnv Texvohoyia Twv YAkwv. STo MeTantuxiakd Mpoypaupa ol onoudeg eupaduvouv atnv
BwPNTIKN MEAETN, OTIC NPOCOUOIMOEIC DOPMY UNIKWV, OTNnV OXediaon VEWV — TEXVNTWOV UAIKWV, Kal EKTEIVOVTal
oTn ouvBeon kal TNV avanTtu€n HIKPO- Kal vavo-(Pacik®V UMKV, HOPIaKWV Kal UMEPHOPIaKOV OOHMV Kal
BloUNIKWV, KaBWC Kal OTOV XAPAKTNPIOHO TOUG, Xwpig va napaBAEnouv Tn ASITOUPYIKOTNTA Kal TNV OAOKARpwan
NpWTOTUNWV dIATAEEWV UWPNANG TEXVoAoyiac.

O unepdekasTng dpoUoC avanTuéng Tou TunuUaTog ATav dUoBATOC, O €va avTiE00 OIKOVOMIKO Kal OIoIKNTIKO
£yXWPI0 NePIBAMOV Kal £va okAnpd diebvry avTaywviopo. KaTapepe OPwG va napapével digebvmg avayvwpioido
kal va OIEKDIKEI MPWTIEG, PE TNV UWPNANG MoldTNTAC €knaideuon Kal €peuva kal Tnv oUyXpovn Kal dlapKmG
avaBabuiOPevn €PEUVNTIKN Kal EKMNAIOEUTIKR UMODOMN TOU. ZUYKATAAEYETAI METAEU Twv NPOTWV GE MOIOTNTA
akadnuaikwv povadwv Tng EANGdag kai va ouykpiveTal Ye EakouoTda TURAPATA TOU €EWTEPIKOU, CUPPWVA KE Ta
O1bvry akadnuaika kpitrpia, onwg SianioTwoe kai n Aiebvig Enmrponn EEwTepikng AgloAdynong Tng AAIM.

H oUvdeon TngG £€peuvac Pe TNV KNAIdEUCn TOU NPONTUXIAKoU Kal Tou YeTanTuxiakoU (oITnTr €ival BepeNiakr| kal
TpogodoTeiTal and auTr Tnv diebvry ApioTeia Tou TuRWaTog. H 1copponnuévn dour Tou MpoypdppaTog Znoudwv
napéxel, Kata Ta digbvr) NpOTUNA, OAEG TIGC BACIKEG EMIOTNHOVIKEG YVWOEIG, MOU 0dnyouv OTNnV Katavonon Twv
nAoUCIWV Kal OUVBETWV QAIVOPEVMV TNG UANG Kal Twv aAANAENIdpAcEwY TG,

O 0dnyoG Znoudwv €ival anoTENEOPA ouvepYaoiag TwV ouvadeAPwv TnG Enmponnic MpoypdupaTog Znoudwv K.K.
E. NaonaAdkn, I. Fahavakn, . MnaokoUTta, N. Mnouponoulou, A. MnakavdpiToou, PE ONUAVTIKEG OUVEITPOPEC
Twv K.K. I. KoUtoeha, A. AAeEavdpodnouhou, M. BaoiAeiadn kal TnG K. Z. AlovuoonoUAou, Mou £nIPEANBNKE TIC
nponyoUHEVEG eKOOOEIC, OTOUG OMOIoUG OPEIAETal BEpUN EUXapIoTia.

'Eva peydlo euxapiotw anod Ohoug pag otov Kabnynm k. AnunTpio ®wTevo, IdpuTr Tou TunuaTog ENoTAUng
Twv YAIKQV, yia Ta Bgpélia nou €Bg0g, TNV ATAAAVTEUTN nopeia npog Tnv ApioTeia nou pag £Jei&E kal Tnv
OUVONIKN EMICTNHOVIKN Kal NOIKr ouvelo@opd Tou aTo Turua kal oTo MavenoThuIo Jac. € autd Tov SPOHo TNG
aglokpaTiag kal TNG UWnANG akadnuaikng noidoTnTac unooXoUaoTe va Napayeivoule NioToi.

H 10T00€Aida Tou TunuaTog http://www.matersci.upatras.gr napéxel NEPICOOTEPEC MANPOPOPIEG YIa TO
EKNAIDEUTIKO Kal EPEUVNTIKO £pyo Tou TUAWATOG, yia enikaipa BEUATa Kal avakoIVWGEIG,

H enioTnovikr yvwaon ouvOuaopévn PE TNV €pyacTnpiakny Aoknon kal TiG Je€0TNTEG, nou Oa anoKTroETE,
anoTeAoUv EXEyyUa yia TNV ENITUXN akadnuaikn Kal enayyeAUaTikn eEENIEN aac.

Euxég yia Tnv kahr emituxia oag kai Tnv npdodo oac.
Marpa, ZentépBpiog 2014
NikdAaog A. Bdivog

Kabnynrg
Mpoedpog Tou TuRUaTog ENOTAKNG Twv YAIKWV
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Iopuon-Aioiknon

1. NANENIZTHMIO NATPQN
i oY e Y e
1.1 IAPYZH — AIOIKHZH

To MNavenioTAuio MaTpav 1dpUBNKe Tov NoEUPpIo Tou 1964 kai AsiToupyei anod 1o 1966. To MavenioTrpio
g MNaTtpag nTav To TpiTo nou dnuioupyndnke oTnv EANGda kai onuepa gival To TPITo PeyaAUTEPO TNG
xwpac. Ta eykaivia TG Asiroupyiag Tou MavenioTnyiou €yivav oTig 30 NoguBpiou 1966, opTr) Tou Ayiou
Avdpéou, MpoaTatn TG noAewc Twv Matpwv. O Ayiog AvOpEéag OTOV OUMVUMO XIAOTO OTaupd Tou,
anoTeAel To £uBAnua Tou Idpupatog. To MaverioTruio MaTtpwv eival To Tpito Avwtato ExnaideuTikd
Idpupa TNG XWPAg and anoWews akadnuaikwv TUNUATwy, apiBpol @oItnTwy, dIBAKTIKOU Kal Aoinou
NPooWIKOU kal €va oUyXpovo Juvapikd avanTuoOOHEVO KEVTPO eknaideucng kai épeuvag. Katd Tnv
npoo@atn a&loAdynaon Tou and Tnv ‘Evwon MNputdvewv Twv Eupwnaikmv MavemoTnuiov xapaktnpileTtal
wg MaveniaTipio digBvav Npodiaypapov.

Ol KTIDIOKEG EYKATAOTACEIG, OTIC OMnoieg OTeydlovral ol akadnuaikég, OIOIKNTIKEG Kal MOMNITIOTIKEG
dpaoTnpidTNTEG Tou MavemioTnuiou, £xouv aveyepBei oTo XwPo TNG MavenioTnuioUnoAng GUVOAIKAG
ékTaong 2.650 oTpeppdtwy. H MavemoTnuiounoAn ival eyKaTeoTNHEVN OKTW XIAIOMETPA avaToAKd TG
NoAew¢ Twv MNaTpwv, KovTa oTn véa EBvik 0d6 Matpwv - ABnvav. H MavenioTnuioUnoAn EUPIOKOPEVN
OTOUC NPOModec Tou 6pouc Mavayaikd éxel pia Baupdoia Béa npog Tov KopivBiako kai Matpaikd KOAMO
Kal Npog Ta Opn TnG ZTepedc EANGDAC.

To MavenoTruio NepINAPBAVEl NEVTE ZXOAEC: OeTikwvV EnioTnuov, MoAuTexvikr, EnmoTnuav Yyeiag,
AvBpwnioTikwv kal Koivavikav EmoTtnuav, Opydvwong kal Aloiknong Enixeipriocwy.

H akadnpaikn dioiknTikn didpBpwon Tou MavenoTnuiou ocUPPWvVa pe Tn véa vopobeaia nepihappavel Ta
€gne:

e TN ZUyKANTO

e 7O ZupBoUAio Aloiknang

e TIG ZXOAEG

e Ta Tunuarta

e  Toug Toyeig
ZxoAn

H ZxoAr kaAUnTel éva oUVOAO GUYYEVWV ENICTNUWV, £TOI WOTE va €Eac@alileTal n avaykaia yia tnv
enioTnuovikn €EENIEN  aMnAenidpacr TouG kal O avaykaioG CUVTOVIOWOG yid TNV €peuva kal Tn
didaockalia. Ta 6pyava Tng ZXoAnG sivai:

N 2uvedeuon g Syodric, nou anapTi(eTal and OAa Ta WEAN TwV ZUVEAEUOEWV TwV TUNUATWV TNG
>XOAMG, Kal

n Koogunteig, nou anapTiletal anod Tov Koourtopa, Toug Mpogdpouc Twv TUNPATWY Mou undayovTal O
auTn Kal &vav EKNPOcmNo TwV POITNT®Y KABe TUnuaTog .

Tunpa

KaBs Tunpa kaAlnTel To yVwoTIKO avTIKEIHEVO HIAG ENIOTHNG Kal XOpnyel eviaio nTuxio. To TUAHa EXEl
TNV €uBlvn TNG EKNAIDEUTIKAG Kal EPEUVNTIKNG OpacTnpIOTNTAG OTO YVWOTIKO AVTIKEIMEVO TNG ENICTHHNG
nou kahunTel. ‘Opyava Tou TUAUATOG ivat:

H Zuvéleuon Tou TPAUATOC, OTNV OMoid OUMHETEXEI O Mpdedpog Tou TURAMWATOC, O omnoiog &ival
Kadnynmc 1 AvanAnpwTtng Kadnyntng kai ekAéyetal yia Oletry Onteia, To AIDAKTIKO EpeuvnTikO
Mpoownikd (A.E.M.), kal évac eknNPOO®NOG TWV MPONTUXIAKWV (OITNTWV, KAl £vag eknpoOownoc Twv
Eidikav MeTanTuyiakwv YnoTpdpwv (E.M.Y.) 1| Twv PETANTUXIAKWV POITNT®V. TN SUVEAEUGN TUNWATOG



Iopuon-Aioiknon

METEXOUV OAa Ta pEAN Tou AiIdakTikoU EpeuvnTikoU MpoownikoU pogov o apiBPOS TOUG €ival HIKPOTEPOG
r ioog Tou 30. Av Ta péAn Tou A.E.M. unepBaivouv Ta 40, oTn Suvéleuon PeTExouv 30 €kNPOCWOI Ol
oroiol KaTaveuovTal oToug Topeig avaloya Je To GUVOAIKO aplBuo Twv peAwV Tou A.E.M. kdBs Topéa. O
Mpappatéac Tou TPAMATOG NpoioTaTdl Tou MPOoWMIKOU TN ypdupdaTeiac Tou kai €ival apuodiog Kal
unelBuvog £vavTl Tou NpoioTapévou NpoédPoU ToU yia TNV €UpUBUN AsiToupyia TnG ypappareiag Tou.
Evnuepwvel yia Tnv 1oxUouca vouoBeaia TIC ouVeDPIACEIC TwV GUANOYIKWV 0pyavwy, kKabwg Kal yia Kabe
VOMIKO Kal YEVIKO JI0IKNTIKO B€ua nou avakunTel. H Suvéheuon Tou TURpaTtocg sival To Kupiapyxo oOpyavo,
nou xapalel Tn JIOAKTIKN Kal EPEUVNTIKN dpaoTnpIOTNTA TOU.

To AloiknTIkO SURBOUAIO (A.Z. TUAKATOG), TO 0Moio AIToupyei o€ NeEPINTWON Nou To Tunua nepiAapBavel
3 TouAdyioTov Topeic (o avTiBeTn nepinTwon TIC appodioTNTeG Tou A.Z. aokel n ZuvéAeuan) kal
anaptileTal and Tov Mpoedpo kai Tov AvanAnpwtr Mpdedpo Tou TUAWATOG, TOUG AIEUBUVTEG TWV
Topéwv, dUo nponTuxiakoUG Kal &vav €KNPOCWNo TwV HETANTUXIAKWY QoITnT®v kai E.M.Y. 'Otav
oulnToUvTal BEUATA UNNPECIAKNG KATAOTACNG Tou KAGdoU Toug duvaTov va CUMHETEXEI avaloya HE TO
oulnToUpevo Bfpa, £vag eknpoowno¢ Tou E.E.M. 4 Tou EAT.M. 1 Twv PonBwv-enmpeAnTov-
ENIOTNHOVIKWY OUVEPYATV.
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1.2 ZXOAEZ KAI TMHMATA

To MavenioThpio MNaTtpav nepiAappaver nevre (5) X0AEG:

(a) ZxoAn Ocemikwv EnmioTnp®v. Idplbnke w¢ duoikopadnuaTiky ZxoAn otic 19.10.1966 kai
METOVOUAOTNKE O€ 20NN OcTIkwv EmoTnuav To 1983. MepidapBavel Ta Tunyara:

Biohoyiac (1966), MabnuaTikwv (1966), duoikng (1966), Xnueiag (1966), MewAoyiag (1977), Tunua
EnmoTnung Twv YAIKov (1999).

B) MoAuTtexvikn ZXoAn. I15pUBnkKe oTIG 25.9.1967. MepidapBavel Ta Tunyara:

HAekTpoAOywv Mnyavikwv (1967), To onoio peTovoudacdnke To 1995 ot Tunua HAekTpoAoywv
Mnxavikwv kal TexvoAoyiag YnoAoyioTawv, MnxavoAoywv Mnxavikwv (1972) To onoio JETOVOPAGONKE TO
1996 oe Tunua Mnxavoloywv kal Agpovaunny®v Mnxavikwv, MoNTikov Mnxavikwv (1972), Xnuikwv
Mnxavikov (1977), Mnxavikov HAekTpovikav YnoloyioTwv kai MAnpogopiknig (1980), ApXITEKTOVIKNAG
(1999), Aiayeipiong NepiBalovTog kai duaikav Mopwv (1988) ue £5pa To Aypivio.

Y) ZxoAn EmoTnpav Yyeiag. I5pubnke wg IaTpikr ZXoAn oTig 22.7.1977 kal HETOVOUACTTNKE O€ ZX0AN
EnioTnpov Yyeiag To 1983. NepihapBavel Ta Tunuara:

IaTpikig (1983), apxikd g Iatpiky ZxoAn (1977), ®appakeuTikng (1983), apxikd oTn
duoikopadnuaTikn ZxoAn (1977).

0) ZxoAn AvOpwnoTik®V Kai Koivovikev Emornpev. Idpubnke oTic 16.6.1989 kai nepidauBavel
Ta Tunuata: Naidaywyikd Tunua AnpoTikng Exnaideuong (1983), Tunua Enmotnuov Tng Eknaideuong &
™G Aywync otnv MNpoaoxohikn HAkia (1983), Tunua Osatpikwv Znoudwv (1989), Tunua diholoyiag
(1997), Tunua dihocoiag (1999).

€) ZXoAn Opyavmong kai Aloiknong Emixeipnoswv. 1dpubnke oTig 5.6.2013 kar nepidayBavel Ta
Tunupata Oikovopikwv Emotnuav (1985), Aloiknong Emixeipnoswv (1999), Aiaxeipiong MoAImiopikoU
MepiBalhovToc kal Néwv Texvohoyinv (2004) e €dpa To Aypivio kal Aloiknong Enixeipiioewv AypoTiKGOV
MpoidvTwv kai Tpogipwv (2006) pe £dpa To Aypivio.
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1.3 AKAAHMAIKH AIOIKHZH TOY MANEMIZTHMIOY MATPQN

MPYTANEIA

MpUTavig

Beverodva Kupialonoulou, Kabnyntpia TunuaTog IaTpikng
AvanAnpwTég MpuTtavewg

AvapéveTal opIoHOC.

KOZMHTEIEZ ZXOAQN

Koouritopac 1ng SxoAric Gsmikwv Emornuwv: KwvoTavTtivog KouTolkonoulog, Kabnyntig TuRpaTog
Biohoyiag

Koouritopac ¢ MoAuteyvikiic SxoArig: Oduoagag KouponalAou, Kadnyntng Tunuatog HAekTpoAOywv
Mnxavikwv & Texvohoyiag YnoAoyioTwv

Koouritopac Tng SxoAric Emornuwv Yyeiag: Anuntpiog Kapdapakng, Kadnyntig Tunpatog Iatpiknig

Koouritopac ¢ SxoArc AvBpwrioTikwv kai Kovwvikwv Emornuwv. Xpnoto¢ Tepélng, Kabnynthg
TunpaTog diAocoiag

Koauritopac ¢ SxoAric Opydvwons kar Aioiknong Enyeiprioewv: AnunTpiog Zkoupag, KadnynThig
TunuaTog OIKOVOUIK®V EnioTnumv
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2. TMHMA EMIZTHMHZ TQN YAIKQN
I -4 ﬁ

2.1 IAPYZH-2TOXOI-KATEYOYNZEIZ

To TuApa EmoTAPNG TV YAIK®V 10pU6nke To 1999 pe To Mpoedpikd Aidtaypa un' api. 206 nou
Onuooieudnke otnv Eenuepida Tng KuBépvnong Ap. ®UMou 179, oTmic 9 ZenteuPpiou 1999. H
eKNaIdeUTIKN AgiToupyia Tou TuNnuatog Eekivnoe and To akadnuaikd €rog 2000-2001 ondTe Kal
glonxénaav ol npwTol 120 POoITNTEG TOU TUAKATOC,

H Emomriun Tov YAKQV €ival JIENIOTNHOVIKN MEPIOXN OTNV OMnoia ouvavT®mvTal eupUTaTol TOMEIC TV
Baoikwv BeTIk@V enIOTNH®Y. AuToi €ival KaTd kUpio Aoyo Tng Xnueiag kar Tng PuUaIKnG, €IBIKOTEPEC Kal
OIapKWG JIEUPUVOHEVEG NEPIOXEC TNG Bioloyiag kal Tng Mewhoyiac evw Ta Mabnuatika anoTtedolv ToO
€PYaAAEio NOOOTIKNAC EKPPACNG TWV PUOIK®V Kal XNHUIKWV VOU®WV Nou JIENOUV TNV CUHNEPIPOPA TNG UANG.

O 0pog EmoTiun Twv YAIK@V NepINGPBAVEl TNV ENICTNHOVIKN WEAETN, NEIPAPATIKA Kal BewpnTIKM, TNG
OOMNC Kal TWV IDIOTATWV TNG CUMMNUKVWUEVNG UANG OTIG DIAPOPES HOPPEG TNG, TOV OXEOIAOMO Kal TNV
XNHIKN oUVOEON HOPPWV HE BEATIWMMEVEG IDIOTNTEC OE OXEON HE OUYKEKPIPEVEC XPNOEIG KAl EPAPHOYEC
Kabwg kal Tnv avalritnon Kal ouvleon VEWV HOPPOV HOPIAKNG opyavwong TNG UANG. Mepikég anod Tig
ONMAvTIKEG NpooPaTeg €EeAiEeig aTnv EmoTnun Twv YAKOV a@opolv Tov OXeSIaoud HIag OUVEXKG
EUNAOUTIZOMEVNG NOIKINIAG UNIKWV HE XPNOINOTNTA O€ SIAPOPEG IaTPIKEG EPAPHOYEG,

>Tov Olgbvr}, aAAG Kal aTov EAANVIKO XWPO, N €PEUVA OTNV EMICTAUN TWV UNK®V BPIOKETAI CUYKPITIKA OE
noAU uywnAd enineda, TOCO ano anown XpnUaTodoTnong 600 Kal anacxoAnong avepwnivou duvapikoU.
EminAéov, Ta TeheuTaia xpovia epgaviletar otnv EANGda €vag OuveXwG avanTuooOpevog KAAdSog
ENIXEIPNOEWY Kal OPYavIoUWV TwV Onoiwv ol dpacTnpIOdTNTEG OXETICOVTal PE Napadooiakd f nponypéva
UNIKG kal anaoyohoUv €NIGTNHOVIKO NPOCWIKO O€ EEEIDIKEUMEVEG EPYATIES KAl ENITTNHOVIKN £PEUvVA.

Z10XO0I TOU TUAHATOG

To TuNUa €xel WG anooToArn TNV KAMIEPYEIA KAl NPoaywyn TNG EMIOTAKNG TV UNK®V Kal TNV KaTtdpTion
ENIOTNHOVAV IKAVQOV va HEAETOUV, EPEUVOUV KAl anacXoAOUVTAl OTOUG TOMEIG TWV TEXVOAOYIK®V Kal
BloiaTPIKWV £PAPHOY®Y, TOU OXEDIAoWoU, NApaywync Kal (QUOIKOXNMIKOU €AEYXOU TWV UANIKWV, TNG
€KNaideUONC OTIG BETIKEG ENIOTHAKES KAl TNV £PEUVA OTNV ENICTAKN KAl TNV TEXVOAOYIA TWV NPONYHEVGV
UNIKQV.

O oxediaopdc TNG NPONTUXIAKAG eknaideuong oTo TURUa anookonei aTnv upUTepn duvaTr KAAuyn Tou
YVWOTIKOU QVTIKEIJEVOU, TOOO OE OXEON HE TIG NApadoCIAKEC NEPIOXEC TNG EMNICTAKNG TWV UNIK®V 000 Kdl
ME TIC NAEOV OUYXPOVEG. 2TOV EPEUVNTIKO OXeOIAOMO, 1DIaiTEPN €U@Aon OIVETAI OTOUG €PEUVNTIKOUG
TOUEIC @) TWV HOPIAKAV UAIK®V, B) TV BIO-UAIKOV Kdl Y) TOV HIKPOPUCIKAOV Kdl
Vavo@AoIK®V UAIK®V, OMOU UMAPYOUV Ol AVTIKEIUEVIKOI OpOI KAl Td CUYKPITIKG MAEOVEKTNUATA Nou
KaBioTouv duvatr) TNV NpwTonopiakn napouadia Tou TUAKUATOG oTov EAANVIKO XWPO Kal TNV IoXupr B£on
Tou VWG,

KUplog oTOX0G Tou TUAWATOG €ival n opydvwaon Kal EKTEAECN TOU EKNAIDEUTIKOU MPOYPAMMATOC HE
npodiaypaec UWNANG MoIOTNTAG Kal HEYIOTOMOINONG TWV NPOONTIKWV MAPAYWYIKAG €NAYYEAUATIKNAG
anacxoAnong Twv anogoitwv Tou. H €peuva kal n paydaia napaywyn NponyHEVGY UNKWV, HE
EPAPHOYEG OTIG TEXVOAOYIEG TNG NANPOPOPIKNG, TWV EMIKOIVWVIMY, TNG BIOTEXVOAOYIAg, TNG IATPIKAC Kal
nAfBouc Blounxaviov napaywyng MpoiovTwv KabnuepIviiG XProng, MNPOC(EPOUV  GNUAVTIKEG Kal
aufavopeveg duvatoTNTEG aANAcXOANONG TwWV anoQoITWV OF ENIXEIPNOEIG, Blopnxavia, dnuooioug
opyaviogpoUc, aTIG SIAPopeg BabuideC TNG ekNaIdsuonG Kal 0Ta EPEUVNTIKG 1IdpupaTa.
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2.2 ENAITEAMATIKA AIKAIQMATA

Ta enayye\uaTIka dikaiwpaTa €xouv avayvwploBei Pe Baon 1o un’ apiBy. 45/2009 Mpoedpikod AlaTtayua
(®EK un’ apiBy. 58/6.4.2009). ZUp@wva We To onoio ol NTuxioUxol Tou TunuaTtog EMoThung Twv YAIKGV
Tou MavenmoTtnuiou Matpwv, pnopolv va anacxohoUvTal €ite wg eAelBepol enayyeAUaTies, €iTe WG
HIoOWTOI EVOEIKTIKA:

1. Me Tnv £peuva kal avanTugn, napaywyr, Tunonoinon, MOIOTIKO £AgyXo, NIOTOMOINON Kal €unopia
UANIK@V, ONmG a) KEPAWIKA, noAupepry, Ualol, METAAA, UYPOKPUOTAAMIKA UAIKG, oUvBeTa UAIKA, UAIKG
KATAOKEUWV, €UPUI UNKA B) nMIOyQyIda UAIKA, UMNEPAy®yIUa UAIKA, MayvnTika UAIKG, vavoUAika kal
VavodOuNHEVA UANIKA ONTIKA ONTONAEKTPOVIKA (PWTOVIKA MOAUMEPIKA KAl YEVIKOTEPA HOPIAKA UAIKG Mou
XpPNOIKonoloUvTal aTnV NAEKTPOVIKN, ONTONAEKTPOVIKN Kal OTIC TNAEMIKOIVWVIEC ) BIOUAIKA, BloouyBaTd
UAIKG, UNIKG BIOAOYIKQV £QAPHOY®V Kal AAWV UAIKOV HE EQAPUOYEC OTN PAPHUAKEUTIKN, 0dOVTIATPIKN
Kal 1aTpikf. O napanavw dpacTnpidTNTEC voouvTal TOOO OE £pyACTNPIAKN OGO Kal O BIOUNXAVIKN
KAipaka kar nepidapBavouv Tn oUvBeon, Hopponoinon, eneEepyaaia, XapakTnpiopod, JovTeAonoinan Kal
NPOCOHOIWaN UNKQV,

2. & dnuOCIoUC Kal IDIWTIKOUC Opyaviopouc NApaywync EVEPYEIAQC Kal TNAEMIKOIVWVIMV, Kal Ornou n
épeuva Kal avantu€n véwv nNponydEVWY UNKWV €ival anapaitnTeG yia Tnv npoodo ot Kabe
dpacTnpidTNTa Napaywyng dIavoung EVEPYEIAG Kal TNAEMIKOIVWVIWV.

3. QG EMICTAPOVEG OE OpyaviopoUC Kal UNnpeoieg Tou dnuoaoiou Topéa kal TNG auTodioiknaong n 1BIKTIKA
£pYacTpIa Nou £Xouv TNV guBUVN TOU EMICHHOU EAEYXOU Kal OXESIAGHOU UNIKQV

4. Qc enoTAHOVEG 0 opyaviopoUc, EpyacThpia Kal UMNnPECIeC dNUOTiou TOWEA Kal TNG auTodIoiknang
IDIWTIKA €pyacThpia nou avahapBavouv Tnv €kNOVNON MEAETMV yia TNV €yKATACTAGCN, NIOTOMNoinon Kal
eMNBewpnon ouoTNUATWV dIacPANIONG MOIOTNTAG UAIK®V Kal T dlamioTeuon £pyacTnpiwv HEAETNG
UAIK@V.

5. Qc eknaideuTikoi oTn AcutepoPdduia Eknaideuon oe dnudoia kai IOIWTIKA yudvaoia, AUKeiq,
gpovTioTnpla, Onuooia kai BIWTIKG IvoTitouta EnayyeAuaTtikng Kataprmiong (I.E.K) kai kévrpa
enayyeAuatikng katdpmiong (K.E.K), Kévipa EAsuBépwv Znoudwv (KEZ) kal AoinoUG  QopEig
OeuTEPOBABUIAGC Kal META-OeUTEPORABUIAC eknaideuonc oTn OIdAoKaAia PaBnudTwv E£MOTAKNG Kal
Texvohoyiag UNIKWV, A Kal AoINWV OXETIKOV HE TA UNIKA JadnuAaTwv BeTIkwv enioTnu®v. MNa Tnv wg
avw katnyopia AsutepoPabuiag Eknaideuong dev €xel opioTiKonoinbei n €10fynon Tou apuodiou gopéa
npo¢ To Ynoupyeio Maideiac kal dev €xel yivel &vra&n TwV ano@OITWV OFf OUYKEKPIUEVO KWOIKO
€10IKOTNTAG,.

6. QG gpeuvnTEC o€ BépaTa EmoTtrung Twv YAikov os NavemoTtiyia, TexvoAoyika EknaideuTika IdpupaTa
(TEI), epeuvnTIKA KEVTPA, EPEUVNTIKA IVOTITOUTA, IDpUMATA EPEUVMV KAl THNHATA £PEUVAC ENIXEIPTIOEWV
Kal

7. QC NpaypaToyvVWHOVEG CUVTACOOVTAC TEXVIKEG EKOETEIC Kal YWWHODOTAOEIG 0 BéuaTa EMOTAKNG Twv
YAIK®V.
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2.3 AIOIKHZH
Mpo6edpog Tou TUARPATOG: NikdAaog Bdivog, KabnynTrig
AvanAnpwTig Mpoedpog: AvVaEVETal OpITHOG

H Zuvéleuon Tou TUNUATOC €ival To avaTaTo GUANOYIKOG Opyavo dioiknang Tou TUAKATOG Kal anoTeAsiTal
and: 'OAa Ta (19) MéAn Tou AIBakTIkoU kai EpeuvnTikoU npoownikoUu (AEM) Tou Turuatog, and évav
EKMPOOWNO TWV MPOMTUXIAK®V (OITNTWV, &vaV EKNPOCMNO TWV HETANTUXIAK®V (OITNT®V Kal €vav
€KNPOOoWNo Tou EpyaoTnpiakoU Texvikou Mpoownikou (ETEMN).

2.4 TPAMMATEIA TOY TMHMATOZ

[papyaréac: Mapia Zkanépda (AvaninpwTpia MpappaTéac)
Mpoownikd ypapuateiac: Fewpyia Apdiva
Mnvehonn Kawdan — OikovoponoUAou
lewpyia Zkavapn
2Taupog Zwyag

O1 QoITNTEG Kal KABE evdIAPEPOPEVOC MNopoUv va aneuBlvovtal oTn FpappaTeia yia Ta akoAouBa
Oguara:

Mapoxr NANPOQOPILV YIa €yYPaQEC oTo TuNAWa (oupnepIAauBavopéveY Kal TV AOINWV  EIDIKWV
KaTnNyopiwv), EYYPaQEG Kal katdTa&n nTuxioUXwv Kal YEVIKA yia KABe BEua nou agopda oTn QOITNTIKN
TOUG KaTaoTaon.

YNoBoAr aIToEwV yIa €yYPApES, avaveWaoelg eyypapoy, ENaveyypapes, dnAwoelg pabnudtwy, €kdoon
MICTONOINTIKWV OMNoudwY, NApoxr UNOTPOPIMV Kal daveiwy, K.A.M.

Mapoxr NANPOPOPIMLY YIA HETANTUXIAKEG OMOUDEC.

QPEZ ®OITHTQN: H Mpapparteia dexeTal Toug evdiapepopevoug Asuteépa, Tpitn kai Mapaokeur ano
11:00 éwg 13:00. TnAépwvo enikovwviag: 2610 — 969810.

2.5 NPOZQMIKO

A13axTikO Mpoowniko

AnuRTPIoG AAeEaVOPOMOUAOC, AEKTOPAC
lewpylog Auyoupdnouhog, AEkTopag

NikoAaog Bdivog, KabnynTng

ANéEavOpog Bavakdapag, AvanAnpwTng KabnynTnig
Iwone Fahavakng, Enikoupog Kabnyntng
lewpylog Kahooakag, AékTopag

Iwavvng KouToehag, Enikoupog KadnynTrig
NikoAaog AeBevtng, Kabnyntng

ApioTeidng Mnakavdpitoog, AékTopag

>wTnpiog MnaokouTag, AvanAnpwTnc KaénynTtig
NikoAaog MnoupdnouAog, AvanAnpwTic KaénynTtig
KwvaoTavTivog NanayyeAng, Enikoupog KadBnynTrg



1opuon-Aioiknon

EppavounA MaonaAdkng, AvaninpwTrg Kabnynmig
Mavayintng MouAonouhog, AvaninpwTng Kabnyntig
MixanA Ziyaiag, Avaninpwtng Kadnyntng
Eppavoun TonoyAidng, AékTopag

rewpylog Wappdg, Enikoupog KabnynTrg

EpyaoTnpiako AidakTiko Mpoowniko (EAIM)
Eudyyehog KapouToog, AIDakTwp DUCIKNAG

Eidi1k0 Texviko Epyaornpiako NMpoowniko (E.T.E.M.)
‘EAeva Zepnn, AIdakTwp PUCIKAG

A10IKnNTIKO Mpoowniko

lewpyia Apaiva

2Taupog Zwyag

MnveAonn KawdAn — OikovoponoUAou
Mewpyia Zkavapn

Mapia Zkanépda (AvanA. MpappaTtelc)

2.6 KTIPIAKH YNOAOMH TOY TMHMATOZ

H Tpappateia Tou Tunuatog, To YMoAoyioTikO Kévrpo kaBwg kai n BiBAoBrikn Tou TuRpaTog
oteyalovral orta [MpokaTtackeuaopéva Kripia Tng MavenioTnuiolnoAng oTto kTipio No 6 evw Ta
epyactnpla Tou Tunuatoc oteyalovrar oto kTiplo No 5 orta [Mpokatackeuaopéva Kripia Tng

MavenioTnHIoUNoAnG,

MAnpogopieg OXeTIKA PE To TURKa pnopoUv va AngBolv eniong anod Tnv 1oToogAida Tou TURKATOC oTN

OlelBuvon: http://www.matersci.upatras.gr/


http://www.matersci.upatras.gr/
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3. KANONIZMOZ ZINMOYAQN

3.1 EITPA®H NPQTOETQN

Ta ovopata Twv @OITNTWV MNou €lgdyovTal oTo Tunua, oUJQWva PE Ta aNOTEAEOPATA TWV [EVIKWV
E€eTtaocwv kal Twv Anohutnpiwv EEeTdoswv Tou Evidiou Aukeiou (oupnepIAAUBaAvOUEVWV Kal Twv
Aoinov €IdIKwV KaTnyopiwv), yvwaTonolioUvTal dia Tou Huepriolou TUMNoU Kal JE avakoivwaoelg dnpoaoia
avapTnHEVEG O NIivakideg Twv Aukeiwv Twv unown@iwv. H npdokAnon kair eyypagr) Toug yiveral
oUM@wva Pe TIG diaTa&eic nou IoxUouv KABe popd Kal og npobeopia nou kabopileTal pe anogacn Tou
Ynoupyeiou EBvikng Maideiag kai Opnokeupdtwy. Méoa otnv idla npobeapia npénel va unofdAlouv
aitnon ool eniBupolv va eyypagolv wG NPWTOETEIG PoITNTEG Bacel Tng ®152/B6/1504/23-5-01 (MEK
659/2001) Ynoupyikng Anogaong kai a) Twv diaTd&ewv Tng nap. 8 Tou apbpou 6 Tou N. 3027/2002
(®PEK 152/2002) kai B) Twv OXeTIK®V diaTa&ewv Tou N. 2640/99 nou IoxUouv yid 6G0UG NACXouV ano
ooBapéc aabéveieg (AOINEG KATNYOPIEG).

O1 NPWTOETEIC POITNTEC yypd®ovTal aTo TURKa KETA and avakoivwon Tou MavemoTnuiou MaTtpwy, We
Tnv onoia kahouvTar:

A. Na nposyypa@oUv nAekTpovika aTnv dislBuvon:
https:/ /matrix.upatras.gr/sap/bc/webdynpro/sap/zups web adm student?sap-language=EL#

H epapuoyry 6a eivar diaBéoiun and Ttnv MNapaokeury 12.09.2014, kai wpa 15:00, woTe ol
VEOEIOEPXOHEVOI POITNTEC VA £XOUV TN dUVATOTNTA EEOIKEINONG HE TNV EPAPHOYN.

Ma Tnv €i0odo anaiteital n TAUTOMOINGN TWV VEOEICEPXOUEVWV QPOITNTOV HECW TWV NAPAKAT
OTOIXEIWV:

Kwd. Ynoynpiou *
>TaBepd TnAEPwvo
Kivnto TnAépwvo
MaTpwvupo

E-mail

O O0OO0OO0Oo

B. Na katab<oouv oTn Mpappateia Tou TunuaTtog EMoTAUNG Twv YAIKGV Ta akdAouBa dikaloAoynTIKa:

1. Aitnon yia eyypa®n (EKTUNVETAI ano TNV epappoyn eyypaenc Katoniv oUPNANpwong TV
OTOIXEIWV).

2. TiTAog andAuong: EUKPIVEG PwTOAVTIYpapo AnoAuTtnpiou r MTuxiou f anodeikTIKOU Tou
oxoAgiou ano@oitnong (o €l0ayOEVOC NPENEI va £Xel Jadi TOU Kal To NPWTOTUNO TOU
avTiypagou nou Ba kaTtabiael).

3. YnewBuvn dnAwaon oTnv onoia o eloaydpevog dnAwvel OTI Oev €ival yyeypapPEVOG ae GAAN
>xoAn i Tunua Tng TpiroBaduiag Exnaideuong otnv EAAGda (undapyel aTnv NAEKTPOVIKN oeAida
EYYPAPAG).

4. Téooepig (4) wTOoYpaPiec TUNOU AGTUVOUIKNAG TAUTOTNTOC.

5. BeBaiwon MpoéoBaocng: eukpIvég GpwToavTiypapo (anaiTeital JOvo yia Toug £10ayOeVoUC nou
neTuxav and FEA kai EMAA B' (90% kai 10%). Av n BeBaiwaon MpdoBaonc éxel €kdoBsi ano
IDINTIKO OXO0Agio, TOTE auTr Ba npénel va pepel BRaiwon Tou yvnaiou TNG unoypagnc ano Tn
A/von A.E. otnyv onoia undayeTal To oXoA&io.

6. AvTiypago ACTUVOMIKNG TAUTOTNTAG (0 €l0ayOUEVOG NPENEl va €XEl Jadi TOU Kal TNV AOTUVOMIKN
Tou TauTOTNTA).
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7. MoTonoinTiko Mévvnong.
8. ATOpIKO ZTaTIOTIKO AgATio doITnTr-ZnoudacTh (UNApxel oTNV NAEKTPOVIKN oeAida eyypaor)

ExnpoOeopeg armoeig dev yivovTal SeKTEG, EKTOG av To TUNUa Kpivel 6T undpxouv cofapoi Aoyol nou va
dikaloAoyoUv Tnv eknpOBeain NPOCENEUDN YIa gyypan kal NAvrwg Oxi NEpav Tou evog (1) unvoc.

EmnAgov AenTOPEPEIEG Kal TUXOV GAAAYEG yvwoToMnoloUvTdl aTny IoTooeAida Tou TunuaTog. Mapéxeral
€10IKOTEPN evnUEPWON anod Tnv MpappaTeia Tou TUAPAToC.

12
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3.2 ®OITHTIKH IAIOTHTA

H @oItnTikn 1I010TNTA anokTATal P TNV €yypa®r oto Tunua Enotung Tov YAIK@V kai diatnpeital, onwg
NPoBAENETAI Ao TIG EKACTOTE I0XUOUOEC JIATAEEIC TNG Keipevng vopoBeaiac. O @oITnTAC eyypa®eTal oTn
OXOAr| OTnVv apxn Kabe €Eaunvou Oe nuepounvieg mou opilovTal anoé Tnv koounTeia kal dnAwvel Ta
MabruaTa nou emAéyel. Eival anapaitnTn n eyypagr TOUAAGXIOTOV Ot €va eKnaIdeUTIKO €EAunvo.
AvaoToAny goitnong: O goITnTEG Wnopolyv, UoTepa and aitnon Toug npog Tnv Koounteia Tng ZXoAMg
Toug va diakdyouv TNV oitnan Toug. H @oitnTikr 1I810TNTa JIAKONTETAI NPOCWPIVA KATA TO XPOVO
dlakonnG TnNG PoiTnong ekTo¢ av n diakonr ogeiAeTal o anodedelyévoug AOYouG uyeiag f og AOyoug
avaTépag Biag,

3.3 EKAOZH MIZTOMNOIHTIKQN

MeTa anod OXeTIKN aitnon, n MpapyaTeia Tou TUARUATOG Xopnyei Ta €EA¢ moTonoINTIKA:
-MioTonoInNTikd poiTnong, To onoio BERAIOVEI OTI 0 EVIIAPEPOHEVOG Eival EVEPYOG POITNTNG.
-BeBaiwon onoudav.

-MoTonoiNTikO avaAuTIknG BabuoAoyiag, onou avaypageral n nopeia Tou QoITNTH OTd Wadnuarta nou
d1dayonke.

-MaoTonoINTIKG eKNANPWONG ONoudWV YIa O00UG £VOIAPEPOUEVOUG £XOUV EKMANPMOE! TIG UNOXPEWOEIG
Tou MpoypappaTog Znoudwv aAAa dev TOUG £xel anoveundei To NTuyio.

3.4 METEITPA®EZ — KATATAZEIZ

MeTeyypagég
And TO akad. £tog 2011-2012 katapyoUvTal YeVIKEG dIATAEEIC mou puBUIav BEuaTa WETEYYPAPDY
POoITNTWV e0wTePIKOU. Ta avwTépw pubuifovTal nA€ov ano Tig diaTageig Tou N 4115/2013 .

Katara&eig

SUPQwva pe TIC dIaTAEEIC Tou apBpou 15 Tou N. 3404/05 kai Tnv ®2/121871/B3/3-11-05 Ynoupyikn
Andgpaon (6nNwg cUPNANP®ONKE METAYEVESTEPWG) €ival dUvATh N KATATaAgN:

MooooToU 4% Tou MPOPAENOMEVOU apIBPOU €I0AKTEWV NTUXIOUXWV MavenioTnuiou kai ATuxioUXwv
AVOTEPWV ZX0AWV BIETOUG KUKAOU GNoudmv

MooooToU 4% Tou npoBAsnopévou apiBUol €I0aKTEWY KaTOXwv NTuXinv MavenioTnuiou, TexvoloyikoU
ExnaideuTikoU I8pUpaTog TEI 1 100TiHWV Npog autd AvwTtdTtng ZxoAng Maidaywyikng & TexvoAoyIkng
Exnaideuong (A.Z.MALT.E.), AvwTépwv Zxohwv OIETOUG KUKAOU Omnoudnv kdl AVWTEPWV ZXOAWV
unePdIETOUC KUKAOU anoudwv appodidTnTag YMAIO kai GMwv Ynoupyeiwv, kaBmg kal KATOXO! IG0TIHWY
TITAWV NPOG auTd

ZexwploToU NocooToU 5% eni Tou apiBuol €I0aKTEWV KaToXwv NTuXiwv TEI ) I00TipwV Npog auTta

MogooToU 2% eni Tou apiBpol EI0AKTEWY KATOXWV NTUXIWV AVWTEPWV ZXOAWV UMEPDIETOUG KUKAOU
onoudwv apuodioTnTag YMNAIO kal aMwv Ynoupyeiwv, kabwg kal KAToXo! I00TIHwV TITAWV Npog autd
£QO0O0V NpoépyovTal and avriaToixa rj ouvagr Tunuara.

Ma neploodTEPEC NANPOPOPIEC OXETIKA WE TIC KATATAEEIC va aneubuveoTe oTn Mpappateia (Av.
Mpappatéac THAPATOG KA. Zkangpda TnA: 2610997554).
3.5 ANAINQPIZH MAOGHMATQN AAAQN TMHMATQN

And To akad. £rog 2012-2013 pe andpaon Tng Mevikng Zuvéheuonc Tou TURMAToS YNodoxng, KaTonv
aiTnong Tou £v3IAPEPOHPEVOU, Ol UNOWN(IOlI NOU KATATACOOVTAI I EYKPIVETAI N HETAPOPA BEONG TOUG,
prnopoUv va anaAhayoUv anod Tnv €EETacn o€ PabrpaTa r aoknoelG Nou €EETACTNKAY WE EMITUXia OTO
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Tunua Mpoéheuong kai duvavTal va evraxbouv o dIaPopeTIKO EAUNVO And auTo TG yypaeng Touc.
Me Tnv idla anoégacn ol KATATAOOOMEVOI POITNTEC MMOpPE va unoxpewBouv va eEeTacTolv o< Padnuara
I aoKnoeig, Ta onoia oUPPwva pe To Mpdypappa Znoudwv Tou TPRHaTog Ynodoxng Kpiveral OTi d¢
d1daxTNKav NARPWG ) eNapkwe oTo Tuiua NpoéAeuonc (CUK@®Va PE TNV Keigevn vopobeaia).

3.6 AKAAHMAIKO ETOZ

To akadnuaikd €1og apyicel Tnv 1" ZenTepPpiou kabe xpovou, Aryel Tnv 317 AuyoUuoTou Tou €NOUEVOU
XPOVOU Kal kaTavéueTal o€ dUo e€aunva. To npwTo eEaunvo (Xeipepivo) apyilel 11 SenTeuBpiou Kai Anyel
To npwTo dekanevOnuepo Tou dePpouapiou, evw To deUTepo e€aunvo (Eapivo) apyilel To delTepo
dekanevOnuepo Tou GePpouapiou kal Afyel TEAog AuyouaTou. O1 akpiBeic nuepopnvieg kabopilovTal ano
Tn ZUykAnTo Tou MavenioTnuiou MaTpov.

3.7 KANONIZMOI MAOHMATQN-EPIFAZTHPIQN

EIZArQriko zXOAIO

H @oitnon oto Tunua nepihapuBdvel pabnuata Sialé€ewv kal epyacTnpinv. EmnAéov npoogépoval
AinAwpaTikr) Epyacia, MpakTikry AoKnan kal GUPPETOX oTo dieBveg npdypaypa ERASMUS.

To edikd BdApo¢ kdBe paABAUATOC avTIoTOIXEl OTOvV apIBuo AIdakTikwv Movadwv (AM) To onoio
aneikoviCel TNV BapuTtnTa wpwv didackahiac kals pabnuatog. To MavenioTruio JIEPXETAl WETABATIKN
nepiodo evappoviong Pe Ta OleBvr MpOTUNA Kal KAvel €niong xpnon Tou Eupwnaikol oucThAHATOC
NIOTWTIKOV Povadwv European Credit Transfer and Accumulation System (£C7S) To onoio aneikovicgl
Tov BaBuo6 dUoKOAIaG Tou KABe pabnuaTog anod Tnv NAEUPA Tou POITNTH.

H kUpia anaitnon yia Aqwn ntuxiou eival n katoxUpwon HadnuaTwv nou avTioToixoUv o oUvoAo 240
NIOTWTIKOV povadwv ECTS.

AOY®w TNG WETABATIKAG KATAOTAONG OTOV KAVOVIOMO MOU akKoAouBel yiveTal xprion kal Twv Juo
OUCTNUATWV ONWC anaiTeital yia Tov kabopiopo Pabuoloyiwv NTUXiou 1 opiwv napakoAouBnong
HabnuaTwv.

KANONIZMOI MAGHMATQN

O1 nponTuxiakég omoudeg oTo Tunua EmoTnung Twv YAkwv diapkolv okT®w e&apnva. ‘OAa Ta
npoo@epopeva pabnuarta diapkolv éva €Eaunvo kai dlakpivovTal O YNoXpewTIka kai Enidoyng. Ta
pabnuaTta nepiAapBavouv didackalia, (QPOVTIOTNPIA KAl £pyacTnPIGKEG aAoknoeic. Kai yia Tig duo
KATNYopieG HaBnUATwy 1I0XUOUV 01 £E1C KaVOVEG:

KaBe S1dakTikd e&aunvo nepihapBdvel TouhdxioTov 13 nAnpelg eBdopadeg didackaliag kai ol nepiodol
eEeTdoewv dlapopPuvovTal WG NG

Iavouapiou-®eBpouapiou
Touviou 2 £BOOMAdEC
>enTepBpiou 3 £ROOUADEC

Eav yia onolovdnnoTte Adyo 0 apiBuoc Twv wpwv didackahiac nou npayparonondnkav oe £va Jaenua
gival MIKpOTEPOC Twv 4/5 Twv NpoBAENOPeEVWY OTO NPOYPAUHd wp®V, To WHaenua Beswpeital oTI Ot
O10ayOnKe.

O @oITNTAG NPENEl va IKAVOMOINCEl TIG UMOXPEWOEIC NOU NpoBAENovTal g€ éva PaAdnua kai va AdaBel
npoBiBacipo Babuod waote va BewpnBei OTI NapakoAoudnoe e emiTuyia To Pabnua autd. € NepinTwon
anoTuxiag o€ UNoXPEWTIKO PABNUAa o @oITNTAC oPeilel va To enavaldBel o enNOPEVO €EAUNVO, dnAadn
va TO napakoAouBnoel €€ apxnc. e MeEPINTWON AnoTuxiag oc KAt €MIAOYr UMOXPEWTIKO WAdnua, o
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QOITNTAG oPeiAel 1 va To enavaAapel o endPeva €EAPNVA 1} va TO AvTIKATACTACE! e AANO KAT ' €miAoyn
Maénua.

KANONIZMOI EPFAZTHPIQN

1. MPOZEAEYZH

H wpa évapéng kai n didpkeia Tou kabBe Epyaotnpiou Ba Tnpeital oxoAaoTika (dnA. dev 1oxUel 0TO
€pyacTnplo To «akadnuaikd TETapto»). O QoITNTEG Mou kabuaTepoUv adikaloAoynTa népav Twv 5
AenTov Ba BewpolvTal AMONTES.

2. ATIOYZIEX

Ma va BewpnBei oAokAnpwuEVn N NapakoAouBnon Tou epyacTnpiou eniTpeéneTal To MoAU pia (1)
AMNOYZIA. MNa Toug QoITNTEG mou €xouv pia (1) AIKAIOAOMHMENH anougia divetal n duvartoTnTa
SUpPNANPWHaTIKnG Acknong n onoia 8a npaypatonoleital oTo TéAoG kabe eaprvou. To dikaloAoynTIKO
Ba napadideTal aTov YneuBuvo Tou EpyacTnpiou.

>Tnv nepintwon piag (1) AAIKAIOAOMHTHZ anouadiag o oItnTnG UndevileTal oTn GUYKEKPILEVN AOKNON.

AYO (2) AAIKAIOAOIHTEZ AMOYZIEZ guvenayovTal QutolaTa HE ToV anokAEIoPO Tou (oITNTR ano Tov
€pYacTNPIako KUKAO kai TNV enavainyn oAOkANpNG TnG oelpdg o€ eNOPEVO EEAKNVO.

O1 OoITNTEG Nou dev TNPoUV TOUG KavOVeG aopaleiac Tou epyacTnpiou anokAsiovTal ano Tnv eKTEAEON
TNG AOKNONG Kal XPEWVOVTAI e TNV avTioTolXn adikaioAoynTn anouaia.

3. BAOMOAOQOITA
O BaBuog kKABe epyaoTnPIaKnG AoKNONG Ba gival anoTEAEOUA TWV EENG OUVIOTWOWV:

-TNG NPOQOPIKNG €EETAONG/OUZNTNONG NPIV Kal KATa Tn OIAPKEId TNG €KTEAEONG TNG €PYACTNPIAKNG
aoknong

-TNG €NEEEPYAOiAG TWV NEIPAMATIKOV AMOTEAEOUATWV €ITE WE Tn Ouyypa®ry kai napdadoon MHIKpwV
€kBEoEWV KATA TN dlApKela Tou EpyaoTnpiou €ite ge avaluTikn ypanTr| €kBeon (yia OPICHEVEC AOKNOEIC)

-Kal TNG TEAIKNC YPANTNG €E£TAONG O 00A £pyaAcTrpia KaBopIoTei.

Eyypa@ég EpyacTnpiov

H évapEn Twv EpyaoTtnpiwv npayuartonolsital ouvnBwe Aiyo apyoTepa and Tnv €vapen Twv HabnudaTtwy.
MponyouvTal ol yypa®ég ata EpyaaTripia 6nou ol poITnTEG XwpilovTal o€ opadeg napakoAoudnang.

O1 eyypaéc Twv Epyaotnpiwv npaypatonoiolvTal Péow Tng MAaT@oppag Acuyxpovng TnAeknaideuong
https://eclass.upatras.gr/. l'a Tnv gyypa®n anairolvTal ol Kwdikoi NpocBacng nou donkav oToug
QOITNTEG KATA TNV E€yypagn Toug OTo THAMA. Z€ NEPINTWON ANWAEIAG TWV NApandve KwdIKOV o
QOITNTAG Knopei va anguBuvBei oTo Kévtpo AsiTroupyiag AikTUwv Tou Mav/piou NaTtpwv (20G 6poPoC Tou
KTipiou Tng Kevtpikrg BIBMOBNAKNG) We TNV akadnudikn r TNV aOTUVOIKN TOU TAUTOTNTA, Yid va TOUG
NpounBeUTEI €K VEOU.

AVaAUTIKOTEPEG 0dNyieg OXETIKA HE TNV €yypagr ota EpyacTrpia kai oTnv NAAT@Opua avaypagovral
oTnV avakoivwon nou Ba avaptnBei oTnv 10ToogAida Tou TUAWATOC TO XPovikd OIAcTnUa nou
NpayKaTonoiouvTail ol WG avw yypapEC.

[TPOZOXH: Méow Tng idlac nAaTpOpuag napakoAouBbouvTail Kai ol avakoIVOEIG KAl Ta TEKTAIVOHUEVA TV
HaBNUATWV.

Enaveyypa®n os EpyaoTtnpiaka Maénuara

2€ NEPINTWON anoTuxiag os kanoio EpyaocTtnpiakd Mabnua n enaveyypagn WMNopei va yivel 0To ENOPEVO
€€aunvo nou JIdAoKeTal TO MABNUa epdoov undpyouv eAelBepeg Béoeic doknong oTo EpyaoTrpio.
AlaQOPETIKA N ENaveyypan yiveral oto Jebenopevo Eaunvo nou didAackeTal To Epyactnpiakd Maenua.
Katd T1a aMa 1oxUouv Ta npoPAendpeva and Toug £ni WEPOUC E0WTEPIKOUC KAVOVIOUOUC TOU KABe
EpyaoTnpiakoy Ma@rjuaToc.
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3.8 2YITPAMMATA

Ta ouyypduupara OJiavépovtal PEow TnG HAekTpoviknig Ynnpeoiac OAokAnpwuévng Alaxeipiong
ZUYYPAUUATWV JE TNV JIAKPITIKN ENWVUMIa «EUO0E0C».

'OAeG oI NAnpogopieg NepIAapBavovTal oTnv IoTooeAida: http://www.eudoxus.gr.
3.9 AINAQMATIKH EPrAzIA

H AinAwpaTikn Epyacia (AE) eival pia ekTeTapévn €pyacia Mou EKMOVEITAl and Toug (OITNTEG Tou
TuAMaTog Kata Ta TeheuTaia dUo €Eapnva onoudwv kal und Tnv npolndBeon OTI €xouv: (a) Tn
duvaToTnTa gyypagnc o dIka padnuata emioyng Eniothung Twv YAikwv oTa avTioTolxa e€aunva (7°
kal 8°) kai (B) €xouv €EETACTEI EMITUXWG OE TUXOV MpoanaiToUdeva pabnuara nou oxeTidovral Je To
avTikeipevo TnG AE kai opiCovral and Tov eniBAenovra. To napadoTeéo Keigevo TnG AINMAWUATIKAG
Epyaoiag I sival pia ouvoyn (€wg 5.000 AEEeIC) Tng BIBAIOYPAPIKNG €pEuvag ONoU MPENEl YiveTal oagng
TONoBETNON TOU BEUATOC NMou O (POITNTAG KAAEITAI va PEAETNOE! Kal KATATIOETAl, GE NAEKTPOVIKI HOPON
(apxeio og poppn PDF oe onTikd dioko), oTn Mpappateia Tou Tunpatog. H AinAwpatikn Epyacia I
Babuoloyeital anod Tov eniBAénovTa Tng £pyaaciac.

'Ocol @oITnTéEC eniTUyouv oTn Ain\wpaTikn Epyacia I pnopolv va ouvexicouv otn AinAwpatikr Epyacia
II nou anoTeAei To gpeuvnTikO PEPOC TNG AE. To keipevo Tng AiNnAwpaTikng Epyaciag II 8a eival To
oAokANpwpéVo Keipevo TNG AE (8a nepiéxel kal auvown Tng BiIBAoypagiacg) kal 8a kaTaTibeTal TOoo oTn
Mpappateia evowel TN €&ETaong TnG, 600 kai atn BIBAIOBNKN Tou TPAPATOG PETA TNV EMITUXN €E£TAON
TNG. Ma Tn dopn Tou Kelgévou TnG AiINAwuaTikng Epyaciac II unapxouv avaAuTIKEC NANpPoQPopieg TNV
I0TOOEAIda Tou THAPATOG. TNV MEPINTWON Mou n €&€Taon Tng AIMAwMATIKNG Epyaciac II yivel pe
€EETAOTIKN €MITPONM TOTE TO TENIKO Keipevo TnG AINAwpATIKNG Epyaciag II B6a npénel anapaimiTwg va
nepiExel OAeC TIG dlopBwoelC Mou yivovral and Tnv €ETAoTIKn emiTponr. Eniong 6a npénsl va
avaypa@eTal oTo €0WEPUANO Tou TeAikoU Kelpévou Tng AinAwpatikng Epyaciac II, nou 6a karatiberal
oTnVv BIBMIOBRKN Tou TUAKATOG, KAl N EEETACTIKI) EMITPONT).

>TnVv nepiNTwaon nou o QoITNTAG dev Npoxwpnoel oTn AinAwuaTikr Epyacia II, n AinAwparikn Epyaaia I
Ba Babuoloyeital anod Tov eniBAEnovTa TngG epyaciag. MNa va pnopei va emiAégel Tn AinhwpaTikn Epyacia
II npenel va unap&el npofiBaciyog Badudg otn AinAwpaTikr Epyaaia 1.

O Tponog €&taong kai BaBupoAdynong Tng Ainhwpatikng Epyaciag II kaBopiletal otn apxn Kale
EKNAIDEUTIKOU €TOUG ano Tn Zuvéleuon Tou TunuaTtog. H BaBuoAoyia AimAwpatikwv Epyaciwov nou
£XOUV eknovnBei 0To €EWTEPIKO PEOW TOU MpoypdupaTog Erasmus ) GAMwv npoypadudtov kabopileTal
and TpIKEAr ENITPONT NOU GUCTAVETAI ano Tn ZUVEAEUaN Tou TUAKATOG,

3.10 MAOGHMATA EMIAOIHz

Ta pabnuata emhoyng diakpivovTal o€:

EidIka pabnuata Tng EmoTnung Twv YAikwv. Ta yabnuarta auta npoo@épovtal ano To TUAHa EmoTrpng
TV YAIKQV.

MabnuaTa eupuTepng naideiac, Ta onoia Nnpoo@épovTal and alka Tunuata Tou MavenioTnpiou. O1 TiTAOI
TWV JABNUATWV auTWV KataxwpouvTal aTtov Odnyo Znoudwv.

MabnuaTa eAetBepnc emAoyng anod aAAa TunpaTa Tou MavenioTnyiou. O1 POITNTEG £xouv Tn duvaTdTnTa
va emAe€ouv padnuarta péxpl 8 ECTS ouvoMikd auTnig Tng karnyopiac, pe Tnv npolndBson Ot Ta
MabruaTa auta dlagépouv ouoiaoTikd and Ta pabnuaTta Tou npoypduHaToc onoudwv Kal OTI EXE
€€ao@alioTel N cUPPWVN YV®UN Tou IDACKOVTA, KABWG Kal N £yKpion TnNG ZuvéAeuonc. H dnAwaon Twv
MOBNUATWY auT®V YIVETAl KATA TO Xpovikd dIAdoTnua nou dnAwvovTal Ta Kat’ emiAoyr] Yabrnuarta Tou
NpoypappaTog onoudwv kali o apiBpog Twv ECTS npoopeTpeiTal oTOV anaitoudevo apibud yia Tnv
andkTNon TOU NTUXioU. Z€ €IDIKEG NEPINTWOEIG N ZUVEAEUDT UNOPEl PETA anod aimioAoynuévn aitnon va
EYKPIVEI TNV €MINOYN NEPIOTOTEPWV TETOIWV HabnudTwv. Ma Ta pabnuata eAelBepng emAoyng ol
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(OITNTEG UNOXPEOUVTAI VA PUBHICOUV TIC WPEC Kal TOMO dleEaywyng Tng d1dackaiag ) Tng EETaong Tou
EMAEYOUEVOU HABRaTog/epyaoTnpiou.

O1 OITNTEC PNopoUv va eyypa@olv OTd HadruaTta €mAoyng upUTePNG naideiac nou npoopEpovTal
€KTOC TOU TUNMATOG, AN NEPIEXOVTAl OTO NPOYPANKA onoudwv Kal oTa PadniuaTa eAelBepng emAoyng
ano ala TunPaTa, av £xouv €EETAOTEl EMITUX®WG ToUuAdyioTov oTo 30 % (peTpoUpevo og ECTS) Twv
UNOXPEWTIKMY HaBnNuATwV TwV NponyoUUeveY eEaURVOV Onoudwv.

O1 QOITNTEG PNOPOUV va gyypapouv oTa Eidika pabnuata emidoyng Tng EMoTAENg Twv YAIK®V, nou
NPoOoPEPOVTAl EVTOG TOU TUNAKATOG, av €X0UV €EETACTEI EMITUXWG TOUAAXIOTOV 0TO 60 % (HETPOUHEVO OF
ECTS) Twv UNOXPEWTIK®V HaBnNUATOV TWV NPONyoUHEVWY EEAUNVWV Gnoudwv.

Ta opia auTa yia emAoyn Hadnuarwv 5% kai 6°° eEapnvou sivai:

MabruaTa enihoyng eupUTepnG naideiag kai pabruaTta eAelBepnc emidoyng: 36 ECTS
Mabnpata emhoyng EnioTipng Twv YAikav: 72 ECTS

Ta opia yia emAoyn padnuartwv 7°° kai 8° eEapnvou sivai:

MabruaTa emiAoyng eupUTEPNG YvWoNG kal Jadnuata eAeliBepng emhoyng: 48 ECTS
Ma6npara emhoyng EmoTipung Twv YANkov n Ainhwyatikn Epyacia I: 96 ECTS

Eniong, yia Tnv €yypa®n Toug oTa kat’ €mAoyn pabnuarta €ival anapaitntn n €MITUXNG €EETacn oTd
TUXOV EMIPEPOUC NpoanaiToUpeva pabnuaTa Tou kat’ emAoyn HadnuaToc.

To guvolo Twv ECTS Twv kat’ emAoyn pabnuatwy nou dnAmvovTal g€ KAnolo €Eaunvo dev Pnopei va
unepBei Ta 30 ECTS. To opio peiwveralr ota 25 ECTS 13 20 ECTS o€ nepinTwon nou OnAwveral
TauToxpova kai AinAwpaTikn Epyaaia I iy II avrioToixa.

0dnyisg yia Ta Maénpara EmAoyng

1. O péyioToG apIBPOG HaBnUATWV €MAOYNG MOU Hnopouv va dnAwoouv ol goItnTég 5%, 6%, 7, 8%
€Eaunvou Kabwg kai ol (POITNTEC MOU €XOUV CUUNANPWOEl 4 £Tn QoiTnong kaBopileTal anod To IoxUov
NpOYPAua ornoudwv.

2. O1 poitnTég nou e€aopalifouv dikaiwpa eyypa®nc oc pabnuarta emdoyng 5% kar 6% efapnvou
HnopoUuv va enAEEOUV OVO HETAEU TWV NPOCPEPOUEVWV HABNUATWV TWV EEQUAVV AUTOV.

3. O1 @oITnTEG Nou eEaopaAifouv dikaimpa eyypagng o dadnuarta enioyng ENotiung Twv YAk 7¢°
kal 8% efaurjvou €xouv Tn duvaTtoTnTa va enmiAé€ouv O0oa padnuata emioyng embupolv and Ta
palruaTta nou npoogépovTal aTo 5° ) 6° €Eaunvo, avrioToixa (Méxpl Tov péyioTo apiBud ECTS nou
IoxUel yia Ta palnuara emAoyng ava g€aunvo). To napanavw loxuel akdpa kal av ato 5° kai 6° eEaunvo
Ol OITNTEG AUTOI £XOUV €EETATTEI ENITUXWC OE OAA HaBniKaTa enAoyng nou ixav enAEEEL.

4. O1 nepiopioyoi anokTnong SIKAIMUATOG EYYPAPNG OTIC SIAPOPEG KATNYOPIEG MaBNUATWV €MAOYNG,
ONWG NoogooTd enmITuXoUC €EETAONG OF UMOXPEWTIKA MaBruaTa Tou MpoypdupdaTog onoudwv Kal
npoanaiTouyeva pabnuata, ioxUouv e Tov TpOMNo nou avagépovTal atov Odnyo noudav.

5. Na Tnv andktnon nTuxiou NPOCUETPEITAl O OUVOAIKOG apiBuo¢ LaBnudTwv EmAOYic nou
napakoAoUBNoE ENITUXWG O (POITNTNAC Kal OXI N KAaTavour Toug oTa diagopa €EANNVA oroudmy.

MpaxTikn Aoknon

H npakTikl doknon Twv QoITNTOV anoTeAel eknaideuTikd NPOypaua Nou anookomnel aTnv agonoinon
TWV aKadnUaikwv TOUG YVOOEWV Kal aTn JIEUKOAUVON TNG EVTAENG Toug OTo napaywyikd oUoTnua Tng
Xwpac. H MpakTiky Aoknaon duvaTtov va Bswpnbei wg Yadnua enmAoync €av n €KTaon Kai n noieTnTa Tng
aoknong 1o enmitpenel. H MpakTikr) Aoknon oToxeUsl oTn oUVOEon NAavenioTnuiou-napaywylkou Topéa
WOTE Ol POITNTEC Va €ival EVNHEPWHEVOI NANPESTEPA YIA TNV KATACTACT NOU EMIKPATEI OE AUTO TO TUNAKA
TNG ayopdg epyaociag kai aTo nmBavo PEAOVTIKO epyaciakd Toug nepiBAMov. ETOXOG €niong €ival va
d0Bsi GTOUG POITNTEG N €UKaipia va SlEUpUVOUV TNV akadnuaikry Toug yvwon kabwg kal va BeATIoouY
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TNV €uneipia Toug o€ OTI APOPA OTNV EVACXOANCT) TOUG HE NPOBARKATA Kal ENIOTNHOVIKA dedoUEva nou
avakunTouv o€ npaydaTikd epyaciakd nepiBaiov. TéNog Yéoa and To Beoud Tng MpakTiknig AdKNoNG
eMOIMKETAl N dnMIoUpYia 10XUPWV Kal BIOCIHWV JEOPWV TWV NAPAYWYIKWV HOVAdwV TOU €UPUTEPOU
IDIOTIKOU, aAAG Kal dnNUOCIoU Topéd, TOOO HE To Tdpupa (EmOoTnHOVIKO - €pEUVNTIKO NEdio) OGO Kal e
TOV aoKOUWEVO PoITNTN (Nedio eNayyeALATIKAG anacxoAnonc).

MpoUndBean emAoyng Twv GoITNTWV yia MpakTikry Acknon €ival va €X0uv eKNANPWOEl EMITUXWG TIG
UMNOXPEWOEIG TOUG OE PaBruaTa nou avTioTolxoUv aBpoloTika TOUAAXIoTOV OTa 5/8 Tou GuvOAoU TWV
AiIdakTIK®WV Movadwv (150ECTS) nou anarrouvTtal yia Tnv Afwn Tou MTuyiou. € nepinTwaon nou yia pia
OUYKeKpIMEVN €Talpeia/@opéa undp€el peyahltepn {Tnon and TIC duvaTtoTnTeg unodoxnc, Oa
£(papHOCTOUV T NAPAKAT®W KPITHPIA EMNIAOYNG:

Meooc dpog fabuooyiac

Bpapeia kai UoTPOQIES 110U EXEI NMAPEL.

ZTOXO! Kai EVOIAPEPOVTA TOU QOITNTI/TPIAC

ApIBLOG aBnudTwy nou o YoITNTIIG/TPIA EXEl EEETATBEI EMTUXWG.
Supperoxri o€ Eupwnaikd npoypdupara (n.x. Erasmus).
EVTOnIoTnNTa O OXEOT LE TNV £0pd TOU POPEQ.

H xpovikr} SIGpKeia TNG NPAKTIKAG Aoknong 8a eival dUo WPNveC kal Ba avTioToIxel o€ TPEIG JIDAKTIKEG
Movadec.

LLP/ERASMUS

ZnueiwveTal o1l dideTal n duvaToTNTA NPAYHATONOINONG NPAKTIKNG AOKNONG O XWPA TOU €EWTEPIKOU
oTa nAaioia Tou npoypdappatog LLP/ERASMUS. H aoknon duvaTov va avTioToIXEl o€ pabnua enmiAoync.
2Tnv nepinTwon autn dev loxUouv ol npoUnoBéosic nou avaypdgovral napandvw yia Tnv
npayparonoinan NPAakTIKNAG AoKNONG O €NIXEipnon TNG nUedannc. MepioooTEPEG NANPOPOPIEC yia TNV
NpakTIkfy doknon oTa nAaioia Tou LLP/ ERASMUS avagépovtal napakdTw, OTo €dAQIO OXETIKA HE TO
npoypauua LLP/ ERASMUS.

3.11 BAOMOAOTITIA — EZETAZEIZ

H enidoon oTto pabnua kpivetalr and Tnv ekNANPWON TwV UMOXPEWMOEWY TOU (OITNTH OTO &V AOYW
pabnua. O1 unoxpewaelg kabopilovral and To dIGACKOVTA Tou PABRAUATOG O OMoIOG EVNMEPWVEI TOUG
QOITNTEG KaTA TNV €vapén Tou efaurnvou kal propei va nepihauBavouv: napadocn aoknoswv,
£PYACTNPIAKEG AOKNOEIC, NPOPOPIKEG EEETATEIG, EEETATEIC NPOOJOU, TENKEG EEETATEIC K.Q.

O @oItnTng dikaiouTal va €EeTacTel katd Tnv nepiodo Tou ZenTepPpiou oTa padnuata kar Twv dUo
(xeiMepivol kai gapivol) eEapnvwy, eve katda TiG nepiddoug deBpouapiou kai Iouviou oTa pabnuarta
HOVO TWV XEILEPIVDV Kal EApIVOV eEaunvwy, avTioToixa. H BaBuoloyia og kaBe pabnua kabopileTal ano
Tov 8I5G0KOVTA, O OMoiog UMOXPEWVETAl VA OPYAvWOeEl KaTd TNV Kpion Tou ypanTéG N Kal NPoQOpIKEG
€EETAOEIC | KAl va OTNPIXOEl o€ BEUATA 1| £EpYAcTNPIAKEG AOKNOEIC.

H BaBuoAoyia os OAa Ta pabnuata skppaleTal Je Babuo otnv KAipaka 0 éwg 10, Pe unodiaipEdslc ava
nuioegia Yovada. Baon enituyiacg ival o Babuoc 5.

ENI NTYXIQ ®OITHTHZ

Eni nTuxio Bswpeital o QoITNTAG Nou €xel CUUNANPWOel Ta TEooepa (4) €Tn onoudwv. O eni NTUXiw
QOITNTAG Wnopei va dnAwvel pabnuata (unoxpewTika f emAoyncg/AINAwPaTikn epyaocia) péxpr 30 ECTS
ava egaunvo. MNa Toug eni NTUXiw @OoITNTEC duvaTOv va NapéEXeTal Je anoPAceic Tou YMNoupyeiou 1 TNG
SUYKATOU n duvatoTnTa €mnAéov €EETAONG KATA Tnv nepiodo Tou dePpouapiou kal Tou Iouviou.
SUPQWvVa Pe TNV nponyoUMevn vouoBeoia unnpxe OIKAIWHPA NTUXIAKWV E€EETACEWV WABNUATWV Twv
€APIVV Kal XEINEPIVAV EEAUNVOV.
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3.12 2YNOAIKOZ BAOMOZ ETOYZ

O Ba®pog "EToug npoadiopileTal cUPPWVA HE TOUG NAPAKATW KAVOVEG:

- O @oITNTAC Ba npénel va €xel NapakoAoUBnoel Je ENITUXia OAA TA UMOXPEWTIKA HABAUATA ToU £TOUG
nou avaAoyoUv oTa avTioTolxa €Eapnva kabwce kal Tov avTioToIXo EAAXIOTO apIBHO HaBnNUATwV EMAOYNC.

- Ma Tov unohoyiopd Tou Babuol £Toug, o Babuog emiTuxiag kads pabnuaTog noAanAacialeTai eni £va
ouvTeAeoTn] BapuTnTag nou TauTi(eTal Pe Tov apIBPO Twv JISAKTIKWYV Hovadwv Tou pabnuartog. To
abpoloua TV ENIPEPOUG YIVOUEVWY dlalpeiTal e To ABpoiopa Twv OIOAKTIKMY HOVadwVv OAWV TwV
HaBnuaTwv Tou £Toug. O PECOC OPOG NOU NPOKUNTEI anoTeAsl To BaBPO €Touc.

- EGv 0 @oITNTNG £xEl NApakoAoUBNOel PE €MITUXIA MEPICOOTEPA aANO Tov eAdXIOTO apiBud pabruarta
enmIAoyng, TOTe pnopei va dnAwaoel nola anod Ta emnAéov pabnuarta emAoyng dev emiBupei va AngBolv
unoyn oTov kabopiopo Tou Babuol £Touc.

- Kabe ZenTépBpio, HETA Tn OelTePN €EETAOTIKN NePiodo, kATAPTILETAI N £TNOIA O€IPA ENITUXIAG YIQ KABE
éva and Ta Téooepa £Tn QoiTnonG. H oeipd enituyiag evog £Toug NepIAAPBAVEl TOUG (POITNTEG NOU KATA
TNV nponyoUpevn akadnudikr nepiodo (orToloav oTo ev AOyw £T0G kal napakoholBnoav pe eniTuyia
oAa Ta pabrpaTta autou, KaBw¢ kal OAa Ta PABAMATA TwWV NPONYOUHEVWY €TQV. Ol ETHOIEG OEIPEG
eMITUXiac xpnoidonoioUvTal yid TNV darovour) UnoTPoQIoV, TIMNTIKOV OIAKPICEWY, OUOTATIKMV
EMIOTOAWYV, K.AM.

3.13 AHWH NTYXIOY

O1 npoUnoB£aeic yia TN Afjwn Tou NTuXiou oTnv EnmoTrun Twv YAIKQV ivat:

A) Eyypapry oto TuAMa KATA TNV €l0aywyr, avaveéwon eyypageng otnv apxn kdbe akadnuaikol
€Eaunvou kal napakoAoudnon Pabnudtwv TouAdxioTov yia 8 Eaunva.

B) EniTuxng €&€Taon o OAA TA UNOXPEWTIKA HaBRKaTa kai GUPNARPwaon TouAayioTov 240 ECTS nou 6a
npoépxovTal and Tnv aépoion Twv JIDAKTIKOV HOVAdwv TwvV Habnudtwv (UNoXpewTiKd HabnuaTa Kai
pabnuaTa emAoync/AINAwUaTIKr €pyaaia), Ta onoia o GoITNTAG NapakoAoUBNCE e eniTuyia.

Ma Tov unoAoyiopd Tou BaBuol nTuyiou, pe Baon Tic diaTtageig TG un’ apiB. 141/B3/2166 Y.A. (PEK
308/18-6-87) noAanAacialetal o Babuog kaBe pabnuaTog eni €va CUVTEAEDTH O onoiog ovoudaleTal
ouvTeAeoTNG BapUTNTag Tou pabnuaTog kai To aBpoloua Twv eni PEPOUG YIVOPEVWY dlalpeiTal YE To
G6poIoHa TWV CUVTEAEOT®Y BapUTnTac OAWY TwWV HABNUATWV AQUT®V.

O1 ouvTeAeaTeG BaputnTag kupaivovtal and 1.0 éwg 2.0 kai unohoyideTal wg eEnG:
MabruaTa pe 1 1) 2 JISAKTIKEG ovAdeG £XOUV ouvVTeEAEDTN BapuTnTag 1,0.

MabruaTa pe 3 1 4 JISAKTIKEG OVADEG £XOUV GUVTEAEDTN BapuTnTag 1,5.

MabrjyaTa pe nepIocOTEPEG ano 4 JIDAKTIKEG HOvVAdEeG €xouv ouvTeAeoTn BapuTtnTag 2,0.

H enidoon Twv QoITNTwyv, avaloya We Tov TEAIKO BaBUO Nou EMITUYXAVOUV, MNAipVvel OTO MTUXIO TOUC TOV
€€N¢ XapakTnpiopd enidoonc:

KaAwg: 6.5 > BaBuog Mruyiou > 5
Niav Kahoc: 8.5 > BaBuog Mruyiou > 6.5
ApioTa: BaBuog Mruxiou > 8.5
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3.14 MPOrPAMMA SOCRATES — ERASMUS

To npoypappa Lifelong Learning Programme (LLP) €ival £&va npdypappa KovoTIKNG dpaong oTov TOWEa
NG eknaideuonc. H dpaon ERASMUS Tou npoypaupatog LLP yia Tnv TpIToBabuia eknaidsuon &xel wg
KUPIOUG OTOXOUG:

Tn BeATiwon Tng noioTnTag TnG TpiToBaduiag Eknaideuong kai oTnv evioxuon Tn¢ Eupwndikng
AlaoTaong.

Tnv evBdppuvaon Twv dIEBVmV ouvepyacimv Twv Idpupdtwv Tng TpitoBaduiag Eknaidsuonc.

Tnv KivATIKOTNTA QOITNTWV Kal kabnynTwv kal Tnv evioxuon Tng dlagpaveiag kal Tng NARPoug
akadnuaikng avayvawpiong anoudwv Kal akadnuaikwv TITAwv ag oAOkAnpn Tnv Eupwnaikr ‘Evwan.

01 oTOXO0! TNG KIVNTIKOTNTAG TWV (POITNTWY, OTO NAQICIO TOU NpoypduuaTog ERASMUS eivar:

H napoxr eukaipi®v o€ QOITNTEG WOTE va eNWPeANBoUY, anod YAWOOIKNAG, NONTIOUIKNAG, KAl EKNAIDEUTIKAG
NMAEUPAg, anod TNV danokTnon eunelpiag oTiG AGAEG €upwndikéG XWPEG kAl ANd TA NPOCMEPOHEVA
QVTIKEIYEVA Onoudwv.

O gunhouTIopoG Tou eknaIdeuTikoU NepIBAAOVTOG Tou 15pUKATOG UNodoxXNG.
H npoaywyn Tng ouvepyaoiag JETAEY 1IDpUKATWY Ta onoia avTaAAAGCouV QOITNTEC.

H oupBoAr oTnv avaBadpion TnG KoIVwviag YEVIKOTEPA £podIalovTag Toug VEOUC KE uynAn EeIdikeuan,
gupeia avTiAnwn kai diebvr) eunelpia Je OTOXO VA ANOTEAECOUV TOUG ENAYYEAUATIEG TOU HEANOVTOC,

H oupBoAn oTig dandveg KIVNTIKOTNTAG KAl N NApoXr EUKAIPI®V Yid TNV NpayudTonoinon Hiag nepiodou
OnoudwV OTO EEWTEPIKO OE POITNTEG, OTOUG ornoioug AAwG dev Ba RTav ePIKTO.

O1 npoUnoBéoeic nou npénel va NANpoi €vag @oItnTAg Tou TPAMAaTo¢ EMoTAUNg Twv YAIKQV yia va
OUMMETEXEI 0TO Npdypappa LLP/ ERASMUS eivail o1 akOAOUBEC:

1) Na €xel oAokAnpwoel Ta Téooepad (4) NpwWTA EAUNVA GNIOUdKV.

2) Na éxel oupnAnpwoel €EnvTa nevre (65) JIOAKTIKEG HOVADEC WETA aMNO €EETAON OE UMOXPEWTIKA
HabriuaTa Tou NPoypAuuaTos arnoudwy.

O1 @oITnNTEG nou Ba peTaBouv oTa napandvw 1Idpupata Tng Eupwnaiknc ‘Evwong, €xouv Tn duvatoTnTa
va napakoAouBrjoouv padnuarta ald kai va eknoviioouv SINAWUATIKY epyacia. Ta pabnuata f/ kai n
dINAwpaTIKn epyacia avayvwpilovTal KaTa avTioTolXia Je Ta JabruaTa nou npoa@épovtal anod 1o Tunua
EnmoTtApng Twv YANK®OV Kal 0 Ouh@wvia Pe To ouotnua didakTikwv povadwv ECTS (European Credit
Transfer System).

ZnueIwveTal OTI ol GOITNTEG KNopolv va peTakivnBolv pEcw Tou npoypdupaTtog LLP/ ERASMUS povo
yia va diavuoouv pia nepiodo onoudwv ot &vo Tdpupa OE avTIKATACTAON AVTIOTOIXNG NEPIOdOU
onoudwv aTo Tdpupd Toug.

Mépav and To npdypaupa LLP/ ERASMUS yia onoudég, oToug OITNTEG TOU TUNPATOG HaG NApEXETAl N
duvaToTnTa va PetaBolv OE Wia Xwpa Tou €EWTEPIKOU yia MPAKTIKA GOKNON oTa nAaioia Tou 15iou
npoypappaToc. H didpkeia TNG NPAKTIKAG AoKNong eival 3 £€w¢ 12 Wriveg kal AauPavel xwpd OE pid
enixeipnon (dnuoaoia i IBIKTIKA) TNG aAA0dANiC. ZnNUeIVETal OTI yid TN CUMHETOXN oTo LLP/ ERASMUS
yla NPAKTIKN Aoknon 3ev 1IeXU0UV ol NpolnoBETEIC yia T oUPPETOXN oTo LLP/ ERASMUS yia onoudeEc.
Eniong, yia Tnv KivnTIKOTNTA HPE OKOMO TNV NPAkTIKr doknon Oev anaiteitai n ouvayn OIPEPOUC
oUpQWVIag PeTal Tou MavenmioTnyiou MaTtpwv kai Tou Popéa unodoxnc ONwC aAnaiTeiTal Je yia To
npdypappa LLP/ ERASMUS vyia onoudéc. TéAog, n emiAoyr TwV QoITNTWV nou Ba KivnBouv yia NPakTIKn
aoknon dev yiverar and 1o Tunua EnmioThung Twv YAIKOV aAd anoé tnv Emirponrn ERASMUS Tou
MavenioTnpiou MaTpwv.

MAnpo@opiec  yia TO npoypapua LLP/ ERASMUS undpyouv  otnv I0TOOEAIDA
http://www.upatras.gr/index/page/id/52. Tlia nepicOOTEPEG NANPOPOPIEG, Ol  POITNTEG
napakahoUVTal va enIKOIVWVAOOUV |IE TOV GUVTOVIOTN Tou npoypdupatog SOCRATES — ERASMUS vyia To
TuAua EmoTung Twv YAIK®V, K. EppavounA TonoyAidn (etop@upatras.gr).
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4. NPOrPAMMA MNMPOMNTYXIAKQN ZIMMOYAQN

S

4.1 NINAKAZ MAGHMATQN

TS

AIDAKTIKEG MOVADEC
EEapnvo I
Mapadooeig MpakTikn Aoknon
>UvoAo
. .| 'Qpeg .| AidakTikwv | ECTS
] n Qpe AIdaKTIKE .| AIBAKTIKE .
e Mol 5IgCIEIKCI)\iCIQ Movadeg ° JECNE Movadeg | Movadwv
Aoknong
EIOGYC.OYIKG Oepara : MAS_111 4 4 0 0 4 5
EnioTpng Tov YAIK@V
A MAS_112 4 4 0 0 4 5
Mabnpartika I
MAnpopopIk I MAS_113 2 2 4 2 4 6
duoikn I MAS_114 3 3 0 0 3 5
EpyaoTrpio I ®uoikig MAS_115 0 0 2 1 1 3
Xnueia I MAS_116 3 3 2 1 4 6
>YNOAO ECTS - - - - - 30
AIBAKTIKEG Movadeg
EEaunvo II
Mapadooeig MpakTikn Aoknon
>UvoAo
. .| 'Qpeg . | AidakTikov | ECTS
: ; QpEG AIDAKTIKEG , | AIBAKTIKEG .
Madnua SRS d1daakahiag | Movadeg RpaKﬂan Movadeg Movadwv
OKNang
Enmiotnun Tov YANIKQV I MAS_121 3 3 0 0 3
AT | . MAS_122 0 0 2 1 1
Eniotpng Tov YAIK@V
Epappoopéva
MaBrparika II MAS_123 4 4 0 0 4
MAnpo@opikn II MAS_124 2 2 4 2 4
®uoikn 11 MAS_125 3 3 0 0 3

24




Kavoviouog Snoudwv

Epyaotnpio II ®uoikng | MAS_126 1 3
Xnueia II MAS_127 4 5
2YNOAO ECTS - 30
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AIBAKTIKEG Movadeg

EEaunvo III

Mapaddoeic MpakTikr) AoKnan

>Uvoho
. .| 'Qpeg .| AidakTikov | ECTS
. , Qpeg AISAKTIKEG . | AIOAKTIKEG .
laeEe e 01daokaAiag | Movadeg EpaKTlan Movadeg MY
0KNang

BioAoyia Kuttapou I MAS_231 3 3 0 0 3 4
Enmiomun Twv YAikav II MAS_232 4 4 0 0 4 6
Epyaomipio IT EMIOTAUNG | yac 533 0 0 2 1 1 3
TV YAIKOV —
Eqappoopéva
MaBpaTa IIT MAS_234 4 4 0 0 4 5
duoikn III MAS_235 3 3 0 0 3 5
EpyaoTnpio III duaoikng MAS_236 0 0 2 1 1 3
duaoikoxnpeia I MAS_237 3 3 0 0 3 4
2YNOAO ECTS - - - - - 30
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AIBAKTIKEG Movadeg

EEaunvo IV
Mapadooeig MpakTikr) AoKnaon
>Uvoho
. : 'Qpeg ., | AidakTikv | ECTS
. : Qpeg AIBAKTIKEG . | AIBaKTIKEG .
Madnwa Kwdikog d10ackaiag | Movadeg I;pammg Movadeq Movadav
0KNongG
BioAoyia Kuttdapou II MAS_241 3 3 0 0 3 3
EpyaoTnpio BioAoyiag MAS_242 0 0 2 1 1 2
IEI';"’T””” TOVYAKOV | vas 243 4 4 0 0 4 6
Epyaompio L MAS_244 0 0 2 1 1 3
EnioTnpung Tov YAIKwv
Eqappoopéva
MaBnuaTika IV MAS_245 3 3 0 0 3 3
Oswpia MBavoTnTWV
Kal ZTOXAOTIKEG MAS_246 3 3 0 0 3 3
AladIkaoieg
duaikn IV MAS_247 3 3 0 0 3 4
EpyaoTnpio IV ®ugikng | MAS_248 0 0 2 1 1 2
Eidika ©¢para
MxaVIKAC MAS_249 3 3 0 0 3 4
2YNOAO ECTS - - - - - 30
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AIBAKTIKEG Movadeg

EEaunvo V
Mapadooeig MpakTikr) AoKnaon
>Uvoho
. ] 'Qpeg .| AidakTikov | ECTS
; 0 Qpeg AISAKTIKEG . | AIBAKTIKEG .
MRl SOES d10aokahiag | Movadeg ITLOGKT'K”C Movadeg Movadav
oKnong
f\';"””“” TOVYNK®V | \as 359 4 4 0 0 4 6
Epyagmnpio IV- '~ | as 357 0 0 2 1 1 3
Emomnung Twv YAIKwvV
duoikoynpeia II MAS_353 3 3 0 0 3 4
Epvaornpio MAS_354 0 0 2 2 2 2
duoikoxnpeiag
Ficaywyn om MAS_355 3 3 0 0 3 3
KBavTtopnxavikn
Xnueia I11 MAS_356 2 2 2 1 3 4

Mabénuata EmAoyng

>uvoAika péxpl 8 ECTS

>YNOAO ECTS

<30
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AIBAKTIKEG Movadeg

EEaunvo VI

Mapadooeig MpakTikr) AoKnaon

>Uvoho
. .| 'Qpeg . | AidakTikwv | ECTS
; ; Qpeg AIBAKTIKEG .| AIdakTIKEG .
Maénua Kuwdikog di1daokaAiag | Movadeg Epamknq Movadeg Movadwv
oKnong

Enmiomun Tov YAkav V | MAS_361 4 4 0 0 4 6
Epvagmpio V' | vas 362 0 0 2 1 1 3
EnioTpng Tov YAIK@wv
>TaTioTIKr Mnxavikn MAS_363 3 3 0 0 3 5
>ToIxeia MopIakng
®uaikng kal KBavTikng MAS_364 3 3 0 0 3 4
Xnueiag

Mabénuara Emoyng

SuUvolIka PExp! 12 ECTS

2YNOAO ECTS

<30
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AIDAKTIKEG MOVADEC

EEapnvo VII

Mapadooeig MpakTikr) AoKnaon

>UvoAo
. .| 'Qpeg ., | AidakTikv | ECTS
. . QpeG AIDAKTIKEG .| AIBAKTIKEG :
e e d1daokaliag | Movadeg Epamknq Movadeg ieto 7
oKnonG

\E/'I"'OT”“” TOVYNKOV | vas 471 | 4 4 0 0 4 6
EpyaoTrpio VI
EnioTnpng Twv MAS_472 | 0 0 2 1 1 4
YAK®V
IA;n)\wpaﬂKn EPYAOIa | \ias 473 | - ) ) ) 3 5

Ma6ruaTta Eniloyng

OUVOAIKG PEXpI 15 ECTS**

2YNOAO ECTS

<30

* Ynapyel duvaTtoTnTd €MAOYNG

™G AInAwpaTiknG Epyaociac II og xelpepivd €EAUnvo €QoOcov Exel
NPONYOUHEVKG oAokANpwBEi eniTuxwg n Ainhwpatikn Epyacia I.

** O apIBPog npooau&averal kata 5 ECTS eav dev enikeyei n AinAwpaTikr Epyaaia 1.
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AIBAKTIKEG Movadeg

EEapnvo VIII

Mapadooeig MpakTikr) AoKnaon

>Uvoho
. .| 'Qpeg .| AidakTikov | ECTS
] : Qpeg AIBAKTIKEG . | AIBAKTIKEG .
Manwa Kwdikog d10ackaAiag | Movadeg Epamknq Movadeg Movadwv
oKnong

AinAwpaTikn epyacia IT | MAS_481 | - - - - 6 10
Mabénuata EmiAoyng OUVOAIKA WEXPI 20 ECTS***
H
AimAwpaTikn epyacia I | MAS_473 - - - - 3 5

Ma6npara Emhoyng

OUVOAIKA PEXPI 25 ECTS***

2YNOAO ECTS

<30

*¥% O apiBuodc npooau&averal kata 10 ECTS 1 5 ECTS €dv dev eniheyei n AinAwpatikn Epyaocia II | I

avTioToixa.
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4.2 MINAKAZ MAOGHMATQN ENMIAOINHz

ATAAKTIKES MONAAEZ

2YNOAO
MAGHMA KQAIKOZ | EZAMHNO Moa , | AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapadoosig Ap KTIKN | MONAAGN
oKnon
F'ewAoyia MAS_357 v 2 1 3 4 -
MVWOTIKN )
Woyehovia () MAS_358 v 3 0 3 4
OIKovopika  Tou
MepiBaA\ovTog Kal
TV QUOKAV | yag 359 v 3 0 3 4 |-
Mopwv yia pn
OIKOVOHOAGYOUG
(*)
HAEKTPOVIKEG Guotkn II
Babpides kal | MAS_3510 v 3 0 3 4 | EpyaoTipio III
Kukhwpata DUOIKAC
OIKOVOMIKN ™G )
Texvohoyiac 1 (+) | MAS-3511 v 3 0 3 4
Bion@ikr (*) MAS_3512 Y 3 0 3 4 |-
MAnpo@opikn III MAS_3513 v 1 2 3 4 MAnpo@opikn I, 11
YAIka TnG 'ng MAS_3514 Y 2 1 3 4 Mewhoyia
®iAoooia ™G
: MAS_3515 Vv 3 0 3 4 -
EnioTrApNG (%) -
Ayyhikn  FAwooa
kair Opoloyia oTnv KaAr Fvawon Tng
EnioTnun TV MAS_365 VI 3 0 3 4 AyyAiknic FTAwooag
YNKQV
EnioThpn Twv
YAIK®V I,
Epy. I Emompng
EnioTnun Kai TV YAKQV,
Texvodoyia = 1 yag 366 VI 2 1 3 4 | ouoiknd 111,
YypokpuaTaAAIKwV
YNKQV Epyaompio II
®UoIKNC
EpyaoTrpio III
®uoikng
MeAETn TG Aourig EnmioTAun Tov
Tov  YAKGV pe | MAS_367 VI 2 1 3 4 | YAkvI,
TeXVIKEG ZKeBAONG duoIk IV
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ATAAKTIKES MONAAEZ

2YNOAO
MAGHMA KQAIKOZ | EZAMHNO n , | AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapadoosig ApaKT'Kn MONAAQN
oKnon
EriAoyn Tou
OIKOVOUIKN ™G Haéruarog
TexvoAoyiag II (*) MAS_368 VI 3 0 3 4 OIKOVOIK TNG
Texvohoyiag I
MAnpoopikr) IV MAS_369 VI 2 1 3 4 MAnpo@opikn I, 11
Tpia and Ta
: napakdaTw:
AidakTIKN TG | A 3610 i 3 0 3 4 P!
DuaIKNG Xnueia I, 1I,
®uoikn I, II
YAIka Kai EnioThpn Twv
NepIBaAov MAS_3611 VI 2 1 3 4| Yakov 111
EnioThpn Twv
YANkwv I-II1,
Aopika YAIKG MAS_3612 VI 2 1 3 4 Ei5Ika OfuaTa
Mnxavikngc, Eo.
Maénuarika IV
Biopnxavika EnioThpn Twv
MAaoTika MAS_3613 VI 2 1 3 * | YAkdv I
Eidika ©¢pata II'I\;\npocpoplkr'] L II,
VBT MAS_474 VII 2 1 3 5 ' ,
Enotnune  Twv Eg. MaBnuartika
YAIK@V v
©¢uata
Biounxavikwv  Kkai EnioThpn Twv
TexvoAoyIKaV MAS_475 VII 2 1 3 5 .
; YAikwv I-II1
EQappoynv TV
YNK®V I
onTika Kai duoikn I, I1I, 1V,
OnTONAEKTPOVIKG MAS_476 VII 3 0 3 5 | EmoTAN Tov
YAika YAik@v II
. . EnioThpn Twv
MayvnTika YAika MAS_477 VII 3 0 3 5 YAV I, 11, V
Auoppa Kpapara EnioTrun Twv
kal Navodounuéva | MAS_478 VII 2 1 3 5 YANkwv I-I11,
YAIKa ®uoikn I-111
Koivwviohoyia Tng
Exnaideuong kai | MAS_479 VII 3 0 3 5 -
TOU Zx0Aeiou (*)
SUvBeTa YAIKA MAS_4710 VII 2 1 3 5 | Emomun Tev
YAikwv III
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ATAAKTIKES MONAAEZ

2YNOAO
MAGHMA KQAIKOZ | EZAMHNO A— AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapadooeig Apa M| MONAAQN
oKnon
EnmioThun Tov
dwTovikn 1 MAS_4711 VII 3 0 3 5 YANkwv LII, duoikn
v
Biounxavika .
MéTaAha kal | MAS_4712 VII 2 1 3 5 | Emomnun Ty
: YAhikov II, V

Kpaparta
EnmioThun Twv

EnioThun Yhikav I, II

Enipaveiwv-Aenta | MAS_482 VIII 2 1 3 5 | ®uoikoxnpeia I,

Yuevia EpyaoTrpio
duoikoxnueiag
EnioThun Twv
YANK®V I,

Eupun YAika MAS_483 VIII 2 1 3 5 ®uoikn 111,
Epyaommpio III
dUoIKNC
EnioTnpn Twv

Huayayipa YAika YANkav V, Eioay.

ka1 AaTGEEIC MAS_484 VIII 2 1 3 5| oy
KBavTounxavikn

O©¢uata

Biopnxavikwv  kai EnioTiun Twv

Tsxvo)\ow'Kcov MAS_485 VIII 2 1 3 5 YAKGY I-ITT

Epapuoynv  TwvV

YNk II

Kepapika Kai EnioThun Tov

‘Yahol MAS_486 VIII 2 1 3 > YNkwv I-I1T

Moonvuiva EnioThpn Twv

PONYL MAS_487 VIII 2 1 3 5 | YAkév IV, Biohoyia

BioUAika :

Kuttapou I, II
EnioTApn Twv

Ynepaywyoi MAS_488 VIII 2 1 3 5 | YAkovl
®uoikn I-111
EnioThpn Twv
YAikav I, IT ®uoikn
1v,

dwTovikn IT MAS_489 VIII 1 2 3 5 EpyaoTripio IV

®UaIKNG,

Eridoyn dwTovIKh
I
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ATAAKTIKES MONAAEZ

2YNOAO
MAGHMA KQAIKOZ | EZAMHNO n , | AIAAKTIKQN | ECTS | MPOAMAITOYMENA
Mapaddoeig ApaKTlKn MONAAQN
oKnon
Eicaywyn ora | MAS_4810 VIII 3 0 3 5 EnioTnun Twv
YNKG kal  OTIG YANK®V V,
Algpyacieg
KBavTikng EOOY' omv.-
HAekTpOVIKNG BavTopnxavikn,
>Tolxeia MopIakng
®UOIKNG Kal
KBavTikng Xnueiag
YNk via EnioTrun Twv
aVavEQOILES MAS_4811 VIII 3 0 3 5 KN
: ] YAkav V
MNnYEG evEpyeiag
: ) Xnueia III, duoikn
Mopiaka — Navo- | \iaq 417 | v 2 1 3 5 | 1V, EmoTipn Tov
UAIKa .
YAkwv V
AII‘I)\(,L)'}JCITIKT] MAS_473 | VII - VIII 5 Egaanon ano To
epyaaia I Bepa
AII‘I)\(,L)'LJCITIKT] MAS_481 | VII - VIII 10 E'f’,aanon ano To
gpyacia I Bepa
MpakTiki Aoknon | MAS_491 | VII - VIII - - 3 5 |-
ACKNON WECW TOU , ,
MPOYPALLATOC \(/)G(zognmq npenel
KIVNTIKOTNTAG MAS_492 | VII - VIII - - 3 5 X!
TouAayioTov 150
LLP/Erasmus ;
ouvoAlika ECTS
Placements

* Mabnuata eupUTepng naideiac
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MNEPIrPA®H MAOHMATQN: EEAMHNO 1

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

To oUupnav kal ol yaha€iec. O NAIog kai To nNAavnTIKO ouoTnua. H UAn kal ol dlaoTAcEIC OTov
Hakpokoopo. H akTivoBoAia Tou nAlou, nnyn evépyeiag kai {wne. 'Evag TexvnTog dopupopog BAENE! PE TO
TnAgokonio Tou Tnv ' ano To didotnua. O dIaoTACEIS TwV AVTIKEIMEVWY TNG Kadnuepiving {wnc. H
atydoQaipa, Ta aépia TNG, Ta POpIa kai Ta atopa. O1 Bakacosg, To uypd oToixeia. H oTepid, Ta Bouvd,
Ta oTEPEA UNIKA. ‘Eva onTikd HIKpookOMnio avaAUel éva (UOIKO NETPWHA. To NAEKTPOVIKO HIKPOOKOMIO
BAENEI TOV HIKPOKOOMO. EIKOVEG and NAeKTPovIkO HIKpookonio SiEAeuong deixvel TNV aTtopikn dopr. Ol
OlaOTACEIG TOU MIKPOKOOHOU Kal TNG DOMAG TNG UANG.

H ZQH, O ANOPQIOZ KAI TA NPQTA EPIFAAEIA

H Cwn otnv . OEuyovo, akTivoPBoAia, kUTTapa, {WVTEG opyaviopoi oTo QUOIKO MepIBAMov. YA,
evépyela kal {wr). O avBpwnog oTnV NPoIoTOpIKN Nepiodo. XpovoAoyikr €EENEN anod Tnv naiaioNiBikn
enoxn w¢ Tnv €noxr Tou cidnpou. Ta npwTa UAIKA. METPeC kal ooTd {wwv. Padievépyeia. Aopr kal
(QUOIKEG 1010TNTEG TWV UANIKWV TNG yNG. MnxXavikeg IS1I0TNTEG kAl TA NPWTA £pyaAEia oTnv unnpeaia Tou

avepwrou.
YAIKA KAI TEXNOAOTITA ZTHN APXAIOTHTA

YNKG kai oTnvV avanTtu&én Twv npmTwv MONTIOH®Y. DUOIKEG IDI0TNTEC TV UAIK@V. Mapaywyn Kai
enegepyaoia UMKV atnv KAaooikn apxaidtnta. Ta Oodikd UAIKA kai ol 1810TNTEG Touc. H néTpa, To
Mappapo, To EUAo, o HOAUBDOG, 0 XAAKOC Kal O GidNPOC OTO HIKPOOKOMIO: IDI0TNTEC Kal doury. H xUTeuon
Kal n okAnpuvon Tou petaMou. O nnAOC, Ta Kepapikd UAIKG kal ol UaAol oTnv apxaliotnTa: Soun Kal
1510TNTEG. H napaywyn kai n Bagn Twv ayyesiwv pe vavoUiAikd. To nAaopovikd UAIKO OTO QWTOUETPO Kal
TO NAEKTPOVIKO HIKpOooKOMio. Epyaleia kal npwTeg pnxavég. MoxAoi, BeppIKEG IBIOTNTEG, avToxn UAIKWV.
EneEepyaoia uhikwv and Tn Pwpaikn enoxr kai To BuZavTio aTov peoaiwva. H avayévvnon wg n anapxn
Tng olyxpovng eNICTRAKNG Kal TeExvoAoyiag Twv UNIK@V. AUTOKIVOUMEVEG EMIYEIEG KAl NTNTIKEG PnxXavee. Ol

UMOAOYIOTIKEC UNXAVEG.
H BIOMHXANIKH EMANAZTAZH - ANAMTY=H METAAAOYPITAZ

H Biopnxavikn enavaoraon. Ta PETAMaA kai ol 1D10TNTEC TouG. MeTtaAhoupyia, kpaupata, xUTEUon Kai
Hop@onoinon Tou PeTaAou. H kdwn Tou Eupadiol OTo NAEKTPOVIKO HIKPOOKOMIO. H HETAMIKE doun Kal
o1 1316TNTEG TV BloUNXavikwv PeTAMwv. H €EENIEN TG pnxavikng kai Tng Beppoduvapikng. Or pnxaveg
Kal ol Bgppikoi kUKAoL YAIKG Kal BIOUNXAVIKEG TEXVOAOYIEG. AMO TO TPEVO OTNV HIKPOUNXAVIKA TWV
wpoAoyonoli®v: SUykpIon dlaoTACEWY, DUVAUEWY Kal TEXVIKWV. TEXVIKOOIKOVOUIKG OTOIXEId Napaywync
UNK@V Kal OXETIKOV BIOUNXAVIKOV NPoIovT®wY. AnOG TO MPMOTO TPEVO OTA OUYXPOvVA aUTOKIVATA Kal

asponAava. O1 KOIVWVIKEC Kdl OIKOVOMIKEG EMNINTWOEIG TNG BIOUNXAVIKAG ENAVACTACNC.
H EMANAZTAZH TQN YAIKQN KAI THZ TEXNOAOITAZ TOY 200u AIQNA

HAekTPIKG Kal PayvnTikG UNIKG, NAEKTPIKEG WNXAVEG Kal napaywyn evépyelac. IdIOTNTEC kal KBAvTIKN
Ooudnl TWV UNK@V: dToda, Wopia kai oTeped. To aTtopo Tou Bohr, n apxny Tng aBeBaidotnTag Tou
Heisenberg kal n €&iowon Tou Schrodinger. To PwTOVIO GTNV UNNPECIA TWV UAIKWV. PACHATOOKOMIKN
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avaluon. KpuoTaMIkOTNTa kai nepiBAaon akTivwv-X. Xnuikn ouvBson UAIKwv. H enavaotaon Tou
NOAUMEPIOHOU. DUTIKEG Kal XNMIKEG IDIOTNTEC TWV MNOAUMEPWV. Biopopiakd UAIKA kal BIOUAIKA, 1D10TNTEG
Kal EQapuoyéG oTnv 1aTpikn. Mapadeiypara oUVBETwV UMKV ano Tnv ¢uUon Kal TNV agpodiacTnHIKn
TexvoAoyia. H avaykn autopatwv pabnuaTiK®V UNoAOYICHMY Kal EMIKOIVWVIQV. ANO TOV UNXAvIoHO Twv
AVTIKUBNpWY  OTOUG  OUYXPOVOUG  NAekTpovikoUG  umeEp-unmoAoyioTéC. H  enavdcTaon  Tng
MIKPONAEKTPOVIKNG. HAEKTPIKEG KAl ONTIKEG IBIOTNTEG TWV UNKWV. HUIQYwYIKA UNIKA, EVEPYEIOKEG (WVE,
NAEKTPOVIKEG Kal ONTIKEG ISIOTNTEG. ANO TO TPAv{oTop OTNV NAEKTPOVIKR OAOKANPWON UNEP-EUPEIag
kAipakag (ULSI). Ynepaywyoi kai TexvoAoyia uwnAwv NAEKTPOMAyvnTIKWV Nediwv yia TNV HayvnTikn
TopOYpa®ia, TNV NApaywyr EVEPYEIAG KAl TA UNEPTAXEA TPEVA.

0 210 AIQNAZ THZ MAHPO®OPIAZ KAI THZ NANOTEXNOAOITAZ

YANKkG nou napayouv Kai Xeipifovral To ¢pw¢ oTnV Unnpecia Tou avBpwnou. Aéilepc: and Tnv Bapid
vaunnyikr Blognxavia otnv vavo-enegepyaaia uNkwv Kal Tnv Blo-1aTpikn. ONTIka UAIKG oTnv napaywyn
EVEPYEIOG Kal TIG TEXVOAOYIEG TNG NANpogopiag. dwToBoATaikn napaywyn evépyelag. ONTIKEG iveg Kal
ONTIKEG TNAEMIKOIVWVIEG: O NAYKOOMIOG I0TOG Npoidv TnG Texvoloyiag Twv UAKwv. NavoUAika kai
NPWTOYVWPEG 1810TNTEG TNG vavodounuévng UANG. MAaopovia kai KBavTIkEG wneideg. HAEKTPOVIKEG Kal
QWTOVIKEG 1010TNTEG OTOV vavokoopo. NavoTexvoloyia, peéBodol, véa npoidvra oTnv unnpecia Tou
avBpwnou: BIOPNXavikn napaywyr, €eniKoIVevieg, uyeid. To HEMOVTIKO TeEXVOAOYIKO Kal (PUOIKO

nepIBalov.
EPFAZTHPIA
©a npaypaTonoin8oulv 4 Hovowpa UMNOXPEWTIKA EpyAcTnpia eNideIENG TNG opyavoAoyiag Tou TUNHATOG.

E®APMOZMENA MAOGHMATIKA 1

SUvapTOEIG HIag ETaBANTAG: OPIO, CUVEXEID, aVTIOTPOQEG CUVAPTHCEIG.

EkBeTIKEC, AoyapIBUIKEG, UNEPPBONIKEG CUVAPTIOEIG Kal Ol avTIoTPOPEG TOUC. Avadpour aTov diagopikd
AOYIOHO OUVAPTAOEWY HIAG METABANTNG: TEXVIKEG NApAYWYIONG, €(PAPUOYEC napaywywv, dlapopikd.
Oewpnua NeENAEYHEVNG Kal avTioTpodng ouvapTnong.

ZuvapTnoeiC NoA®V PJeTaBANT®V: ‘Opia Kal CUVEXEID, HEPIKEC NAPAYWYOI Kal dIapopIKd.

Avadpopr) oTov OAOKANPWTIKO AOYIOMO OUVAPTACEWYV HIAC METABANTNG: TEXVIKEC OAOKANPWONG,
EQAPHOYEG OAOKANPWONG,.

Mevikeupéva OAOKANpWUATA.

AnAEG B1a@opIKEG EEIOWOEIG 1N TAENG (Alaxwpioipeg EEIonoEIC).

SeIpEG apIBpVv Kal ouvapThoewv-Kpirpia oUyKAIoNG. ANOAUTN Kal OpoIOHop®n oUYKAION.
Mapaywyion Kai OAOKANpwan CEIpmV.

>eIpég Taylor, dUvapOCEIpEC.

Miyadikoi apiBpoi

A\yeBpa JlAVUOUATWV. ZUCTAPATA OCUVTETAYMEVWV. EowTepikd, €EwTepikd Kal MIKTO  YIVOUEVO

dlavuopdTwv. Egiowon uBeiag kar eninédou. KwvikEG TOHEG.
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M£Bodog Crammer yia €niAUCT YPAUMIK®Y GUOTNHATWY.

AlavVUOUATIKEC OUVAPTNOEIC Kal e€iowon KapnUAnG. E€icwon enipdvelac. EnQAvelec ek NePIOTPOPNG.
KaunuAoTnTa Kal oTpéwn KAunuAng. BaBuwTa kai diavuopatikda nedia.

NMAHPO®OPIKH I

IoTopikr| avadpopn TwWV UNOAOYIOTIKOV CUOTNHATWY. Auadiko ouoTnua. YAIkd (hardware) kal AoyIoHIKO
(software). ApxiTekTovikr| H/Y. KevTtpikn povada eneepyaoiac (KME). Kipia kai Bon®nTikr HvAdn.
SUOKEUEG €10000U/€E0B0U. MepIpepEIakeg OUOKEUEG. O pOAOG ToU AsiIToupyikoU oUCTAKATOG. Eloaywyr
ota diktua kali To Internet - AIKTUGKEG €QAPUOYEG: NAEKTPOVIKO TaxUdPOWEio, HETAPOPA apxeiwv,
anopakpuopévn NpooBacn, NaykOoUIOG I0TOG, MNXaviopoi avalitnong nAnpogpopiwv. MpoypaupaTiouod.
A\yopiBuol kai hoyika Siaypdppara. MpoypaupaTiopog pe FORTRAN9O. ZUvTagn, evioAég €i00d0u-
€€000u, OOMEC €Aéyxou porc, OOMEC enavaAWewv, XEIPIOHOC NOAUSIACTATWV WETABANTWV-MIVAKEG,
unonpoypauuaTa, Bacikeg MPOYPAMMATIOTIKEG TEXVIKEC. EEAoknon oTnv KATACTPWON Kal €papuoyn

anAwv aAyopidpowv.

EpyaoTtnpiakeg Aok oeIg

E€oikeimon pe To nepiBaMov Twv Windows. Alaxeipion apxeiwv pe Tov Windows Explorer, ekTéAeon
anhwv NPoypauudTwy, e0pecn apxeiwv 1 KaTaAOYwV, EAEYXOG TWV NEPIPEPEIAKAV CUOKEUMV.

O enegepyaoTng kelpévou MS Word. To @UMo epyaciag MS Excel. To npoypappa dnuioupyiag
ypagnuatwv MicroCal Origin.

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

Enikoivwvieg kal AikTua. Méoa kal Tpomol MeTadoong Tng nAnpogopiac. Eidn OSiktUwv. Tponog
Aermoupyiag kar npwTOKoAa enikoivoviag Tou AiadikTuou. EUpeon kai diakivnon nANpoQopiwv
(nNAekTpoVIKO Taxudpopeio, NAYKOOWIOC 10TOC, METAPOPA apXEiwV, OUVOMINIEC KAl NAEKTPOVIKEG

OUVAVTHOEIG).

To nepiBaAov Tng MS Fortran PowerStation. AvanTtugn kai eKTEAEOT AnA®V NPOYPAUHAT®Y.
EVTOAEG EAéyXOU TNG PONG TOU NPOYPAUHATOC.

Xprion Mivakwv Kal ouvapTroewy.

Eyypao®n kai avayvwon apyeiwv.

®YZIKH I: Mnxaviki

AlavUopata. Kivnon oe pia didoTtaon: péon TaxUTnTa, ETiydigia TaxutnTa, Emimayuvon, OpaAd
enirayuvopevn kivnon. EAelBepn nTwon. EEaywyn Twv €§0WOwV Kivnong e Tn Xprion aneipooTikou
Aoyiopou. Kivnon og dUo diaoTacelg: Ta diavuouara PeTaToniong, TaxuTnTag kai enirayxuvong. Kivnon pe
oTaBepn enmiraxuvon os dUo dIAoTACEIG, OMAAR KUKAIKN Kivnor, €pANTOMEVIKN) Kal aKTIVIKN EMITAXUVON
oTNV KaunuAdypappn Kivnon, OXETIKA TaxuTtnTa kai smraxuvon. O1 vopol TnG Kivnong: n £vvoia Tng
dUvaung, o npwToG VOpoG Tou Newton kai adpavelakd ouCTAUATA avagopdac, adpavelakr pala, o
delTepOG VOpOG Tou Newton, BApog, o TPITOG vopog Tou Newton, epappoyeC Twv VOPwv Tou Newton,

39



Kavoviouog Snoudwv

duvapeig TpIBNG. KukAikn kivnon: €pappoyn Tou OeUTepou VOpoUu Tou Newton oTnv OMAAR KUKAIKN
Kivnon, Kivnon e TNV napoucia duvAyewv Nou avTIOTEKOVTAl oTnv Kivnon. ‘Epyo kai evépyeia: €pyo
oTadepric duvaung, €pyo pn oTabepng dUvaung os dia dIGoTaon, £pyo Kai KIVATIKY €véEpyeld, I0XUG.
Auvapikn evépyela kal diaTnpnon TnG evEPYelag: diaTnpnTIkEG kal pn diaTnpnTIkEG SUVAREIG, AUVAMIKR
evépyeia, dlaTNPNON TNG HNXAVvIKNG evépyelag, Mn dlaTnpnTikeG OUVAMEIC kal To Bewpnua Epyou-
evEpyelag, Auvapikn evépyeld O €AATNPIO, OXEON HETAEU dlaTnpnTiIkQV OUVAPEWV Kal SUVAMIKAG

evépyelag, OlaypappaTa eVEPYEIag Kal oTabepOTNTa TNG Ic0pponiag, diaTrnpnan oNIKNG EVEPYEIAG.

IPApMIKN Opun Kal KpoUOEIG: YpaUpIKN opun kal wlnaon, diatipnon TnG YPAWKIKAG OPHUNG yid OUoTHHATd
O0U0 owpATWV, kpoloelig, kpoUoeic o Wia diaoTaon kai dUo dIaoTAcelg, KEvTpo adag, kivnon evog
OUOTNHATOC OWHATWV. [MepIOTPOQr] €vOG OTepEOU OMMUATOC YUpw and otabepd afova: ywviakn
TaxUTNTa Kal ywviakr €mTAXUVON, NEPIOTPOQIKT Kivnon HE OTABEPr YWVIAKN EMITAXUVON, OXEoN
avaPeoa HE YWVIAKEG Kal YPAMMIKEG MOCOTNTEC, KIVNTIKN EVEPYEIA MEPICTPOPNG, UMOAOYIOHOG PONV
adpdvelag, ponr, OXEon avapeca oTn POMN Kal OTn YWVIAKr €MITAXUVON, £pyo Kal EVvEPyeld OTn
NeEPIOTPOPIKN Kivnon. KUMNion, oTpogopur kai ponr: KUAon evdg OTEPEOU OWMATOG, SIAVUCHATIKO
YIVOHEVO Kal N ponr, MEPICTPOPN €VOG OTEPEOU OWUATOG YUpw anod orabepd agova, diatipnon Tng
OTPOPOPUNG. ZTATIKN I0opponia kal EACTIKOTNTA: Ol GUVONKEG I00pponiag evog oTepeol AVTIKEIPEVOU,
TO KEVTPO BApouc, napadesiyyaTa oTEPEV Nou PBpiokovTal o€ 100pponid, EAACTIKEC IDIOTNTEG OTEPEMV.
Enipaveiakn Taon kai Tpixoeidikd Qaivopeva. Mnxavikry pEUCTOV: KATAGTACEIG TNG UANG, HETABOAN TNG
nieong ouvapTnosl Tou Badouc, dvwon Kal n apxn Tou ApXIUNAdN, PEUMATIKEG YPAMUKES Kal N €&iowon
ouvéxelag, E&iowaon Tou Bernoulli, IE0OEC.

EPFAZTHPIO I ®YZIKHZ

MeTproeig — Ocwpia o@aiuaTwy. Avaluon neipauaTikwv OeSoUEVwY — MpaPIkEG NapacTACEIC.

METpnon NUKVOTNTAG UAIKWV — Xprion dIacTNHOUETPOU — HIKPOUETPOU.

EUpean Tou PETPOU OTPEYNG METAAIKWDV GUPHATOV.

2TPOPIKEC TAAAVTWOEIC KAl ponr) adpdaveliac.

METPNON TOU OUVTEAEDTH) E0WTEPIKAG TPIRNG UypoU HE TN PEBOSO TNG NTWONG HIKPWV OPAIpmV.

MeAETN TNC EMIPAVEIAKNG TAONG UYPDV.

EAaCTIKN Kal NAQOTIKN Napapoppwaon — MpoadlopioHOG TOU PETPOU EAACTIKOTNTAG.

Oewpnpa diaTipnong TnG Mnxavikng evépyelag — Aiokog Tou Maxwell.

XHMEIA I

ATopa, popia kail 10vTa: ATOMIKN JOPr kal NAEkTpovikn. Mepiodikog nivakag kal nepIodIKEG IBIOTNTEG.
IovTIKOG kal OOoIOMNOAIKOG OeopOG Kal HopIakn YeWWETpia. AlgAUpata, of€a Pdaocesig, pH dAlata

avTIOPACEIG, OTOIXEIOPETPIa. Xnuikr 1copponia-apxrn Tou Le Chatelier. Xnuikn kivnTikr. AvTIOpAcEIC

osidoavaywyne. KBavTikr Bswpnon Tou aTopou, KBavTikoi apiBuoi Kal aToIKa TpoXIaKd.

EpyaoTtnpiakeg AoKnoEIg
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Mapaokeun kal apainon dIaAUPdTwv

Xnuikn Ioopponia (XpwHIKA-dIXpwHIKG Kal CUUNAEEN 10diou-apuAou)

XNUIKN KIVATIKA

Mapaokeur) kai unoAoyiopog anddoaong Tou dinAoU Beikol aiaTog Nikehiou (II)- Appwviou

Mapaokeur otunTtnpiag K-Cr
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NEPIrPA®H MAOHMATQN:EEAMHNO II

EMNIZTHMH TQN YAIKQN I: KpuoTaAAikn Aopn, Aiaxuon kai Mnxavikég IS10TnTEG

Eiocaywyn): IoTopikry avadpopn otnv €EENIEN Twv UAIkwv. H onpacia Twv UAIKQV yia Tnv olkovopia, Tnv
Texvoloyia kal Tov MoNITIouo. H avaykaidotnta Tng EMoTriung Tov YAIKWV. KaTnyopieg OTEPE®V UAIK@WV.
KpuoTahNikd, nuIkpUGTAAAIKG Kal GUop@a UAIKA.

ATOUIKN Kal Mopiakr) Aopr): Xnuikoi deapoi.

Aopn Twv KpUOTAMIKwV oTepewv: KpuoTaAikég OopéG. KpuoTaAlhika ouoTnpaTtd. Ta kpuoTaAAikd
nAéyparta Bravais. KpuoTaloypa®IKEG CUVTETAyHEVEG, DieuBUvOeIC kal nineda. Asikteg Miller. Agoppa

UAIk@. AvigoTponia. NepiBAaon akTivav X yia Tnv EakpiBwaon TNG KPUGTAANIKNG DOMNG.

ATENEIEC TWV OTEPEWV: ZNUEIOKEG aTéNeleC. Kevég BEoeic kal auTonapepBoAec. Mpoopigelig oTa oTeped.
>Teped diaAUpara. Eidn AteAsiov. AlaTapaxec. MPapMIKEG Kal DIEMIPAVEIAKEG ATEAEIEG. ‘Opla KOKKWV.
Aiduplieg. ATeAelEg Oykou i KUPIAG Padag. ONTIKM KAl NAEKTPOVIKN HIKPOOKONid.

Aiayxuon: Mnxaviopoi didxuong. Aidxuong oTabepnig kal pn oTabeprig kataoTaong. MapayovTeg mnou
ennpeadouv Tn Sidxuan. AMol Tponol didaxuong.

Mnxavikeg IdI0TNTeG Twv YAIKGV: Taon kal napapop@won. E@ehkuopdg, BAiwn, SIATunon kai oTpeyn.
EAQOTIKR) Napapoppwon. ZUMMEPIPOPd  TAONG-NAPAUOPGWONG. EAACTIKEG 1IBIOTNTEG TwWV  UNK®V.
AvehaoTikoTnTa. MAACTIK NApapopPwaon. EQeAKUOTIKEG 1010TNTEG. Alappor). AvToxr Ot €PEAKUOHO.
OMKINOTNTA, enavartagn, OuoBpauoToTnTd. OMNNTIKN, OIATUNTIKA Kal OTPENTIKN NAPANOpPwOn.
SkANPOTNTA. AoKIUEG OKANPOTNTAG. ZXediaon UNKQV kal NnapdyovTeG aoaAeiac.

AlaTapayég kai Pnxavioyoi ioxuponoinong: Ailatapaxég Kal XapakTnpioTika Twv diatapayxwv. OAioBnon.
MAaoTiky  Napapdp@won  MOAUKPUOTAMIK@V  UNK®V. Mapapopewon de  didupia.  Mnxaviopoi
IoXUponoinong o€ PETAAa. ZkAfpuvan. AvakTnon, avakpuoTAAWaon Kal avanTugn KOKKWV.

AcToxia YAkov: Opauon. OAkipn kai wabupr) Bpalon. Konwon. KukAikr Tdon. H kapnuAn S-N.
Pwyupatwoeic. ‘Evapén kai diddoon pwypatooswv. MepiBalovTika ¢aivopeva. Epnuopog. daivopeva

TAong kail Beppokpaciac. MeBodol NposkBoAng dedopévwy. KpauaTta upnAov Bepuokpacimv.

EPFAZTHPIO I EMIZTHMHZ TQN YAIKQN

HAekTpovikry Mikpookonia Zapwong

MepibAaon AkTivav X

Mikpookonia ATOMIKNAG Zapwong

MoppoAoyia KpuaTaAwv-ZupdpeTpia

>UvOEaN KPUOTAANK®YV UNIK®V

OnTikiy Mikpookonia

Mponapaokeury MeTaAikov Asiypdtwv MNa Metahhoypaikn Mapatripnon

SkANPOTNTA METAMN®Y
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E@eAKUOHOG METAM®Y

OepUIKN aywyIHoTNTa METAAWY

E®APMOZMENA MAOGHMATIKA II

KaTeuBUvouoa napaywyoc. Babuwan, andkAion kai oTpoBINGUOC.

uvaptnoeic noAwv HeTaBAnTwv: AvanTuyua Taylor kal akpoTaTd. Aeopeupéva  akpdTata  Kal

noAAanAaociacTeg Lagrange.

Enikapnuhia, dinAG, TpINAG kal enipaveiakd oAoKANp®aTa.
MeTaoxnuaTioWoi ouvTeTayuévwy kal IakwBiavoi nivakes.
MeTaoxnHaTIoHoi NOANANA®Y OAOKANPWHATWV.

Oswpnuata Green, Stokes kar Gauss.

SuvapTnoeig duvapikou.

AAyeBpa nmivakwv. Opifouoes. AvTioTpo®n NIvakwv. Mpappika cuoThuaTd,. MéBodol eniAuong YPAUMIKGOV
ouoTnudaTwv. AlavuodaTIKoi X®pol Kal undxwpol. Fpauuikhy avegaptnoia kai Bacec. Mpapyikoi
METAoXNHATIOMOI. IBIOTIMEC Kal 1d10d1avUoHaTd. METAoXNKATIOPOC OHoIOTNTAC, Siaywvonoinan NIVAKwV.
MpoanaiToUPeveg BAOIKEC YVWOEIC: Epappoopéva MadnuaTika I

NMAHPO®OPIKH II

Eioaywyn oTnv KaTaoTpwaon kai pebodoloyia apiBunTIKNG eniAuong NpoBANKATWY. ZUCTAUATA ApPIBU®Y,
OQAAUATA, UMOAOYIOTIKEG WEBODOI €eKTIMNONG OQAAUATwv. Eniluon Twv OUCTNUATWV YPAUMIK®DV
€flon0swV PE dueoec (anahoipry Gauss) kal Pe enavaAnnTikéG peBOdouc. Mpoodiopiouoc pIlmv KN
YPOAUMIK®V €EI00W0EWV KAl CUOTNUATOV WN YPAMMIKWV €El0woswv e Tn MEBodo Newton-Raphson.
ApIBuNTIKA napeyBoAn, diagopion kai oAokANpwon. ZToixeia eniAuang anhwv dIAQOPIKWV EEICHOEWV.
Mé£BodoI EAaioTwWV TETPAYMVWV Yia NPooapHoyn HOVTEAwV Navw o dedopéva. Tuxaiol apiBpoi.

EpyaoTnplakéc AOKNOEIG

YNoAoyIOHOG ouvapTNoewV, NOAUWVUHWY Kal pIleV EEI0ROEWV.

MapepBoAr. Mpoogyyion cuvapTHOEwWV.

ApiBunTIKr) oAokAfipwan Kai diagopion.

Mpa&eig HeTa&U nivakwv. ENiIAUCN CUCTNHATWY YPAUMIKWV EEICWOEWV.

EUpeon pi{wv N YPAHHIK®V EEICROEWV.

EniAucon ouvnBwv dIagopIKWV EEI0MOEWV.

Mapaywyn Tuxaiwv apiBp®y. YNOAOYIOTIKr NPOCOKO0Iwan TOU TUXaiou NePINATou.

MpoanaiToUpeveg Bacikég yvwaelg: MAnpopopikr I
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®YZIKH II: OeppoTnra-Kupartiki

Ogpoduvapikn: Oepuokpaaia, 15avikd aépio, BepuOTNTA, BEPUOXWPNTIKOTNTA, BEPUIGOUETPIA. OEpIKN
dlaoToAn. Mp®TOC VOHOG Beppoduvapikng. Eioaywyry otnv KivnTikr Bewpia Twv agpiwv. NOpoI TeAgiwv
aspinv-MeTaBoAég PVT. KataoTaTikn e&iowon aepiwv. AsUTEPOG VOUOC TNG BepUOdUVAMIKAG. AMAEC
BepUIkEG punxavec. H évvoia Tng evrponiag. Metagpopd BeppdTnTac.

TalavTwoeig: AnAR apuovikn Kivnon, pala avapTnuévn ano eAaTnplo, evépyeld Tou anAoU appovikou
TaAQVTWTH, TO EKKPEUEC, PBIVOUTEG TaNQVTWOEIG, €EavaykaouEVeG TaAQVTQOEIC. KupaTikn Kivnon: €idn
KUMATwv, 0delovTa povodiaoTaTa KUpaTa, enaAAnAia kal GUPBOAN TWV KUPATWY, TaxUTNTa KUPATWV OF
vnuaTta, avakhaon kai d1adoon TwV KUMATWY, dpupovikd KUPATa, N evEpyeld Mou HETAPEPOUV Td
apuovika kUpaTa evog vAPATog. HYNTIkG KUPATa - AKOUCTIKR: TaxUTNTa TwV NXNTIKWV KUPATWY,
apuoVIKa NXNTIKA KUWATa, €vEPyeld KAl EVTACN APHOVIKOV NXNTIKWV KUPATWV, O@aipika kal enineda
KUpaTta, To @aivopevo Doppler. YnépBeon kal oTdoiya kUparta: enaAnAia kai GUPBOAN apHOVIKGV
KUMATwv, oTdoiga kUpata, oTaciya kUpata o xopdry nou eival oTepewpévn kal oTa duo dakpa,
OUVTOVIOUOC, OTAoIha KUPATa o€ aépieg 0TNAEG, o€ paBOoUC Kal MERBPAVEC, OIaKPOTAHATA. MEVIKEUMEVN
€fiowon KkUPaTtoc. AUCEIC TNG KUMATIKAG €fiowong. daivopeva diacnopdc. MoAwon  KUWATOC.
XapakTnpIoTIKEG NAPARETPOI KUPATOG. ZUMPBOAN Kal NepiBAacn KUPATwV. Eidn Quoikov KUNATOV.

MpoanaiToUpeveg Baoikég yvwoelg: duaikn I, Epappoopéva Mabnuatikd I

EPFAZTHPIO II ®YZIKHZ

OepIKr dIAOTOAR: METPNON TOU GUVTEAEDTN YPAUMIKAG DIaCTOANG dIaPOpwV HETAAWV.

Mpoodiopiopdc BeppoxwpnTIKOTNTAC BEPUIOOUETPOU Kal BEpUOTNTA THENG NAYOU.

MéETpnon BepudTnTag €agpwang Ke Tn BorBeiag Tou diaypduuatog 6 = f(t).

HAekTpIkd 100dUvapo TngG BepuoTnTac.

AnAr appovikn kivnon. TaAavtwon palac-eAaTnpiou.

YNoAoyIoHOG TNG ENITAXUVONG TNG BapUTNTAG HE TO QPUOIKO EKKPEWEG.

MEeAETN OTACIMWV KUPATWV GE XOPON.

MeAETN dIAKPOTANATOC.

2TAoIua NXNTIKA KUKATa Kal Npoadiopiopog TG TaxUTNTAG TOU MXOU GTov aépa

MepiBAaon NXNTIKWV KUPATWV.

XHMEIA 11

Xnueia Tov PETAAN®WV TV Kupiov opadwv: ANKaAipéTala (AiBio, NaTpio, KAahio). AAKGAIKEG yaieg
(Mayvnolo, AoBéoTio). MéTaAha Twv opadwv IIIA kar IVA (Apyihio, Kaooitepog kai MOAUBDOG).ZUNAOKa
I0VTa evwoelg oUvTagne. MetaBatikd oToixeia. Meprypa®ry kai I010TNTEC WETABATIKWV OTOIXEIWV

1D1aiTEPOU TEXVOAOYIKOU evdlapeEpovToc: TiTavio, Bavadio, Xpwpio,Zidnpog, NikéAio, XaAkog, Apyupoc,
Xpuaog, Weudapyupog, Yopdpyupoc.

Eioaywyry oTnv opyavikrn xnueia: YdpoyovavBpakes: AAkAvia kal KUKAoaAkavia,aAkévia kal ahkivia.
OvopaToloyid, CUVTAKTIKA Kal OnTIKA ICOHEPN. IBI0TNTEG kal avTIdPATEIG USPOYOVaVOPAKWY. APWHATIKES
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evwoelc.  MohkdTNTa  kal  enaywyikd  QAivOPevo.  AvTIOPACEIC  NAEKTPOVIOPIANG  APWHATIKAG
unokataoTaone. Mapdywya udpoyovavepakwv. OpyavikéC 0EUYOVOUXEG EVAOEIG: AAKOOAEC, AADEUDEC,
KETOVEC, KAPPBOEUNIKG OEEa kal mapaywyd auTwv. AvTIdpAceic kal 1IDI0TNTEC 0EUYOVOUXWY OpPYavIKmV
EVOOEWV. AVTIOPACEIG NUPNVOMIANG UMOKATACTAoNG OTn kapBovuAikr opada. Opyavikég alwToUxeg
evwoelg. Opyavika noAupepr). Biohoyika popia: npwTeiveg, udaTavbpakes, VOUKAEiKA o&a, Ainidia.

EpyaoTnplakeg aoknoeIg

Eilocaywyikd epyaoTnpio: Ao@alela oTo Xnpikd epyacTnpio. levikoi kavoveg acgaleiag. Emikivouva
XNHUIKG avTidpaotnpia: ZUPBoAa npoegidonoinong kal anapaitnTeg nNpo@UAAgelc. ®UANG JedopEVWV
aopaleiac uhikwv. OEsidoavaywylkeg avTidpdoelc. Mapaokeun TunTnpiag K-Cr

Algxwpiopoi  piydaTtwv.  Eidon  ignuaTtwv.  Algxwpiodoi  oTepewv  and uypd (andyuon, dinénon,
(PUYOKEVTPNON). Anpioupyia ITNUATOV HECW avTIOPAcEwV JINARG UNoKaTaoTaong

Anopdvwon QUOIKWV NPOIOVTWY (aNopovwaon kageivng and Todr)
AlawpIoHOG e ekxUAION

MpwTeiveg. OpopBwaon Twv NpwTeivwv. KataBuBion Tng kalgivng Tou yaAaKToG GTO ICONAEKTPIKO GNUEio.
Aokipr dloupiag yia TNV avixveuon NpuTEVQV.

MupoxNUIKN avixveuon YeTAA®Y oTa AAaTa Touc.
>UvBeon akeTavihidiou-MupnvoPIAEG avTIOPACEIC UNOKATACTAONG OTIC KAPBOVUAIKEG EVOTEIC,

MpoanaiToUPeveG BAOIKEG YVOOEIG: Xnueia I

NMEPITPA®H MAGHMATQN:EEAMHNO III

BIOAOIIA KYTTAPOY I

ApXEC KUTTAPIKNAG Opyavwone ApXEC MOPIaKNG opyavwonc. MAaopaTiki pepBpavn. Meuppavikn
MeTapopd. EvOokuTTdpia dlayepiopara  kal  PETAQOPd. uToavanapay®Heva KUTTAponAACHATIKA
opyavidia-Mitoxovdpio. KuTtapookeAeTog. KuTTapikég aMnAenidpdoeig. IoToi.

ENIZTHMH TQN YAIKQN II: MétaAAa, Kepapika kai ‘'YaAol

Alaypappata ¢doswv: ‘Opia diaAuTdTNTAg, PACEIC Kal Hikpodour. Ioopponia @acswv. Alaypauuarta
@aoswv 100pponiag. Auadika ICOHOPPIKA Kal €UTNKTIKA OUCTAMATA. EUTNKTOSIOEIG Kal MEPITNKTIKEG
avTidpaceic. O kavovag @acswv Tou Gibbs. To ouoTnua o1drpou-avlpaka. To dlaypaupa QpAacgewv
o1drpou-avBpakouxou o1drpou. MiIkpodouEG OE kpapaTa oidrjpou-avBpaka. Kpapata aAAwv oToIXEIwV.

MeTaTponég (GACEwvV OTA WETAMNGA KAl avanTtugn HIKpodOUwV: MeTaTponég @Acewv. MeTaPROAEG
IBI0OTATWY KAl MIKPOJOWNG OTa KpauaTta oi1dnpou-avbpaka. Io0Oeppeg WeTaTponég.  Mnxavikn
OUMNEPIPOPA KpapdTwv 01drpou-avepaka. ZeupnAatog (tempered) HapTevoiTneG. OpUIKEC KATEPYATIEG:
AvonTnon. Oepuikr KaTepyaaoia XaAuBa. ZKApuvaon kai JNXaviopoi okARpuvonG. AOKIJACIeG EAEyXOU Kal
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KaunUAeC okAnpuvong. Enidpaon Tou WYEOOU, KAl TWV YEWHETPIKWV XAPAKTNPIOTIKWV TOU JeiyuaTog atn

okAfpuvon. ZkAnpuvaon e kadidnon.

MeTaMIKG KpauaTa: Biopnxavikn katepyacia kpapdtwv. Kpagata odnpou. Kpdyata xaAkou,
ahoupiviou, payvnaiou, Titaviou. Mupipaxa PETaAAa. Ynepkpaparta. Euyevi ETalha.

Kepapika UAIkG: Aopr| kai I8I0TNTEG TWV KEPAMIKWY. KpuaTaMAikr) Sopr kepapikov. MUPITIKA KeEPAWIKA.
AvBpakac. Moppeg Tou avBpaka: diapdavTi, ypapiTng, PouANepevia. ATENEIEG oTa kepapikd. AilaypdyuaTa
@aoswv. Mnyavika {nTRMaTa Twv Kepapikwv UAIkwv. Wabupr) Bpauon. MAAoTIKh napapdp@won Kai
HNXaviopoi.

Mupipaxa YAika: Mupipaxol nnhoi. Mupipaxa uhikd anod silica kar yayvnoia. Eidika nupipaxa. Kepapika
eKTPIBNG Kal Asiavong (abrasives). KapBidia kai viTpidia: avBpakoUyo nupiTio (SiC), kar almwToUuxo nupiTio
(Si3N4). Koviauata. Toidévra. Mponyuéva kepapikda. Aloupiva (Al,Os) kai Qpkovia (ZrO,). Kepapikd
UAIKa aixune.
"Yahor: Eioaywyr). MpoTuna doung yia To yuaAi. NpoBAewn oxnuatiopol yuahiol. Mnxavikeg 1910TNTEG.
>Uvdean yuahioU /peTaMou kal yuahioU/KepapikoU. AvBEKTIKOTNTA Tou yuaAiou. MnAoi. XapakTnpioTika,

oUoTaon Kai TEXVIKEG BIOKNXAVIKNG enggepyaciag. =rnpavaon kal nupwan.

MpoanaiToUpeveg Baoikég yvwoelg: EmoTriun Twv YAikwv I, Xnueia II

EPrAZTHPIO II EMIZTHMHZ TQN YAIKQN
MpoodIoPICUOC TOU METPOU EAACTIKOTNTAC METAM®Y, KEPAMIKAV KAl UAGAWV WE Tn MEBODO TNG

NakTwpévNG papdou.

MnXavIKEG ISIOTNTEG HETAANWY, KEPAMIK®Y KAl UGAWV HE UNEPTXOUG,

OepIkn enegepyaaia UAIKQV.

AlaypdupaTa QAcewv JETAAWY Kal KpapdTwv.

Aokipr Jominy.

>UvBeon TITAvVIAG PE TNV TEXVIKN METATPONNG KOAAOEIDOUG dIaAUKaTOC o€ NnKTwHa (sol-gel).
E®APMOZMENA MAOHMATIKA III

Miyadikég ouvapTnoelig. Mapaywyion kai oAoKApwon pIyadikng ouvapTtnong Ocwpnua Cauchy. Zeipég
Laurent kai OAokANpwTIKG undAoina.

OMoveveic Kal Pn OMOYEVEIC dIaPOopIKEG €EI0MOEIC. ZUVNBEIG DIaPOPIKEG EEICWOEIC NPWTNG TAENG Kal
MEBodOI enmiAuanc. N-00TNG TAENC OUVABEIC YPAUHIKES DIAPOPIKEG EEIOMOEIC HE OTADEPOUC OUVTEAEOTEG -
MEBodOI eniluong. MeTaoxnuaTiopog Laplace kai e@apyoyr] Tou oTnv €nilucn ouvhiBwv JdIapopIKKV
€€lonoswv. MéBodoI £NIAUCNC CUOTNHATWY JIAPOPIKWV EEICWOEWY. AUON SIAPOPIKWYV EEICWOEWV HE TNV

MEBODO TwV dUVALOTEIPLV.

>uvaptroeig Bessel. Mohuwvupa Legendre, opBoywviOTNTA AUTAOV Kal AVANTUYHA GUVAPTHOEWV OE

ogIpéG noAuwvUPwv Legendre.
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MeplodIkEG ouvapTnaoelg, Zelpég Fourier: nAnpng oesipd Fourier, ogipd Fourier nuitovou, osipd Fourier
ouvnNUITOVOU, MIyadikfy avanapdoTaon oelpdc Fourier, TautoTnTa TOU Parseval. OpBoywvieg Kal

0pBOKAVOVIKEG ouvapTnoeic- cUKBoAo d Tou Kronecker. Eqpappoyég ocipwv Fourier.

MpoanaiToUpeveg Baoikég yvaoelg: Epapuoopéva Madnuatikd I

®YZIKH III: HAeKTpOHAYVNTIONOG

HAekTpikd nedia: Nopog Tou Coulomb, To NAekTpIKO Nedio, TO NAEKTPIKO MNedio OUVEXOUC KATAVOMNG
(opTiou, JUVAUIKEG YPAUKEG, KivnOn QOPTIOHEVOV OWHATIWV OE OHOYEVEG NAEKTPIKO Nedio. NOWOG Tou
Gauss: Por] nAekTpikoU nediou, VOUOG Tou Gauss, €PAPUOYEC TOU VOMOU Tou Gauss Ot (POPTIOHEVOUG
HOVWTEC, aywyoi nou Ppiokovral O NAEKTPOOTATIKN Ioopponia, anodelEn Tou vopou Tou Gauss.
HAekTpikd Suvapiko: Ala@opa duvapikoU Kal NAEKTPIKO JUVAMIKO, OIapOopeC OUVAUIKOU OF OWOVYEVEG
NAekTPIKOG Nedio, TO NAekTPIKO SUVAUIKO Kkal n OUVAMIKA EVEPYEId aAnO ONUEIOKA @opTid, OxEoN
NAEKTPIKOU Nediou kal NAEKTPIKOU dUVAMIKOU, TO QUVAMIKO EVOG (POPTIOHEVOU aywyoU. XwpnTIKOTNTA Kal
OINAEKTPIKA: OPIOKOG KAl UMOAOYIOWOG TNG XWPNTIKOTNTAC, OUVOEOHOAOYIa MUKVWTWV, EVEPYEIQ
anoBnkeupévn O €va @OPTIOPEVO NUKVATH. AINAeKTPIKG UAIKA. HAekTpikO dinoAo ot €EwTepIKd
NAEKTPIKO Nedio, ATOMIKN MEPIYPAP TWV OINAEKTPIKAWV, MOAWGN, NMOAWCIHOTNTA. YAIKA, MUKVWTEC HE
OINAeKTPIKA. Pelipa kai avrioTaon: HAekTpikO peUpa, avTioTaon kai vopog Tou Ohm, n €IdIkn avrioTaon
31apopwV UNIKOV, &va HOVTENO NAEKTPIKNG aywylHOTNTAG, NAEKTPIKN evépyela kal 10xUG. KukAwpara
ouvexoug peupaTog: HAekTpeyepTikny Suvapn (HEA), ouvdeopoloyia avTioTAOEwV, Ol KAVOVEG TOU
Kirchhoff, kukAwpaTta RC, Opyava nAeKTpIkwv HETPNOcwv, Yépupa Wheatstone, To MOTEVOIOUETPO.
MayvnTikd nedia: opIoHOG kal 1I8I0TNTEG TOUu payvnTikoU nediou, payvnTikn SUvaun oe aywyd nou
dlappésTal ano pelpa, ponr navw o Bpoyxo nou diappeeTal and peUpPa Kal BPIOKETAI OE OHOYEVEC
MayvnTikd nedio, Kivnon QopTIoUEVOU owHaTIdiou Yéoa o payvnTiko nedio, To gaivopevo Hall. Mnyeg
MayvnTikoU nediou: vopog Twv Biot kar Savart, n payvnTikiy dUvaun avapeoa o dUo napalAnAoug
aywyoug, VOHOG Tou Ampere, To HayvnTIKO nedio owAnvoeidouc, To HayvnTikd nedio navw oTtov dgova
owANvoeIdoUC, HayvnTikn por, VOPOG Tou Gauss OTov HayvnTIoHO, HayvnTikeG 1010TNTEC TNG UANG.
Mayvnmikd uAikd. MayvnTikn  €mIOEKTIKOTNTA KAl payvATion. Aigpayvnmikd, napagayvnTika,
o1dNPopayvNTIKAa UAIKA. MayvnTikr| uoTépnaon. Nopog Tou Faraday: O vopog enaywyng Tou Faraday, HEA
nou oQeiAETal OTN OXETIKN Kivnon aywyou Kal payvnTikou nediou, o kavovag Tou Lenz, enayopeveg HEA
Kal enayopeva nAeKTpIka dinoAa, YEVATPIEG kal KIVNTAPEG. Enaywyn kal nnvia: Autenaywyn, KUKA®PATa
RL, evépyeia payvnTikoU nediou, apoifaia enaywyr, TaAavTooeiC o KUkAwHa RL, To kUkAwua RLC.
KukAwpaTta evalaocoodpevou  pelpatog:  Mnyég  evaAAaooopevou  peudaTtog  kal  dlaypdupara
NEPIOCTPEPOEVWY OIAVUCHATWY, AVTIOTACEIC O KUKAWMATA evaAAaooodpevou pelpatog, nnvia o€
KUKAQMATA evaA\aooOPeVOU PeUPATOC, MUKVWTEG O KUKAWMATA €VAAAACOOUEVOU PeUNATOC, KUKAWHA
RLC ev og1pd, 10XUG KUKAWUATOG evaAA\aooopevou peliaTog, KUKAWUATA GIATPWV, HETAOXNUATIOTEC Kal
METAPOPA NAeKTPIKNG 1oxU0C. O1 efiowaoeic Tou Maxwell, nAekTpopayvnTika KUUATa, XapakTnpioTikd

MEYEDN, EKMOUNT NAEKTPONAYVNTIKOV KUMATWY, akTivoBoAia dinoAou.

MpoanairoUpeveg Baoikeg yvaoeic: duoikn II, Epappoopéva Mabnuatika II

EPFAZTHPIO III ®YZIKHZ

NOpog Tou Ohm — MpoadIopIoHOG TNE EIBIKNG AvVTIOTAONG METAMNWV.
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répupa Wheatstone.

MeAETn kukAwpaTog RC.

MeAETn kukA@PaTog RL kai apxn Aeiroupyiag naAdoypdagou.

METpnaon TNG SINAEKTPIKNAG OTABEPAC UNIKQV.

NOpog Twv Biot-Savart, u€Tpnan Tng €vraong payvnTikou nediou KUKAIKOU

nnviou.

MeAETN nAekTpooTaTikwv nediwv —Iooduvapikeg Enpavelea.

®YZIKOXHMEIA 1

Ioopponia. Nopol Twv 1Idavikav agpinv. Moplakeég aAMnAenIdpAceIc kal NpayuaTika agpia.

MpwToC VOpOog TNG Beppoduvapikng. 'Epyo kal evépyeia. EvBaAnia. ASIaBaTIKEG HETABOAEG. Ogppoxnieia.
Kavovikég peTaBoAég EvBahniag. EvBahnieg oxnuaTiopoU kai XnHIkwv avTidpdoewv. EEApTnon Tng

evBaAniag and Tn Beppokpaocia. ZuvapTioeig kaTaoTacewv. Xxéon Hetafu Cy kai Cp.

AeUTEPOC VOHOG TNG OepUOdUVAMIKAG. AuBOpUNTEC METABOAEG. Evrpomia kal evrpomikéG WETABOAECG.
TpiTog VOUOC TNG Beppoduvapikng. Evepyeieg Helmholtz kai Gibbs evog cuoTrhpaToc.

>uvduaouog Tou MpwTou Kal AsUTEPOU VOPOU TNG BEPPOdUVANIKNG. IDIOTNTEC TNG ECWTEPIKNG EVEPYEIAC
Kal TnG evépyelag Gibbs. Xnuikd duvapiko.

MeTaoxnuaTiodoi kabapwv ouciwv. Alaypdupata GAcewv. ZTaBepdTnTa (PACEWV Kal Opla (PACEWV.
MeTaTponég @Acewv. To Beppoduvapikod KpITAPIO TNG Igopponiag. H Tagvounon Twv HETATPON®V

@doewv kata Ehrenfest. Yypa kai enipdveia Tov uypwv. Emigaveiakr Taon.

MeTaoxnUaTIoWoi HIYHATwV. OgpUoduvapikn Neplypagn HIYMATwv. MEPIKEG YPAUHOMOPIAKEG IDIOTNTEC.
AlgAUpaTa. ABpoloTIKEG (NPooBEeTIKEG) 1010TNTEG dlAAUMATWY. AlaypdupaTa QAcewv HiydaTtwv. O

Kavovag Twv GAacewv.

MpoanaiToUpeveg Baoikeg yvaoelg: ®uoikn II, Epappoopéva Mabnuarika I

NMEPITPA®H MAGHMATQN: EEAMHNO 1V

BIOAOIIA KYTTAPOY 11
Muprivac-Opydvwon Twv XpWHOOWUATWV. AvTiypapn kai Meraypa®r] TnG VEVETIKNAG NANpopopiac.
'Ek@pacn kai pUBKION TNG YEVETIKNG NAnpo@opiag (Metappaaon).

TexvoAoyia avacuvduaopevou DNA, YEVETIKN UNXAVIKN.

KuTTapikn diaipean. 'EAEYXOG TOU KUTTApPIKOU KUKAoU. KuTTapikdg BavaTtog kal andntwaorn). KuTTapikn Kai
popliakn BAon Twv avoooanokpigewv. AidTpNon Kal avavéwon Twv 10TV Kal anoppUBuion Toug ano

TOV KapKivo.

MpoanairoUPeveg BAoikeS yvwoelC: Biohoyia Kuttapou I
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EPrAZTHPIO BIOAOIIAZ

®wTOVIKN HIKpookonia I: ekUadnaon kal NPOEToINACia VWNWY NApacKEUACHATWY
dwToVIKN HIkpookonia II: napatipnon XapakTnpIoTIKWV TOU KUTTApoU

MiTwon

Tunor aigoogaipiwy

Mpoodiopiopdc KUTTapikoU apiBuoU kai BIKaINOTNTAG

IoToMoyia

daopaTookonia - PacuaToPwWTOUETpia — MpwTEiveg

EMNIZTHMH TQN YAIKQN III: NMoAupepn kai Z0vOera YAiIkd. YnoBaOuion YAik@wv. EmiAoyn
YAIk®V

MoAupepri: Mopia  udpoyovavlpakwv Kal HPAKPOUOpId MNOAUMEPWV. H  XnMEid Twv MOAUHEPQV.
KpuoTaAIKOTNTA TWV NOAUMEPWV. XAPAKTNPIOTIKA, IBIOTNTEC KAl EPAPHOYEG TWV MOAUPEP®V: MnXavika

Kal Beppopnxavikd XapakTnpioTika.

Algpop@woeic Makpopopiwv. ETATIOTIKA Tuxaiou «nepinatou». EAeUBepn nepioTpodr). KpuoTaAwon.
OgplOdUVAMIKN KPUOTAM®WONG. MOVTENA KpuoTAMWONG. YaAwdng HETANTWATN. MEVIKEUPEVOG VOUOG TOU
Hooke yia noAupepr). EAacTopepnc kataotaon. MeydAeg napapoppwoelG. Ogpuoduvapikn e\acTo-
eAaoTIKOTNTAG. IEWDOEAAOTIKOTNTA. Epnuopog kal xaAapwon Taong. IEWd0eAacTIkG HOVTEAA. Apxn
enaMnAiag Boltzmann. Iooduvapia xpovou-Beppokpaciag. Mnxavikr acToyxia. Kpitrpia nAaoTIkng
dlappong kal diappon¢ TUnou crazing. Mopiakd @aivopeva. ©paucTounXavikn NMoAudepmy. Konwon
noAupepwv. AvToxny oTnv Kpouon. Eioaywyry otn peoloyia noAupepwv. NeuTwvikd Kal Pn-NeuTwVIKA
PEUCTA. Mopponoinon NOAUHEPV.

KaTepyaoia kal epappoyeG noAupdepwv: MéEBodol noAupepiopou. Eidn noAupepwv. MMAAOTIKG Kal
eneEepyaoia NAAoTIK®V. MoAupEPN ivac. EQapuoyEC TwV NOAUKEP®Y: ENiXPioUaTa, KOAEG, Upévia.

EidIka/ Mponyuéva MoAupepn: Tveg, ePBpaveg, YypokpuoTaAIKa NOAUPEPT, KA.

>UvBeTa uNikd (composites): Evioxuan pe owpaTidla. ZUvOETa UNKA peYGAWV owpaTISiwv kal oUvOeTa
dlaonopdg. Evioxuon pe iveg. ZUvBeTA UAIKG MOAUMEPIKNAG, WETAANIKAG Kal KEPAWIKNAG MATPAG. ZUVOETa
UNIKG avBpaka-avepaka. Aopika oUvBeTa UNIKA. Aopég UAWUATWY. Eninedeg SOUEG GAVTOUITG,

AiaBpwaon kar YnoBaduion Twv UAikav: AidBpwon Twv HeTaMwv. HAekTpoxnueia Tng SiaBpwong.
TayxutnTa JIdBpwong kai npoBAewn Tng. MadnmikdtnTa. Enidpacn Tou nepiBAMovToG. Mop@ég
O1aBpwonc. AlaBpwTikG nepiBarov. MpoAnwn Tng didBpwone OFeidwon. YNoRdduIon Twv KEPAMIKWY
UANIk@v. Aidykwon kal diaAutonoinon. ©palon deopwv. ®Bopd AOyw nePIBANNOVTIKOV NApayovTov.
AuToo&gidwon. AIGBpwon kai uNoBABuIoN TwWV NOAUHEPIKWOV UAIKQWV.

Enmidoyny YAikwv kai ©épata Zxediaopou Twv YAIKwV: Fevika Bgpata otnv emAoyry UAIKWV Kal OTov
OXe0Iaopd UANIKQV yia Jlapopeg spapployeG. EmAoyry UAIkav yia €va KUAIVOpIKO afova und OTPENTIKN
Taon. EAatrpia yia BaABideg auTokiviiTwyv. ZU0TnUa Beppikn npooTaciag o€ dlacTnuonAoio. EmAoyn

OUVOETWV UNK®V YIa HNXavOAOYIKEG EPAPHOYEG.
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MepiBal\ovTIKd Kal OIKOVOMIKA B€uaTa oTnv EnioThun Twv YAIKGV.

MpoanairoUPeveg BAoIKEC yVwOEIC: EmoTiun Twv YAikwv I, duoikn I, Xnueia II

EPFAZTHPIO III EMIZTHMHZ TQN YAIKQN

Mop@poAoyia NOAUPEPWV: HIKPOTKOMIKN) NapaTtripnon.

MnXavikég SOKIPEG: BAIYN NOAUMEPQV.

MNXavikEG ID1I0TNTEG CUVOETWVY UAIKQV.

>UvBeon NoAUPEPQV HE EAEUBEPEC PITEC Kal IE MOAUMEPIOHO GUHNUKVWONG.
IEwd0eAAOTIKOTNTA-EQENKUCHOG NOAUHEPWV.

Enidpacn nepiBarovTikwv NapayovTwv kai SIGAUTWV aTn HNXAvIKh GUUNEPIPOPA TWV MOAUHEPDV.
KpuoTaAwaon noAupepmv.

XapakTnpIopog NoAUPEp®V HE T PEBodo Tng diagopiknc BeppidopeTpiag oapwang (DSC).
Auvapikr gnxavikn avaiucon noAupepwv (DMA).

AlGBpwon.

E®PAPMOZMENA MAOGHMATIKA IV

OMokAnpwpata—MetaoynuaTiopoi  Fourier. MeTaoxnuaTiogog Fourier nuITOvou Kal  GUVNUITOVOU.

AvTIOTPOQOC WETAOXNUATIONOG Fourier. TautdTnTeC Tou Parseval. @swpnua GuVENENG. ZuvapTtnon O-

Dirac. M'evikeudévn Guvenkn opBoywvioTnTac. EQapuoyég peTaoynuaTiopav Fourier.

MEepIKEG YPAUMIKEG DIAPOPIKEG €EI0WOEIG. OMOYEVEIC KAl M OMOYEVEIC HEPIKEC dIAPOPIKEG EEICWOEIG.
E€&owosic kUhaTog, Laplace, kal BepudTnTac. nuacia apyik®v Kal CUvOpIaK®mV ouvBnkwv. Eniluon
MEPIKWV DIaPOPIKAV EEICMOLWV PE TN HEBOSO TOU XWPIOWOU TwV HETABANTQV. MPAOBANMA IDIOTIMMV-
Oewpia Sturm-Liouville. Mapadeiypata eniluong efiowoswv kUpaToc, Laplace, kar BgpudTnTag OF
nengpacpéva kal aneipa xwpia.

OAOKANPWTIKEG €EI0WOEIG-ZuvapTioelG Green. EniAuan ouvrBwv diapopikwv 500wV HE TN PEBODO
Twv ouvapTnoswv Green. EniAuon pepikwv dlaQopikwV €EIOWMOEWY HE TN HEBODO TWV CUVAPTIOEWV

Green.

MpoanairoUPeveg BAOIKEC YVWOEIC: Epappoopéva MadnuaTika 111
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OEQPIA NMIGANOTHTQN KAI 2TOXAZTIKEZ AIAAIKAZIEZ

Mapadeiypata Tuxaiwv @avouévwy, Xwpol nibavotntag, 1IBI0TNTEG Twv MOAVOTATWV. AEOHEUMEVN
nmeavoTnTa, avefapTnoid. uvOudoTIKn avdaluon, JlaTAagelc, MeTaBEoelc, anapibunon. AIGKPITEG Kal
OUVEYXEIG TUXAIEG HETABANTEC. ZUVAPTNOEIC TUXAIWV JETABANTWYV. ZuvapTnon mMeavoTnTag Kai ouvapTnon
KATavoungG. uvaptnon nukvoTnTac meavotntac. AA\ayny petaBAnTwv. MapAueTpol  KATAVOHQV.
FevvhTPIEC KAl XAPAKTNPIOTIKEG OuvapTnoeiC. MoAUdIAoTATEG KATAVOMEG, KevTpikd oplakd Bswpnua.
AglypaToAnnTikEG kaTtavoueg. Tuxaio Oeiypa kar SeiypatoAnwia. EkTipNTIKA. MEB0dOI  eKTiPNONG,
Snuelakn ekTipnon. EkTipnon napapétpwv oe diaoTnua. H peéBodog Tng pEyIoTng mbavopdaveiac.
>ToxaoTikeG Oladikaoieg: Tuxaiol nepinatol, Aladikaoieg Poisson, ZTaTioTikog 80puBoG.

MpoanaiToUpeveg Baoikég yvwoelg: Epappoopeva Mabnuatikd I

®YZIKH IV-OnTiki, ATOHIkN kai Mupnviki ®uoiki

KAaooikny Bswpnon Tou @wToC. Apxn Tou Huygens. HAekTpopayvnTikr Bswpnon Aciktng diabAaong kal
dlaonopd-kAaooikd povtéNo. Nopog Tou Snell. H évvola TngG YEWHETPIKAG onTiknG diadoong. 1davikog
(akdG kal dnuioupyia €idwhou. TUMol Gauss kAl KATAOKEUAOTWV TwV QAKwv. ZUvOETa onTika
ouoTAMaTa. ZupBoA kal nepiBAaon Tou QWTOG ZupBoAdpeTpa Michelson kai Young. ZupBoAn
noAAanAnG d€opng - Fabry Perot. ®paypa nepiBAaonc. Avaluon Tou QwTOG We aToixeia diaonopdc Kai
nepiBAaong,.

AxTivoBoAia péAavog owpatoc. YnoBeon Planck kar kBAvTwaon Tng evépyelag. KBAvTIKO ATOMIKO HOVTENO
Bohr. Evepyeiakéc oTaOpec. ®wTdvia. POTONAEKTPIKO PavOPeVO. ATOMIKO (pdaocpa. Kupatikn Bswpnon
Twv owpaTtidinv. Apxry De Broglie. MepiBAaon nAekTpoviwv. Apxn Tng anpoodiopioTiag Heisenberg.
KupaTtoouvdptnon owpatidiou kai egiowon Schrodinger. ZwpdTio o€ nnydd duvapikol angipou Baboug,
daivopevo orpayyac. Atodo Tou Ydpoyovou. KBavTikoi apiBuoi. AnayopeuTikr apxn Tou Pauli kai
nepIodIkO oUOTNHA OTOIXEIwV. MeTaBACEIG kal Kavoveg emAoynG. Aopr Tou popiou. KBavTikoi apiBuoi kai
HopIakeG peTapdosic. H doun Tou oTepeol. Anuioupyia Twv evepyeldkwv {OVmV. Aywyoi-HoVWTEG-

nUiIaywyoi. HAEKTPIKOI QOPEiIG kal aywyldoTnTa.

ATopIKEG peTaBdoelc. Exnopnr @wTOC Kal €idn @aouaTikng dlanAdTuvonG. SUMQWViIa Tou Q®TOG.
AuBopunTn Kal €EAvayKAOMEVN EKMOWMN QWTOC. ZUVTEAEOTEC Einstein. AvaoTpo®r) nAnBuopwv Kai
eVIOXUTAG A&iCep. TahavtwTng A&ilep, KaTw®A eknounng kar napaywyn Oéopng Gauss. I816TNTEC
akTivoBoAiag A&iZep. ®OopITHOG Kal PWOPOPICHOGC,

EdikG Bépata: Eioaywyn otnv EIdIKN Bswpia TNG EXETIKOTNTAC. ZTOIXEIQ NUPNVIKNAG PUGCIKNAG. Aopr) Tou
nuprnva. Evépyeia ouvdeong. Aiaonacn nupriva-padievepyeld. Mupnvikeg avTidpdosic. AAUCIOWTN
avTtidpaon kar nupnvikn £kpnén. HAskTponapaywyr o€ avmidpacTnpeg oxdong kal  oUVTNENG.

EniTaxuvTéc. SToixeimdn owyudaTia.

MpoanartoUpeveg Baoikeg yvwaoelc: duaikn 111, Epappoopéva MadnuaTika I

EPFAZTHPIO IV ®YZIKHZ
Nopog Snell-AiaBAacn PwWTOG

Mupnvikn AkTivoBoAia
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daopa Exnopnng Yopoyovou & daopa Méhavog ZmpaTog
DWTONAEKTPIKO PAIVOUEVO-DWTOAYWYIHOTNTA
>ToIXEIWdEC HAEKTPIKO DopTio

MepibAaon Aéopng HAekTpoviwv

EIAIKA OEMATA MHXANIKHZ

AnAOC appovikOG TAAavT®WTNAG. TaAavTwTAG Me andoBeon kal pe nePIodikn dUvapn. ApHOVIKOG
TaAavTwTAG OTIG dUo SiaoTdoelG. Mevikr Kivnon o€ pia diaoTacn. Znueia Isopponiag, YIKPEG TAAAVTWOEIG.
Suleuypéveg TahavTwoelg. Kavovikoi Tpdnol TaAavtwong Moplakeg Talavtaoelg. Efowoelg kivnong
Lagrange kai Hamilton. ZUoTnua 800 owpdTtwy, Kivnon ot KevTpikd duvapikd. Baoika oToixeia Bewpiag
TavuoTwv. TavuoTng adpdveiag. EAAoTIkEG IB1I0TNTEG UNKWV Kal EAACTIKEG oTabepeg. Aidvuopa Taong.
Tavuotng Tdong. TavuoTnG NapapoppwonG. Oswpia YPauuIKAG €AAcTIKOTNTAG. [EVIKEUPEVOG VOHOG
Hooke. TavuoTrg eAaoTIKOTNTAG. MpoBARHaTa dokwv. AokOG und Tnv €nidpacn Hovoagovikng TAaonc.

Kauyn dokwv. Mn-Tpappikn EAaoTikr Zupnepigpopd.

MpoanaiToUpeveg Baoikég yvaoelg: dualkn II, Eappoouéva MabnuaTika II, Epappooyéva MabnuaTika
111

NEPIrPA®H MAOHMATQN: EEAMHNO V

EMNIZTHMH TQN YAIKQN IV: Eicaywyn oTa BiolGAika

Eicaywyn. IoTopikr avadpopr). BioAoyikd UAIkG. KoAhayovo. KNIVIKEC €papHOyEC Twv BIOUAIK®V.
OdovTiaTpika BioUNIKa. AdvTia: Aopn, ZUoTaon, 1810TnTeg. OdovTika EpguTtelpaTa, TITavio, KaTnyopieg
TITAviou Kal KPapdaTwy, enipavelakn ensgepyacia Tou TiTaviou. OJovTiATPIKA apalyauaTa. dupduarta
evdodovTiac. Mn peTalika odovTiaTpikd BIoUAIKA, pnTivec. BioUAika otnv OpBonedikr. Ootd: Aoun,
1016TNTEC. KAKWOEIG TWV 00TWYV, KATAypaTa. ApBponAdoTIKr 10Xiou Kal yovaToc. OoTIKA TolévTa PMMA.
MoAuaiBuAévio unepnwNnAnG nukvoTnTac. YAIKG oTnv  apBponAdoTikn 10Xiou Kal yovatoG. YAIKGA
anokaTaoTaong ooTIKOV AEINPATwV. OOTIKA TOIPEVTA QwopopikoU acBeoTiou, Plosvepyd yualid,
Kepauika. Eqappoyég Twv BloUAikwv oTn kapdiohoyia. AyyelonAaoTikr, HETAMIKOI €vapTnpIakoi
vapbnkeg (stents), Epappoyég Twv BioUAikwv oTnv oupoAoyia. Oupoloyikoi kaBeTrpes. MpoBAnuara
kata Tn xpnon PioUAIkav oTnv oupoloyia. JUVOETIKA MOAUPEPIKA PIOUAIKA HE €IDIKEG EPAPHOYES,
olANIkOveG. Eappoyég Twv BioUAikwv oTn deppatoAoyia. IoToAOyIKA XapakTnpioTika Tou OEPUATOG.
EykaUpata, BIoUAIKA kGAUWNG eykaupdaTwy. Aiadepiikn Xopnynon eapudkev. Biodiaonwieva noAupepr),
EQAPHOYEG. YOponnkTwuaTa: Aopr), IdIOTNTEC, papHoyEC. AlBpwon METAMIK®V BIoUAIKav. BioiaTpikn

vavoTexvoAoyia. BlopipnTikr.

MpoanairoUPeveg BAoIKES yVWOEIG: Biohoyia KutTtapou II, EmoTtrun Twv YAIK®V 1T
EPFAZTHPIO IV ENIZTHMHZ TQN YAIKQN

MeAETN TNG HIKPOJOMNG 0DOVTWY KAl 0OTWV HE NAEKTPOVIKT HIKpookonia aapwaong (SEM)

XapakTnpiopog naboloylkK®mV evanoBETewv oupnTNPITIKOY BIOUAIKOV HE (PACHATOOKOMIKEG HEBODOUG

avaiuong
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Mapaokeur) Kal XapakTnpiopog aAaTwv Tou Gpwopopikol aoBeaTiou Je evdiapEpov aTa BIOUAIKA
Mapaokeur) Bloevepywv uaAwv Si02-Ca0 pe Tn uéBodo sol-gel

Mapaokeur) BIOdIACNWUEVHOV VAVOOWHATIOIWV NOAUAGKTIKOU OEEOG

Mapaokeur) kai 1IB1I0TNTEG USPONNKTWHATWV

MpoopOPNON NPWTEIVWY OE EMNIPAVEIESG

®YZIKOXHMEIA II

HAekTpoxnieia o€ 1copponia. OgppoduUvapikeg 1IB1I0TNTEG 10VTwV 0 SIaAUWaTa. IovTIKEG evepyOTNnTEG,
HAeKTpOXNHIKG aTolxeia. HuiavTIdpaoeig kai nAekTpodia. STabepd Suvapika o&eidwaong. H nAekTpoxnuikn
ogipd. Merpnon Tou pH kai Tou pK. Auvapikr nhektpoxnueia. Aiadikacieg o nAekTpddia. HAEKTPIKN
dinAooTiBada. TaxUuTnTa HETAPOPAG PopTiou. MeTa@opd nAekTpoviou. HAEKTPOXNMIKEG dladIKATiIEG.
AlgpyacieG oc OTEpeEC em@aveiec. AvantuEn kal Oodn TwV EMIQAveimv. Popnon o€ enipAveles.
®uoIpoENOoN Kal XNUIPO®Non. KataAuTikn dpdon os enipdvelec. POpNon kal kataAuon. AldBpwon Kai
unoBaduion Twv UNKWV. HAekTpoxnueia Tng diaBpwong. TaxuTtnTa SIaBpwong. Mop@ec diaBpwaong.
MpoAnwn d1aBpwonG. Makpopopia Kal Hopiakd oucowpatTwpaTtd. KoAloeidr). MéyeBog kal oxnua.

MpoCBETIKEG 1IBIOTNTEC. AIAUOPPWAON Kal HOPIaKT YEWHETPIA. AOUEC AVWTEPNG TAENG.
MpoanairoUyeveg Baoikeg yvaoelg: duaikoxnueia I, Xnueia II

EPFAZTHPIO ®YZIKOXHMEIAZ

Mpoodiopiopde TNG oTABEPAC OXNUATIONOU GUHNAOKOU 10VTOG,.

MeAETN CUPNAOKWYV HE pacuaTookonia UV-VIS.

MpoadiopiopdC TNG BEpUOTNTAC aVTIOPACNG EE0UDETEPWANG.

MpoodIopIoHOG Tou SIaypAPKATOC PACEWY EVOG CUCTHHATOC TPIWV CUCTATIKWY.
MpoadiopIoUog Tou deikTn dIABAacNG UYpWV.

OFe1doavaywyikeg avTidpAacelg,

'Oopwon: EEGpTnon 0ouwong and Tn CUYKEVTPWON

Enmipaveiakn Taon

OeppoxwpnTIKOTNTA Agpiou: Ynohoyiopodg Cp, Cv yia agpio

EIZArQrH ZTHN KBANTOMHXANIKH

levikéc ApxéG kal Afiwparta: YAIKG kUdaTa. EEiowon Tou Schrodinger. ZTaTIOTIKG €punveia Tng

KupaToouvapTnonG. MeTpnoipa Peyédn kal TEAEoTEG. I0100UVaPTAOEIG KAl PACUATA IDIOTIHWV. XPOVIKN
€EENIEN KBAVTIKOU OUCTAKATOC. 2XE0EIC aBeBaloTnTag. Nopol diaTtrnpnong. ZupBoAiopog Dirac.

EpaployéC: SwPATIo 0 KOUTi Wiag, dUo kal Tpiwv dIaoTAcswy. ZKEdAoN anod HovodiaoTaTa dUVapIkd,
(aivopevo onpayyac. ApHOVIKOG TaAavTwTnc. MepioTpo®ry oc dUO Kal TPEIC OIACTACEIS, OQAIPIKEC
APHOVIKEG. ZTEPEOC OTPOPEAG. KEVTPIKO dUVAUIKO O TPEIC DIAOTACEIG, ATOMO TOU UOPOYOVOU.
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OMokAfpwan TnG Baoikng Gcwpiac: Zmiv. KataoTaoeig oniv. MnTpec oniv, JATPeC Pauli. Kivnon oniv og
MayvnTikd nedio. ZUvBeon oTpopopuwv. TauTOoNUA owEaTidla kal apxn Tou Pauli.

MpoanairoUPeveg Baoikeg yVwoelG: Eqpappoopéva MadnuaTtika III, duaikn IV, EdIKG ©<uaTta Mnxavikng,
Oewpia MBavoTATWV kal ZToXaoTikeG Aladikaaoieg

XHMEIA III

Tagvounon Twv avaluTIKov HeBOdwv, TUMoI evopyavwv peBOdwV, avaAuTika opyavd, emAoyr] Tng
avaAuTIKnG JeBodou, n BaBuovounaon oTIC evopyaveg peBodouc. Iruata kar B0puBoc. Eicaywyn oTIC
(PACHATOOKOMIKEG TEXVIKEG. MOOOTIKN) BewpPNon Twv (PACHATOXNMIKWY HETPAOEWY. TUAKATA 0pyavov.
Eioaywyny oTnv ONTIKA) ATOMIKN (PacWaTopeTpia. PACUATOUETPIA ATOMIKNAG anoppo@nongG kai atopikoU
@BopiopoU. PacPaTOUETPIa ATOMIKNAG EKMOUMNG. ATOMIKI (PACKHATOHETPIA aKTiVWV X. OgUeNIWDEIG apXEG,
Tunuata Twv opydvwv. MéBodol @Bopiouol akTivwy X. MEBodol anoppo®naong akTivwv X. MéBodol
nepiOAaong akTivwv X. Eloaywyry oTn (QAcuaTopeTpia HOPIAKNS anoppopnong oTo UMEPIWDESG /opaTo
(UV/Vis). EqpapuoyeC TNG HOPIaKNS PpaoPAToUETPIac anoppdPnong opaTol/unepiwdouc. daouaTopeTpia
MopIakng GwTauyelac. Oswpia Tou pBopiooU Kal Tou GwoPopICcHOU.

Eioaywyn oTn GacpaToueTpia uneplBpou. EQapuoyEc TG pAcuaTopeTpiag unepubpou. daopaTookonia
Raman. E@appoyég Tng daocpatookoniac Raman. ®dacpaTookonia nupnvikoU PayvnTikou GUVTOVIOHOU.
XapakTnpIopog ENIPAveinV PE GAcuaTookonia kal PIkpookonia. XpwpaToypa®ikég péBodol avaluonc-
Yypr XxpwHaToypagia uwnAng nieong. Oeppikeg PeBodol avaluang.

EpyaoTnpliakeg acknoeig enideigng:

XapakTnpIopOg UAIKWV HE Xprion TNG pacuaToPWTOHETPIAG UNEPIdOUG - opaTou.
E@apoyég TG pacpaTookoniac uneplBpou oTo XapakTNPIoHO UAIK®V.
AlaXwpIoHOC HEIYHATWY HE UYpr XpwHaToypa®ia uwnAng nieong (HPLC).
daopaTookonia payvnTikoU nupnvikoUu guvToviopou (NMR).

MéTpnon pH, epappoyec- PuBuioTIka diaAUpaTa

MoTeVOIOUETPIKEG MEBODOI avaAuong

AvaAuon UNIKQV JE paopaTOQWTOUETPIA ATOHIKAG anoppo®naong.

MpoanaiToUpeveg Bacikég yvwaelg: Xnueia II, duoikn IV

NMEPITPA®H MAGHMATQN: EEAMHNO VI

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

KpuoTahhikd MAEypa kal HAekTpovikr) doun Tou oTepeol. TahavTwoelg NAéypaTog, dwvovia.

>tamioTikn Fermi. Aépio eAeuBépwv nAekTpoviwv. EnTpenTéc evépyeieG. HAekTpIkr Kal Bepuikn
aywyipoTnTa. OgppoxwpnTikdTnTa. EIdIKn avrioTtaon. ®aivoyevo Hall. Evepyeiakég {wVeS. SuvapTnOoEIG
Bloch. MovTélo Kronig- Penney. Aywyoi. MovwTec. Hulaywyoi. ATEAEIEC KpUGTAANWV.
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HAekTpovikKr| o NUIaywymv. ZOVEC. AUECO Kal EUMECO evepyelakd Xaoua. Kivnon nAekTpoviwv kai
onwv. Evepydg pada. Evdoyeveic nuiaywyoi Kal EUNAOUTIONOG. ZUYKEVTPWON Kal €ukivnoia ¢opéwv. H
Opdaon Twv npooitewv. dopeic NAEIovOTNTAG Kal JeiovoTnTac. Enagn p-n. ®payua Schottky. ApvnTikn
avTioTaon kar ¢aivopevo Gunn. Apop@ol nuiaywyol. Hulaywyikég diatageig: FET TpavoioTop, 5iodog
Zener, Texvoloyia MOS, CMOS, oAokAnpwpéva KUKA®UATA. YAIKG Yia KATAOKEUN OAOKANPWHEVWY
KUKAWPATWV. MIKponAekTpoVIKr). NavonAeKTPOVIKT).

AINAekTPIKA UNKA. TMOAwon, MoAwoipdTnTa. HAEKTPIKA €MOEKTIKOTNTA, NAEKTPIKA dlanepaToTnTa.
Toniko nedio. Oswpia Lorentz. EEApTNON TnG dianepatdTnTag and Tn ouxvoTnTa. Agiktng diabAaong kai
diaonopd Aiddoon kai  anoppognon  KUWAToG. KpuoTaAikd nAEypata kai JINAEKTPIKA  UAIKA.
210NPONAEKTPIKA KAl NApanAeKTPIKA UAIKA. MIECONAEKTPIKO Kal MUPONAEKTPIKO (QAIVOUEVO. AIATAEEIC

NAEKTPONAYVNTIKAG anoppopnaong.

MayvnTikd uAika. AiapayvnTmiopog, E&iowon diapayvnmiopoU Langevin, MapapayvnTmiopog, KBavTikn
Pewpia TOU napapayvnTiopoU, MMapapayvnTikh €MISEKTIKOTNTA TWV NAEKTPOVIWV aywyludTnTaACG,
Z10npopayvnTiopdog, Oeppokpacia Curie-vopog Curie-Weiss, EEGpTnOn TnG HayvhTiong KopeopoU ano n
Beppokpacia,  ZiIdnpopayvnTiopog, Oeppokpacia  Curie  kal  €MOEKTIKOTNTA  OIONPOUAYVNTOV,
Z10NPOKAyVNTIKEG NEPIOXEG. AENTA PAyvNTIKA UMEVIA. ZUCTAMATA HayvATiong. MayvnTikn anoBnkeuon
NANPOPOPIWV.

Ynepaywyidotnta. Mndevikry edikr) avtiotaon, Kpioo payvnTikd nedio, Paivopevo Meissner,
Ynepaywyoi TUnou I kai II. @gppoduvayikr unepaywynv, EEiowon London, Baoikég apxég Bswpiag BCS,

daivopevo anpayyag Josephson. Ynepaywyoi uwnAnc Bsppokpaciag. Apxec Asitoupyiag Tou SQUID.
MpoanarroUpeveg Baoikeg yvawoelg: duaikn III, Eioaywyn otnv KBavtopnxavikn
EPFAZTHPIO V ENIZTHMHZ TQN YAIKQN

YNoAoyIOHOG TNG JOMNAG TWV eVEPYEIOKWV {wvwv oUNPWVA e TO HovodidoTaTo npoTuno Twv Kronig-

Penney.
To ®aivépevo Hall aToug Hulaywyoug,.

METpnon TNG €IBIKAG NAEKTPIKAG aywyluoOTNTAG YeEPHAviou oav ouvaptnon Tng BOeppokpaciac Kai

NpPoodIoPICHOG Tou evepyelakoU XAoUaToGg.
EqapUOYEC TV NUIAYWY®V.

MeAETN TNG OINAEKTPIKNG CUUMEPIPOPAC TWV UAIKWV Uno Tnv enidpacn ac nediou, CUVAPTHCEl TNG

Bepuokpaaciac.

MayvnTIKEG HETPNOEIG UOTEPNONG O OIONPOAYVNTIKA UAIKA.

MeAETN TNG UNEPAYWYIKNG CUMNEPIPOPAG KEPAMIKOU unepaywyoU uywnAng Beppokpaaciag peTapaong.
ZTATIZTIKH MHXANIKH

MIKPOOKONIKN Kdl JAKpOOKOMIKr KataoTraon Oeppoduvauikol oUoTAHATOG. Oepoduvayikn 1copponia.
®aoikdg xwpoc. ZuvapTnon JIaUEPIOPOU. ZUVOEDN OTATIOTIKNG-0EPUOSUVAMIKNG. ZTATIOTIKEG ONOTNTEG:
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MIKPOKAVOVIKI}, KAVOVIKI| Kal PEYAAOKAVOVIKN. YNOAOYIOHOG HETAMOPIKNG, NEPIOTPOPIKAG Kal OOVNTIKNG

OUVEIOQOPAG OTNV E0WTEPIKN EVEPYEID, EVTPOMNIA KAl BEPUOXWPNTIKOTNTA I0AVIK®DV AEPIWV.

Katavopég Boltzmann, Fermi-Dirac, Bose-Einsein. KBavTika aépia. EdIk BeppotnTa TEAEIOU
KPUOTAAOU. AywyIla, HOVWTIKA OTEPEQ.

MeTatponég @aonc. Zuvunap€n @acewv. Mapduetpol TGENG. ®aivopevoloyikn Bewpia Landau yia
METATPOMNEG PACEWV OEUTEPOU €IDOUG.

AMNAeMIdPOVTA cuoThaTa: MovodiaoTaTo aépio OKANpwY o@paipwv. MovTélo Ising kal I0opoppies W
aMa oucTnuara. ZiIdnpopayvnTikn WeTapaon. YnepaywyluotnTa. MéBodog péoou nediou. SuoThnuaTa
€KTOC 100pponiac kair OUVAMIKN anokpion oTn YPAWWIKA MPOCEyYIon. MOPIaKEG NPOCOMOINTEIC HE
unoAoyioTn.

MpoanairoUPeveg Baoikeg yvwoelG: Oswpia MOavoTTwV Kal ZToXaoTIKeG Aladikaoieg, duaikoxnueia I,
duoikn 1IV.

ZTOIXEIA MOPIAKHZ ®YZIKHZ KAI KBANTIKHZ XHMEIAZ
MpooeyyloTIKEG MEBodOI: Xpovikd aveEaptnTn Bewpia diatapaxwv Hn ekQUAITPEVNG oTABUNG (1ng
TAENC). Ocwpia peTaBorwv. Xpovikd eEapTnuévn Bewpia diatapayxwv. Kavovag Tou Fermi.

ATopikr) Aopr): ATopo Tou nAiou. MoAunAekTpovikd aTopa. Apxr ENOIKIOHOU.

Mopiakn Aopn: Mpoogyyion Born-Oppenheimer. Ogwpia HoOpIaKOV Tpoxiakwv. IOV Tou Hopiakou
udpoyovou. AlaTopikd kai moAuaTtopikd popia. Mpoogyyion Hickel. Oswpia evepyelakwv {wvov o€

oTepea.

SupMeTpia: ApAoeig kal aTolxeid CUPKETPIAG. Tagvopnon Hopinv. AUESEG OUVENEIEG CUMHETPIag. Opade,
avanapaoTdoelg Kal XapakTrpeS. Mivakeg xapakTripwy Kal Xprion Toug,

Mopiakr) ®acpatookonia: MepioTpoPikd gaopa. daivopevo Raman. AovnTikd @Acpa. AovnTiko-
NePICTPOPIKO PpAcpa. HAekTpovikn pacpatookonia. Apxn Frank-Condon.

HAEKTPIKEG Kal PayvnTIKEG 1010TNTEG Hopiwv: HAEKTPIKEG 1010TNTEG. Mdviya kai enayopeva nAekTpIKA
OinoAa. MoAwaoipdTNTA. AIQUOPIAKEG OUVAMEIC, aANAEMIdPATEIG HETAEU JiNoAwV, anwoTIKEG KAl OAIKEG
aMnAenidpdaoceig. MayvnTikeg 1010TNTEG. MayvnTikr] €mOEKTIKOTNTA. MOVIJa kal enayopeva payvnTika
dinoAa.

MpoanaiToUeveg Baoikég yvawoelc: Eqpapuoouéva Mabnuatika II, Eiocaywyn otnv KBavTounxavikr

NEPITPA®H MAGHMATQN: EEAMHNO VII

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

OnNTIKEG 1D10TNTEG HETAMWVY Kal HOvwTwv. Miyadikog deiktng SIdOAaonG. MpapMIKEG ONTIKEG 10IOTNTEG,
Avakhaon kai anoppo®naon. E&iowoeic Fresnel. XapakTnpioTIKEG YwVieC. ZUVTOVIOTIKEG O1adikaaoieg Kal
MovTéda Drude kai Lorentz. AiadikaocieG e@nouxaopoU kal onTikrn andokpion. ONTIKEG IDI0TNTEG
NUIAYWY®V. ZUVTOVIOHOG nAacpoviou. Mepioxég kar diadikagieg anoppo@nong oTo UNEPIWDEC, OpaTo Kal
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unépuBpo. Eknopnn ewToC o€ aTePed. DOOPITHOC, PWOPOPIOHOGS, PWTO-PWTAUYEIA, NAEKPO-PWTAUYEIQ,

NAEKTPIKN KAl ONTIKr] GvTANON.

OonTIKn KpuoTaMwv. EEiowoelig diaonopdg deikTn diaBAaonc. AINAEKTPIKOG TAVUCGTAC. Movoagovikoi Kal
diagovikoi kpUOTAMOI. OEPHO-ONTIKO KAl (PWTO-EAACTIKO (PAIVOUEVO. Mn-ypappikn €MISEKTIKOTNTA Kal
dladikaoieg avwTepng TAENG. HAEKTPO-ONTIKO PAIVOLEVO. AKOUGTO-ONTIKO KAl ayvnTO-ONTIKO (PAIVOHEVO.

OWTOXPWHIONOG. PWTODIABAACTIKOTNTA.

AINAeKTPIKA oNTIKA UAIKA. TNyég @wTOG Kal Texvohoyia Laser. LED kal Laser nuiaywywv. OEpUIKoi
aVIXVEUTEG PWTOG. ZUCTAHATA NEPIBAATNG kal kKUPATodrynong pwTog.

SUMBONOMETPIKA Kal MePIBAAOTIKA onTikd oucThMaTd. YAKG Pe nepIodikn OINAEKTPIKN ouvapTnon.

dwToVIKA XdouaTa piag diaoTaonc-unoAoyiopog Tng oxéong diaonopdc.

HAEKTPOVIKEG  IDIOTNTEG MOAUMEPIKDY  UAIKQV. AYWYIHOTNTA, QWTOAYWYIHOTNTA. ZIONPONAEKTPIKA

noAupepr). ONTIKEG IDIOTNTEC TWV NOAUPEPWV. YYPOKPUOTAAAIKA UNIKA. EQaployEc.

SXNHATIOPOG KPUOTAM®Y. TEXVIKEG avanTuENG kal eneEepyaciag KPUOTAAWY OYKOU Kal AEMTWV UHEVIWV.
Enira&iakég pébodol. Czochralski, eniragia uypng @aong (LPE), xnuikn evanodean atuwv (CVD, MOCVD),
QuOIkn evanobeon atpwv (PVD), emita&ia popiakng deopng (MBE), TeXVIKEG 10vTOROANG kal A&Iep.
NiBoypaoia kai pikpoAiBoypagia.

Navo@aaoika UNIKA. Huiaywyida vavopaoika UAIka, AenTa upevia, KBavTika nnyadia, KBavTikd viuaTa kai
KBavTIKEG TeAeiec. MeTaAMikd Apop®a Kal vavopaoikd UNIKA, dopn kal 1I010TNTeG. Doulepévia, dour| Kai

1016TNTEC. NavoTexvoloyia kal epapUoyeEC.

MpoanaiToUpeveg Baoikég yvwoelc: EmoTiun Twv YAkov V, Eicaywyr otnv KBavtounyxavikr, ZToixeia
Mopiakng ®uaoiknig kal KBavTiknig Xnueiag, ZTaTioTikn Mnxavikr

EPFAZTHPIO VI ENIZTHMHZ TQN YAIKQN

OnTIKEG 1ID10TNTEG UNIKOV-PACHATOUETpIa

®wToBOATAIKO GTOIXEID

AxTivoBoAia LED kai IASER.

OnTIKN ZUpBoAOUETpIa

HAEKTPOONTIKO Kal PWTOEAACTIKO (PAIVOLEVO

Mpooopoiwaon Tou Paivopévou Tng nepibAaong
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4.3 MAOHMATA ENIAOrHz

NEPITPA®H MAGHMATQN: EEAMHNO V

FEQAOIIA
MAavATng M — Aopn kai cUoTaon TG Mg

Oewpia ANIBooPAIPIK®Y NAAKQV.
O KUKAOG TWV NETPWHATWV.

MayuaTiopoc-Mupiyevy NeTpwpaTa (YEVESN TOU WAYHATOCG, KPUOTAAAWGN TOU HAYHATOG KAl Ugpn Twv
NETPWHATWY, KPUOTAM®WON ToUu MAYHATOG Kal OPUKTOYEVEDH, NQPAICTEIOTNTA-ovopdaToAoyia Kkal
NEPIYPAPN) NUPIYEVWV NETPWHATWY, KOITAOUATA NOU OUVOEOVTAl PE HAYHATIKEG JIEPYATIEC).

IZnupatoyevr neTpopata (10T0G, SOUEG, TAEIVOUNON, ovopaToloyia kai neplypagn).

MeTapOpPwon-MeTapopPwUeéva NETPOPATA  (YEVEON METAMOPPWUEVWV NETPWHATWY, NAPAYOVTEG
METAHOPPWOEWG, OOMN Kal UPH HETAHOPPWHEVWY NETPWHATWY, HETAHOPPIKEG PATEIC, OVOUATOAOYIa Kal
NEPIYPAPN) HETANOPPWHEVHV NETPWHATWY, KOITAOKATA MOU CUVOEOVTAI E TN HETAUOPP®AN).

AnocdBpwon  (unxavikr anocdBpwon, XNHIKA anocdBpwon, PioAoyikr  anoodbpworn, PuBuoc
anocabpwaong).

Edapn (napayovreg oxnuatiopol €dagrv, €dapikd npo@iA, €dagikoi 10Toi kal SOMEG-PUBOG
OXNUATIOHOU £3apV, TAgIVOUNON TwvV e5apwV, BWEITEG, AATEPITEG).

AlIaBpwon, JeTapopa Kal anobean Je enipaveiakd TpexoUUevVa vepd, AvePo, NAYETWVEG. MPooxwHaTIKA

KoITaouaTa.

Ynoyeio vepd (KaTavoun unoyeiou vepou, Kivnon Tou Unoyeiou vepoU, TO YEWAOYIKO £DY0 TwV UNOYEIDV

VEPWV, pUNAvon Twv udpoPpopwv).

FewAOYIKOG XpOVOC (OXETIKN XPOovoAOynaon, anoAiBwuaTa Kal oTpwHATOYPAPIKOi CUCXETIOMOI, anoAuTn
XpovoAoynan, péBodol andAuTng XpovoAdynang).

TekTovIKRy (KIVAOEIC TOU @AoIOU TNG yng, TAON-NApapOpPwon-anoTeAEouaTa, OIaKAACEIC, PryuaTa
(yevikd XapaktnpioTikd, TUMOI pnydaTwv) NTUXEG (YEVIKA XapakTnPIOTIkA, TUMOI MTUXWV), OEIoHOI

(YEVIKG XQpaKTNPIOTIKA, HETPNOEIG OEIOPWY, KATAOTPOPEG KAl EVTACT OEICHOU-MPOYVMON OEITHMV).

EpyaoTnpiakég AoKNOoEIg

To nhiako ouoTtnua: (Evépyeia HAiou, nhavnTeg kai Sopuopol, NPoEAEUon Tou NAIAKOU CUCTHHATOG).
KUpia xapakTnpIoTika TnG eNQAveiag Tng yne.

Z€I00i KAl TO E0WTEPIKO TNG YNG.

MukvoTNTa, Nieon kal BepoKpacia oTo ETWTEPIKO TNG YNG.

OpukTa nou oxnuatifovrar kata Tnv WUEN Tou HAyHaToG. ZnoudaldTepa METPOYEVETIKA OPUKTA

I{NUATOYEV®YV KAl HETAHOPPWHEVWY NETPWHATWV.
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DUOIKEC IDIOTNTEG KAl avayvepIon OpUKT®V.
Avayvopion kal Ta§Ivounaon HaypaTikwy, 1I{NUAaTOYEVAV Kal HETAHOPPWHEVWV NETPWHATWY.
Avayvwpion Tonoypa@ikoU XapTn Kai TONoypapIKEG TOHEC.

Fewhoyikoi XapTeg: MapacTacn opIfovTiv kal KeKAIJEVWV OTpwHATwv. MapdcTtacn pnydaTwv Kai

nTuxwv. Napaotaon HaypaTtikev dIsicdUCEWY Kal EKXUCEWV.

FNQZTIKH WYXOAOI'TIA

H pdénon kar n yvwaon. -Mpolnobéoeic Tng Padnong kai €idn yvwoeswv. H yvwoTikr wuxoloyia o€
oUyKpIon WE TN ZupnepigopioTikr Wuxoloyia. H Bewpnon Tng Hadnong kal anokTnong yVwoewy and
okonid Tng MvwaTikrg WuxoAoyiag. H padnon wg enegepyacia nAnpo@opiwv. MNVwoTIKOI PNXaviopoi Tng
HAlnong kal andkTnong yVWoewv - MVWOTIKN gypriyopon Kai €ToINOTNTA. H yVWOTIKN AsiToupyia Tng
npooANWNG kai avayvwpiong (avriAnwng) Twv nAnpo@opiwv. H UVNUOVIKA OGUYKPATNon TwV
nAnpo@opiwv (Jour, opyavwaon Kai Asiroupyia TNG MvNUNG). Epyalopevn pviun, BpaxUxpovn KVAKN Kal
Makpoxpovn WvAun. Katavonon kai Yviun - Avanapdoraon nAnpo@opiwv oTn pvhun. H yAwooa wg
YVWOTIKN A&IToupyia kal JEoo enikovwviag kal pabnong- H paénon tng yAwooag. H yvwaoTikr AsiToupyia
TNG OKEWNG- ZX€ON WETAEU yAwooag kai okéWne H yvwoTikn Asitoupyia Tng Along npoBAnuaTtwv. H
YVWOTIKR A&IToupyia TnG avayvwong Tou ypanTtoU Aoyou (npoadiopiopdc kal avaiuon napayovTwv Kal
npoUnoBécewv). H yvwoTIkr ene€epyacia Twv NANPOQOPIOV KATA TNV avAyvwon OE OXECN HE TO

ouoTNHA YPAPNG.

MVWOTIKO-YAWOOIKEG AEITOUPYIEG NMOU CUVOEOVTAI Kal ENNPEAOUV TNV avayvwaon Tou ypanTtoUu Aoyou. To
(AIVOPEVO TWV «ypryopwv avayvwoTwv». H dieknepaiwaon TnG yVwoTIKNG A&IToupyiag Tng avayvwong
Kal TNG avayvmong Keldevwv. H yvwoTikh Aeimoupyia TG Katavonong Twv NANpoQopiwv katd Tnv
avayvwon (0nA. Nwg kai TI KAaTavooURE) Kal N GUYKPATNON TOUG OTn MVAMN. MVWOTIKR avaAuon Tou
€10IkoU adnaiakou npoBAfHaTog TnG AuoAegiac.

OIKONOMIKA TOY [EPIBAAAONTOZ KAI TQN O®YZIKQN TOPQN TIA MH
OIKONOMOAOIOYz

EioaywyIkeg ‘Evvoleg
To nepIBAMoOV Kal Ol (PUOIKOI MOPOI OTNV OIKOVOUIKN OKEWn. [MepiBaMovTika Béuata onuepa.

YnodeiypaTta npdBAewng TnG NePIBAANOVTIKNG KATAGTACNG KAl TNG OIKOVOUIAG,
Oikovopikn Twv ®uaikwv Mopuv

OIKOVOUIKR) €vvold TWV (PUOIKWV MOPWV, TASIVOUNCEIG TWV (QUOIKQV NOPWV. ZTATIKA KAl SUVAIKN
anoTeAeopaTikoTNTA. AlkaiwpaTa 1310kTNoiag, eEWTEPIKEG OIKOVOUieG. Aopég ayopwv. MAnpopopia kai
aBeBaidtnTa. Avaluon KooTouc-Qeéleiac. MéBodol UNOBETIK®Y eKTIMROEwY (contingent valuation) kai
kooToug Ta&idiol. EEavTAnoipol un - avavewaiyol guaoikoi nopol. Evepyeiakoi nopol. H ayopd evépyeiag
otnv EM@da. Avakukhwoipor guoikoi nopol. H avakikhwon otnv EAGda kai Tnv Eupwnaikr ‘Evwon.
Avavewoipol puaikoi nopol: Adon, aMeUTIKOG kal GAAOG {wIkOG MAOUTOG,

Oikovopikn Tou MepiBaiovTog
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PUnavon kai poAuvaon. ®opol kal eNIOOTACEIC YIa avTi-punavon kai ano-punavor. Epgnopeloipeg adeieg
punavong. H nepiBaMovTikry noAimikr otnv EAMGda. MNaykdopiol pUnol kai KNPaTikry aAayn: H
OuUpQWVia Tou KudTo kai n epappoyn Tng otnv EE. KhigaTikny aMayn otnv EAAada. H Eupwnaikr odnyia
yia Tn dlaxeipion Twv Xepoaiwyv UdATwV.

IotdTonog He OAec TIC nAnpogopieg, OIDAKTIKO UAIKO, QOKNCEIC Kal MAAAIOTEPEG MNAPOUCIACEIG:

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

HAEKTPONIKEZ BAOMIAEZ KAI KYKAQMATA
Aywyoi-Huiaywyoi. Aywyr) oTou¢ nuiaywyouc. Enagry pn. Huiaywydg Siodog-Modeling kai anAég
epapuoyeg. AinoNikd TpaviioTop: Aesitoupyia, Modeling, AnAOG evIOXUTNG-ANAEG WNPIAKEG MUAEG,

AOYIGUIKO yIa TN HEAETN BaBUIdwWV Kal KUKAWHPAT®V.

ETepoena®eg: Enagr) nuiaywyou-peTalou, Texvohoyia CMOS, MOS TpavioTop- Modeling-epappoyec.
TexvoAoyia OAOKANPWHEVWV KUKAWHATWV.

Algpyaaieg 0AokApwaonG.

MpoanarroUpeva: duaoikn III, EpyacTrpio III ®UOIKNG

OIKONOMIKH THZ TEXNOAOI'TIAZ 1

H onoudaidTnTa TG Texvoloyiknc Mpoodou.

IoTopioypagia.

H Texvohoyikn alkayn diaxpovikd.

H @uUon Tng kaivoTopiac, n Npo£Aguan Kai n dIAxuor| TG, ol ENEENYNUATIKOI

OUVTEAEDTEG TNG.

H didxuon Tng kaivoTopiac. EvOokAadikr), SIakAadIkr peTagopd. MeTagopd

TexvoAoyiag. O1 EminTwoelg TG Texvohoyikng AANayng oto OIKOVOUIKO ZUoTnia.

Texvoloyikr) ahhayr) kai ol eydaAol enixelpnuaTikoi KUKAOL.

Texvoloyikr) ahhayn) kar khadol: n enidpaacn Tng TEXVOAOYIKNG alayng ot

eninedo kAGdwv.

TexvoAoyikr) aAAayr| Kal OIKOVOUIKH Bgwpida.

BIOHOIKH

To paénua nepidapBavel gUVToWN IOTOPIKN gloaywyn oTn BionBikr, oav nedio oUyKAIONG SEOVTOAOYIKGWY,
VOMIKWV Kal NBIK®V Bewpriocmwv Kal agloAdynaon Tng onpaociac, alAd Kal Twv NEPIOPICHWY TNG TPEXOUOAC
Bion@ikng. Enionc npaypateleTal emAekTikd, BlonBika aAAa kai BewpnTikd {nTrAPATA Nou avakunTouv

ano TNV pappoyn Kupiwg TNG YEVETIKAG MNXAVIKNAG Kal TNG BIoiaTpIKNAg TExvoAoyiag. EVOeikTIkG kepdalaia

givar:

>UvToun gloaywyn oTn BionBikn kai Tnv HBIKN Tng Texvoloyiac.
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>noudaldTNTa Kal NEPIOPICKOI TNG TPEXOUOAg BionBiknc.

FeveTIkn pnxavikr. TexvoAoyieg napéuBaong oTn YEVETIKN nAnpogopia. BioTexvoloyia. YnoBonBoUuevn
avanapaywyn, mAoyr QUAOU Kal XapakTnpIoTIk®v. H véa Euyovikr).

Ano Ta xnuIka oTa Biohoyika @appaka. NavoTexvoloyia kal vavoiaTpikr. SUVENAywyeg.

METAPOOXEUOEIG Opyavwy Kal AvayevvnTikr 1aTPIKN : BlOTeEXVNTOI 10TOI AVTAAAGKTIKG epguTelpaTa (

Blovikdg avBpwnog).

BionBika dIAAupaTa katd Tnv €vapén kai To TEAOG TNG {wnG.

EuBavaoia, unoBonBouevn autokTovia.

IaTtpikonoinon: BioiaTpikr TeExvoAoyia kal ouvTexviakr 0OUNoN TNG Uyeiag ka Tng vooou.

H avBpwnoAoyikn didoTaon Tng Biondiknc: To epmTNMaA yia To YNokeipevo aTtn véa BioAoyia.
Mepikoi IoTdTONnOoI BIonBIKNAC:

EMnNv. EBvikn EniTponr| BionBikng www.bioethics.gr

Enitponn BionBikrig ExkAnaoiag www.bioethics.org.gr

SupBouhio Eupwnng www.coe.int/bioethics

Europ. Group on Ethics www.europa.eu/european group ethics

MAHPO®OPIKH III. ZupBoAikog MpoypappaTiopog kai Eqpappoyég oTig duoikég EmoTRHEG
Kai oTnv TexvoAoyia

Baoikég evtoAég TnG Mathematica. OpiopOC 0TaBep®V Kal Mivakwv. OpIoPOG oUVAPTROEWY NOAANAGV
METABANTWYV. ZXeOIAONOG IaYpAUHATWY dUO Kal TPIWV diaoTdcewv kai contour plots. AvaAuTikdg kal
apIBUNTIKOG UNOAOYIOHOG OAOKANPWHATWY. AVAAUTIKN kal apiBUNTIKA €niAucn PN-YPAUHIKQV EEICWOEWY,
YPAUMIKOV OUCTNPATWY  €§I0W0swY, ouvnBwv JIapopIKAV EEICWOEWY KAl HEPIKWY  SIAPOPIKGOV
eflonoewv. EQappoyég Twv napanavw os Bépata Duaoikng, Xnueiag, Biohoyiag, EnoTAENG Twv YAIKQV
Kal o€ TeXVohoyIKa npoBAnuara.

MpoanaitoUpeva: MAnpogopikn I, II
YAIKA THZ TrHZ

YNKG TnG 'ng Kai n onuacia Toug. KpuoTaAAIkn dopn kal XnMIKA oUoTaon Twv opuKTwV. KUpIEG OUadeC

OPUKT®V.

OIKOVOUIKA JETAMIKG OPUKTA, OIKOVOMIKEG OUYKEVTPWOEIG MWETAMIKWV OpukT@WV: Mg kal nou

oxnuaricovrai.

2NUavTIKa JeTAANIKG OPUKTA Kal XPrOEIG TOUG.
2NUavTIKA BIOUNXAvIKa OPUKTA Kal METPWUATA.
®uoikoi dopikoi AiBol kar adpavr) UAIka.

Biounxavikec apyiol.
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OpuKTa yia TN YEWPYia Kail Tn XxnMIKR Blognxavia.

OpukTa yia Tn Biopnxavia yuaAiou.

OPpUKTA YIa KEPAMIKA Kal Nupipaxa UAIKA.

MoAUTIpOI Kal NUINOAUTIHOI Aol

Maykdopieg avaykeg yia UAIKA TNG yNG. ZTPATNyIKA OpUKTA, anoBéuara,

NONITIKEG,

OpukTa kal nepIBAliov.

EpyaoTnpiakeg AOKNOEIG

KpuaTaANIKkr) SOHA TWV HN NUPITIKWOV OPUKTOV.

KpuaTaAAIkr SOUN TWV NUPITIKWV OPUKTMV.

2TOIXEIa ONTIKWV IDIOTATWV TWV OPUKTQV.

MepibAaon akTivwv X kal avayvmpion OpUKTOV.

MpoadIopIGHOG TNG XNMIKNAG oUCTACNG TWV OPUKTQV.

SNUAvTIKG OPUKTA PAYHATIKWV KOITAOHATWY Kal XPrOeIG TOUG,.

SNUAvTIKG OPUKTA IGNPATOYEVWV KOITAOKATWY Kal XPrOEIG TOUG,.

SNUAvTIKG OPUKTA PETAHOPPWHEVV KOITAOUATWY Kal XPrOEIG TOUG,

SNUAvTIKG OPUKTA yia TNV avTIUETWNION NEPIBAMOVTIK®V NPoBANHATOV.

MpoanarTroUpeva: MewAoyia

PIAOZOPIA THZ ENIZTHMHZ

>To pdénua auTo, Mou OTOXO TOU €XEl TNV €EOIKEINON HE TOUC KUPIOTEPOUG OPOUG Kal TIG BACIKEG
NPOoPBANUATIKEG MOU £XOUV anacXoAnoel oTo NapeAdOv kal Mou anacyohoUv akoun Tn @IAocogia Tng
EMOTAKNG, avTIKeiyevo WeAETNG Ba anoTehéoouv Ta €&n¢ nnuata: Moia sivar n @UON Kal Mol ol
duvaTdTNTEC TNG ENICTNHOVIKAG YV®OONG. T1 oUVIOTA £NICTNHOVIKN €€nynon. O eUneIpIoPog Tou Hume Kkai
To NpOBANMa TnG enaywync Moia eivar n dodr TV e€moTnUOVIKV Bewpiwwv. To npoBAnpa Tng
eMNKUPWONG TWV EMNIGTNHOVIKWV BEwpINV Kal To NPOBANHA Twv BewpnTikwv 0pwv. To ZATNHA TNG OXEONG
nAaiciou avakaAuyng kai nAdioiou dIKAIoAOYNonG oTn veoTepn QIANoco®ia TNG eNIOTAMNG. O KUKAOG TNG
Bigvvng, 0 AoyIKOG BETIKIOWOG kal Ta vedTeEPA peUKaATa oTn GIAogoPia TnNG EMICTAKNG: N dlayweuaiokpaTia
Tou Popper, Ta €moTNUOVIKA NpoypdupaTa oUPewva We Tov Lakatos, n avaluon Twv €NIOTNHOVIKGOV

enavaotacewv and Tov Kuhn. KoivwvioloyikoU TUMOU MPOCEYYIOEIG TWV EMICTNHOVIKWY BewpIwv: n

oX0Ar Tou EdiuBoUpyou.

63



Kavoviouog Snoudwv

NEPIrPA®H MAOHMATQN: EEAMHNO VI

AITAIKH FAQZzA KAI OPOAOIIA ZTHN ENIZTHMH TQN YAIKQN

Katavonon Avaluon kai Mapaywyn €nioTNHOVIKOU KEILEVWYV, ApBpwV Kal TEXVIKAV EKBETEWV OTO NESIo
™G EmomApng Twv YAikwv. AvanTtugn OefloThTwv ypantoU kal Npo@opikoUu Adyou . Avdyvwon kai
avaiuon Jopng, ouvoxn KeIMEvou , YAWOOIKEG AsiToupyieg (opiopdg, napadeiypata, €€nynon). Aopr
enioTnuovikoU apBpou, Aeimoupyiec TUNUATWY apBpou (NepiAnyn, ioaywyn, avaiuon, oupnepaciuara)
YAWOOIKN €KQPaAcn, Yevikeuon kai eEeidikeuon, £k@paon BefaidTnTag kal aBefaidTnrag, airiag kai
anoTeAEOPATOG, avTiBeDN, KPITIKN I0XUPIOH®Y, YAWOOIKN €KPPACN AVTIKEIWEVIKOTNTAG,. EvTomioudg
nNyowv yvoong kKal Tponol avagopdc. Mapaywyrp Adyou oUUQWvVA HE HOVTEA avaAuong KeIJEvou,
Mapagppaon nnyav, dnuioupyia nepiAnwng oUPPwWva Pe oupBAcelg akadnuaikoU Aoyou. AoyokAon.

ANTINPOZQMEYTIKEZ MEPINTQIEIZ MEAETHZ: Aoun Tng UANG, ATOMIKN Kal Wopiakr dopn, 1010TNTEG
avd katnyopia UNK®V (METAAMG, nuiaywyoi OSINAekTpika, noAupepr, BIOUAIKG KTA), mapaywyrn Kai
enefepyacia UAIKQV, XPNOEIG Kal €PApuoyeg Twv UNK®V (Meplypagry NEpauaTwv kal BewpnTIKOV

HOVTEAWV).

EMNIZTHMH KAI TEXNOAOTIIA YITPOKPYZTAAAIKQN YAIKQN
O1 d1apopeG UYPOKPUOTAMIKEG (PACEIG KAl N HOPIAKN TOUG opyavwar. MapapeTpol TAENG kal ETATPONES

QPACEWV.

HAEKTPIKEG, OMTIKEG KAl UNXAVIKEG IBIOTNTEG TWV KOIVOV UYPWV KPUOTAANWV. AOHIKEG TEAEIEG. TEXVIKEG

XapakTnNPIoHoU TwV UypwV KPUGTAAAWY.

YypOKpUGTAAIKOG OIONPONAEKTPIONOG, NUPONAEKTPIOHOC Kal MIECONAEKTPIONOG. daivopeva uaTEPNONG
Kal JVARNG. ZUoTnuaTa anobrkeuong nhnpogopiac.

ONTO-NAEKTPIKEG, ONTO-NAEKTPOVIKEG, OMTO-HNXAVIKEG, OEPLO-OMTIKEG KAl NAEKTPO-UNXAVIKEG EPAPHOYEG.
01 uypoi kpUoTaAlhol aTn TEXVoAoyia TNG MANPOPOPIKNG,

AuTO-06uNon Kal AUOTPOMIKEG PACEIG. MakpOLOPIakoi kal uneppopiakoi uypoi kpUuoTalhol. NavoaUveeTa
«palaka» UNIKd. H uypokpuoTaAAIKn popiakr opyavwaon oTn Bioloyia.

EpyaoTnpiakeg AOKNOEIG

Mapatnpnon UYpoKPUOTAANK®V (QACEWV kal €UPEON OEPUOKPACILV HETATPONAG ME Tn HEBODO TNG

NOAWTIKAG HIKpoaKoniac.
Alapopikr) OeplidopeTpia Zapwonc- eUpeon BepPoKpATI®V Kal evBalniag HETATPONNG.

MapaTripnon ouvunapéng uypoKpUOTAAIKOV PACEWV HE Tn PEBODO TNG enagng delyddTwv KATw ano

NOAWTIKO HIKPOOKOMIO.

KaBopiopdg TnG DINAEKTPIKN avigoTponiag vnuaTikou uypoU KpuoTAAoU Je T peBodo TG SINAEKTPIKIAG

(pacpaTtookoniac.

AINAEKTPIKN ANOKpIoN vNUaTikoU uypoU KpuoTaMou yia ouxvotnTeg 0.1 Hz- 1 MHz.
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daivopevo switching o o1dnponAekTpikoUG UypoUG KpUGTAANOUC.

MpoanarroUpeva: Enmiothun Twv YAIkwv I, Epyaomipio I EmioTAung Twv YAikwv,duoikn III, Epy. II
duoikng, Epy, III ®uoikng

MEAETH THZ AOMHZ TQN YAIKQN ME TEXNIKEZ ZKEAAZHZ

MewPeTPIKN Bewpia KPUOTAMIKOU NAEYHATOC. AlEpyacieG CUMUETPIAc. OpAdeC CUMKETPIAG onueiou Kal
OUMBOAIOHOG Toug kaTta Herman-Mauguin kai Schoenflies. MAéyuaTa Bravais. OJddeg GUPHETPIAG XWPOuU.
Algbveic KpuoTahoypagikoi Mivakeg (International Tables for X-ray Crystallography). AvtioTpogo
nAéypa. MMepiBAaon akTivwv-X pe Tn Xpron nepiOAacipeTpou Kal  akTivoBoNiag ouyxpOTpou
(synchrotron). Nopog Tou Bragg. MewpeTpikn Bewpia nepibAaong katd Laue. Meplypagry Tng nepibAaong
pE TO avTioTpo®o nAéypa. Zwveg Brillouin. Zkédaon akTivwv-X anod eAelBepo nAekTpovio, ATOpO,
KuweAida. MapayovTag aTopikng Hopeng (Form factor) kai doung (Structure factor). MepiOAaon akTivwv-
X ano noAukpuoTaAlikd UAIKG (napdyovrag Lorentz, anoppdpnong kair Beppokpaaiac). Enidpaon
E0WTEPIKOV TACEWV Kal JeyEBoug kpuoTalNITwv (TUNOG Tou Scherrer) oTa xapakTnpIoTIkAa nepiBAaonc.
AeikTe1000TNON avakAdoewv. Mpoodiopioudg kpUOTAANIKNAG OOUNG. BACIKEG apxeC nepiBAAoNC e OEOES

VETPOViWV Kal NAEKTPOViwV.

MpoanarroUyeva: EmoTiun Tov YAkwv I, duaikn IV

OIKONOMIKH THZ TEXNOAOIIAZ II

Mati unapyouv dlaPopec MeTall Xwpwv;

Texvoloyikry ANayn kai AnagxoAnon.

Enixeipnon kai TexvoAoyikn AAAayn).

Kpatog kai Texvohoyikr ANayn.

Kovwvikr SIagoppwon Tng Texvohoyiag.

MpoanaitoUpeva: Emhoyn Tou padipatog Oikovopikr TnG TexvoAoyiag I

MAHPO®OPIKH IV: Eicaywyn oTnv YnoAoyioTik) EMoTApN Tov YAIKGV

Tuxaiol apiBuoi kai n pebodog Monte Carlo. Eappoyég Tng pebodou Monte Carlo oTov unoAoyiopo
noAuSIAoTaTWV OANOKANPWHATWY Kal TNG €AAXIOTOMNoinong ouvapTrocwv. [pooopoiwon OTaTIoTIKWY
KaTavouwv. ZToXaoTIKEG dIadIkaoieg e EpappoyeG o€ npoBAaTa Tuxaiou nepinaTou kai npofAfpaTa
anodiéyepong  popiov. TMAeydaTIkG  HovTéAa Kal  NeEPIODIKEG  OUVONKeG. Otwpia  percolation:
AMnNAeMdpaoceig noAMwv cwpaTidinv. EQapuoyeg otn d1adoon acgbeveiwv — emdnpinv. EQapuoyec oTo

payvnTiopo. Eioaywyn otn peBodo TnG Hopiakng Ouvapikng. Mopiakr Suvapikny anA@v GuoTNUATOV.
Enegepyacia anoTeAEOUATWVY NPOCOUOINCEWY HOPIAKAG OUVAMIKAG.

MpoanarroUpeva: MAnpogopikn I, 11

AIAAKTIKH THZ ®YZIKHZ

2nuacia Tng katavonong Twv GUoIkwv EnioTnuov yia Tov kabéva noAitn —EmaoTtnuovikdg MpappaTiopoc.

Zkoroi kal gToxol TnG didackahiag Twv ducikwv EnioTnuov. Oswpieg adnang.
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MovTéAa didaokahiac (oUyxpoveg TAoeIC). AIdakTIkG epyaAeia, BondnuaTa. Zxedlaopdg HabnuaToc.
EpyaoTnpiakn didaokaAia. EEonAiopoc. Exnaidsuon evog daokdlou GUOIK®Y EnioTnpav.
ZUYYEVEIC dpaaTnPIOTNTEC EVOC dAoKAAoU DUCIK@V EMoTNH®V.

SuoxETIoN TwV Duoikwv EMOTNPOV Pe TIG AMeG enioThpeg(dienioTnHovIkOTNTa).

Aglohoynon.

Aia Biou padnon kar Exnaideuon Twv «AaokaAwv OUOIKNG».

MpoanairoUpeva: Tpia anod Ta napakatw: Xnueia I, I, duoikn I, II

YAIKA KAI NEPIBAAAON

>xéon kar aAMnAenidpaon UMKV He To nepIBAMov. Xprion, €QApUoyeG UNKWV o oUYXPOVEG
nePIBAMOVTIKEG TexvoAoyieg pe €ugacn otnv avrippunavon. [MepIBAANOVTIKEG ENINTWOEIG EUPEWG
XPNOIMOMOIOUMEVWY  TEXVOAOYIKWV  UAIKwv. Punavon nepiBalovrog.  duoikoxnueia  UNKQV — Kkal
aMnAenidpaoeic pe nepIBaAov. Aiepyaoiec oTnv dienipdvela uypoU oTepeol. Xprion UAIK®V yid Tnv
enegepyaoia punwv. ETepoyevnc pwTokaTaluon. Katdiuon kauoagpiwv. Mpoopo®nTika UAIKA. Mopiakn
anotunwon. MNepIBAMOVTIKN GUUNEPIPOPA Kal EMNTWOEIC TWV MOAUMEPIKOV UAIKWV. Biodiaonwueva

noAupepr. AvakUkAwon. Alaxeipion anofAnTwv. ACQAAeia KaTd Tn Xprion UNKQOV Kal XNHIK®V.

To padnua nepihapBavel gepivapia cuyypagnc BIBAIoypagikng epyaaciac (doun BiBAoypagikr avalntnon
O€ ENIOTNHOVIKEG Baoelc deSOUEVWY) Kal Napouaiacn anod Toug PoITNTEG, ) EPYACTNPIAKEG AOKNOEIG.

MpoanaitoUpeva: EmoTnun Twv YAK®v I-I11

AOMIKA YAIKA

Aopn TWV UNK®V. QUOIKEG, BEPUIKEC, UNXAVIKEG Kal AAAEG 1D10TNTEC. DuUaIkoi AiBol kal npoidvTa Toug.
Koviec (UBPAUAIKEG, QepIkEC) Kal KovIAUATd. SKUPOdEWa: oUCTATIKG, OOWN, avToxn, NapapopP®UEIC,
avOeKTIKOTNTA, MWEAETN oUVOEONG, oupNEPIPOPd vwnoU OKUPOSEUATOG. XAAuBag kal AAa pETalAa:
HOPPOAOYIKA, TEXVOAOYIKA Kal WNXAVIKA XapdKTnpIoTIKA, OIaBpwaon. ZUAo: Texvoloyia, Sour, Bacikeg
IDI0TNTEG, aVOEKTIKOTNTA. Kepapikd: YEWHETPIKA, QUOIKA, HNXavikd kai AAa  XapakTnpioTIKA
NBoowudTwy. Toixonolia: WNXavikn OUPneEPIPopd, NePIBAANOVTIKEG €mOPAcEIC. MoAUMEPN: BaoIKEC
ID10TNTEG, NEPIBAMOVTIKEG €MOPACEIC, AonAA Kal IVOMAIOHEVA MOAUMEPN, KUWEAWTA MOAUMEPN.
EpyaoTnpiakég aoknoeic: (a) Nwno okupOdepa: WeAETN ouUvBeong, €pyacidoTnTd. (B) KOKKOMETPIKN
diapaeuion adpavav. (y) Mn KaTaoTpoIkEG OOKIMEG: KPOUTIUETPO, TaxUTNTa umeprxwv, Bacog

evavlpakwong, dianepaToTnTa.

MpoanaitoUpeva: EmaTnun Twv YAkov I-111, Eidikd ©éuaTta Mnxavikng, Ep. MabnuaTika IV
BIOMHXANIKA MNAAZTIKA

KaTtahoyog diadikacimv/ PeBddwv napaywyng Kai n enidpacn Toug oTo oXedIaopd UAIK®V.

JUOTATIKA TwV NAACTIKOV. XApaKTNPIOHOG Kal MAOYN EMMOPIKOV NAACTIK®V. MNXAVvIKEG KATEPyAaieC.
MéEBodo! dlIapopPwaonG, eEWONONG Kal UNKA ENICTPOOEWY, evioxuong kal XUTEuonG. Oepuodiadoppuaon-
Aioykwon-EnikdAuyn. MéBodor kal UNKA kaTepyaciag kal diakoopnong. EneEepyacia pe akTivoBoAia.
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Mop®r) kal axedlaopdg npoiovTwv. Kataokeun epyaleinv kal kadounimv. EdIKG Béuata BepponAacTIKOV

Kal BEPHOOKANPUVOHEVWY MAACTIKGV.

MpoanarroUpeva: EmoTiun Tov YAIkov I, IT & III

NEPITPA®H MAGHMATQN: EEAMHNO VII

EIAIKA OEMATA YMNOAOrIIZTIKHZ ENMIZTHMHZ TQN YAIKQN

MéEBodo! eniluong HePIkwV dIApopIKAV EICRTEWY, NPORANUATWY CUVOPIAKWV TIHGOV Kal NpoBANUAT®WY
IDIoTINWY. E@appoyég atnv e&iowan Tou Schrédinger kal oTIC €€l0WOEIC dIAXuonG. AOYIOHOC JETAaBoAV
Kal ouvapTnolaka. OMOKANPWTIKEC €EI0WOEIC. EidN OAOKANPWTIKWV EEIOMOLWV HE EPAPUOYEG OTNV

EMOTAKN TWV UMKV Kal HEB0d0I apIBUNTIKAG emiAuongc.

MpoanartroUpeva: NAnpogopikn I, II, IV, Ep. MabnuaTika IV

OEMATA BIOMHXANIKQN KAI TEXNOAOIIKQN EOAPMOIQN TQN YAIKON I

To padnua nepIAapBAvel HIa OIpd OEPIVAPIOV YIA TIG BIOMNXAVIKEG KAl TEXVOAOYIKEG EQPAPHOYEC TWV
UANIkwv. Ta ogpivapia Ba divovTal Kuping and aTeAéxn UWNANG akadnuaikng katdpTiong nou epyadovral
o€ BlounXavieg, opyaviopoUc, ETAIPEIEC, EPEUVNTIKA KEVTPA KAM, Kal KAAUNTOUV eupU QpACHA EQAPHOY®V
TNG EMNIOTAKNG TwV UAIKAV. H enidoon Twv @oitnTwv a&lohoyeital and Tnv evepyd CUUHETOXT TOUG OTNV
opydvwan kal dIEEaywyr Twv CepIvapiwy, TNV GUVEPYATia TOUG PE TOUG OMIANTEG, pia ypanTr epyacia
(ka1 napouaiaon) kai TENIKEG ypanTeg €EETATEIG Ye BEPATA nou agopolv Ta GEUIVAPIA MOU €yivav OTn

dIGpKela Tou €Eaunvou.

MpoanaitoUpeva: EmoTnun Twv YAk®v I-I11

ONTIKA KAI ONTOHAEKTPONIKA YAIKA

ZUvoyn onTIKWV IDIOTATWV Ay®YwV, HOVWTWOV Kal NUIaywywv. ONTIKEG IBIOTNTEG HOPIAKWVY UAIKQWV.

Mn-ypapuika onTikd UAKG kai diadikacieg. Mn-ypappikn onTikr €mdekTIKOTNTA. TO HOVTEAO TOU
avappovikoU TaAavTwTr. KAagikdg kal kBavTikag unohoyiopdg TG Un-YPapKIKAG ONTIKAG ENIGEKTIKOTNTAG
0elTEPNG Kal TPITNG TAENG. YAIKA yIa WN-YPAUMIKEG ONTIKEG Oladikacieg OeUTEPNG Kal TPITNG TAENC.
KupaTikn nepiypagr yévveong OeUTEPNG APHOVIKNG Kal YEVVECNG ABpoiong kai diapopds CUXVOTHTWV.
Taipiacpa @aong. OnTikd Qaivopevo Kerr kar gaivopeva nou gpgavidovral o€ uNikd nou epgavifouv 1o

onTIkO (paivopevo Kerr.

YAIKG yia onTikoUg KupaTodnyoUc. Suleuypévol kupaTodnyoi kal Bewpia ouleuypévav Tponwv diddoang.
Mepiodikoi kupaTodnyoi - kupaTodnyoi BonBoUuevol and To @aivopevo Bragg. Laser katavepnuévng
avadpaonc. Mn ypappikoi onTIKoi ouleuypevol kupaTodnyoi. dwTovika UNIKG pe Xaopa. KupaTtodnyoi

Baoiopévol o PWTOVIKOUG KpUGTAANOUC Kal OMNTIKOI KUJATOdNYoi CUCEUYHEVWY avTNXEIwV.

MpoanairoUpeva: duoikn II, I1I, IV, Emotun Twv YAKoV V
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MAINHTIKA YAIKA

Eniokonnon Bacikng YayvnTooTaTIKNG Bewpiac - MayvnTikr) ponr| kai dinoha -MayviTion Kai payvnTika
UANIKG - Bpoxol uoTépNONG - ATOMIKR) MPOEAEUON TOU MayvnTIOPOU Kal KBavTikn Bswpia Tou oniv -
AlapgayvnTikd UNIKA Kal Xproeig Toug - MapapayvnTika UAika - Nopog Curie-Weiss - MapapayvhTeg TUNou
Pauli - AMNAemIdpAcEIC NAEKTPOViwV OTa O1dNPONAYVNTIKA UAIKG — Oswpia Weiss-Langevin kai Bswpia
anevTonioPEVWV NAEKTPOVIWY — ZIDNPONAYVNTIKEG NEPIOXEC KAl OUVAMIKN TOIXWHATwV Bloch - Epgavion
uoTEPNONG O aIdNPOPayvnNTIKA UANIKA - MaAakoi kai okAnpoi payvnTeg -AvTioidnpopayvnTika YAIKG -
Z10npIMayvnTIKa UNKA ((peppiTeG, garnets) kal EQAPUOYEG TOUuG - Eyyevig kal enayopevn payvnTikn
avicoTponia - EQapuoyég TnG oTa payvnTikd péoa anoBrikeuong kai 1IB10TNTEG HIKPWV HayvnTIK®OV
owpaTdinv - Myavmigia payvnroavrioraon kai kepahég avayvwong okAnpav diokwv - KoAoooiaia
payvnToavTioTaon Kal NpoonTikEG - Oegwpia @aivopgeévou Kerr kal WayvnTo-onTikh Eyypaen -
Navodounuéva payvnTika UNKA HPE EQAPUOYEG OTNV HAYVNTONAEKTPOVIKN (TPav{oTop, HAYVNTIKEG
MVNMEC Tuxaiag OléAeuong, aioBnmipec) - [POONTIKEG VAVOJOUNMHEVWV  HAYVNTIKOV  UAIKGOV
(MayvnTonAekTpIKa UAIKA, multiferroics) kai n oxeon Toug JE TNV TEXVOAoyia aIXunG.

MpoanarroUyeva: EmoTiun Twv YAkav I, II, V

AMOP®A KPAMATA KAI NANOAOMHMENA YAIKA

IoTopikr| avadpopn yia TNV €EENIEN TWV AUOPPWV METAMWV Kal KpapaTwyv. Navodounuéva UAka, doun
Kal 1010TNTeG. MeTaoynuartiodoi dopnc o€ uypr kataortaon. ThnEn kai oTepeonoinon. YNEPTNEN
Kpapatwv. H uaAwdng petapacn kai n Bepupokpacia kpuoTAMwonc Kpitipia yia oXnuaTtiopo Tng
agoppnG kalr uaAmdng KaTaoTaonG. ZUMPBATIKEG Kal VEEG WEOODOI MAPACKEUNG AHOPPWV  Kal

vavodouNpUEVWY UAIKQWV JECW Taxeiag WUEEWC Kal PnXavikng KoviopTonoinang. XapakTnpiopog, 1810TNTEG

Kal NPOONTIKEG AUOPPWV KPAUATWV.

EpyaoTnpliakeg AOKNOEIG

Mapaokeur) GUOPPWY KPAUATWV PECW XUTEUONG THYHATOG

EAaoTIKEG pEBODOI KAl MAACTIKEG IDIOTNTEG CUMNAYWOV AHOPPWV KPapudTwv

METpnon €AAOTIK®V IDIOTATWV Of PETAMIKA Kal KEPAMIKA UAIKA ME Tnv HEBOdO TNng d1Adoong Twv

unepixwv
Mpoanarroupeva: Emornun Twv YAkov I-111, duoikr I-I1I
KOINQNIOAOIIA THZ EKIMAIAEYZHZ KAI TOY 2XOAEIOY

Eicaywyny oTto enioTnpovikod nedio Tng Koivwvioloyiag kar Tng Koivwviohoyiag Tng Eknaideuong kai Tou
ZxoAeiou.

Mapouaiaon kal avaAuon Twv onuavTikOTEPwV BewpnTIKOV «napadelyddtwv» Tng Koivwviohoyiag Tng

Eknaideuong kai Tou ZxoAeiou.

Mapouaiaon kal avaiuon edikwv BepdTwv TG Koivwvioloyiag Tng Eknaideuong kal Tou ZxoAeiou kal

OUOYXETION TOUG Ye TN oUyXpovn kNaIdEUTIKN NPAyUaTIKOTNTA 0TO EAANVIKO OXOAEio.
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ZYNOETA YAIKA

Eloaywyikeg évvoieg. Eidn oUvBeTwv UNKwV. ETepoyéveia kal avicoTponia.

MRATPa Kal EVIOXUTIKO PEoO: YAIKA XpnoidonoloUdeva w¢ UnTpa (MoAupepn, METAAA, kepapika). Eidn kai

TUMo! evioxuTikoU péoou. NavooUveeTa.

MéBodol napaokeung: AUTOKAEIOTOC @oUpvoc. XUTEUon HE METAPoOPd pnTivng. Mopgonoinon Me
nepIENIEN Ivov. Mop@onoinon We TNV TeXVIKN pultrusion. Mop@onoinon Pe NAEEN IVav.

H diemipdveia ota oUvBeTa UAIKA: Mpoopuan kal aAAnAenidpdcelg. MéBodol eAEyxou Tng dlemPaveiac,
MoVTENG HETAPOPAC PNXAVIKOV TACEWV HECW TNG JIENIPAVEIAC,

MnXavikeg IB1I0TNTEG GUVOETWV UAIKQV: MUkvoTnTd. METPO €AAOTIKOTNTAG. AvToxn. H avicoTponikr @uon
TV IVwdV oUVBETWV UANIkv. Augkapyia UD ouvBETwv otn dieuBuvon Twv Ivav Kal off axis. Mnxavikn
OouUPNEPIPOPA NOAUCTPWTWY (CUMKETPIKA, HN-CUMKETPIKA KAM). Mnxavikn OURNEPIPOPA OUVOETWV HE
nAEEN ivac. Mnxavioyoi aoToyiac.

OEPUIK) OUMNEPIPOPA OUVOETWV UAIK®V: OgpUoXwpnTIKOTNTA. Ogppikr] JIAOTOAN. O€pUIKn aywyn.
O€EPUIKA avanTUOOOUEVEG TAOEIC. YYPOBEPUIKT) ouUneEPIPopd.

HAEKTPIKEC 1D10TNTEG OUVOETWV UNIKQV: ZUVOETA UNKA WC OTATIOTIKO MeEiyda (Acewv. AINAEKTPIKN

OUMNEPIPOPA. AINAEKTPIKN KaTappeuon. EAeyxopevn aywyiuoTnTa. Oswpia Baduiaiag d1adoaong.

EQapuoyeg: Aspovaunnyikn kKal agpodlacTnpikn. AuTokivnToRIodnxavia Kal PETagopeg. HAEKTPIKEG Kal
NAEKTPOVIKEG EQPAPHOYEG. Biounxavia aBAnTIkwv npoiovTwy.

EpyaoTnpiakeg AOKNOEIg

Mapaokeur) CUVOETWVY UNK®V HE TN HEBOJO Twv NoAUCTPWTWY NAakwv (doknan/ enideign oto EIXHMYO

ornou BpiokeTal To éva and Ta 2 auTOKAEIOTa nou undpyouv aTnv EANGdA).

MeTproeIg duoKapwiag kar avroxng ouvapTnoel TG dielBuvong TnG ivag (TUAKa EMoTApNG Twv YAIKGV).
MeAETN TNG DINAEKTPIKNAG GUMNEPIPOPAC (TuNKa EnoThung Twv YAIKav).

MeAETN TNG BEPHOPNXAVIKNG OUMNEPIPOPAC (THAKA EMOTAKNG TwV YAIK®V).

MpoanarroUpeva: EmoTiun Tov YAIkov 111

PQTONIKH I

FEWUETPIKOG OPIOUOC TNG ONTIKNAG akTivag. Mapa&ovikry onTikr diddoon. AlyeBpa unTpwv [ABCD].

FEWUETPIK OMTIKI AMEIKOVION KAl TO YEVIKEUWEVO onTikO ouoTtnua. Kupia kai kapdivalia onpeia.

Alappayparta. Kupieg ekTponég. ZUVBETa onTika ouoTHUATa.

Mohwon Tou eWTOG. ONKN Kal PEPIKr) NOAWON. TpappIkn kal eEAeINTIKR noAwon. AinhoBAacTikdTnTa.
MohwTikd oToixeia. AlyeBpec Jones kai Muller. Evepyd onTikd oToixeia Pockels kai Faraday.

®wToeAaoTIKOTNTA. ONTIKN JIAPOPPWaT.

Kupartikr d1adoan. AINAeKTPIKEG ONTIKEG Olenipaveleg kal EElowoeic Fresnel. XapakTnpIioTIKEG YWVIEC.

SuvTeheaTeg avakhaong kai 81ddoong. Alacnopd.
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ZUMBOAN Tou PWTOC. ONTIKA CUMQWViIa kal Babuog ouppwviac. ®acpa. ZupBoAdueTpa Michelson, Mach-
Zehnder, Sagnac. ZupBoAopeTpia nMoAAanAnG déounc- ZUPBOAOUETpo Fabry-Perot. Aenta upévia kai
OUOTHAHATA NOAANA®Y ENICTPOOEWV. ZXe0IAaN NOAUCTPWHATIKWV GUHBOAOHETPIK®Y OUCTNHATWY HLH.
AvTiavakAaoTkd, avakAaoTikd, dlalwviakd, noAwTikd kal @acikd oToixeia. YAikd, Texvoloyia kai
E(PAPHOYEG.

Aiadoon kai nepiBAacn Tou QWTOG. Apxn Tou Huygens kai @opualiopog Fresnel-Kirchoff. OnTikn
Fourier. Anpioupyia eikovag kai Bewpia Abbe. Eukpivela aneikoviong. ONTIKEG OUVAPTNCOEIG LETAPOPAG
(OTF ka1 MTF). ®pdypata nepiBhaong. OAoypagia. OAoypa®ikr) aneikovion kai NpoBoAr. MeTPOAOYIKEG
EQAPHOYEG. Auvapika ouoTAPATA. AKOUGTOONTIKN EKTPONM Kal dlapopPwon.

2JUoTAMATa ONTIKAG avadpaong. KolAOTNTEG ouvToviopoU AéIlep. FEWMETPIKN ONTIKA avalucn Kai
MIYadIkfy KapnuAdTnTa. AuTtoouveneld. A£opeg Gauss. Tpdnol TaAavtwonc Aiddoon HE OpPIAKEG
OUVONKeG. ENinedog onTiIkOG KUPATOdNYOG Kal N OnTIKM ivd. ZUVONKEC KupaTodrnynong kai Tporol
d1adoong. AnwAeieg. OAokANpwHEVa onTiIKA KUKA@UATA. YAIKA kal TEXVOAOYia KATAGKEUNG KUKATOdNYoV
Kal onTIKWV IVwv. E@appoyég ouoTnudTwv oTnv TexvoAoyia A&Ilep, OTIG TNAEMIKOIVWVIEG KAl OTOUG
aiodnThpEG,

MpoanaitoUpeva: Enothun Twv YAkwv LII, duoikn IV

BIOMHXANIKA METAAAA KAI KPAMATA

®iNooopia oxediaopol pe UANKA. H €EENEN Twv Texvoloylikwv HETAMIK®V UMkwv. H diadikacia
oxediaopoU. Tunol oxedlaoyou. To TeTpdnTuxo AIToupyia, UNIKO, OxXnpa Kal napaywyikn Siadikacia.
Ermhoyn YAIikav. I810TNTEG. XApTEG,

Ta&vounon HeTAMIKOV KpaudTwv: oidnpolxa, Mn-oidnpolxa. MeBodor katepyaoiac. POAog Twv
KPAUATIKWV OTOIXEIWV GTOUG XAAUPBEG,

Mapadeiypata kai oxediaopog Pe eAa@pid UNIKG: Mponyuéva Kpapata PETAAA®V yia agpodiacTnMIKG/
Blounxavia oxnuATWV: KpAPATa payvnoiou, Kpapata aloupiviou (0Nwg aAoupivio-AiBio k.a.). Mponyuéva
Kpduara Tiraviou: dhga kai BrATa TUnol kpapdTtwv. Kpduata kar unepkpdparta Nikehiou. Zxedialovrag yia
MEyioTn avToxr kai duaBpauTtdTnTa: ATodAia UWNARG avTtoxng. Aipacika atodNia (PepiTn-papTevaiTn).
OepUOUNXAVIKEG KATEPYAOieC. AToaNid UWnANG NAAoTIKOTNTAC. SXeIGlOVTAG Yia UWNAEG BEPUOKPATIEG:
ATtodNia nou napoucialouv avTioTaon OTOV €PNUCHO. Ynepkpduata vikeAiou kal koBaAtiou. AN

METAAMa uwnAav Bgpuokpaciav: viopio, HOAUBDEVIO, BoAppapio.

MpoanarroUyeva: EmoTiun Tov YAIKoV II & V

NEPIrPA®H MAOHMATQN: EEAMHNO VIII

ENIZTHMH ENI®ANEIQN - AEMTA YMENIA

Eloaywyry oTnv €mIOTAMN TwV €MIPAveinv. OgpUoduvalikn Kal dpacTIKOTNTA TwV  EMIPAVEIQV.
AMnNAenidpaon Hopinv He enipaveieg. DUOIKN Kal XNHIKN Npoopo@non OTIG €NIPAVEIEG. TEXVIKEG
evanoBeanc AenTwv upeviwv xwpic Tn Bonbeia cuoTruaTog kevou. EniTeu€n uwnAol kal unepuynAol
Kevou. Mé£Bodol avanTudng UPeviwv evTog ouoTnuaTwv kevol. MapdpeTpeg kal TpoOMol avanTugng.

YnépAenTa upévia. XapakTnpiopog enpaveiwv kal AenTwv upeviwv. Navodopnuéva upévia kal Jebodol
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napaywync Touc. Alagoponoinon TwV NAEKTPIKWY, BEPUIKQV, HayvnTIKOV Kal ONTIKWV IDIOTATWYV OTd

UNEPAENTA Kal vavodouNnuéVa UPEVIA. TEXVOAOYIKEG EQPAPHOYEC TWV AENTWV UMEVIWV

EpyaoTnplakeg aoknoeIg

TexvIkéC Napaokeung kevol kal Bakapog kevou.

Mapaokeur) AeNTwV UPEeViwv W TN HEBODO 1ovTikoU BouBapdiopol PeTaMIKwv oTOXwV (sputtering).
AOMIKOC XapaKTNPIOHOC VavodoUNKEVWY AENTWV UMEeViV Pe nepiBAacn akTivwv X.

Mop@poAoyia avanTugng AenTwv upeviwv pe Tn Bonbeia Hikpookoniag odpwong AFM.

MpoanarroUpeva: EmoT. Twv YAIKwv I, II, ducikoxnueia I, EpyaoTrpio duaikoxnueiag

EY®YH YAIKA
A’ uEpoG: AINAekTPIKA YAIKG: EloaywyIkEG vvoieg, AINAEKTPIKG O aTaTIKO Nedio, AINAEKTPIKG O€ XPOoVIKA

€EapTWPEVO Nedio, AINAEKTPIKA EIBIKNG GUHNEPIPOPAC.

B’ yépoc: Eugun YAIKA: Eioaywyn, TexvoAoyieg aioBnong kai evepyonoinong, HAekTpopeoAoyika psuoTd,
JUOTAMATA Ke UNIKA IVARNG OXNHaTog, ZuoTnuaTa pe MelonAekTpikd aToixeia, OnTikoi aiobnTrpec.

EpyaoTnplakég aoknoeig
1) HAeKTpIKr) andKpIon HOVWTIKWY UNK®V 0 eVaAACTOHEVO NEDIO - PpalvopeVa NAEKTPIKNG xahdpwong.

2) MpoadIopIoPOG TNG NEPIEKTIKOTNTAG O AYWYIUN GACN OUVOETWY NOAUMEPIKNG HATPAG - HETAANKWOV

EYKAEIOUATWV.

3) MeAETN Twv PETAOXNHATIOUWY PACEWV OE KPAKATA NMOU EPPAvifouV TO (PAIVOUEVO UVAKNG OXNHATOG

HE TNV PEBodO TNG S1apopIkng BepUIBOUETPIAG oApwOnG.
4) Auvapikr) INXavikn anokpion KPAapaTwy PViKnG oxXNUaToc.

MpoanarroUpeva: EmoTipn Twv YAikwv I, duaoikn III, EpyacTrpio III ®UOIKNAG

HMIAIFQriMA YAIKA KAI ATIATAZEIZ

Eioaywyn. Fevikd xapakTnpioTIKA nuiaywywv. MéBodol napaockeunc. KpuoTaAAikn Oopr NUIQYWY®V HE
TEXVOAOYIKO €VOIAMEPOV. ZTOIXEIAKOI NUIAYWYOI, NUIAYWYIHEG XNMIKEG evawaoelg ITI-V, II-VI, nuiaywyiua
0&cidla, OUOTNAUATA NUIAYQYIHWY KPAapaTwv, duop@ol nuiaywyoi, opyavikoi nuiaywyoi. Evepyesiakd
dlaypAupaTa Kai nNukvoTnNTa EVEPYEIOKWV KATAOTACEWV Ot dUO, Wia kai undév diaotdoelc. EETovia kal
JIEEITOVIA. HUiaywyipa vavoowuaTidla: QUOIKEG Kal XNHIKEG PHEBODOI NAPACKEUNG, HETATPONEG PATEWY,
YPAUMIKEG KAl MN YPAMUIKEG onTIKEG 1010TNTEG. Mapepnodion Coulomb kal @aivopevo onpayyag
MEUOVWUEVOU NAEKTpOViOU O€ KBavTIKEG Teheieg. ZUvBeTa KkBavTIkAG TeAeiag-ouduyous noAupepolc,
Eqappoyéc: Hulaywyipa Agilep, @wTOROATAIKA nAlaka KkUTTApa, KBAVTIKEC TEAEIiEC yia anoBrkeuon
onTIk®V dedopévwy. Huplaywyipa vavovipaTta, QUOIKEG Kal XNHIKEG PEBODOI NApACKEUNG, €(PAPHOYEG.
NavonAekTpovikr).
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EpyaoTnplakéc aoKnoeig

MpoodlopIoudC evepyeiakoU XAOUATOC NHIOYWYWV HE PACKATOPWTOUETPIA UNEPIDOOUG opaToU.
>UvBeon Kal ONTIKOG XapaKTNPIOKOC NUIAYDYIM®Y VavoowuaTIdiwy.

>UvBeon Kal ONTIKOG XAPAKTNPIGHOG NUIAYQYIHWY VAVOVNHATWY.

ONTIKOG XAPAKTNPICHOC NUIAYWYIHMWY AENTWV UMEVIOV.

MovTelonoinon kai NpoodIopIGHUOC TOU ONTIKOU €VEPYEIOKOU XAOUATOG NUIAYWYIMWY VAVOSOUNHEVWY

UNK@V BEDOPEVNG YEWHETPIAG,
MéTpnon TnG dc NAEKTPIKNAG aywYILOTNTAG OPYAVIKWY NUIAYWY®WV CUVAPTHOEl TNG BepoKpaaiag,

MpoanarroUpeva: EmoTiun Tov YAkov V, Eloaywyn oTnv KBavTopnxavikn

OEMATA BIOMHXANIKQN KAI TEXNOAOIIKQN E®PAPMOINQN TQN YAIKQN II

To pabnua nepIAapBavel pia oeEipd CEUIVAPIWV YIA TIG BIOPNXAVIKEG KAl TEXVOAOYIKEG £PAPHOYEG TwV
UANIkwv. Ta ogpivapia Ba divovTal Kuping and aTeAéxn UWNANG akadnuaikng katdpTiong nou epyalovTal
o€ Blounxavieg, opyaviopoUc, ETAIPEIEC, EPEUVNTIKA KEVTPA KAM, kal kaAUNTouv gupU pACHA EPAPHOY®Y
TNG ENICTAKNG TWV UAIK®V. H €nidoon Twv @oItnTwv aglohoyeiTal and Tnv evepyd CUHHETOXN TOUG OTNV
opydvwon kai dieEaywyn TWV OUIvapinv, TNV GUVEPYAdia TOUG HE TOUC OMIANTEC, Wia ypanTn epyacia
(ka1 napouaiaon) kar TENIKEC YPaNTEG €EETACEIG e BEPATA nou agopoUlv Ta CEPIVAPIA MoU €yivav oTn

dlapKela Tou €&aunvou.

MpoanairoUpeva: EmoThun Twv YAK®v I-I11

KEPAMIKA KAI YAAOI

Kepapikn. NMpwTeg UAeC TNV Kepapikr). IDIOTNTEC kal KABAPIOHOC MPWTWV UAMV.

MéBodol avahuong @acswv. TeXVIKEG oxnuaTtiopou. Whoiho kepapikng palac.Mupiyaxa. MayvnTika
KEPAUIKA. AINAEKTPIKA kepapikd. Mopaehavn kai €idn UyIEIVAG.

'Yahog. Aopr) Tng Ualou. TexvikeéG avaluang Tng SounG. PUCIKES IDIOTNTEG TWV YUANIQV.
XNUIKEG 1ID10TNTEG TwV YUaNIWV. TEXVIKEG EpapHoyEC. Mapaywyr) yuaNiov.

MpoanarroUpeva: EmoTiun Twv YAkov I-111

MPOHIMENA BIOYAIKA

EQapuoyég Twv YAikov oTn dapuakeuTikr. Tponol Xopnynong ¢apudkwv. EAeyxdpevn Xopriynon
Qapuakwv. YAk wg petTagopeic dpaoTikav ouciwv: Navoowpatidia kal Ainoocopartd. Biodiaonwpeva
ouOTAMATa ME BAOn TA OUMMNOAUMEPH YAAAKTIKOU-YAUKOAIKOU 0E€oC. aAakTowpaTta. AladepuIKn
Xoprynon @appakwv. MayvnTikd vavoowuaTidld. YOPOnnKT@HATa aAyIVIKOU 0&E0G. YAIKG OOTIKNAG
anokataoraong. OOTIKA TOIMEVTA QwOoPopikoU aoBeaTiou. dupdpaTta evdodovTiag. ZXedIaouoc Kal
avanTtugn BIoUNIKQV e avTIBaKTNPIAKEG IBIOTNTEG. BioaiodNnTrpec. Xprion BIONOAUPEP®Y OTNV JEPUATIKN
avanhaon. Enayopevn 10TIK avdnAaon. BioTexvnTO nnap PIOTEXVNTO Kal TEXVNTO MAYKPEAC,
evdooTepaviaieg npobecelg (Stents). Xelpoupyikd papPaTa, €VOAMAKTIKA Twv pappdTwv (ayKThpES,
Tolpumdakia — staples), BIOAOYIKEG KOMEG 10T®Y, EMNIBEPATA, QUTOKOANNTEG TAIVIEG.
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EpyaoTnpiakég aoknoeiG: Mapaokeur AINOCWUATWY, oUVOEDN PayvnNTIKOV VavoowuaTIdiwy, Napackeun
UDPONNKTWHATWY aAyIVIKOU aoBEOTIOU, MNAPACKEUN QUPAPATWY €vOodovTiag, oUVOEON OCTIKOV

TOIMEVTWV PWOPOPIKOU aoBeaTiou.

MpoanaitoUpeva: EmaTnun Twv YAKov IV, BioAoyia Kuttapou I, 11

YNEPAIQrol

Ynepaywyoi: IoTopikn avadpoun yia Tnv €EENIEN TNG unepaywyldoTNTAC Kal Twv UNIK®V TnG Ta Baoikd
Qaivopeva TG UMNEPAYWYIHOTNTAG, N UNEpAywyiun katdotacn Tng UAnG Epyaotnpiakoi Tpdnol

NApackeunG Kal XapakTnpIoWOG TWV evOIAQEPOVTWY WETAANKQV Kal KEPAPIKMV UMNEPAYWYQV Kal

MPOONTIKEG YIa EQPAPHOYEG TOUG.

EpyaoTnplakeg aoknoeIg

Meiwon TNG NAEKTPIKAC AVTIOTACEWG TOU XaAKOU WE TNV NTWon Tng Bepuokpaciac. Meipapa pe uypo

alwrTo.

MpoanarroUyeva: EmoTiun Tov YAkav I, duaikn I-1I

PQTONIKH II

Mnyéc PwToC. Médav owpa. aopaTikéG Auxvieg, LED, Adilep. Texvohoyia.

Avixveuon akTivoBoAiag kai gikdvag ano 1o unepindec-opaTo-eyyUs uNEPUBpo-PETO Kal anw unépudpo.
CCD kai ICCD. EvioxuTég eikdvac. Aneikdvion oTo unépuBpo. Zdpwan eikovacg, FLIR kal ouaTolxieg

€0TIakoU eMinédou unepUBpou. AopUPOPIKA CUCTANATA AMEIKOVIONG.
dwToHETPIA KAl padIOHETPIA. XpWHATOUETPIA.

OnTIkG oToIxeia. TUMol udlou. Z@aipika, aocQaipikd, MPICUATIKA ONTIKA. ZTOIXEld NOAWONG.
HAEKTPOONTIKA, AKOUOTOMTIKA KAl MaAyvnToONnTIKA oTolxeia. BaABideg kal JlapoppwTEG PWTOG.

MoAwaIUeTpia.

SUMPBOANOUETPIKG CUCTNKATA KAl HETPNOEIG akpIBeiac. ZupBolopeTpia Moire'.

Anpioupyia gikdvag. GwToypagikd kai TNAEONTIKA CUCTAKATA.

MepIBAAOTIKA ONTIKA oToixeia. OAoypaikn ancikdvion. OAoypapika PIATpa kal eneEepyaoia gikdvac.
OnTIKG UNIKA, ENeEepyania Kal KATAOKEUEG OUVOETWY ONTIKWV OTOIXEiwv. ONTIKA 0pyava Kal HETPROEIG.
EpyaoTnpiakég AOKNOEIg

-OWTOWPETPIA Kal padIOUETPIA-(PACHATIKEG PHETPROEIC,

-Z0vBeon kai enekepyaoia eikovac-dwToypagia, AiBoypagia.

-ZUMPBOAOUETPIKN HETPOAOYIA KAl NAEKTPOONTIK AVTIOTABUION.

-TayupeTpia Acilep Doppler.

-OnTIKr KUPATOSNYNON-ONTIKES IVEG-AIOBNTNPEG,
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-XwpoxpoVIKn onTIKA dlapdpewan.

-Moire’ kai OAoypaia.

-3xediaan onTikoU CUCTAKHATOG.

MpoanairoUpeva: Enorhun Twv YAikwv LII duaikn IV, EpyaoTtrpio IV duaikrg, EmAoyr) ®wTovikr I
EIZAMNQrH XTA YAIKA KAI ZTIZ AIEPTAZIEZ KBANTIKHZ HAEKTPONIKHZ

Baoikd UAIKG kal ouoTAUaTa yia JlEPYAdieC KBAVTIKAG NAEKTPOVIKNAG: ATOMIKA-HOPIAKA CUCTHUATA,

NUIaywyoi, nUiaywyipa kBavTika nnyadia kai kBavTikéG TeAeieg, kpUOTAMOI EUNAOUTIOHEVOI E 10VTA.

MéBodol povtehonoinang aAnAenidpaong UNIKOV pE Gwg: péBodog nAaToug miBavoTnTag kai JeBodog
nivaka nukvoTnTag. Meplypa®n kai povrehonoinan diadikaciwv andoBeong Kal kKaTaoTpopng Ppacng oe
UNIKG KBavTiknG nAekTpovikng. OnTikeG €lowaelg Bloch yia nuiaywyols. OnTikég €€lowoelg Bloch yia
nUIaywyIpa kBavTika nnyadia kai KRAvTIkEG TEAEIEG,

M£B0d0I PETAPOPAG NAEKTPOViwV O KBavTIKa cuoTnuaTa: TakavTwoelg Rabi kal adiaBaTikrn PeTagopd
nAnuaopou.

KBavTikr nepiypa®r anoppopnong kai dilacnopdc oc UAIKA. FpaypIkn Kal un-ypapuIKn onTiKA andkpion
e&iToviwv. ONTIKEG PeTABACEIC METAEU {wvav Kal unolwvmv Ot NuIaywyida kBavrika nnyadia. Mn-
YPAUMIKN ONTIKN O€ NUIaywyIda kBavTika nnydadia kal KBavTikeG TeAeiec. MEBODOI eEAEyXOU anoppopnong
Kal dlaonopdc o€ KBavTIka UNIKA: auTo-enayopevn Siagaveld, NAEKTpoUayvnTika enayopevn diagaveia
Kal apyo @wc. Aladikacia dpdong laser xwpic avaoTpo®r) NAnBucpoU. AnoBrkeuon QWTOC O UAIKA.
YWnAnG anddoong KN-yPAauIKA ONTIKr ano UAIKA e Xpon NAEKTpouayvnTika enayopevng Slapaveiag,

pappiKoi NAEKTPOVIKOI KUATOSNYOI.

Baoika otoixeia kBavTikwv unoAloyioTawv: To KBavTiko bit kal ouoThuata yia Tnv uhonoinon Tou.
MenAeypévec kataoTaoelc. KRavTikéG NUAEC. Baaika kBavTika KUKA®pATa.

MpoanarroUyeva: Emomiun Twv YAIKQV V, Eloaywyny otnv KBavrounxavikr, ZToixeia Mop. ®ua. kai

KBavTikng Xnueiag

YAIKA I'MA ANANEQZIMEZ NMHIEZ ENEPIFEIAZ
®dwToBoATAIKG YAIKG: DwTOBOATAIKO Qaivopevo. AsiToupyia nAiakwv oToixeiwv. KpuoTahhiko MupiTio.
NenTéc pepBpaves. Navodopnuéva uhika (CdTe, CIGS). Opyavika UAIkA. Dye-sensitized UAIKA.

YNIK@ yia aveOYeEVVATPIEG: BAOIKEG apXEG Kal €i0n aveEPOYEVVNTPIWV. XpNnaolhonoloUpeva UAIKA.
Kuwéheg kauaipou

YNKG yia anoBrkeucon udpoyovou: Baoikéc Texvoloyieg kal xprion Touc. Metahika udpidia. Opyavika
UNIKA. MeTaho-opyavika nAaioia (frameworks). Navodopnueva uAikd.

Biopdda kai Biokauaoipa

MpoanaitoUpeva: ENoThun Twv YAK®V V
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MOPIAKA NANO-YAIKA

OewpnTIKO UNOPRABPO TEXVIKWV XAPAKTNPIOWOU HOPIGK®Y UAIK®V, onw¢ XRD, SEM, (acuaTtookoniag
STM, onTikNG anoppdenong kal wTalyslag oTo opatd kal unepindeg @aocua, Raman, Resonance
Raman, Texvikéc Surface IR, XPS, NSOM, nAekTpo@®TAUYEID, PWOTOAYWYIHOTNTA KAl TEXVIKEG
avakAaoTIKOTNTAG  AENT@V ~ UMEVIV.  TEXVIKEC  MPoOodIOPIOHOU  NAEKTPIKOV  IDIOTATWV.
Texvikég/ueBodohoyieg olvBeong vavodidoTaTwv  HETAMIKQOV KAl NUIAY®YIHWY  UNKGQV — MNou
nePINAPBAvOUV XNMIKEG Kal (UOIKEG HEBOdOUG avanTuéng, Ta onoia Pnopolv va £XOUV Kal €QApHOYEC

OTNV ONTONAEKTPOVIKH).

EpyaoTnpliakég aoknoeIg

>UvBean, XapakTnpIoPog kal NpoadIopIoHOC IDIOTATWY TWV NAPAKAT®W UNKOV/JIATAEEWY.

1) Huiaywyipwv Mopiakmv XapnAodidoTatwv KBavTikwv nnyadiov

2) MeTaMIKQV vavoowpaTIdinV Kal vavonpiopaTwy apyupou.

3) HNaK@V pwTOBOATAIKWV OTOIXEIWV BACIOUEVWV OE UBPIDIKEG OOUEC VAVOMOPWOWV-HOPIAKWY UNIKWV.
4) KBavTIK®V NHIGYWYIHWV Yyneidwv.

5) AIGdWV EKNOUNNG PWTOG BACIOPEVWV EITE OE HopIaka UNIKA 1y o€ LD kBavTika nnyadia.

6) YBpidia and nopwdeIC avopyaveg UNTPES Kal KBAVTIKEG WNPIOEC.

MpoanaitoUpeva: Xnueia III, duaikn IV, ENGTAKN Twv YAIKQV V.

AZKHZH M'EZQ TOY MPOrPAMMATOZ KINHTIKOTHTAZ LLP/ERASMUS PLACEMENTS

To LLP/Erasmus Placements eival éva Eupwnaikd EknaideuTikd Mpoypappa nou Sivel Tnv gukaipia o€
QOITNTEC (NPONTUXIAKOUG, HETANTUXIAKOUG Kal unowneioug JISAKTOPEC) va NpayHaTomnoinoouV NpakTIKr
aoknon didpkelag TPV Hnvav, ot Enixeipnoeic, EpeuvnTikd Kévrpa, Biopnyavieq, Noookopeia,
Epyaompia kai dAoug opyaviopoUg o Xwpeg TNG Eupwndiknc ‘Evwonc). H didpkeia Tou gival Tpipnvn.
Me TNV €mOTPOPr TOU O QOITNTAC/POITATPIA MPENEl va napadwoesl OTO CUVTOVIOTH Erasmus Tou
Tunuatog pia €kBeon / report ota AyyAiKG HE TIC TEXVIKEG MOU XPNOIPOMOINOE KAl TA €PEUVNTIKA
anoTeAECATA MOU OUYKEVTPWOE KATA TN JIdpKeid Tou MpoypaupaToG. ST GUVEXEID N ZUVEAEUGT TOU
Tunupatog Ba opicel pia TPIPEAN €MITPONN OTNV ofoid O QOITNTAG/POITATPIA Bd KAVEl Hid OUVTOMN
napouaciacn Twv EPEUVNTIKAV TOU anoTeAeopdTwV Kai 6a BaBpohoynBei yia auTn.

MpoanaitoUpeva: O QoITNTAG NpENel va €xel TouhaxioTov 150 cuvohika ECTS.
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5. METANTYXIAKEZ ZMOYAEZ
5.1 MPOTPAMMA METAMTYXIAKQN ZMOYAQN: «EMIZTHMH TQN YAIKQN>»

To Tunpa Emiomipng Twv YAikwv Tou MMavenigTnpiou MaTtpwv opyavavel kal AIToupyei and To
akadnuaikd €rog 2004-2005 Mpdypaupa Metantuxiakwv noudwv (M.M.Z.) pe TiTAo: "EMIOTAMN Twv
YAkoV" oUp@wva Me TIG dIaTAEEIG TNG UMOUPYIKNG anogacng apif. 13355/B7 (®EK 741/T.
B'/18.5.2004), nonwg éxel TpononoinBsi Pe TNV Ynoupyikn Andgacn apib. 29697/B7/ (DEK 423/T.
B'/7.4.2006), kai 10xUel kal oUP@®vVa Pe TIG diaTagelg Tou N.3685/2008.

Me andégaon TG un’ apiBu. 31/15.07.2014 ouvedpiaonc TNG ZuykAnTou Tou MavenioTnuiou MaTtpwv,
avTikaTaoTaenke n avoTEPw YMoupyikr andgaacn kai avapéveral n €kdoon Tou véou MEK Asitoupyeiag
Tou MMZ.

To avapopewpévo Mpoypapua Metantuxiakov Znoudwv 6a cupBaAiel otnv npdodo TnG yvwong Kai
oTtnv avantuén Tng Eniothung Twv YAikwv. To Mpdypappa MetanTuxiakwv Znoudwv oToXeUsl oTnv
KaTapTion Kal €knaideuon VEWV emOTNUOVwv oTnv  gpeuvnTikn  dladikacia. O €PEUVNTIKEG
dpaoTnpIOTNTEG Nou avanTuooovTal 0To THURKA KaAUNTouv €va eupl pAoHa PEAETNG UNKWV aixung. To
MeTantuxiakd AinAwpa Eidikeuong anookonel OTn OUCTNUATIKN eknaideuon kai €EEIIKEUON VEWV

EMOTNUOVWV OTIC aKOAOUBEC NePIoXEC: BIOUAIKA, HOPIAKA UAIKA, HIKPOMACIKA Kal vavopaaoika UAIKA.
To Mpdypappa MetanTuyxiak®v Znoudwv (M.M.Z.) odnyei TNV anovoun:
MetanTuyiakoU AinhwpaTog Eidikeuong otnv ENGTAN Twv YAIKQV.

2T0 Npoypaupa Wnopolv va yivouv OekToi NTuxioUxol ZxoAwv OeTikwv EnioTnuwv, MoAuTeXVIKWY,
Eniotnuwv  Yyeiag, Iatpikng, lewmTexvikwv EmoTnuov, Fewnovikwv ZxoAwv, MavenioTnuiov Tng
NUedannc kal QveyvWPIOUEVWV opoTaywv IdpupdTwv TnG aAhodannc, AVWTATWV STPATIWTIKOV

EknaideuTik@v IdpupdTwv Kabwe kal ouvapov Tunuatwv TEL.
O apiBuocg sioakTéwv oTo Mpodypaypa opileTal kat' avaTaTo oplo ot gikool (20) ava £Toc.

H xpovikn dIapKeia yia Tnv anovour Tou MetanTuxiakou AinAwpaTog Eidikeuong opileTal os Téoospa (4)

OI0aKTIKG €Eaunva enituxoucg (poiTnonc.

MeTanTuxiaka Maénupara

Ta pabrparta Ba didackovral oTnv eANNVIKN, aAAa kal aTnv ayyAiki. 1o M.A.E. n napakoAoUBnon Twv
MaBnudTwv kal Twv EpyacTnpinv, Ta onoia katavéyovral oTa Tpia npwTa €€aunva onoudwv (A', B',
), eivar unoxpewTikr. 10 I’ kal oTo A’ €€aunvo eknoveital MeTanTuyiakn EpeuvnTikn Alatpin (I kai
II). Ta padnuara, n JIDAKTIKN KAl EPEUVNTIKT ANAcXOANGN, O MPAKTIKEC ACKNOEIC Kal ol kaBe ahhou
€i00UC EKNAIOEUTIKEG KAl EPEUVNTIKEG dPACTNPIOTNTEG YId TNV AMOVOMN Tou KAaTa To dpBpo 3 TiTAou

dlakpivovTal o€ UNOXPEWTIKA Kal EMIAOYNG WG EENG:

A’ EEAMHNO ECTS
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duoikoxnueia kar  ETATIOTIK  ©gpUOdUVAMIKN TV

YAKGVY YNoxpewTIKO 10
MelpapaTikeg TexVIKEG MEAETNG TwV YAIKWV 1 YNOXPEWTIKO 10
MovTeAonoinon YNKav I YNOXPEWTIKO 10
Zivolo 30
B’ EEAMHNO ECTS
Zxaé,aopog, 2uvBeon kai Enefepyacia Mponyupevav YROXPEWTIKG 10
YAIKwV
Kart. Emidoynv
(O1 poitnTeg urioxpeouvTar va emAeéouv pEypl OUo
ano 1a napakdTw pabriuara):
1. Biopopiakd YAika I (Aour, AMnNAendpdAoeIg, ) 2 padnuata
AerToupyia) EmAoyng x10 ECTS =
2. Mopiakd YAhka I (ZUvdeon Mopiakic Aopng kal 20 ECTS
IS10TATWV YAIkoU)
3. Mikpo- kai Navo-paocikd YAka I (PuoikoxnuIKEG
1016TNTEC 0N Mikpo / vavo- kAidaka)
4. EI0Ika ©épata Emotripng Twv YAk I
Zivolo 30
" EEAMHNO ECTS
MeTanTuyiakn EpeuvnTikr AlaTpiBn 1 YNOXPEWTIKO 10
Kart. Emidoynv
(O1 poItnTES UroxpeouvTal va EmAsEouv LeEYpl OUO ano
70 NapakdTw padniuara):
5. MeipapaTikeg Texvikeg MeAETNG Twv YAIK@V 1T .
6. MovTtehonoinon YAikav II , 2 paénuara
7. Biopopiakd YAkd II-BioUAika (SOvBeon, Eidikéc | EMAoYNg x10 ECTS =
EQapHOYEC) 20 ECTS
8. Mopiaka YANika II (Texvoloyieg Mopiak@wv YAIK@v
Kal AlaTAgewv)
9. Mikpo- kai Ndavo-paoikd YAka II (Avantugn
JuoTNHATWV Kal Texvoloyikeg Epappioyéc)
10. Eidika ©¢pata EnoTthung Twv YAK®v IT
ZUvolo 30
A’ EEAMHNO ECTS
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MeTanTuyiakr EpeuvnTikr Alatpipn 11 YNOXPEWTIKO 30

Z0voAo 30

To oUvoAo TwV MOTWTIKWV Povadwv ECTS nou anarrolvTal yia Tnv anoktnon Tou M.A.E. avépyovTal o€
€kaTov €ikoal (120).

Ta pabnuata sival eEaunviaia kai ol JETANTUXIAKOI POITNTEG unoxpeolvTal:

a) va napakoAouBroouv Kal €EETAcTOUV ENITUXWG O 4 UMOXPEWTIKA MHabnuata Twv dUo MpwTwv
eEapnvav (ouvolika 40 ECTS).

B) va napakoAouBroouv kal €EeTacTOUV EMITUXWG TOUAAXIOTOV O 4 pabnuata smAoyng (ouvolika 40
ECTS). Kabe pabnua avtioToixei o€ 10 nioTwTIKEG Hovadeg ECTS.

Y) va eknovnoouv MetanTuyiakn Epeuvnrikn AlaTpin I kai II (ouvolika 40 ECTS).

H avakaravour pabnudtwv oTo NPoypaupa HEPIKNG goitnong 8a yivel Je ano®Aaceig Twv opyavwv Kai

0a nepIAapBAVETAl OTOV KAVOVIOHO METANTUXIAK®OV ZNMoudv.

O1 npolnoBeoeig yia Tn Afywn Tou MetanTuyiakoU AinAwpatog Eidikeuong otnv EmoTnun Twv YAIK®V

sivai:

Eyypapn oto Tunua katd Tnv €i0aywyr Kal avavéwon eyypagng oTnv apxn kabe akadnuaikol

eEaunvou.

To MeTanTtuyiako AinAwpa Eidikeuong (M.A.E.) xopnyeitai:

a) YETA ano eniTuyr napakoAouBnaon 8 pabnuaTwV WG aveTEP®

B) TNV ekndvnon WETANTUXIAKNAG EPEUVNTIKNG 1} CUVOETIKNC dIaTpIPNG

2€ KABE NePINTWON KATa Tn OIAPKEIA OMOUdWVY TOUG O ETANTUXIAKOI (POITNTEG UNoxpeoUvTal, EKTOG anod

TNV napakoAoudnon Twv HabnudaTwy, va GUPHETEXOUV O€ EPYACTNPIAKES AOKNOEIC.

5.2 ATAAIKAZIA EMIAOINHZ METANTYXIAKQN ®OITHTQN

H emidoyn Twv WETANTUXIOKWV QOITNTWV YIVETAI PHE OUVEKTIUNON TWV €ENC KUPIWG KPITNpiwv Ta onoia

opifovTal anod To vopo aAAd kai and Ta appddia opyava Tou TPAPATOG:

o TevikOC BaBuoC nTuyiou Kal avaAuTikrn BaBuoAoyia Tou unown@iou aTa NPonTuUXiaka padnuara

(anarreital BaBuog nTuyiou TouhayxioTov «Aiav KaAwe» 1) avTioToIxog).

Ma unoywngioug nou dev &xouv Babud ntuyxiou «Aiav Kahwe» r avTioToixo, diveral n ukaipia
EYYPAPNG KATOMIV EMITUXWV EI0AYWYIKQWV EEETAOEWV O Tpia (3) WadniuaTta Tou nponTuyxiakou

KUKAOU onoudwv. EV3eIkTIkG avapepovTar:

1. ®uaoikoxnueia I
2. Eicaywyr otnv KBavtopnxavikn
3. Emomiun Tov YAIK®V V

80



MEeTanTuxIakes Srnovdec

H OAn Tov aveTépw pabnudtwv neplypageral otov Odnyod Znoudwv Tou TuRAWaTog

(http://www.matersci.upatras.gr/node/30).

e [poownikn ouvévteugn atnv Emirponr EmAoyng MeTanTuyiakwv ®orrnTov Tou TURKAToG,

e JUVAQEIQ TWV MPOMTUXIOKWVY GNoud®v TOU Uunoywn@iou HE TO NEPIEXOHUEVO TOU WETaANTUXIakoU
NpoypANKATOC, €NAPKNG yvwon Miag &vng yAwooac (Kuping ayyMKnc), Tuxov SINA®WHATIKA
£pyacia, EPEUVNTIKN dOpPaAcTNPIOTNTA, K.A.M.

5.3 NEPITPA®H MAOGHMATQN

A’ EEAMHNO
YnoxpewTika paénuara

ducIKOXNHEIa Kal ZTATIOTIKR OgpHodUVapIK TOV YAIKOV

>konoc: Ze BaBog katavonan Tng pebodoloyiag kal €oIKeiwon e BACIKEG EPAPUOYEC TNG OTNV EMaTAuN
TWV YAIKQV.

Mepiexopeva: Avaokonnon Bacikov apxwv BepUodUVapIkng Kal OTATIOTIKAG UNXAVIKNG. AIGKUUAVOEIG,
MeTaTponég @aonc. AkpIBw¢ emAloipa ouoTnuata. MpoosyyIoTIKEG MEBODOI OTATIOTIKAG MNXAVIKNG.
210npopayvnTIKn KaTaoTaon - nepioxég Weiss. NNUATIKR UYpOKPUOTAAAIKN @dAon - avanTtuypa Landau-
de Gennes - Bewpia Maier-Saupe. AlaxwpIoPOC GAonc o NoAupepIkd piydaTa - Bewpia Flory-Huggins.
HAekTpovia o€ pETANAG - aépio Fermi. YnepaywyiuoTnTa - @aivopevo Meissner kai evepyeiakd xaopa -
{elyn Cooper - kupaToouvaptnon Ginzburg-Landau - kpioipo payvnTiko nedio - unepaywyoi Tunou II.
YNOAOYIOTIKEG NMPOCOUOIWCEIG OTN OTATIOTIKA HNXAVIK Kal oUvOeon He BePHOSUVAMIKEG MOOOTNTEG.
daivopevoloyIKN Kal JIKPOOKOMIKN Neplypagn Tng didxuong — e€icwon Langevin. KivnTikn Kal ¢aivopeva
METAQOPAC Ot atpia, anAhd Kal oUvBeTa uypd kal oTeped. Emipaveiakd @aivopeva kal avanTuén

EMIPAVEIQV.

NeipapaTikég TEXVIKEG MeAETNG TV YAIKGOV 1

ZkonoG: To pdaBnua oToxelel OTnV YyvwpIdia kal €E0IKEIWON TWV QOITNTWV ME TIC OUYXPOVEC
NEIPAMATIKEG TEXVIKEG MEAETNG KAl EEETACNG TNG CUUNEPIPOPAG TWV UAIKGV.

Mepiexopeva:

MeIpapaTIKEG TEXVIKEG NePiBAaoNC:

nepibAacn akTivwv — X (XRD), nepiBAaon nhektpoviwv (ED), nAekTpovikn Hikpoavaiuaon (EPMA).
MelpaPaTIKEG TEXVIKEC MIKpooKoNiag: onTikA Hikpookonia (OM), akouoTikr Hikpookonia (AM),
NAEKTPOVIKN HiKkpookonia odpwong (SEM), nAekTpovikny Mikpookonia Jlepxopevng deoung (TEM),
HIKpookonia aTopIKAG duvaung (AFM).

MeIpaUaTIKEG TEXVIKEG (PACKATOOKONIAG: (PWTONAEKTPOVIKR) (QacuaTtookonia aktivwv —-X (XPS),
qacpatookonia Auger (AES), gpaopartookonia Raman, ¢pacuatookonia ungplBpou (IR), pacuatookonia
unepiwdouc-opatol (UV-visible).

MeIpapaTIKEG TEXVIKEG BEPUIKNG avaiuong: diagopikn Beppuikr avahuan (DTA), diagopikr) BepUIdOUETPIa
odpwong (DSC), BepuopapuTikn avaiuon (TGA).
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MeIpAPaTIKEG TEXVIKEG WEAETNG HNXAVIKWV IDI0TATWY: OOKIMEC OTATIKNG POPTIONG, OOKIPEG OUVAMIKNG
QOPTIONG, dUVAMIKA Pnxavikn avaiuon (DMA), nEB0J0C UNEPNXWV, AKOUGTIKI EKMOMNI.

MeIpAPATIKEG TEXVIKEG WEAETNG IDIOTATWV HETAPOPAG: METPNOEIC AyWYIMOTNTAG CUVEXOUG PEUNATOC,
Beppikn aywyIuoTNTa. AINAEKTPIKN PacpaTookonia. MeTPROEIG JayvnTIKWV HEYEOWV.

MelpapaTikeG  TeXVIKEG  guvToviopou:  daocuatookonia  NuPNVvikoU — HayvnmikoU — GUVTOVIOHOU,
paopartookonia Mossbauer.

MovTeAonoinon YAIk@v I

Zkonog: Karavonon Twv Bacikwv QUCIKWV HOVTEAWV NMou XpnaiponololvTal otnv EnoThun Twv YANKwv
Kal €E0IKEIWON ME TIC KUPIOTEPEC UMOAOYIOTIKEG HEBODOUG NPOOOHOIWONG UAIKWV anod Tn Hakpo w¢ TNV
aTopIkn KAigaka. Katavonon Twv duvaToTATWV Kdl TWV OPiwV TV HOVTEAWV Kal TWV UMOAOYIOTIKQV
MEBOdWV yIa TN HEAETN Kal MPOPAEWN WNXAVIK®V, BEPPOOUVAMIK®Y, NAEKTPIKWY, OMTIKGV, IDIOTATWOV
UNIK@V Kal TNG aAANAOCUCXETIONG TOUG,

Mepiexopeva: MovTédo ouvexoUG WeEdou yia oTeped kal uypd. IodTpona kal aviooTpona péoa
(MNXQVIKEG, BEPHIKEG, NAEKTPIKEG, HAYVNTIKEG KAl ONTIKEC IBI0TNTEG). MPAUKIKN Kal JN-YPAUKIKN anokpior.
SUCEUEN UNXaVIK®V, NAEKTPIKQV, BEPUIK®VY, ONTIKWV dnokpicewv. MovTelonoinon Tng OUVAMIKAG
anokpiongc.

MovTéAo OUleUYHEVWV TAAAVTWTWV Yia oTeped. KpuoTalikd kal pn KpuoTaAAIKG oTeped. ATEAEIEC.
MNXavikeg kal BePUIKES 101OTNTEG. APHOVIKN MPOCEYYION KAl Un ApUovIKA Qaivopeva. ZTaTikn anokpion.
Auvapikr] anokpion, GUVTOVIGHOI.

MovTeAonoinon IDI0TATWV/PAIVOUEVWV/CUOTNUATWY BACIOPEVWY O HOVTEAG Tuxaiou nepINATou, o€
ouoTnuara spin (Ising, kAn) kai o€ Bewpia Badpuiaiag diadoang (percolation theory).

H péBOdOC TWV NENEPACHEVWV OTOIXEIWV OTN MOVTEAOMOINON HAKPOOKOMIKWV IDIOTATWY UAIKGOV
TeXVOAOYIKOU £vOIaPEPOVTOG. Mopiakn duvapikn kar duvapikn Brown. H péBodoc npooopoiwong Monte
Carlo. Mopiakr) Mnxavikr. YNOAOYIOTIKEG NMPOCOUOIMOELIC OTNV ATOMIKN-NAEKTPOVIKA KAidaka, ab initio

unoAoyIopoi. ENIAEYpEVEG HENETEG WE Xpron JIABECINWY UNOAOYIOTIKMV NAKETWV.

B’ EEAMHNO

YNoXpewTIKG Hadnpara

Ixediacpog, Zuvleon ka1 Enggepyacia NMponyuévov YAIKOV

Zkonog: O1 Opol oxediaon, oUvBeon kal ene€epyacia avagepovral otV avanTtuén kai Xprion
OIadIKAoIWV MOU £XOUV WG aMOTEAEOHA TNV €AeyXOWevn OIEUBETNON ATOMWY, HOPIWV Kal HOPIaK®V
OUCOWUATWHATWV O KATAMNAEG SIQUOPPOOEIC WOTE va MNPokUNTel N enmBuunTn, avaloya pe Tnv
£@appoyn, oupnepipopd. O1 d1adikaoieC AUTEC OTOXEUOUV OTOV EAEYXO TNG DOMNG Kal TWV IDIOTATWV TwV
UANIK@V O€ OAa Ta €nineda, anod To ATOMIKO WG TO JAKPOOKOMIKO.

Mepiexopeva: AvanTtu€n KpUOTAM®Y, HOvoKpUGTAAAOI, MOAUKPUOTAANKA UNIKG EAEYXOHEVOU HEYEBOUG
KOKKwV. ZUvBeon kal enegepyacia PETAMwv. Apoppa UNKA. SUvBeon kal enefepyacia KEPAUIKWY Kal
uahwv. ZUvBeon kal eneepyacia KAAOOIKWV Kal vavodounuEVwY npiaywywy. Z0vBeon kal ensgepyacia

NOAUHEPWV Kal Hopiwv avBpaka. SUVBETa UAIKA. AOMIKG UNIKA. ASITOUPYIKG UAIKA.

Ma@nparta EmAoyng
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Biopopiakda YAika I (Aopn, AAAnAemidpaocsig, AsiToupyia)

Zkonog: H katavonon TnG SOUNG Kal TOU TPOMOU 0pydvwong TV BIOAOYIKWV HOPIGKWY €I0WV O UNIKA.
Katoniv yivetal guBabuvon oTo pNxaviopo oXNUATiopoU Kal opyavwong OnUavTikwv UNK®V Onwg Ta
OOVTIa KAl Ta 00TA Kal €MINAEOV PEAETATAI N OXECN OOMNG-IBIOTATWY Yia KABE UAIKO. Ol YVWOEIG AUTEG
eival kaBopIOTIKEG WOTE O (POITNTNAG va WNopei va a&lohoynoel Ta NAEOVEKTAKATA Kal TA HEIOVEKTAHATA
TNG XPNoNG TV UAIKWV BIoAoyIKnG NpoéAeuong wg BIoUNKA ald kal va oxediadel véa UNka pe Baon Tig
HOVadIkEG Kal 1ID1aITEPEG DOUEG TwV BIOAOYIKWY UAIKWV.

Mepiexopeva: Ta PopIaKA ouOTATIKG TWV BIOAOYIK®DV ouoTnuaTwv. MpwTeiveg: Aoun kal Asiroupyia.
Avahuon kai kabapiopog Twv NpwTeivwv. KoAayovo: Aopr kal AsiToupyia oTo dEpUa OoTa 00Td, OTOUG
TéVOVTEG kal oTa dovTia. EAaoTivn, XiTivn kar xirolavn. Bioloyikeég pepBpaves. Ainidia. Bioyeviy UAIKA.
Aopr) 1016TNTEG Kal JOPIAKOG EAEYXOG OXNUATIOPOU Twv BIoyevwv UNIKWV ano opyavika popia.

YAIkG BioAoyikng npogAeuong kal BiooupBatd UAIKG — Eqappoyeg: ZUvToUn napouciaon Twv BIOAOYIKGOV
UNIK@V Kal TwV ISIOTATWY MoU Ta XapakTnpifouv. MAEOVEKTAPATA Kal PHEIOVEKTARATA NMOU NPOCMEPOUV TA
UNIKa BloAoyikng npoéheuonc. H napoloa kataoTaon oTnv €peuva yia Tnv avanTugn kal Tnv NEPaITEPW
agionoinon Twv UANIK®V BIOAOYIKNAG NpogAeuonc. AvaAuTikr napouaiacn Tng Xprong Tou KoAAayovou Kal
TwV 00TEBAACT®V YIa TNV avanAacn ooT®V. AVaAuTIKR napouaiaon UNIK®OV BIOAOYIKNG npogAeuang (Mn.x.
KUTTApivnNG) Nou XPnoIHOMOIoUVTAl OTIG KEVTPIKEG HOVADEG €EWOWHATIKAG UMOOTAPIENG TNG NNATIKAG
AerToupyiag (BioavTidpaaTrhpeg - BloTexvnTo Nnap).

Mopiaka YAika I (Z0vdeon Mopiakig Aopng kai I310TATWV YAIkoU)

Zkonog: Katavonon Twv PACIK@V EVVOIOV MOU apopoUv Tn HOpIakn OOWr, TIC HOPIAKES
aMNAENIdPACEIG, TNV AUTO-0PYAvVWON Kal auTo-douNon, kal TG onuaciag Toug oTov KaBopiouo Twv
IDIOTATWV HOPIAK®Y UNIKQOV Kal diaTaEewv nou napouaialouv oUyXpovo ev3IApEPOV.

MNepiexopeva: MovopopiakeG 1010TNTEG. Mopia, MIKpoU kal HeyGAou HopIakoU BApouc, HOPIAKEG
OIaUOPPWOEIC, JAKPOMOPIa, UNEPUOPIA, HOPIAKA OIKTUd, (POUAEPEVIA KAl NAPAYWYd, VAVOOWANVEG
avepakd. SToIXEia vavo-PnNXaviknc.

Mopiakég aAMnAemdpdoelg. Evoopopiakog diaxwpiopog, apgi/noAu-gINkoTNTa. Mopiakn Tagn kal auto-
opyavwon. Mopiakr) auTo-d0uUNoN, UNEPUOPIaKEG OoMEG.  KoAoedry  aiwpruarta.  Mnktouara.
Yneppopiakd diktua. MepBpaveg. Navo-oUvBeTeC PATEIC,

EnINT®WOEIG TNG HOPIAKNG AUTO-0pYyAvwaong Kal auto-d0unanG oTIC HaKpOOKOMIKEG 1010TNTEG. H enidpaan
NG HOPPOMoINaNG.

Mikpo- ka1 Navo-@aoika YAika I (®uoikoxnpikéG IS10TNTEG 0TN Hikpo / vavo- kAipaka
ZkonoG: H yvwpigia Pe UANKG MIKPO- Kal VAVO-HETPIK®MV OlaCTACEWV KABWG Kal n €EETAON TWV
Kaivoupyiwv (aIvVOUEVWV MoU anoppeouV anod TNV MEPIOPIOPO TwWV ATOUWV O CUOTAPATA TETOIWV
d1a0TACEWV.

Mepiexopeva: HAekTpovikry dopn Kal Qpaivoleva JETapopdac o KBAVTIKEC vavo-OOUEC: vavo-dounuéva
UMEVIa, vavo-vnUaTa Kal KRavTikeG TeAeieg. HAEKTPOVIKEG kal ONTIKEG ISIOTNTEG KBAVTIKWY TeAginv. Navo-
HayvnTIoWOG Kal onivipovikn. ONTIKEG IBIOTNTEG VAVO-KPUOTAM®WY NUIAYWY®V Kal HETAAAIKQV vavo-
OWUaTISiwV. DWVOVIKEG Kal PWTOVIKEG HIKPO- Kal vavo-OOHEG MNXaVIKEG Kal NAEKTPOVIKEG I010TNTEG

vVavo-cwAnvwv avepaka kal pouAepidinv. Navo-alveeTa UNIKA.
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Neipaparikég TexvikEG MeAETNG TWV YAIK®V IT

Zkonog: To padnua otoxelel oTnv og BABOG €EoIKeiaN Kal duvaTOTNTA WEAETNG TNG SOMNG Kal Twv
IBIOTATWV TWV UAIKQV, HETW CUYXPOVWV MEIPAPATIKWY TEXVIKWV.

Mepigxopeva: MNepiBhaon akTivwv-x (XRD). MeipapaTikég TEXVIKEG HEAETNG TNG HOPPOAOYIAg TwV UNK®V
SEM, AFM. MMeipauaTIKEG TeXVIKEG dovnTiknG (acpatookoniag (Raman, IR). [MeipauaTiKEG TEXVIKEG
MEAETNG @aivopévwv Xahapwong ota ulika (DMA, DEA, NMR). Aiagopikr) BepuIOOUETpia 0dpwaong
(DSC). ®aopatookonia unepiwdouc-opatou (UV-visible).

MovTeAonoinon YAik®v II

ZkonoG: EpPaduvon o€ emiNeypéveg eQapUoyeg. Zxediaon kai BeATIOTOMOINGN  UMOAOYIOTIKGOV
€(apupoywv npooopoinong. EEoikeiwon HeE Tn ouyypa®ry UMOAOYIOTIKOV KWOIKWV yia Tnv eniluon
NPOBANKATWY Mou agopolV HIKPO- Kal vavo-Ppaacika UAIKA, HOPIaKA Kal BIOHOPIaKa UAIKA.
MepieXOMeva: YNoAoyIOTIKEG PEBODOI yia TNV NPOCOHOIWaT BIOHOPIAKWY GUGTNHATWY. MPOCOUOIWOEIG
KBavTiknG Mopiakng duvauikng H peBodog Car — Parrinello. H kBavTikry peBodog Monte Carlo.
Mpooeyyioeic Hartree, ka1 Hartree — Fock. Oeswpia ouvapTnoiakou TnNG NUKVOTNTAG. MéEBodol
unoAoyIopoU TwV EVEPYEIAK®WV {WVMV OTA OTEPEd. ZXe0iaon Kal EKTEAECT UMOAOYIOH®V O EMAEYHEVA
OUCTAHATA TEXVOAOYIKOU T)/Kal EPEUVNTIKOU EVOIAPEPOVTOG,.

Biopopiaka YAika II (Z0v0eon, EidikéG EQapHoyEG) — BioUAIka

ZkonoG: To pabnua oToxevel va €podiacsl ToV (OITNTH TOOO HE YEVIKEGC 000 Kal WE EEEIDIKEUPEVEC
YVOOEIG OXETIKG ME T OOpN TIC IOIOTNTEG KAl TIC EPAPUOYEC TWV OUVOETIKWV BIOUAIK®WV. MeTa Tnv
napouciacn Twv dlIaPOpwV TUMNOU GUVOETIKQV PBIOUAIKWV O (OITNTAG EPXETAI O €nAPr HE KAIVIKG
O<uaTa pEca anod Ta onoia Ba anoKTAOEl TNV KPITIKN 1KAvOTNTA yia Tnv a&loAdynon kai eniioyn Twv
KaTaAMnAwv BIOUAIKOV.

Mepiexopeva: Baoikéc katnyopieg kai 1DI0TNTEG TwvV OUVBETIKWV PBIOUNKQV. UNK®V. METaAAg,
NOAUMEPN, KEPAUIKA. H Xprion Twv WETAAWV w¢ NpooBeTIKA UAIKG. Baoikd oToixeia peTraloyvwaiac.
KaTepyaoieg WeTAM®WV Kal Kpapdtwv. SUYKOAANGn péTaMwv. ApaAyapata, KpdpaTta xpuooU Kal
TITaviou. AIGBpwon HETAA®V Kal unoBabpion noAupepwv oe PIoAoyiko nepIBAAOV kal npooTagia.
AnooTeipwaon Twv GUVBETIKWV BIOUAIKWV. EQapHoyeg Twv oUVOETIKWV BIOUAIK®V og dlapopouc KAGdouUG
NG 1aTPIKAG. A) OpBonedikri: MUOOKEAETIKO OUOTNUA KAl KAKWOEIG-TEVIKEC YVWOEIG. YAIKA yia Tnv
00TEOOUVOEDN KATAYMATWY Kal TNV avTIKaTaoTaon KATeoTPAUPEVWV apBpwoeswv. B) OdovTiaTpikr: To
oTodaToyvadiko auotnua. IoTohoyia Twv odovTIKWV 10TV, Elcaywyr oTnv NpooBeTIK) anokataoTaon.
MpooBeTikAd UAIKA kal UNKAG anoTlnwong nou xpnoidonoloUvTal aTnv  odovTiaTpikr). OJovTIKA
eUQuTEUPaTa. TPOCOETIKEG €pyacieG pe Baon To TITGvio. SuvBeTikéG pnTives. ') O@BaApoloyia:
Mepiypa®n Tou o@BaApol kai Tou PnxaviopoU Tng opacng. Evdo@BdaAuior gakoi. A) EQapuoyég Twv
OUVBETIKWV BIOUNIK®WY aTnv depaToloyia, oupohoyia Kal papUakeuTIK.

Mopiaka YAika II (TexvoAoyieg Mopiak@v YAIK®OV kal AIaTASemv)
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ZkonoG: EpBabuvon oe emAeypéveg epapuoyEC. Zxediaan, AsIToupyia, KATAOKEUr, BeATioTonoinon
UNIK®V.

Nepiexopeva: Mopiakd UNKA NPOonyHEVWV ONTIKGV, NAEKTPO-OMTIKWY, HNXAVIKMV, NAEKTPOUNXAVIKQY,
BEpUOUNXAVIKWY, BEPUO-ONTIKWY, (PWTO-EVEPYEIQK®Y, QWTO-XPWHIKWOY, BEPHO-NAEKTPIKQV  Kal
HayvnTIKQV £Qappoynv. Moplakeg SIaTAEEIG HIKPONAEKTPOVIKNIG. Mopiakoi alodnTrpeg.

Xelpiopog (manipulation), Jopgponoinon Kal KATAoKEUT HOPIaK®WY Vavo-CUCTNHATWY Kal dIaTagewy.

Mikpo- ka1 Navo-gaoika YAika IT (AvantuEn ZuoTnpatwv kai TexvoAoyikég EqpappoyEg)
ZkonoG: H napouciaon Twv TPONWV NAPACKEUNG KAl avanTugng dlapopwv €10V HIKPO- KAl vavo-
METPIKAV UANIKOV Kal diaTaEewv KaBWC Kal TEXVOAOYIKEG EPAPHOYEC MOU UMOOXOVTAl OE OIAPOPEG
NEPIOXEC, ONWC M.X. OTNV KATAOKEUN OAOKANPWHEVWY KUKAWHATWY, OTNV ArnoBrKeuaon evepyeiag, oTn
HIKpookonia, oTn Pnxavikr K.d.

Mepiexopeva: AuToopyavwan Kal napackeur) vavodopwv. Navo-enitagia kal vavo-AiBoypapia TeXVIKEG
NAapackeung vavo-oUVOETWY PETAAN®Y, KEPAUIKWY, MOAUPEP®V Kal EQAPHOYEG. DUaIKd Kal BIO-HIKNTIKA
vavo-oUVOETa Kal €papuoyeC. MIKpo- Kal vavo-nAeKTpopunxavika cuotriyata (NEMS/ MEMS). YBPIDIKEG
OpYaVIKEG-avOpyavee vavo-OopEC. Mopiakd NAEKTpoviKA. MIKpo- Kal vavo-QwTovikG KUKAGUATA.
TpavlioTop €vOC NAEKTpPOVioU Kal MNyEC evog gwToviou. Navo-unxaveég, vavo-KIVITAPEG Kal vavo-

UMNOAOYIOTEG,

5.4 AIAAKTOPIKO AINAQMA ZTHN ENIZTHMH TQN YAIKQN

To AidakTopikd AinAwpa oTtnv EnioTApun Twv YAIKWV anookornei oTnv €Knaideucn, oTnv €PEUVNTIKN

dladikaoia Kal EPRAduvan os BEPATA EPEUVNTIKAG AIXHNG TS EMOTANG Twv YAIKQV.

MeTa TnVv KON Tou M.A.E. 0 QOITNTAC KE aAITNON TOU WMNOPEl va Ouvexioel yia andkTnon AiIBakTopikou
AinAwpatog. To AidakTopikd AinAwpa xopnyeital nhéov Tou M.ALE.:

a) JETA ano ekndvnon npwToTUNNG dIdAKTOPIKNG dIaTPIBNG Kal
B) Hia TouAdxioTov epyaacia dnHOCIEUPEVN O DIEBVEC EMOTNHOVIKO NEPIODIKO.

O1 napanavw npolnoBEaelg IoXUOUV Kal yia TNV NEPINTWON OMoU 0 UNoywneIog €xel anokTroel M.A.E. o€
OUVAQEC I OUYYEVEG YVWOTIKO aVTIKEIHEVO. 3TNV MeEPINTwON auTh eivalr duvaTth n avayvopion
METANTUXIOKOV PaBNuATwv oTa onoia €EETACTNKE eNITUXWG 0 M.®. O0TO CUVAQEC ) ouyyeveG M.A.E.,

META and aiTnon Tou unowngiou, OXETIKNA gilofynon Tng =.E. Tou N.M.Z. kai anogpaon Tn¢ IN.2.E.5.

Ma Tnv anoktnon AidakTopikoU AIMAQUATOC anaiTsital kKaT' apxag n aitnon yia 6éon unoywngiou
d16akTopa oTo M.M.Z., n anodoxn Tng, anod Tn M.2.E.Z. Tou TunRuatog, pe N xwpig npolnoBeoelg (n.x.
evOeXOpEVN NapakoAoUBbnon emNAEOV HETANTUXIOKWV HABNUATWV) Kal N €knovnon Tng JI0aKTOPIKAG
dlaTpIBRG. AITHOEIC yia B€on unoywn@iou JIOAKTOPA YiVOVTal OE XPOVIKEC MEPIGDOUG nou kabopilovTal
ano TIC 1I0XU0UTEC DIATAEEIC XwpPiG NponyoUpevn nNpoknpuén and To MN.M.2.

Ma kads unown@io didakTopa opiletal and Tn M.Z.E.Z., UoTepa anod €lonynon TNG OUVTOVIOTIKNG
EMITPONNG, TPINEANC CUMBOUAEUTIK EMITponK, N onoia gival appodia yia Tnv kaBodriynon Kai eniBAswn
Tou unowniou. To B£ua Tng diatpiPrg opileTal anod Tn M.2.E.Z., HETA anod €10rynon TNG ZUKBOUAEUTIKNAC

Enirponnc o ouvepyaaia Pe Tov unowneio didakropd.
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H ouvoMikr| diapkela anod Tnv eyypaer Tou unoyngiou dIdAKTOPA HEXPI KAl TNV €KNOVNON, CUYYPAQr| Kal
Xopriynon Tou AIdakTopikoU AINA®UATOC dev UNOpPEi va gival JIKpOTePn anod Tpia NARpn akadnuaikd £tn
(€& akadnudaika egaunva).

AlaTpunpaTika MNpoypappara METANTUXIAK®V ZNOUd®v

Eniong Odivetar n duvarotnta ANyng Mertantuyiakou AinA®patog Eidikeuong kai AiDakTopikou

AimAwpaTtog anod Ta €EA¢ AlaTUNMATIKG Mpoypdupata MetanTuxiak®yv Znoudwv Tou MavenmioTnuiou
MaTpav:
o «EmoTtApn kai Texvoloyia Twv MoAupepav>» Twv TUNPATWV EMOTAWNG Twv YAIK®V,
®uoikng, Xnueiag kal Xnpikav Mnxavikav Tou Mav/piou Matpwv.
o «MepiBalrovTikéG EMOTAPEG» TV TUNUATWV Biohoyiag, MFewAoyiag, EMoTAKNG Twv YAIKQVY,
Mabnuatikwv, ®PuoIknG kal Xnueiag Tng ZXoAnG OeTikwv EmoTnuwv Tou [MavenioTnpiou

MaTpwv.

86



Xprioyeg nAnpopopisc

87



Xprioyeg nAnpopopisc

6. XPHZIMEZ NAHPO®OPIEZ-YNHPEZIEZ MNANENIZTHMIOY NATPQN

6.1 ®OITHTIKH MEPIMNA

doiTnTikn Mépigva - ZTéyaon
O1 @oITnNTEG oTeyalovtal und npounoBéceic otn ®oitnTikr) EoTia Tou EBvikoU I8pUpaTog NedTnTagE Ta

KTipla TnNG onoiag BpiokovTal GToug XWPoug TNG MavenioTnuiounoAng.

H (pikpry) EoTia Tou Maveniotnuiou MaTtpwv, nou BpiokeTal ato MpodoTio MaTtpwy, EunnpeTei KUPIWG
al\odanoug oITNTEG HETANTUXIAKOUG Kal OIDACKOVTEG yIa NEPIOPICHEVO XPOVO 01 onoiol ENICKENTOVTAI

TO MavenioTAWIO PEOW NPOYPAMKHATWOV avTaAAayng.
AvaAuTIKOTEpQ:

H ®ortnTikn EoTia Tou EBvikoU IdpUpaToc NedTnTag napéxel Siapovr) O NponTuxiakoUs (OoITNTEC Mou
OIkaiouvTal dwpeav aiTion. Ma OXETIKEG NANPo@opieC ol @oITNTEG Ba npénel va aneublvovral oTn
dorrnTikn EoTia oTa TnAEpwva 2610 992359-361 kai fax 2610 993550.

H d1G8gon Twv dwyaTiwv atn (Hikpn) EoTia Tou MavenioTnpiou oTo MpodoTio yiveTal ie NpoTePAIOTNTA
HETA anod OXeTIKO AITNHA TWV OUVTOVIOTWV-HEAV A.E.M. Twv TUNpdTwv nou d€xovTal GoITnTeG EEVv
MavenioTnpiwv. ZXeTIKG TNAEQwva atnv AlglBuvon dorrnTikig Mépipvag 2610 997968 kai 997975. To
KOOTOG SIAHOVAG yia TO HOVOKAIVO JWHATIO avEPXETAl 0TO Mood Twv 200 €Up® WNVIdIWG Kal yid To
OikAivo oTo nogd Twv 248 Eupw pnviding. KataBaMeTar eyyunon nogol igou pE TO €VoiKIo EVOG UNVOG,
1 onoia ENICTPEPETAl KATA TNV Anoxwpnon av To dwpdTio napadobsi Xwpic pBopEc.

TEAOG, oI POITNTEG £XOUV TN dUVATOTNTA EUPEDNG OTEYNG OE evolkialdpeva diapepiopaTa kai dwHATIa TG
EUPUTEPNG YEWYPAPIKNG NEPIOXNC TNG MavenioTnuioUnoAng.

To MavenmioTAuio MNatpav oc pia npoondadesia unoBondnong Twv QOITNTWV TOU OTNV €UPECN OTEYNG
unooTnpilel Tov 10TOTONO http://erent.upatras.gr/ . O1 QoITNTEC UNopoUV va Tov €MICKENTOVTAl Kal va

avalnTouv duvaTOTNTEG OTEYAONG DIAPOPETIKWV KATNYOPIWV.

doiTnTikn Mépipva - ZiTion
H oiTion napéxeral and To Eomiatopio TnG ®oitnTikng EoTiag Tou EBvikoU IdpUpaTog NedTnTac, To onoio

eupiokeTal oTnv MavenioTnuiounoAn, We Tnv enideIEn €IBIKNG TAUTOTNTAG.

H aiTion apyxidel and Tnv 1n ZentepBpiou kai TeAeinvel Tnv 30n Iouviou Tou €nopevou €Toug. ZiTion dev
NapEXETal KaTd TIC NUEPEG Twv dlakonwv XpioTouyevwwv kal MNdoxa. e nepintwon napdracng Tou
OIDAKTIKOU €TOUG anopacilel oxXeTIkA n ZUYKANTOG yia NapdTacn Tng napoxng dwpeav oiTiong yia To
avTIOTOIXO XPOVIKO didoTnua.

H oiTion nepiAapBavel npwivo, Peanuepiavo kai Bpadivd eaynTo.

To avaAuTIko Npoypaupa gaynTou avakoivwveral and tn ®orrnTikr EoTia kade urva.

AvaAuTIKOTEPEG NANPOPOpIEC yia Tn dwpedv ciTion, Tn diadikacia aitnong kabwg kai Ta anapaitnTa
OIKaIOAOYNTIKA KATA To TPEXOV akadnuaikd £T0C NAPEXOVTAl OTN OXETIKN avakoivwon Tng Aleubuvong
doITnTIKAG MépIuvac.
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TéNog, duvaToTnTa oiTiong ot ®oITnTIKA EoTia £xouv OAoI 01 NPONTUXIAKOI KAl HETANTUXIAKOI (POITNTEG,
ol onoiol Og JIKAIOUVTAlI KAPTA JWPEAV GITIONG HE TNV KATABOAN HIKPNG OIKOVOMIKNAG anolnuiwong.
2XETIKEC NAnpogopiec didovtal and 1o AoyioTripio Tng PorrnTikng EoTiag oTa TnAépwva 2610 992359-
361.

Yyeiovopikn Mepi®aiyn

2TOUG @OITNTEG Tou MavenioTnUiou NApEXETAl dWPEAV UYEIOVOUIKN NePIBaAwn We Tnv npolnobeon OTI
auTn dev NAapéxeTal anod kanoio aiko acpalioTikd gopéa. H nepiBaAwn kaAlnTel To Xpovikd didoTnHa
nou diapkoUv Ta £Tn (oiTNoNG Nou anairouvTal yia Tn ARWn Tou NTuxiou npooau&nuéva katda duo (2)

£mn.

lMa Tnv napoxn BiBAiapiou uyelovopikng nepiBalyng Tou MavenioTnpiou MaTpwv, ol GoITnTEG Ba npenel
va aneuBlvovTal oTn Mpapuateia Tou TuRpaToc. Ma Tn xopriynon Tou BiBMiapiou anarrolvTai:

YnetBuvn dnAwon Tou N.1599/1986, OTI €nmBupoUv TNV UYEIOVOUIKN nepi@aAywn Tou MavenioTnuiou
MaTpwv Kai dev eival ao@aNiopEvol e AAAo aoPalioTIkd popéa

Mia pwToypagia

Eniong, ol goITNTEC Nou dIaBETOUV UYEIOVOUIKN NepiBaAwn anod To Maveniotnuio Matpwv, dikaiouvTal
v Eupwnaikn Kdapta Aoedhiong Acbeveiac (E.K.A.A.), 6Tav Ta&idelouv, HEVOUV MPOOwWpPIVa OTO
eEwTepIkG 0g XWpeG TG Eupwnaikig ‘Evwong kai oTig Xwpeg NopPnyia, EABeTia, AixtevoTdiv kal
IoAavdia. MNa tn xopnynon Tng E.K.K.A. unoBaiovrar otn AigiBuvon dorrntig MépiUvag Ta NapakaTw
dikaiohoynTika:

AitTnon kai YneuBuvn AnAwon Tou N.1599/1986 (SiaTiBevral and Tn AlguBuvon dorrnTikhig Mépipvag)
BiBAIGpIO uyelovopIKNG nepiBaAywng Tou MavenioTnuiou Matpwv (Bewpnuévo)

BeBaiwon @oITnTIKAG 1010TNTAG and Tn Mpappareia Tou TPAPATOG

AlaBaTnpio 1) AoTuvopikr) TautdTnTa Véou TUMNOU.

Akadnpaikn TautoTnTa

And To akadnuaikd €1o¢ 2012-2013 TO Ynoupyeio Maideiag kar OpnokeupaTwy, MOAITIOPOU Kal
ABAnTIOpOU, avanTUooel KevTpIKO nAnpogopiakd oUoTnua yia TNV  €kdoonveEag akadnuaikng
TAUTOTNTAC YId TOUG QOITNTEG, N onoia Oa diavepnBei and Tov OkTwRpio 2012. TNV akadnuaikr
TAUTOTNTA EVOWHATWOVETAI KAl To AeATio ®ortnTikou Eioirnpiou (MAZO), To onoio KaTapyeitar wg

EexwpIoTO vTuno.

Ma Tn Yopnynon Twv VEWV KAPTWV (ME TOo evowpaTwpévo MAZO) Ba akohoudnBoUv BIadiKaTiEG
NApOHOIEG HE QUTEG Tou akad. €toug 2011-2012 yia Tnv andktnon Tou AgATtiou doitnTikou EioiTnpiou
(nAekTpovikou AgATiou), Pe Tn Siagopd OTI ol PoITNTEG Ba AauBavouv Tnv KAPTA XWwPig Kapia OIKOVOUIKN
emBdpuvon. H andktnon Tou MAZO nATav duvart) WeTd and nAEKTPOVIKR aiTnon oTov
IoToTono http://paso.minedu.gov.gr.

MepiooOTEPEC NANPOPOPIEG YIa Tn véa kApTa Ba evowpaTwBoUVv apéowd MOAIG anooTaloUv and To
Ynoupyeio.

01 dikaioUxol Tou véou deATiou €IDIKOU €loITnpiou ivai:

89


http://paso.minedu.gov.gr/

Xprioyeg nAnpopopisc

O1 QoITNTEC NANPOUG (POITNONG TOU NPWTOU KUKAOU Omoudwv nou dev eival idn kaTtoxol nTuxiou AEI kai
yia 060a £Tn anairouvral yid Tn Afwn nTuxiou oUU@®WVA HE TO €VOEIKTIKO NPOYPAUMA Omoudwv

npoocau&nuéva karta duo (2) €.

O1 QOITNTEG WEPIKNG POITNONG TOU NPWTOU KUkAou onoudwv nou Sev ival Adn katoxol ntuyiou AEI yia
dinAdaia £1n anod 6ca anairouvTal yia T Afwn nTuxiou cUPQ®WVa HE To eVOEIKTIKO NPOypauKa onoudmy.

O1 QOITNTEC Tou deUTEPOU KUKAOU onoudwv nou dev €ival dn katoxol YeTanTuyiakoU TITAOU yia 60a £Tn
dlapkei n QoiTNoT| Toug CUPPWVA LE TO EKAOTOTE EVOEIKTIKO NPOYPAUKA JEUTEPOU KUKAOU GTIOUSWV.

O1 QOITNTEC TOU TPITOU KUKAOU onoudwv nou dev gival ndn kartoxol didakTopikoU TiTAOU yia TEgoepa (4)
£TNn anod TNV nUEpPoUNvia eyypagng Touc.

O1 POITNTEC-NONITEG KpaTwV HeAwv TNG Eupwnaikng ‘Evwong kal TpiTwv KpaTwy, ol onoiol anoudalouv o€
nuedand AEI oTa nAdioia Tou npoypdupaTog KivnTIKOTNTAC TNG Eupwnaikng ‘Evwong “Erasmus” yia 600
XPOVo JIApKEi N PoiTNOT| Toug o€ NUedano AEL

ZTeyaoTikO Enidopa

2TOUG NPoNTUXIaKoUG POITNTEG TWV AvOTAT®WV Kal AVTepwv EKNAIBEUTIK®Y IOPUHAT®WY Nou l0ayovTal
ME To oUoTnNHa TwV MaveAAadIKwV EEETACEWY, XOPNYEITAI ETROIO0 OTEYAOTIKO enidopa ico We Xihia (1.000)
€upw, oUPPwva Pe To Nopo 3220/04 onwg £xel Tpononoindei pe Tov Nopo 3220/04 onwg xel Tporon.
e Toug N. 3255/04 apBpo 1 nap. 10 & N. 3296/04 apbpo 1, nap. 14.

O OIKaloUX0G TOU (QOITNTIKOU OTEYaoTIKOU €MdOPaToC UnoBailel evrog Tou A’ Tpiunvou KaBe £Touc,
aitnon-unglBuvn dnAwon otn A.0.Y. gpopoAoyiag Tou.

Me Tnv aitnon cuvunoBaiAer:

MoTONOINTIKG TNG OXOANG I TUNKATOC, OTO OMnoio gival yyeypaupéVoC Kal
MigBwTrpio cuuBOAAIO KATOIKIAG GTO TOMO POITNONG.

MpolinoBéasic xopriynong Tou emdduaTog auTtou sivat:

O @oItnTC va diapével o€ HIoBwEVN olkia AOyw Twv omnoudwv Tou, g€ NOAN aAn Tng KUPIAg KaToikiag
TOU Kal 0€ anoaTaaon PeyaAuTepn ano 40 XA

Na anodeikvUeTal n (oiTNAT) TOUG KE NIOTOMOINTIKO TNG OXOANG N TUNUATOG, OTO oroio BeRalwveTal 0TI 0
(QOITNTAG €ixe eENITUYia OTIC EEETACEIC TOUAJXIOTOV OTA HIOA TOU OUVOAIKOU apiBpoU Twv Hadnudtwy Tou,
nou NpoBAENETal 0TO €VOEIKTIKO NPOYPAUHA ONoudV TOU NMPONYOUKEVOU ETOUG I} TWV AVTIOTOIXWV SUO

€EAUNVOV, EKTOC TOU NPWTOU £TOUG YId TO OMOIO ANaITEITal JOVO NIGTOMOINTIKO £YYPAPNG.

To €TNCIO OIKOYEVEIOKO EI00DNKA TOU MPONYOUHEVOU £TOUG va pnv unepBaivel Ta Tpiavra XINAdeG
(30.000) gupwy Npocau&avopevo katd Tpelg XINAadeg (3.000) supw yia kGBs npooTaTeuopevo naidi népav
TOU £VOC. G ETNOIO OIKOYEVEIAKO €1000NKA BEWPEITAl TO UVOAIKO €TNCI0 POPOAOYOUHEVO NPAYHATIKO 1
TEKYAPTO, KABWG kAl TO anaA\acoduevo 1} (POPOAOYOUMEVO HE €DIKO TpOMmo €oddnya Tou
(PopoAoyoUpevou, TnG oulUyou TOU Kal TV avAAIKWV TEKVWV Tou, anod kdbe nnyr. H ev Adyw
€l00dNuaTIkn evioxuon Oev AauBdverar undyn yid Tov npoodIopIOHO TOU ETNOIOU  OIKOYEVEIQKOU
€10001aTog e BAon To onoio xopnyeitai.

90


http://www.upatras.gr/index/page/id/44

Xprioyeg nAnpopopisc

O1 yoveic Tou QoITnTn 1 0 id10G va PNV €ival KUpIol 1 ENIKAPN®TEG KATOIKIWV (I010XPNCILOMNOIOUMEVAV 1
EKMIOBWPEVWY) Nou unepBaivouv Ta diakoaia (200) T.Y., ME €Eaipeon KaATOIKIEC fy dlAUEPIOPATA MoU
BpiokovTal o€ dNMO i KOIVOTNTA HE NANBUOHO AlyoTEPO Twv TpIwv XINGdwv (3.000) kaToikwv, 6nwg ol
opyaviopoi auToi TonikAg auTtodioiknang npoBAEnovTav npiv Tnv IoxU Tou N. 2539/1997 (DEK 244 A).

YnoTpogiec-Advela

Ynapyel £vag apiBpdg unoTpo@inv kal daveimv mnou napéxovral TOOO O MponTuxiakoUg 000 Kal
MeTanTuxiakoUG QoITNTEC. Avaloya HE TNV nnyn XpnuatodoTnong ol unoTpo®ieg diakpivovTal aTIC €ENG
KaTnyopieg:

KpaTikég YnoTpogieg kal Advela

YnoTpoieg Eupwnaikng KoivoTnTag
YnoTtpoieg KAnpodotnudTtwv kai Opyavioumv
YnoTpo@ieg Zévwv MoNITIOTIKWV IdpUPATWV
YnoTpogieg IdwTwv

YnoTpogieg AieBvav Opyaviopwv

YnoTpogieg Zévawv KuBepvnoswv

YnoTpogieg EpeuvnTiK®V IvoTITOUTOV

EvnuepwBeiTe yia BépaTa unoTpodiwv ano To Fpageio Aiaouvdeong kai EnayyeAuarikng MAnpo®dpnang,

TN AeuBuvon Eknaideuong kai Epeuvag kai Tn  AuBuvon Aibvav, Anpoginv  SXECJEwv  kdl
Anuooieupatwy Tou MavenioTnuiou MaTpwv

6.2 BIBAIOOHKH MANEMNIXTHMIQOY MATPQN

H BiBMoBnkn & Kévtpo MAnpo@opnaong (BKM) Tou MavenioTtnuiou Matpawv and Tov AlyouoTto Tou 2003
oTeyaletal oTo VEO KTiplo nou PpioKeTal oTo TEPUa Tng odou ApIoToTEAOUG TNG MaveniaTnuiounoAng,
0Ta avaToAIka Tou KTipiou Tou TERAHATog MONITIKGV Mnxavikov.

To véo «kTipio Tng BYM kaAUnTel nepioootepa and 8.000 TETpAywvika WETPA KATAVEUNMWEVA Ot 4
0pOPoUG. H eowTepikn SiappUBPIoN TOU KTIpIOU Kal n KATavoun Twv dlapopwv UMNPESIOV OE auTo
akoAouBei oUyxpova €epyovopika npdTUNA, IKAVOMOIMVTAG TO OUVOAO OXEDOV TWV aVAYKWV TV
EMOKENTWV Kal XpnoTwv TnG BYM. To kTipio diaBétel nAnpn JIKTUAKr unodoun kai oUyXpovo
NAEKTPOVIKO €EONAIOO Kal Pnopei va (IAoEevnoel aTa dIAgopa avayvwaoTnpia yia HEAETN nepinou 400
aroua.

O1 ouloyeg Tng BKM nepihauBavouy:

TNV KUpia ouMoyr BIBAiwv & onTikoakouoTikoU UANIKOU pe nepinou 90.000 TOWOUG oI omoiol eival
avalntioiyol péow Tou Online kaTaAoyou Tng BYTT.

TIG CUMOVYEG SWpPEWV HE KUPIOTEPN AUTH Tou B.B. AvTwvonouhou

Kal TIG OUNOYEG TwV NAEKTPOVIKGOV MNYQV NANPOQOPNCNG OMou NapexeTal Nnpoopaon:
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o€ nepIoooTepa and 12.000 nAekTpovikd nepIodiKa
o€ navw ano 12.000 nAekTpovika BiBAia

oc éva peyaho apiBuo BiBMoypaikav Bacewv dedopévwv.H avalitnon Kal Xxpnon TV nnNyomv auTov
Jnopei va vyivel €ite yéoa anod TIg oeNideC avalTnong Tou IoToTonou TG BYM eite péow Tng oeAidag
avaitnong Tou ZuvdEapou Twv EMnvikwv Akadnudikav BiBAioBnkwy - HEAL-Link.

TNV Yneiakn ouAoyry NnpepTnG 0nou MIAOEEvEiTal N NveuuaTikn napaywyn Tou MavenioTnpiou Matpwv
(O10aKTOPIKEG DIATPIREC, LETANTUXIAKEG KAl SINAWHUATIKEG Epyaaciac kAn)

TNV Wnelakn ouloyr KoopomnoAig onou eupeTnpidleTal To NEPIEXOUEVO 24 eMNVIKWOV AOYOTEXVIKGOV

nepiodikwv Tou 190u kai apxwv Tou 200U alwva

H BKN eivail BIBAI0BKN avoixTrg npdoBacng kai dikaiwpa davelgpou BIBAIV Kal Xpriong Twv UNnNPeCInv
TNG, €Xouv OAd Ta WEAN TNG Akadnuaikng KoivotnTag Tou Mavenmiotnyiou Matpov kabwg kai OAol ol
evOIAPEPOPEVOI, ApKEl va eival kKAToxol TNG KAPTAg xprioTn TnG BYM, n onoia €kdideTal anod To TuRda
Aaveiopou.

H BKIM napéxel eniong oToug Xpnoteg Tn duvaTtotnTa va napayyesilouv apbpa n BiBAia and aMeg
BIBAIOBIKEG TNG XWPAG 1 Tou €EWTEPIKOU PECW TNG Ynnpeoiag Aiadaveiopou.

H BiBAoBrAkn kai Kévrpo MAnpopopnong Aeimoupyei kabnuepiva TIG NapakdTw wpeg: Aeutépa -
Mapaokeur) 08:00 — 21:00, ekTOG anod Tnv nepiodo Tou KalokaipioU, kaBwe Kal Ta XpIoToUyevva kal To
Maoxa, nou To wpdApio dIAHoPPOVETAl avaoyd.

Ma nepICaOTEPEG NANPOPOPIEC EMOKEPTEITE TOV I0TOTONO TNG BKIM http://www.lis.upatras.gr/.

6.3 BIBAIOOHKH TMHMATOZ EMIZTHMHZ TQN YAIKQN

310 Tpnda éxel ndn dnuioupynBei BIBAIOBrKN n onoia diabeTel nepinou 800 PBIBAia pe Béparta nmou
aQopouv Kuping TNV EmoTrun Twv YAIKoV KaBng Kal avayvaaTnpio JE 25 BE0EIC MEAETNG kal 7 BEOEIC
epyaoiag o H/Y.

H BiBAI0BNKN €ival npooBaciyn oToug QoITnTEG Tou Mav/piou NaTtpwv. H kapTa nou ekdideTal yia xpron
oTnv BiBAI0Bnkn kai Kévrpo MAnpogopnong Tou MavenmioTnyiou 1oxUel kai yia Tn PBIBAIOBAKN Tou
TuAMaToc,.

Mnopei kaveig va daveloTei éwg 4 ouvolika BiBAia (AN EINAI MEAOZ AEM) ry €wg 3 ouvoAika BiBAia (AN
EINAI ®OITHTHZ) (oTov apiBuoé autd cupnepidapBdvovral kai Ta BIBAia nou o XpnoTng €xel non

daveloTei, kal OEV EXEI ENIOTPEWE).
O davelldpevog oQeiNel va ENICTPEWE! TO OXETIKO UAIKO, EUNpoOBeopa.

EnimpénovTal avavemaoelg 0aveiopou, EQOoov dev £xel NApENBEI TO XPOVIKO OPIO EMIGTPOPNG TOU EVTUMNOU
Kai dev €xel yivel kpdTnor) Tou. (ol avavewaoelg unopouv va yivovTal otnv BIBAIOOGHKH TOY TMHMATOZX
ME TNV €nideI€n TG kapTag). O1 eKNPOBECHES avaVEMOEIC OV EMITPEMOVTAI.

H kpdTnon daveiopévou UAIKOU €XEl MPOTEPAIOTNTA EVAVTI TNG avavewong daveiouou.
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2€ NeEPINTWON KaBuoTEPNONG EMOTPOPNG VO BIBAIOU, 0 ev Adyw XprioTng eniBapUveTral Je npooTipo 50
A ava nuépa kabuaTépnong kai ava BipAio.

O davellopevoG oPeiAel va eNICTPEWEI TO OXETIKO UAIKO, OTNV KATAGTAGN MOU To napéAape.
AnayopeUovTal ol GNUEIWOEIG, Ol UNOYPAUMICEIG Kal YEVIKA kaBs aAoiwaon Tou evTUnou.

>€ nePINTWON €iTe ONKNG €ITE PEPIKNG anWAEIG Tou evTUnou (OXIOHEVEG I AEKIAOWEVEG OENIDEC), O
daveildevog unoypeouTal va To avTiKaTaoTnoel. Eav autd dev eival duvatd, To Tunua 6a anogagioel
yia To Uyog TnG XPNHaTIknG anodnpiwong.

O1 kavoveg davelopou Kal To UYWog Twv NpooTijwv kabBopiovtal and Tnv Zuvéleuon Tou TURAKATOG.

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

SHMEIQSH: TIpoKeIévou ol (OITNTEC va NApouv nTuyio / dinAwpa i va diaypagolv anodé To Tunua
npénsl va napadwoouv otnv BIBAIOBNKN kal Kévrpo MAnpo@dpnong Tnv MNpoowrnikhy Toug kapta
BIBAI0BMKNG kal va napouv BeBaiwan 0TI dev XpwaTouv BIRAIa i NpooTiua kai ano Tig dUo BIBMOBIKEG,

>e avTiBeTn nepiNTWoN, yia va napouv Tnv napandve BeBaiwon, npénel va enioTpéwouv 6oa BiBAia
€xouv daveloTel 1 va Ta avTikataoTroouv (eav Ta €xouv XAOel) kal va MANP®OOUV Ta NpOOoTIUA Mou

XPWaOTOUV.

TnAépwvo enikoivwviag BiBANIoBnkngG: 2610969385.

6.4 MANENMIZTHMIAKO N'YMNAZTHPIO

To NavemoTnuiakd TlupvaoTriplio €dpelsl OTNV avatoAikn MAEUpd TNG NAvenioTnuioUNoAng kai
OUYKPOTEITal anod &va oUPNAEyda abAnTiKov XWPpwv NANPWG avakaivioPEvewy, Onwg KAEIOTO yrnedo
kaAaBoogaipiong Kal NeETooeaipiong He NAEKTPoVIkoUG NIVAKEG ANOTEAECHATWV Kal Kepkideg, aiBouoa
YUMVAOTIKNG, aifouoa opyavwv, anoduTtnpid, VToug, odouvd. AIaBETel emiong unaibpioug Xwpoug
abAnong uwnAwv npodiaypa®wv Yid AYWVEC Kal aToMIKn N opadikn ekyUpvaon onwg yrinedo
nodooPaipou Pe XAOOTANNTA Kal KEPKIOES, TUYXPOVEC UNOOOUES aywVIOUATwV OTiBou, unaibpia ynneda
KaAaBoo@aipiong Kai TEVIC.

KevTpikdg oTOX0C Tou [MavemoTnuiakou [upvaoTtnpiou €ival o oxediaopog kai n  ulonoinon
€EEIBIKEUPEVWY NPOYPaUudTWV ekyUdvaong mou ansublvovral oTto oUVOAO TNnG MAvenioTnHIAKNG
KovoTnTag. Eniong avanTtlooel ouoTnpaTikn dpacn kai aTnv Slopyavwan abANTIKOV YEYOVOTWV TOMIKNAG
n €0viknG ePRENeIAG,

To olvoAo TwV UNNPETI®Y TOU YUUVaoTnpiou opadonololvTal oTIG NapakaTw KaTnyopieg:

Mpoypappata duoikng Katdoraong: Ta npoypaupata autd €xouv oToXo TNV avantugn TnG QUOIKNG
KATdoTaong Kal TNV WUikn evOuvapwaon kai diaBabuidovTal o€ TPEIC KaTNyopieg, apxapiwv, NepioTaciaka
AOKOUMEVWV KAl MPOXWPNHEVWV.

EowTepika npwTtabAiuata: os €moia BAcn To yUuUvaoTnpio dIopyavmvel E0WTEPIKA NPWTABANMATA e

avTINPOCWNEUTIKEG OMADEG TUNUATWV OTO Modoogalpo kal TNV kahabooaipion. Eniong diopyavmvel

E0WTEPIKA TOUPVOUA OTO TEVIG, TNV ENITPANEJA avTioPaipion, kal To OKAK.
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MaveAnvia/diedvr npwTabAfuaTa: wg péAog TnG Emmponng ABAnTIopoU TpiToBdBuiac Eknaideuong, To
YUUVAOTHPIO OUMMETEXEl ME AVTINPOOWMEUTIKEG OMAdEC OTO OUVOAO Twv MaveAnviwv DoITnTIK@V
NpwTABANUATWV Mou uAonoliei To Ynoupyeio Maideiag pe oTOXo TNV avadeiEn npwTabAnTwv nou Ba
aywvioToUv ot MNaveupwndika f diedvr) PoITNTIKA NpwTabAnuara.

Mépav Twv napanavw dpdcewv, TO YUHvaoThplo dlopyavwvel €Tnoiwg (apxeg Iouviou) Tnv ABANTIKN
Huépa Tou Maveniotnuiou Matpwv MPe nARBog aBANTIKWV Opdcewv kal AMEC ekONAWOEIC He
EVNUEPWTIKG/ €NIOTNHOVIKO evdlagepov. Zuxvd eniong {nTa kal avaiapBavel Tnv  dlopydvwaon
MaveMnviwv ®oirnTikwv NpwTabAnudTwy n Maveliviag MavenioTnpiadag oTiG eykaTaoTACEIG TOU.

Ta NavemoTnuiakd Fupvaotnpio enonteleTal and Tnv Emirponn ABAnTIoMoU Tou IdpUATOC Kal
AEITOUpPYEl JE TNV CUVOPOUN KaBnynTwv DUaIKNG AYwYnc.
6.5 APAZTHPIOTHTEZ

To MavenmoTruio Natpwv, WG €&va and Ta PeydAa akadnuaika 1dpuPaTa TnG Xwpac, €Eac®alilel OAeg
EKEIVEG TIC NPoUNoBETEIC Nou anaiToUvVTal yia OUCIACTIKN EMICTNHOVIKN Yvon kal pdénon péoa oc £va
€uXdpIioTO MAVEMIOTNUIAKO MEPIBAMOV MOU MPOOQEPEl  EUKAIPIEG KAl yId AMEC  vOIAPEPOUOCEC
NONITIOTIKEG, ABANTIKEG Kal PUXaywyIkEG OpAaTnPIOTNTEG,

M0 CUYKEKPIKEVA, Ol POITNTEC EXOUV TN dUVATOTNTA VA CUMKHETEXOUV OTIC AKOAOUBEC OpacTnpIOTNTEG:
ABANTIKEG 5paoTnpIOTNTEG aTo MavenioTnpiako MupvaoTnpio
MoAITIOTIKEG 5pacTNPIOTNTEG E OCUMMETOXN OF:

MoAITIoTIkEG OpAadeg GoITNTWY, 6NOU 0 KABE POITNTNG WNopei va napakoloubroel diagopa padnuara
Navw OTO AVTIKEIMEVO TWV JlapOpwv TUNUATWY NMOU ASITOUPYOUV: XOPEUTIKO, OeaTpiko, EIKAoTIKO,

dwToypaikd, Mouaiko, Kivnuatoypa®ikd, AOyoTeEXVIKO kal PadiopwViKo.
Xopwdia

@eaTpikd ‘OpiIAo Epyalopévwy

XopeuTiko ‘Opiho Mpoownikou

EAeUBepec Apdoeig

Eniong, o1 poITnTEG £XOUV TN dUVATOTNTA CUMHETOXNG OE OIAMOPOUC POITNTIKOUG CUAOYOUC.

6.6 TO TPA®EIO AIAZYNAEZHZ TOY MANENIZTHMIOY NATPQN

To épyo «lpageio AlaoUvdeonc» ulomolsital ota nAaioia Tou EnixeipnoiakoU MpoypaupaTog
«Eknaideuon kai Aia Biou Maenon» kai ouyxpnuatodoteital and Tnv Eupwnaikn ‘Evwon kal ano

€BvikoUg Nnopou,

>konog Tou [lpageiou AlaoUvdeong e€ival n evnuéPWON TwV (OITNTWV/ANOPOITWY KAl n napoxn
unooTNPIENG oTnv enhoyn Kai Tn Siaxeipion TNG HEANOVTIKNG TOUG KapIEPAG,

O1 G&oveg Napoyng Twv unnpeaiwv Tou Mpageiou Alaclvdeong eival TPEIG:

-H nAnpo@dpnon o€ oxeon pe eknaideuTika BeuaTa
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Xprioyeg nAnpopopisc

-HETANTUXIAKA oTnv EANGda kail To eEwTepikd
-eupwnaika npoypdupaTa/ unoTpomieg
-OUVEDpIQ, OEMIVAPI, NUEPIDEC

-010pYavwon EVNHEPWTIKOV EKONAWOEWV

-H nAnpogdpnon yia enayyeAyaTika 8€parta
-evNUEPWON yia BETEIC epyaaiag
-EVNMEPWON YIa ENAyyeAUATIKG SIKalwUaTa
-NUEPEC KapIEpag

-OIEEaY WY MEAETMV ENAYYEAUATIKAG Anoppopnong Twv ano@oiTwnv

-ZUMBOUAEUTIKEC UNNPEDIEC yIa andvTnon amnudTwv
-OIEpelivNOn ATOMIKWV aKadNUaikwv Kal ENayyeAUATIKOV OTOXWY
-aviXveuon Twv IKavoTATWV, evOIaQEPOVTWY, NPOCWNIKWY XAPaKTNPIOTIKWY KAl avaykwv

-WUXOAOVIKN UNooTNPIEN Kal SIaxeipion MPAKTIKWV KAl ouvaloBnuaTikwv SUCKOMWVY OE OXECN HE TNV
akadnuaikn Kai EnayyeAATIKr Nopeia Tou (oITNTA kAl TOU anogoiTou

-A\wn anopacewv
-BeATIWON KOIVOVIKGOV KAl ENAYYEALATIK®OV OEEIOTATWOV

O1 unnpeaiec Tou Mpageiou AlaoUVOEoNG NAPEXOVTAl O ATOMIKO Kal opadiko ninedo Kal ival dwpeav. H
AeIToupyia kai o1 dpacTnpIOTNTEG Tou diEnovTal and Kmdika Agovroloyiag, e okono Tnv dia@UAagn Tou
anoppnToU TWV NPOCWNIKWOV JEDOMEVWV KAl TWV I0WV EUKAIPIOV NPOGBAcnc. EmaoTtnuovikdg uneuBuvog

TOU NpoypappaTog ival o Kab. . Kpipag

>TOIXEia €NIKOIVOVIAC:

ThA. 2610 996678-79,

email: grafdias@upatras.qgr,

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

Mpoowniko THAHATOG EMOTANNG TV YAIKOV
Mé&An AEN
AnunTpiog AAeEavdponoulog 969350 dalexa@upatras.gr

l'ewpylo¢ Auyouponoulog 969811 geoavg@upatars.gr
NikoAaog Bdivog 969911 vainos@upatras.gr

ANEEavOpoc Bavakapag 996156 vanakara@upatras.gr

Iwong Mahavakng 969925 galanakis@upatras.gr
Baoileiog Mewpyakidag 969382 viegeorgaki@upatras.gr
rewpylog Kahdoakag 969930 georgek@upatras.gr

Iwavvng Koutoehag 969912 ikouts@upatras.gr
NikoAaog AeBEvTng nleventis@upatras.gr

ApioTeidng Mnakavdpitoog 969383 abakan@upatras.gr
SwTrplo¢ MnaokouTag 969349 bask@upatras.gr
NikoAaog Mnoupdnouhog 997164 nbouro@upatras.gr
KwvoTavTivog Nanayyehng 969926 kpapag@upatras.gr
EppavounA MaonaAakng 969346 paspalak@upatras.gr

Mavayiwtng Mouhonouhog 969348 poulop@upatras.gr

MixanA ZIyaiag 969944 sigalas@upatras.gr
EppavounA TonoyAidng 969928 etop@upatras.gr
rewpylog Wappag 969347 g.c.psarras@upatras.gr

A101knNTIKO NMpocwNIKO

l'ewpyia Apdiva 969810 gdraina@upatras.gr
MnveAonn Kawahn - OikovoponoUhou 969344 pkapsali@upatras.gr

rewpyia Zkavapn 969345 gskanavi@upatras.gr
Mapia Zkanépda 997554, 969351 skaperda@upatras.gr
Mpappateia 969922 secretariat@matersci.upatras.gr

EpyaoTnpiako AiIdakTiko Mpoowniko (EAIM)
Eudyyehog KapouTaoog 969927 vkar@upatras.gr

E1d1k0 Texviko EpyaoTtnpiako Mpoowniko (E.T.E.MN.)
‘EAeva Z€pnn 997686 serpi@upatras.gr

Texviko Mpoownikd
>Talpog Zwyag 969820 zogas@upatras.gr
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TnAepwvikog Kataloyog MavenioTnyiou

Ta wunohoina TnAé@wva Tou lavemioTnuiou Wnopeite va Ta Ppeite otnv  IoTooeAida:

http://ds.upatras.gr.
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Prolegomenon

Dear Student, Dear Friend,

Welcome to the Department of Materials Science, a Department of Excellence at the University of
Patras, “among the top Departments of the University”, as stated by the International External
Evaluation Committee of the Hellenic Quality Assurance and Accreditation Agency in September 2013

(www.hgaa.gr)

Despite humanity's effort to understand materials properties according to their “physical”, “chemical”
and “biological” characteristics, the division of science in the widely known fields of Physics, Chemistry
and Biology appears today rather artificial. Nature does not distinguish, but considers materials as the
“Holon” (the whole), and allows actions that are multidisciplinary in nature. The transformation of
energy from one form to another, for example, allows the integrated function of systems, including the
biological ones. Saying so, chemical energy is being transformed into mechanical motion or even to
light. Chemical reactions activate biological functions that move the human muscle, while light through
photosynthesis gives life, or it transforms to electrical energy and sets the universe into motion! In all
this, the “information” is "ambient". Signals are being transported through matter or light and stimulate

appropriately the natural processes.

Such complex functions in nature relate atoms and electrons and molecules and light, to large human
constructions of buildings, ships, aircrafts and spaceships, and are the subject of modern “Materials

Science”.

“Materials” represent a most significant factor in the development of human civilization. Their use
characterized long archaeological periods form the “stone-age, to “copper” and iron-age, to industrial

revolution and the information age we live in today.

The “art and technique” of materials changes dramatically since antiquity, but the goal of developing

tools and objects useful to the mankind remains unchanged.

The “Science of Materials” has been bordered worldwide and started rapidly developing from the ‘70s. It
is a knowledge intensive field, a result of research and development at the interfaces of classical
subjects of mathematics, physics, chemistry and biology. This multidimensional interdisciplinary field
supports human civilization in all manifestations, driving critically every social and economic activity:

industry, energy, information technologies, environmental and health sciences.

The scientific knowledge and technological edge certainly leads to growth and human prosperity. In
that way, in the present adverse times studying the modern scientific and technological fields of
“Materials Science” is timely and necessary. Understanding the interactions of matter in the molecular
and the atomic regime constitutes a basic prerequisite for the design and fabrication of advanced

materials and structures having unique properties that will drive the future civilization.
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The Department is recognized today as a top academic unit in the country. It remains committed to
high academic quality, remaining consistent with the vision of “nanosciences and nanotechnologies in
the service of man”. The sound strategy of development and its educational and research programmes
embrace all modern international trends, placing emphasis on the foundations of Materials Science as a
most critical factor for innovation and application. Undergraduate education focuses on the fundamental
subjects, which together with laboratory training and computing create a solid basis for specialization in
the field of Materials and their applications. The Postgraduate programme commences with theory,
modeling and design, proceeds with synthesis and growth of advanced materials in the micro- and
nano-scale, molecular and supramolecular structures, biomaterials, as well as their characterization

without overlooking the functionality and the integration of novel methods and devices.

It its hard route of development, the Department of Materials Science has achieved a position amongst
the top academic units in Greece, and it is compared with some of the renown departments in Europe,
according to international academic standards. Against the strong international competition, the adverse
and negative local environment, the steady under-funding by the state, the Department remains
internationally visible and possesses a top academic position with its excellent quality education and
research and its constantly upgrading research infrastructure. It is placed among the top academic
departments in Greece and is being compared to renowned departments worldwide, according to
international academic standards, as it was also clearly stated by the International External Evaluation
Committee of the HQAA.

The link between research and student education is foundational and fed constantly by the Excellence
of the Department. The programme of study is fully harmonized with international standards and its
balanced structure covers all science and technical subjects required to understand the rich and

complex phenomena of matter and its interactions in the microcosmos and the nanocosmos.

The Student Guide found in this site provides detailed information on the study regulations and the
Curriculum. Its edition is published every year by the collaborative efforts of our colleagues of the
Departmental Educational Committee, E. Paspalakis, I. Galanakis, S. Baskoutas, N. Bouropoulos, A.
Bakandritsos, with the important contributions of I. Koutselas, D. Alexandropoulos, M. Vasileiadis and

also S. Dionysopoulou assisting with previous editions, all of whom I warmly thank.

Our deepest appreciation to Professor Demetri Photinos, Founder of the Department of Materials
Science, for paving an unswayed way to Excellence as well as for his eminent scientific and ethical
contributions to our Department and the University as a whole. This path of meritocracy and high

academic quality we are committed to follow.

The state-of-the-art scientific knowledge in combination with experimental competencies are resources

warranting the successful academic and professional development for our graduates.

Patras, September 2014
Nikolaos A. Vainos
Professor

Chair of the Department of Materials Science
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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

Material 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:
Nikolaos Vainos Professor (Chairman) vainos@upatras.gr

Nicholas Leventis Professor nleventis@upatras.gr

Aristedes Bakandritsos Lecturer abakan@upatras.gr

Iosif Galanakis Assistant Professor galanakis@upatras.gr
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Vasileios Georgakilas Assistant Professor viegeorgaki@upatras.gr

Georgios Kalosakas Lecturer georgek@upatras.gr

Ioannis Koutselas Assistant Professor ikouts@upatras.gr
Sotirios Baskoutas Associate Professor bask@upatras.gr
Nikolaos Bouropoulos Assistant Professor nbouro@upatras.gr
Konstantinos Papaggelis Assistant Professor kpapag@upatras.gr

Emmanouil Paspalakis Associate Professor paspalak@upatras.gr

Panagiotis Poulopoulos Associate Professor poulop@upatras.gr

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

Michael Sigalas Associate Professor sigalas@upatras.gr
Manos Topoglidis Lecturer etop@upatras.gr

Alexandros Vanakaras Associate Professor vanakara@upatras.gr

Evangelos Karoutsos Member of Special Scientific and Teaching Staff vkar@uptras.gr
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
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the fifth 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 1

Course title Introduction to Materials Science
Course code 111

Type of course Compulsory

Level of course Undergraduate

Year of study First (15

Semester First (1%

ECTS credits 5

Learning outcomes

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

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

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.

Competences

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

Experimental techniques for materials characterization.
Phenomena encompassing various materials.

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

Course contents

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 satellite is seen
with the telescope of the Earth from space. The dimensions
of the objects of everyday life. The atmosphere, the gas,
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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
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 hanomaterials. 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
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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 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
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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.

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
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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 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.
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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)

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.

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
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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.

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
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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 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.
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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 (2")

ECTS credits

5

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.
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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.

Recommended reading

“Materials Science and Engineering, an Introduction”, W. D.
Callister Jr, 5" edition, Wiley 2000.
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“Science and Engineering of Metallic Materials” J. D.
Chryssoulakis, D. 1. 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 (2"

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
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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 Applied Mathematics II
Course code 123

Type of course Compulsory

Level of course Undergraduate

Year of study First (1%

Semester Second (2")

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
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Year of study

First (1°%)

Semester

Second (2")

ECTS credits

5

Learning outcomes

A. Acquire basic knowledge in Numerical Analysis

B. Achieve deeper knowledge of the programming language
FORTRAN 90.

C. Increase student’s expertise in programming and
algorithm design.

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

Competences

A. Ability to solve mathematical problems which cannot be
solved analytically (in 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 1% semester
course “Applied Mathematics 1".

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,

117




Student Guide

(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

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
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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.

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
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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.

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.
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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.

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, 1. Spiliopoulos, Ed. Stamouli.

3. 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
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SEMESTER 111

Course title Cellular Biology I
Course code 231

Type of course Compulsory
Level of course Undergraduate

Year of study Second (2")
Semester Third (3')
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.

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
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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.

Course title Materials Science II
Course code 232

Type of course Compulsory

Level of course Undergraduate

Year of study Second (2")
Semester Third (3')
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
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(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 characteristics, compositions
and fabrication techniques of clay products. Drying and
firing.

Refractories. Fireclay and silica refractories. Special
refractories. Other applications and Processing methods.
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Abrasives. Powder pressing. Tape casting. Cements.
Advanced ceramics.

Recommended reading

Materials Science and Engineering of Metallic Materials,
authors Pantelis D., Chrisoulakis 1., 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.

YNKG: Mnyxavikr, Emotiun Ene€epyacia kal Zxediaopog 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 (2")

Semester

Third (3)

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.
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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.

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 III
Course code 234

Type of course Compulsory

Level of course Undergraduate

Year of study Second (2")
Semester Third (3')
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.

126




Student Guide

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 1% semester
course “Applied Mathematics 1".

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.

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 (2")
Semester Third (3')
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
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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.

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 (2")

Semester

Third (3)

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.
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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.
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 (2"
Semester Third (3™)

ECTS credits 4

Learning outcomes

Familiarization with the basic concepts of physical chemistry
that are necessary for Materials Science
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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 C, and C,.

The second law of thermodynamics. Spontaneous changes.
Entropy and entropic changes. The third law of
thermodynamics. Helmholtz and Gibbs free energies.

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 (2™)

Semester

Fourth (4™)

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
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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

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 (2"
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Semester

Fourth (4™

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

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.
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MATERIALS SCIENCE III (Polymers and Composite

Course title Materials — Properties of Materials)
Course code 243

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (2™)

Semester

Fourth (4™)

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.

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
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Edition, Chapman & Hall

J.M.G. Cowie “Polymers: Chemistry and Physics of Modern
Materials”, Blackie Academic

ILM\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

Year of study

Second (2"

Semester

Fourth (4™

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
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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 (2™)

Semester

Fourth (4™)

ECTS credits

3

Learning outcomes

Knowledge of the curriculum

Prerequisites

Mathematics III.

Course contents

Integral Fourier Transforms, ©-Dirac, Orthonormality,
applications. Partial differential equations, Laplace eqns,
heat eqgns. 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
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Type of course

Compulsory

Level of course

Undergraduate

Year of study

Second (2"

Semester

Fourth (4™

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.

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.
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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 IV (Optics, Intr. Quantum, Atomic and Nuclear
Physics)

Course code 247
Type of course Compulsory
Level of course Undergraduate

Year of study

Second (2"

Semester

Fourth (4™

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

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
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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 IV of Physics
Course code 248

Type of course Compulsory

Level of course Undergraduate

Year of study

Second (2")

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.

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
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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 (2™)

Semester

Fourth (4™)

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
11, 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.

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
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Course title MATERIALS SCIENCE 1V (Introduction to Biomaterials)
Course code 351

Type of course Compulsory

Level of course Undergraduate

Year of study Third (3)

Semester Fifth (51

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.

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.
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Course title Laboratory IV of Materials Science
Course code 352

Type of course Compulsory

Level of course Undergraduate

Year of study Third (3)

Semester Fifth (51

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

Level of course Undegraduate

Year of study Third (3)

Semester Fifth (5™)
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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
Equilibrium electrochemistry, Thermodynamics

Course contents

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 (3)

Semester Fifth (51

ECTS credits 2

Learning outcomes

Education in experimental physical chemistry through
specific set of laboratory work and reports.

Competences

Mathematics, Physics, Chemistry

Prerequisites

None

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
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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 (3)

Semester Fifth (5)

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

Course code

356
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Type of course Compulsory
Level of course Undergraduate
Year of study Third (3)
Semester Fifth (51

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.

Application of Atomic absorption spectroscopy for
characterization of materials.

- Nuclear magnetic resonance spectroscopy.

- Application of high pressure liquid chromatography
(HPLC) on materials characterization.

- Electrochemical analysis; pH measurement — buffer
solutions.

- Potentiometric titrations.

Recommended reading

“Principles of Instrumental Analysis”, D.A. Skoog, F.].
Holler, T.A. Nieman, Saunders College Publishing 1998.
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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.

SEMESTER VI

Course title Materials Science V
Course code 361

Type of course Compulsory

Level of course Undergraduate
Year of study Third (3)
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
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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

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 (3)

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
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Language of instruction Greek

Course title STATISTICAL MECHANICS
Course code 363

Type of course Compulsory

Level of course Undergraduate

Year of study Third (3)

Semester Sixth (6™)

ECTS credits 5

Competences Knowledge of the above issues

Prerequisites

None

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 ka1 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, ZramioTikn) ®uoikn, 'Ekdoon: . MveupaTikou.

E. N. Oikovopou, AOKNOEeIG STaTIOTIKNG DUCIKAC Kal

Oeppoduvapikng, MavemoTnuiakés Exkdooeic Kprtng,
1994.

X. Zeykivoyhou, ZTaTioTikh QUOIK TNG Oepoduvauikig
Ioopponiag, Ekdoaelg Mepi Texvwv, Martpa 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.
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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 %)

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) 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 electricc 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

148




Student Guide

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
Level of course Undergraduate

Year of study Fourth (4™)
Semester Seventh (7
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
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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 471

Type of course Compulsory

Level of course Undergraduate

Year of study

Fourth (4™)

Semester

Seventh (7"

ECTS credits

4

Learning outcomes

Laboratory experience on optical properties of
materials, photonic technology / methods and devices
and computational photonics
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Course contents

1) Optical properties of materials: glass and thin
semiconductor films

2) Photovoltaic Elements

3) Emitting diode (LED) and laser diode.

4) Photoelastic phenomena and ellipsometry

5) Fabry Perot Interferometer and optical fibers
6) Fabry Perot Interferometer as sensor

7) Optical Technology with Liquid crystals

8) Design and analysis of diffraction grating

9) Electooptical Crystals

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 (3)
Semester Fifth (51
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
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Theory of plate tectonics

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

l'ewloyia: Apxec kal epappoyeg, ©. AoUToog

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 COGNITIVE PSYCHOLOGY
Course code 358

Type of course Elective

Level of course Undergraduate

Year of study Third (3)

Semester Fifth (5)

ECTS credits 4

Learning outcomes

The purpose of this course is to give students the
opportunity to acquire knowledge about all issues
related to the process of learning and the acquisition of
knowledge. More specifically the students will learn Aow
we learn, Aow we perceive reality, Afow and what we
remember, how, what, and why we forget, how we
learn to talk, ~fow and what we comprehend, how we
can improve learning, Aow we read, how we think, how
we solve problems, why (in some cases) learning is
difficult and how learning difficulties and dyslexia could
be addressed.
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Competences

Knowledge of the above issues

Prerequisites

None

Course contents

The concepts of /earning and knowledge. The process
of learning and knowledge acquisition in the Greek
educational system. The cognitive analysis of learning
and knowledge acquisiton as compared to
behaviourism.  Critical analysis of behaviourism.
Learning as /nformation processing. Neurophysiological
foundations of learning. Perception and recognition of
information. Memory: retention and recall of
information. Working memory, short-term memory,
long-term memory. Comprehension and memory.
Representation of information in memory. Language as
a means of communication and learning. Learning of
oral and written language. Relation between oral and
written language. Thinking. Relation between language
and thought. Problem solving. Learning disabilities. The
specific learning disability of Dyslexia. Conclusions,
implications and applications of the cognitive analysis of
learning to education.

Recommended reading

As stated in Eudoxus

Teaching and learning methods

Classroom teaching

Assessment and grading methods

Final semester written examination.

Language of instruction

Greek

ENVIRONMENTAL  AND NATURAL RESOURCE

Course title ECONOMICS FOR NON-ECONOMISTS
Course code 359

Type of course Elective

Level of course Undergraduate

Year of study Third (3")

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.
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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 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 (3)

Semester Fifth (5)

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.
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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.

Assessment and grading methods

Final semester written examination.

Language of instruction

Greek

Course title Finance of Technology I
Course code 3511

Type of course Elective

Level of course Undergraduate

Year of study Third (3)

Semester Fifth (51

ECTS credits 4

Prerequisites None

Course contents

The importance of technological progress.
Historiography.
Technological change over time.

The nature of innovation, its origin and diffusion, its
explanatory factors.

The diffusion of innovation. Interdisciplinary and
interdisciplinary transfer. Transfer of Technology. The
Impact of Technological Change in the Economic System.

Technological change and the large business circles.

Technological change and branches: the impact of
technological change on branch level.

Technological change and economic theory.

Language of instruction

Greek
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Course title Bioethics
Course code 3512

Type of course Elective

Level of course Undergraduate
Year of study Third (3)
Semester Fifth (51
ECTS credits 4

Prerequisites None

Course contents

The course includes a brief historical introduction to
bioethics as the field of the convergence of ethical, legal
and ethical considerations, as well as of the evaluation of
the importance and limitations of current bioethics. Also it
deals with selected bioethical and theoretical issues raised
by the applications mainly of the genetic engineering and
biomedical technology. Indicative chapters are:

« Brief introduction to bioethics and ethics of technology.
« Significance and limitations of current bioethics.

e Genetic engineering. Intervention technologies in
genetic information. Biotechnology. Assisted reproduction,
sex and characteristics selection. The new eugenics.

e From chemicals to biological drugs. Nanotechnology and
nanomedicine. Implications.

e Organ transplants and regenerative medicine:
bioartificial tissues and spare implants (bionic man).

¢ Bioethical Dilemmas at the beginning and the end of
life. Euthanasia, assisted suicide.

¢ Medicalization: Biomedical technology and corporatist
structure of promoting health and disease.

e The anthropological dimension of Bioethics: The
question for the Subject in the new biology

Recommended reading

As stated in Eudoxus

Language of instruction

Greek

Course title Informatics III
Course code 3513

Type of course Elective

Level of course Undergraduate
Year of study Third (3)
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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
Course code 3514

Type of course Elective

Level of course Undergraduate
Year of study Third (3)
Semester Fifth (5™)
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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

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)

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
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Language of instruction

Greek. Instruction may be given in English if foreign
students attend the course.

Course title Philosophy of Science
Course code 3515

Type of course Elective

Level of course Undergraduate

Year of study Third (3)

Semester Fifth (51

ECTS credits 4

Prerequisites None

Course contents

In this course, which aims to familiarize with key terms
and key issues that have been addressed in the past and
still are preoccupying the philosophy of science, a subject
of study will be the following issues: What is the nature
and what are the possibilities of scientific knowledge.
What is a scientific explanation. The empiricism of Hume
and the problem of induction. What is the structure of
scientific theories. The problem of validation of scientific
theories and the problem of theoretical terms. The
question of the relationship between the context of
discovery and the context of justification in modern
philosophy of science. The Vienna Circle, logical
positivism and the newest trends in the philosophy of
science: the falsificationism of Popper, the scientific
programs according to Lakatos, the analysis of the
Scientific Revolutions by Kuhn. Sociological style
approaches of scientific theories: the school of Edinburgh.

Recommended reading

As stated in Eudoxus

Language of instruction

Greek

Course title English Language and Terminology for Materials Science
Course code 365

Type of course Elective

Level of course Undergraduate

Year of study Third (3™)

Semester Sixth (6™)

ECTS credits 4
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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.

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 (3)
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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.

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).

P. J. Collings, Liquid Crystals: Nature's Delicate Phase of
nd
Matter, 2 Edition, Princeton University Press (2002)
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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 (3™)

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 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
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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 Finance of Technology II
Course code 368

Type of course Elective

Level of course Undergraduate

Year of study Third (3™)

Semester Sixth (6™)

ECTS credits 4

Prerequisites

Finance of Technology I

Course contents

Why are there differences between countries?
Technological Change and Employment.
Business and Technological Change.

State and Technological Change.

Social shaping of technology.

Recommended reading

As stated in Eudoxus

Language of instruction

Greek

Course title

Informatics IV (Introduction to Computational Materials
Science)

Course code 369

Type of course Elective

Level of course Undergraduate
Year of study Third (3)
Semester Sixth (6™)
ECTS credits 4

Learning outcomes

A. Desigh 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
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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

There are two (2) prerequisite courses: “Informatics 1"
and “Informatics 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.

Recommended reading

M. P. Allen and D. J. Tildesley, Computer Simulation of
Liquids, Oxford, 2003.

E. W. Schmid, G. Spitz, and W. L&sch, 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 3610

Type of course Elective

Level of course Undergraduate
Year of study Third (3)
Semester Sixth (6™)

ECTS credits 4
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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 from these: 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.

Life Long Learning and Physics Teacher Education

Recommended reading

K. PaBavn: «Eioaywyry otn AIBAKTIK Twv OUCIKOV
EnioTnpmv»

M. Matthews: “AidackovTtag ®uaikeg EnoTrpeg”

KpuoT.XaAkia: «Aiddokovrag duoikég EmoTrpeg> EkS.
MaTakn,2010.

A.  KoMonouhou: «O@fuata  JIdAKTIKAG  DUOIKGV
EnioTnuov». Ekd. MeTaixuio.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)
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Course title Materials and the Environment
Course code 3611

Type of course Elective

Level of course Undergraduate

Year of study Third (3)

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.

Autonomous life-long learning basic skills through
collection and selection of available information.
(particularly regarding environmental applications of
materials).

Prerequisites

Materials Science I-III

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
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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 3612

Type of course Elective

Level of course Undergraduate
Year of study Third (3™)
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:

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,
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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 Industrial Plastics
Course code 3613

Type of course Elective

Level of course Undergraduate
Year of study Third (3™)
Semester Sixth (6™)

ECTS credits 4
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Prerequisites

Materials Science I-III

Course contents

List of procedures / methods of production and their
effect on materials design.

Ingredients of plastic. Characterization and selection of
commercial plastics. Mechanical treatments. Molding and
extrusion methods, and coating-reinforcement-casting
materials. Thermomolding-Swelling-Coating. Methods and
materials for processing and design. Irradiation treatment.
Form and design of products. Manufacture of tools and
molds. Specific issues of thermoplastic and thermosetting
plastics.

Recommended reading

Notes

Language of instruction

Greek

Computational Materials Science

Course title
(SPECIAL TOPICS )
Course code 474
Type of course Elective
Level of course Undergraduate

Year of study Fourth (4™)
Semester Seventh(7")
ECTS credits 5

Prerequisites

Informatics I, I, IV and 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.

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
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Materials I
Course code 475
Type of course Elective
Level of course Undergraduate

Year of study

Fourth (4"

Semester

Seventh(7™)

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,1I,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

Level of course Undergraduate

Year of study Fourth (4™
Semester Seventh(7™)
ECTS credits 5

Learning outcomes

The aims of this course are:

To give a synopsis to the optical properties of materials
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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

The student should have passed Physics II, III and 1V,
Materials Science V

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.

Language of instruction

Greek. The course may be offered in English as reading
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course to foreign students

Course title Magnetic Materials
Course code 477

Type of course Elective

Level of course Undergraduate

Year of study Fourth (4™)
Semester Seventh(7™)
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, IT & 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
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"Quantum theory of magnetism, magnetic properties of
materials”, R. M. White, Springer, 2006

Teaching and learning methods

A. Notes given by the lecturer

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 (4%)

Semester

Seventh(7™)

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 Sociology of Education
Course code 479

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4%)
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Semester

Seventh(7™)

ECTS credits

5

Learning outcomes

Ability to handle basic social “examples” as well as their
basic conceptual tools.

Critical approach and comparison of the basic
sociological “examples” and their application.

Developing the ability to apply theoretical knowledge
during practice in the field of Greek schools.

Establishing the ability to write scientific projects and
organize research procedures

Prerequisites

None

Course contents

The following broad thematic units are dealt with:

Introduction in the scientific field of Sociology and the
Sociology of Education.

Presentation and analysis of the most important
theoretical “examples” of the Sociology of Education.

Presentation and analysis of special issues concerning
the Sociology of Education and Schools and their
relationship with the contemporary reality of education
in Greek schools.

Recommended reading

Mylonas, Th., (1998). Sociology of Education -
Contributions, ed. Gudenberg, Athens.

Asimaki A., Kamarianos I, Koustourakis G., (2011).
Shaping the educational field, V 11,. Alexandria, Athens

Lamnias, K., (2001). Sociological Theory and Education,
ed. Metechmio, Athens.

Koulaidis B., Tsatsaroni A., (2010). Pedagogical
Practices, Metaixmio, Athens

Noba X. , (2010). Sociology of Education, Gutenberg,
Athens.

Teaching and learning methods

Lectures by teaching staff.

Active participation of students in the course (at group
and individual level) based on text processing,
formulating questions and discussing, issues suggested
by teaching staff during didactic sessions.

Analysis and criticism of virtual texts.

Assessment and grading methods

Structured evaluation through workshop exercises
based on text processing, questions and issues which
are concerned with the thematic units of the course.

Weekly folder assessment.

Examinations at the end of the semester

Language of instruction

Greek
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Course title Composite Materials
Course code 4710

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4"

Semester

Seventh(7™)

ECTS credits

5

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

Students should have passed lesson Materials Science
I1I.

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.
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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 I
Course code 4711

Type of course Elective

Level of course Undegraduate

Year of study Fourth (4™)
Semester Seventh(7™")
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.
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Language of instruction

Greek

Course title Industrial Metals and Alloys
Course code 4712

Type of course Elective

Level of course Undergraduate

Year of study

Fourth (4™)

Semester

Seventh (7"

ECTS credits

5

Prerequisites

Materials 11, V

Course contents

Design philosophy with materials. The evolution of
technological metallic materials. The design process.
Design types. The fourfold function, material, shape and
manufacturing process. Material Selection. Properties.
Maps.

Classification of metallic alloys: ferrous, non-ferrous.
Methods of treatment. Role of alloying elements in steels.

Examples and design with lightweight materials:
Advanced alloys for aerospace / industrial vehicles:
magnesium alloys, aluminum alloys (such as aluminum-
lithium, etc.). Advanced titanium alloys: alpha and beta
types of alloys. Nickel alloys and superalloys. Designing
for maximum durability and toughness: high-strength
steel. Two phase steels (ferrite-martensite). Thermo
mechanical treatments. Steels of high plasticity.
Designing for high temperatures: steels are resistant to
creep. Nickel and cobalt superalloys. Other high
temperatures metals: niobium, molybdenum, tungsten.

Recommended reading

Materials Science I-III

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(4™)

Semester

Eighth (8™

ECTS credits

5
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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.

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(4'™)
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Semester

Eighth (8)

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:

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.
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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(4™)

Semester Eighth (8t")

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

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
I1I-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) -
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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.

Topics in Industrial and Technological Applications of

Course title Materials II
Course code 485

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4™)
Semester Eighth (8)

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
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Course title Ceramics and Glasses
Course code 486

Type of course Elective

Level of course Undergraduate

Year of study 4th

Semester gt

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)

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,
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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(4'™)

Semester Eighth (8™)

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 and 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.

Laboratory exercises (demonstration): Preparation of
liposomes, synthesis of magnetic nanoparticles,
preparation of calcium alginate hydrogels, preparation
of dental cements, synthesis of calcium phosphate
cements.
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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 Superconductors
Course code 488

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4™)

Semester

Eighth (8")

ECTS credits

5

Prerequisites

Materials Science I, Physics I-III

Course contents

Superconductors: Historical review of the evolution of
superconductivity and the related materials. The basic
phenomena of superconductivity, the superconductive
state of matter. Laboratory methods of preparation and
characterization of interesting metal and ceramic
superconductors and prospects for applications.

Recommended reading Notes
Language of instruction Greek

Course title Photonics II
Course code 489

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4™)

Semester

Eighth (8™

ECTS credits

5
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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 Lab,
Election of 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

Introduction to Materials and Processes of Quantum

Course title Electronics
Course code 4810

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4™)
Semester Eighth (8'")

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

Quantum Mech, Mathematics III, Materials V, Elements
of Mol. Quantum Chem.
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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).

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

186




Student Guide

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4™)
Semester Eighth (8™

ECTS credits

5

Learning outcomes

To Learn the basic Properties of materials used in
renewable energy applications

Prerequisites

Materials Science V

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

Type of course Elective

Level of course Undergraduate

Year of study Fourth(4™)

Semester

Eighth (8™

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 be able to:
1. Knowledge of experimental characterization techniques
of molecular nanomaterials.
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2. Knowledge of the methods of synthesis of molecular
nanomaterials.
3. Knowledge of the properties of molecular
nanomaterials.

Prerequisites

None

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

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(4™)

Semester Seventh(7"") and Eighth (8™

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
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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 Industrial Training
Course code 491

Type of course Elective

Level of course Undergraduate
Year of study Fourth(4™)

Semester

Seventh(7"") or Eighth (8™)

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(4™)

Semester Seventh(7"") or Eighth (8™)

ECTS credits 5

Learning outcomes Training

189




Student Guide

Competences Training

Prerequisites The student must have at least total ECTS 150 points.
Course contents Training

Recommended reading Please refer to the class website

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

191



Student Guide

POSTGRADUATE CURRICULUM

Course title Type of course ECTS credits
Physical Chemistry and Statistical Compulso 10
Thermodynamics of Materials pulsory

I Semester Experimental  Techniques in
Materials Study I Compulsory 10
Materials Modeling I Compulsory 10

1st year

Design, Synthesis and Processing
of Advanced Materials Compulsory 10
Biomolecular Materials I

IT Semester Molecular Materials I

2 lessons x10

Micro and Nano phase materials I Flective ECEET:S 20
Special Subjects in Materials
Science I
Master Thesis I Compulsory 10
Experimental  Techniques in
Materials Study II
Materials Modeling 1I
Biomolecular Materials II -

III Semester | giomaterials 2 lessons x10

2nd year Elective ECTS = 20

Molecular Materials II ECTS
Micro and Nano phase materials
II
Special Subjects in Materials
Science II

IV Semester Master Thesis II Compulsory 30
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