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IIEPITPAMMA MAOHMATQN XTA EAAHNIKA



A’ EEAMHNO

EMII50- IEPIBAAAONTIKH XHMEIA KAI ®YXIKH - KAIMATIKH AAAATH

(1) FENIKA
2XOAH | >XOAH OETIKQN KAI TEXNOAOTTKQN EMIZTHMQN
TMHMA | XHMEIAZ
EMINEAO ZMOYAQN | METAMTYXIAKO
KQAIKOZ MAOGHMATOzZ | EMI150 EEAMHNO 2MNOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ

MEPIBAAAONTIKH XHMEIA KAI ®YZIKH — KAIMATIKH AAAATH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLAKPLTA UEPN

EBAOMAAIAIEZ

ToU padnuarog m.y. Atadééels, Epyaotnplakéc Aokrioelc k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEG QTTOVELOVTAL EVIALX YL TO CUVOAO TOU UaTnUaTOG MONAAEZ
. . , . AIAAZKAANIAZ
avaypate tic eBdouadiaies wpeg StbaokaAiag kot To aUVoAo Twv
TUOTWTIKWVY UOVASwWV
Alolé€eLg kat epyacieg epfdOuvong 4 10

(6).

MpoocV€ote oepéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEBOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOZ MAGHMATOZ

yevikoU unoBadpou,

£L6tkoU urtoBadpou, elbikevang

VEVIKWVY YVWOEWV, avantuéng Seélotritwv

EL8{KEUONG YEVIKWV YWWOEWV,
avamnrtuéng de€lotntwy

MNPOAMAITOYMENA MAOGHMATA:

BaoLKEG YVWOELG AVOAUTLIKNG XNMELOG, OpyavLKNG XNHELOG Kot
duokoxnuelog

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH kat AITAIKH avdloya pe Toug eKmatldgUOUEVOUG

TO MAGHMA MPOZ®MEPETAI ZE
QOITHTEZ ERASMUS

NAI otnv AyyAkn

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST110/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

JupuBouleuteite to Mapaptnua A

Meptypagpovrtal to uadnoLokd AOTEAECUATA TOU UATNIUATOG OL GUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAAnAou emutéSou mou Jo AITOKTITOUV OL POLTNTEG UETA TNV ETULTUXN 0AOKApwan Tou uadiUaTOG.

o [leptypapri tou Ennédou twv Madnotakwv ATtoTEAEoUATWY pLa KAOE Eva KUKAO omoubwv oUu@wva e to MAaioto
Mpoadvtwy tou Eupwnaikot Xwpou Avwtatns Ekmaibevang

o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwniaikoU MAataiou Mpoadvtwv Awd Biou Madnong kot to Mapaptnua B

o [lepidnmtikog O6nyog ouyypapric Madnolakwv AoteAeoudatwv

TO KAlpa Tou mMAavATN LOG.

nieptBariovtikd patvopeva.

e  JTOXOGTOU MaBApaTOC elval N mapouciaon Twy MePLBAAOVTLIKWY SLEPYATLWY TIOU
ennpealouv tn cLOTACN TNE ATLOOPALPAG KAL TO KAlpa Tou mMAavTn Hag, Le Eudacn oTLg
duoLKOXNULKES Slepyacieg TTOU AABAVOUV XWPA OTNV ATUOChALPA KAL TLG ETUTTWOELG TOUG
OTO KALUQ, TO OLKOCUOTHUATA KAl ToV AvBpwrto.

e To pabnua anookorel eniong va avadeifel tnv olvdeon LeETAlL ATUOODALPAG, WKEAVWY,
Enpag kot BAAOTNONG LECW PONG EVEPYELAG KOl LAlag (SLodOopETIKAG XNULKAG oUOTAONG Kal
dUGLKWV XOPOKTNPLOTIKWY), TTOU lval KABOPLOTIKA YLo TV TTOLOTNTA TG ATUOohALpaG Kal

e OLdoltnTtég Ba amoKToouV YVWOELS TTou Ba Toug emttpéPouv va KOTavor|couv
TiepBAAAOVTIKEG Slepyacieg aAAA Kat va £XouV Th SuvatoTnTA va avAAUOUV GNUAVTLKA




e OLodoltnTéG Ba MPETEL VAL ATTIOKTAGOUV TNV LKAVOTNTA Vo PAXVOUV KPLTIKA Kol val
OVATPEXOUV OTNV EMLOTNUOVIKY BLBALoypadia

e OLodoltnTég Ba MPEMEL VA ATTOKTAGOUV TNV LKOWVOTNTA VA TAPOUGLACOoUV ULa cUvolin VoG
OXETLKOU HE TO MEPLBAANOV Kal T KALLATLKA aAAayn EMLOTNOVIKOU dpBpou, e
evlladEpovta Kal EMLOTNUOVIKA 0pBO TpoTO.

e  Ouodountég Ba pabouv eniong va Soulevouv opadika.

Fevikég Ikavotnteg
AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG VaypaQovTalL 0TO
Mapaptnua AutAwuatog kat napatidevrar akoAovdwe) o€ mola / TOLEG A0 AUTES ATTOTKOTEL TO Uddnua;.

Avadlitnon, avaAuvaon kat auvOeon Sebouévwy kat xebLaouos kat Staxeiptan Epywv

TIANPOPOPLWV, UE TN XPION KL TWV amapaiTnTwy 2e6ao0G 0T SLOPOPETIKOTNTA Katl OTNV TOAUTTOALTLOULKOTN T
TEXVOAOYLWV 2eBaoudg oto puaolko meptBaAlov

lpocapuoyr o€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAUaTIKAC kat B¢ umteuBuvotnTaG
AnyYn anopacewv Kat evalodnoioag oe Yéuara @uAou

Autoévoun epyaoia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tnG eEAeUIEPNG, SNULOUPYIKAG KAL ETTOYWYLIKNG OKEYNS
Epyaoia oe Stedvég neptBaAlov L.

Epyaoia oe Slemiotnuoviko meptBaAlov AMeg...

Mapaywyn VEwv epevvnTikwy tbewv .

e Avalntnon, avaluon kot cuvBeon Sedopévwy Kal TAnpodoplwy, PE TN XPAoN Kol Twv
QMaPALTNTWY TEXVOAOYLWV

e  Autovoun Epyaoia

e  Opadwkn Epyaoia

e Epyoaoia o Slemiotnuoviko meptBaiiov

e  JeBaouog oto duotko meptPariov

e ANdn anodpacswv

e JIxedLaoMOG KAl Slaxelplon Epywv

e AOKNON KPLTLKNG KL (LUTOKPLTLKAG

Mpoaywyr t¢ eAeVBEPNC, SNULOUPYLKNG KAL EMAYWYLIKAG OKEWYNG

(3) NEPIEXOMENO MAGHMATOZ

Evotnta |

Aopn NG atpoodalpag, Xnuikn cvotacn tng atpocdatpag, Iooluylo AktivoBoAiag (Lavpo cwua,
anoppodnon, ekmounn aktwvoPoliag, To dpalvopevo tou Beppoknriou), MetaBoAr tou KAlpatog
™G 'ng — evdeifelg, Atpoodatpikn kukhodopla (EZTpwpa avauling, Ospuokpactakn avaotpodn,
Oaldooia kol amoyela avpa, yevikn kukhodopia, kOkAoL tou Hadley, uhnAd xapunAa
BapopeTpIKA, LETWTIA, BPOXOTTWAN, AANYELG AVEUOL, LOUCWVEG, AVTAANAYEG
otpatdéodatpag/tpondodatpag, Loucwveg, Kotlada). Notia taldviwon.

Evotnta Il

Oaldooia KukAodopia, aAAnAemidpaosls petall atpoodalpag kat 6aAacoag, omipdA tou Ekman,
Snuoupyia Babuwv vepwy, Baldoola otpwpata, pevpata, avapAulovta vepd. O KUKAOG TOU
VEPOU KOl TO KALMOL. IXNUATIONOG Kot €6 cuvveDWV.

Evotnta lll

O kUKAOG Tou avBpaka (6lo&eidlo Tou avBpaka) kat to kKAipa, Dalvopevo tou Bepuoknmiou.
Atupoodatpikol pumol pe kKAatiky enidpaon. KukAot tou Milankovich. Iootona avBpaka,
o€uyovou Kal Belou. Xprion LOOTOMWVY yla TN KATavonaon Kol XpovoAoynan SLeEpyaclwy oTo
nieplBAAAOV.

Evotnta IV

Jtpatoodalpikr xnuela, Mnxaviopog Chapman, KataAutikol kUKAoL kataotpodng otpatoodatplkol
olovtog (kataAuTtikol kUKAoL dpacTikol udpoyovou, alwTtou Kal aAoyovwy). ATIOBNKEUTIKEG
EVWOELG Kal oUTeuEén KUKAWV. Mapatnpnoelg otn otpatocdhatpa kat poPAEPeLc. H tpuma tou
0lovToCG (OPKTLKNA KoL avTopKTLKA). MoAwkn dUvn. MoAwad otpatoodalplkd cuvveda. Etepoyeveig

avTLOpACELG O€ N TIOAKEG TIEPLOXEG TNG otpatocdatpac. ODP ahoyovolxwy evwaoewy. Emidpaon
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agpomAavwy (Supersonic). To otpwpa tou Junge kat to COS.

Evotnta V

Tponoodatpikn Xnueia: A. 0Zov/NOx/CO, B. IcollyLo Tou 6{ovtog Kal 0 pOAOG TwV 0&elSiwv Tou

alwtou, . EAeUBepeg pileg : OH kat NOs, A. CH4, E. AvBpwmoyeveig NMVOCs, ZT. Bloyeveig

NMVOCs, H. KUkhog tou alwtou, O. KbkAog Tou BOtiou, |. AAoyovoUxeg evwoelg, K. Yypr ddon

otnv Tpondodatpa, Henry’'s Law loopportieg HeTafL Luypnc Kot aéplag Gpacng otnv tpomocdalpa,

Avtibpaoelg oe uypn dpadon, Air — sea exchanges, A. Zwpatidlakn ¢dcn otnv tponodcdalpa,

DuOoLKEG LBLOTNTEG, XAPAKTNPLOMOG, XNLKA cUoTaon, ATLOODALPLIKEG KATAVOUEG ota Stddopa

TUARaTa tng tpomocdatpag, M. Qwtoxnuiki mapaywyr cwpatdiwy, N. Etepoyeveig

avTLIOPACELG oTNV ETLPAVELA OlwPOUHEVWY cwpattdiwy. O. OfuTnTa TnG ATHoodalpac.

Evotnta Vi

EniSpaon tng atpoodatplkig pUTIOVENG OTNV UYELD KL TOL OLKOGUOTHUATAL.
AopudopkEC MapatnPROELS TNG YNE Kal TNG atuoodalpdg tnc.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoéowro ue mpoowrno, EE amootdoews
eknaidevon KA.

O tpomnog napadoong neplhappavel Stadé€elg otnv aibouvoa
Sbaokaliag katl mapouvciaon Bivteo (mpoowro pe
npoowro). H dtbaokalia Ba yivetal €€’ anootacewg Lovo
0€ EKTAKTEG TIEPLUTTWOELC.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnplakr Eknaibevon, otnv Emikowvwvia
LUE TOUG QOLTNTEG

Yrootnptén g pabnolakng Stadlkaciag pEow TG
nAekTpovikng mMAatdpoppag eClass mou umootnpileL TNV
uTtooAn ekBECEWV Kal Epyacilwy Twv oLTnTwy, TNV
avaptnon dtaAéEewv kal pooBetou SLdakTikol UALKOU, TNV
QVAPTNGCN AVAKOLWWOEWVY Kol Babuoloylwy Le AUeon Kal
QUTOMATN EVAUEPWON TWV doLTNTWY PECW e-mail.

OPrANQZH AIAAZKAANIAZ

Meptypagovtat avaAutikd o0 TPOMOG  Kat
uédobol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaoctnpiakrn Aoknon,
Acknon [ebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povrtiatipto, Mpaktukn
(Tomo¥etnaon), KAwukry Acknon, KaAAtexviko
Epyaotiipto, Aabpaotikn Sdaokalia,
EKaLSeUTIKEG EMIOKEWELG, EKmOvnon UEAETNG
(project), Suyypan epyaciac / epyaoiwy,
KaAAwceyvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPeg UEAETNG TOU POoLTNTI) yLaL
kade padnotakn paotnplotnta kadweg Kat ot
WPEG Un KadoSnNYoUUEVNG UEAETNG TUUPWVA UE
TG apxEG Tou ECTS

. 0ptog Epyacia

Apaotnplotnta @dprog Py g
Eéaunvou

ALOAEEELC (18 mapoustdoets Twy 4 72

wpwv)

Epyaoieg (skmévnon 4 32

BBAloypadikwv epyactwv )

Mapouolaoelg doltnTwy 30

(xpdvog mpoetoaciag Kot

nopovacioong)

2 YPOTTEG €EETACELG (xpdvog 60

e&€taong Ko LEAETNG = 2 X WPEG)

Mn kaBodnyoupevn MeAétn 56

(ouvteleotng dpopToU: WPEG LEAETNG

/ wpa SLadéfewv x Wpeg SlaléEewv

ava Béopada = 1,00 x 4 = 4,00

B&ouadeg pehétng =14)

Juvolo Qpwv Mabruatog 250

Z0voAo ECTS (25 tpeg/ECTS) 10

AZIONOTHZIH ®OITHTQN
Meptypapn tne dtadikaociag aéloAoynang

Mwooa AéloAdynong, Médobot a&loAdynong,
ALQUOPQWTIKA 1 SUUTEPATUATLKY, Aokiuaoia
MoAAarmAni¢  Emtdoyri, Epwtrioelg Zuvtoung
Anavinong, Epwrtrioeic Avamrtuéng Aokuiiwy,
Entiduon  MpoBAnudatwv, [panty Epyaoia,
Exk¥eon / Avagopd, [pogopikn Eétaon,
Anuooia Mapouaoiaon, Epyactnpiakn Epyacia,
KAwvikry  E&€taon Aodevoug,  KaAAwtexvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoodLopLouEVa KPLTHPL
aéloAdynong kat eav kot mou eivat mpooBdaotua
Q7O TOUC (POLTNTEG.

Mwooa afloAoynong: EAAnvikn 1 AyyAtkn
Tpomol AfloAdynongBabuol ava Aflohdynon

Epyaocieg oto Imitt 4 gpyaoieg x 5 Babuol ava epyacia = 20

1 napouciaon x 30 BaBuol ava
napouociaon = 30

MapoucLAaoeLg

TeAwkn E¢€taon 50 BaBuot
JUvolo = 100 BaBuoi

YToug dpottntég Ba Sivovtal 0dnyieg TOCO yla T
BiBAloypadikr €peuva 60O Kal yLa TNV cUVTAEN EPYACLWV.
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Emiong Ba toug 500el alyoplBUOG yLa va KOATOVONGOoUV TV
KOTavVoUn Twv Babuwv Kal ta KpLTtipla pe ta omoia Ba
BaBuohoyouvtatl ot avadopEg TOuG.

H tehkn e€€taon Ba mepléXel epwTHpATa TOAATTAWY
EMAOYWV TIOU KAAUTITOUV TRV VAN Twv Bedtwy Twv
Slohé€swy, ala kat BEpata avamtuéng mou BonBolv tnv
0a€LOAOYNGCN TNC KATAVONONC TWV GoLTNTWV.

It TIC TAPOUGLATELG TOUG oL poltnTég Ba emAéyouy éva
B€u0 oXETIKO Pe TN BepaTiki Tou padruatog, ano
ETLOTNHOVIKO ApBpo mou Ba mpénel va £xel SNUOCLEVUTEL o€
ETILOTNHUOVLIKO TEPLOSIKO PETa oTa 5 TeAsuTala xpovia Katl
Ba to epmAoutifouv pe emumAgov BLBAoypadia.

Ol epyaoieg yla to ormitt Ba meplappdvouy thv eppabuvon
oe B€pata tng Aettoupyiag Tou YyALVoU CUCTHUOTOC HE
£udaaon otig XNULKEG Slepyacieg tou Ba culntouvtal
KQTOTILV OpLaSIKA

(5) ZYNIZTQMENH-BIBAIOTPADIA

1.
2.

o v A w

10.
11.
12.
13.
14.

15.
16.
17.

18.

19.
20.
21.
22.
23.
24,
25.

INUEWWOELG padrpatog Stabéoueg oto eclass
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EMII51 - XYTXPONEX MEOGOAOI XTHN INEPIBAAAONTIKH ANAAYTIKH XHMEIA KAI

BIOANAAYXH
(1) TENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMON
TMHMA | XHMEIAZ
EMINEAO ZNOYAQN | METANTYXIAKO
KQAIKOZ MAGHMATO: | EMN51 | EEAMHNO ZMOYAQN | xeIuepIvo

ZYIT'XPONEZ MEOOAOI ZTHN NMEPIBAAAONTIKH

ANAAYTIKH XHMEIA KAl BIOANAAYZH
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG ATTOVELOVTOL O SLOKPLTA UEPN

TITAOZ MAGHMATOZ

EBAOMAAIAIEZ

ToU padnuartog m.y. Atadé€els, Epyaotnplakéc Aokroels k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASOEC QTOVELOVTAL EVIALA YLA TO OUVOAO TOU UadNUATOG MONAAEZ
avaypate tic eBdouadiaiec wpeg StbaokaAiag ko To dUVoAo Twv AIAAZKANIAZ
TULOTWTIKWVY LOVAOwWV
AloAEeLg 4 10

MpocV€ate oelpéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SLOakTIkEG UEGOSOL TOU YPNOLUOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTIKA OTO

(6).

TYNOZ MAGHMATOZ

yevikoU unoBadpou,

et6kou urtoBadpou, elbikeuong,
YEVIKWVY YVWoewv, avantuéng deflotntwv

NPOANAITOYMENA MAOHMATA:

Eidikeuong

Opyavikr Xnueia, AvaAuTikr Xnueia, Puaikoxnueia,
MepiBaAhovTikn Xnueia

EAANvIKa kai av uttapxouv goitntég ERASMUS ota
AyyAika

NAI

FAQE3ZA AIAATKANIAS Kot
EZETAZEQN:

TO MAGHMA MPOIMEPETAI SE
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST106/

Ma6notakd AntoteAécpata
Meptypdapovral Ta padnolakd amoTEAETUAT TOU UATNUATOG OL CUYKEKPUUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArAou emuméSou mou Ya aTTOKTHOOUV OL (POLTNTESG UETH TNV ETLTUXN OAOKApwan Tou UadnuaTog.
JupuBouleuteite to Mapaptnua A
o [leptypacpn tou Emutédou twv Madnotakwv AroteAeaudtwy yLa kade éva kUkAo omoudwv ouppwva Ue to MAaioto
lMpoadvtwv Tou Eupwmaikou Xwpou Avwtatng Ekmaidevang
o [leptypacpikoi Agikteg Emunédwy 6, 7 & 8 tou EupwmaikoU MAataiou Mpoadviwv Awd Biou Madnong kat to Mapaptnua B
o [lepiAnmtikdg O8nyog ouyypaprc Madnaotakwv ArtoteAeoudtwyv

O1 o16x0I1 TOU PeTaTrTuxiakoU padruaTtog «ZYTXPONEZ MEOOAOI £THN
MEPIBAANONTIKH ANAAYTIKH XHMEIA KAI BIOANAAYZH (EMIT 51)»: MéBodol
daopartopeTpiag Malag & XpwpaTtoypagiag: Oswpia, EE0TTAICUOG Kal EQAPUOYEG OTN
MepiBaAlovTiki Xnuik AvdAuon & BioavdAuon, €ivai:
1) Na epmedwBouv ol Badikég apxEg Tng PacpatopeTpiag Macag (PM) kai Tng
Xpwpatoypagiag (X),
2) Na TTapouaiaoToUyv ol KUPIOTEPEG TEXVIKEG TG DM kai X,
3) Na e€oikelwBoUV 01 HETATTTUXIAKOI QPOITNTEG KAl QOITATPIEG PE TNV TOUTOTTOINGN
XNMIKWV OOPWV PE epyalcio Tnv OM,
4) Na di1dayTouv o1 diadIkaaieg TTOCOTIKOU TTPOGOIOPIGHOU O€ TTOAUTTAOKO
TEPIBAAAOVTIKG Kal BIOAOYIKA OeiypaTa HE CUVOUAOUEVES TEXVIKEG PM & X
5) Na e€aoknBouv o1 dI0aCTKOPEVOI OTIG EQAPUOYES TWV TEXVIKWY OM-X oTnv
MepiBalrovTik AvaAuon kai BioavaAuon, 6Twg n Aépia
Xpwuatoypagia/®acpatopetpia Malag (GC/MS), Yypr Xpwpuatoypagia/
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6)

®acpartoperpia Malag (LC/MS), ®acuaTOUETPIO OTOPIKWY PAlWV OE ETTAYWYIKA
ouleuyuévo TTAGopa (ICP/MS). H TeAeuTaia Texvikr Ba ouykpiBei ue TNV
QUTOMOTOTTOINUEVN AVAAUCT OTOIXEIOKAG OUCTAONG ME TNV QACHATOOKOTTIO
@BopIcPOoU akTivwy X, JE EUPaan oTa CWHATIOIa TG ATUOCEAIPAG.

O1 MeTatrTuxlakoi @oITnTéG Ba dIdaxToUV ONUAVTIKEG TEXVIKEG yIa TNV avaAucon
TTEPIBAAAOVTIKWV TTAPAPETPWY OTNV ATUOCPAIPA, OF TTPAYUATIKO XpOvo, OTTWG:
YwnAng avdAuong @acpuaTtoypagia palag yia TpoadIopioud TITNTIKWY OPYAVIKWV
evwoewv ( PTR-MS), ®acpuatopetpia Malag AepoAuparog ( AMS), kai
daopartopeTpia Magag XnuikouU loviopou (CIMS).

Fevikég Ikavotnteg
AauBavovtag urton TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OITWG QUTEG QVAypPA@POVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAdoUdwe) e mola / MOLEG ATO AUTEC ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaAuvaon kat ouvOeon Sebouévwy kat xebLaouog kat Staxeiptan Epywv

TIANPOPOPLWVY, UE TN XPHON KAL TWV amapaiTtnTwy 2eBaoudg otn SLaPOPETIKOTNTA KAt 0TNV MTOAUTTOALTIOULKOTNTAL
TeXVOAoyLWV 2eBaoudg oto puaolko meptBaAlov

lpocapuoyr o€ VEEG KATAOTHOELG Enibeién kolvwvikrg, emayyeAUatiknic kat nUikrn¢ umeuduvotntag
AnyYn anopaocewv kat evatodnoliog o Véuara uAou

Autoévoun epyaocia A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyaoia Mpoaywyn TG EAcUIEPNG, SNULOUPYIKNG KOl EMAYWYLKIG OKEYNG
Epyaocia oe biedvég meplBdAlov L.

Epyaoia o€ Stemotnuoviko neptBaAlov AMeg...

Mapdywyrn VEwV EpEUVNTIKWV LSEWV

v

AR NEN

Avalntnon, avadAuon Kal ouvBeon dedOUEVWV Kal TTANPOQOPIWY, UE TN XPAON Kal Twv
ATTAPAITNTWY TEXVOAOYIWV

Autévopun gpyaacia

Opadikn epyaaia

Epyacia o€ diemoTnuoviko TepIBadAlov

Mapdywyn vEwv epeUVNTIKWV 1I6£WV

(3) NEPIEXOMENO MAGHMATOZ

1 ®aocparopeTpia Madag

Eicaywyn otnv ®acuatopeTrpia Malacg

Baoikég e€ommAiopdg Twv olyxpovwy Texvikwv PacpartopeTpiag Madag:

20oTnua Kevou

Eicaywyn deiypdtwyv: A) Apeon sicaywyr. B) Eicaywyn delypdtwy péocw
OUVOUAOHUEVWY XPWUATOYPOPIKWY TEXVIKWVY YE @aoHaTOUETPIa padag (Aépia
Xpwuatoypagia-GC & Yypr Xpwuartoypagia-LC)

Mnyn loviopou kai TEXVIKEG 10vIopoU — Oswpia kal Asitoupyia: HAEKTPOVIKOG 10VIOUOG
(Electron Impact-El); Xnuikog lovioudg (Chemical lonization - Cl); HAekTpowekaouog
(Electrospray lonization - ESI); lovioudg Ekpdenong ue Aéiep YTroBonBouuevo armmd
™ MnTpa (Matrix Assisted Laser Desorption lonization -MALDI);

AVOAUTEG QopTIoPEVWY Padwy (M/z) — Oswpia Kai Asitoupyia: AITTAR eaTiaon
(Focusing (Sector) Analysis). TeTpatroAikoi avaAuTég pélag (Quadrupole Mass
Analyzer - full scan and selected ion monitoring). Aiduun @acuaTopeTpia pagag
(Tandem Mass Spectrometry). MNayida 16vtwv (lon Trap). Orbitrap. Xpdvou TrToewg
(Time-of-flight - TOF). Zuvduaopog avaAutwy (ESI-TOF; TOF-MALDI; Q-TOF).
daopartopeTpia palag emaywyikwg ouleuypévou TAdopatog (Inductively Coupled
Plasma Mass Spectrometry - ICP-MS). AvaAuTikA IKavoTnTa avaAuTtwy Palag
(Resolution of Mass Analyzers).

Avixveuon 16viwv

ddoua Mdlag:

Epunveia aopdrwv Malag — Ocwpia Kal eQapuoyEg
ddaopata pagag nAekTpovikoU loviopou (El mass spectra)
ddoparta pacag xnuikou loviguou (Cl mass spectra)
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ddaopara padag nAekTpoywekaopou (ESI mass spectra)

E101k& oguivdpia @acguaToueTpiag yalac:

AvaAuan opyavikwv evwoewy TTepIBarlovTikou evdiagépovTog (EI-MS; CI-MS; ESI-
MS)

AvaAuan Bioyopiwv (TrpwTeouikn) (ESI-tandem-MS)

ZToixelakr avaiuon (ICP-MS). Z1o aepivapio autd Ba TTapousIacTel TTPOG GUYKPION
N QUTOPGTOTTOINKEVN AVAAUCT QACHATOOKOTTIAS @BopiouoU akTivwy X (XRF) yia Tov
TTPOCBIOPICHO TNG OTOIXEIOKNG CUOTACNG, HME EUPAO OTA AlwWPOUNEVA CwUaTidIa.

E@apuovéc paguaTtoueTpiag ualac o€ guvouaoud UE XPWUATOYPAPIKEC TEXVIKEC
oTnV TTePIBAAAOVTIKA avaAuon:

AvaAuon pe GC-tandem-MS TTOAUKUKAIKWYV apwpaTIKWV udpoyovavBpdkwv (MAYG)
Kal EUOVWY OPYAVIKWY PUTTAVTWY O€ aTHOC@AIpIKA deiyuaTta

AvaAuon Twv TTaPATTPOIOVTWY aTToAUpavong TOoIJwY uddTwy pe GC-EI/CI-MS kai
LC-ESI-MS

MpoodIopIoHAS Kail SIaXwPITUOS EVOOKPIVIKWY dIATAPAKTWY, € BIOAOYIKA uypd Pe
LC-ESI-tandem-MS

AvdAAuon IxvooToIxeiwv o€ aiwpoupeva ocwaTidla TNG atpoo@aipas pe ICP-MS
BioavaAuon (peTaBoAopikég avaAUoElg).

E@apuoyég @aopaToueTpiag yalag o€ TTPayuaTikO XpOvo yid Tov TTPoadIopIouo
OUCIWV OTNV ATUOCPAIPA:

YwnAng AvaAuong ®acpartopetpia Madag (PTR-MS) yia Tpoadiopioud TITNTIKWY
OPYAVIKWV EVWOEWY OE TTPAYHATIKO XPOVO, UE apxr AsIToupyiag avTidpaong
peTa@opdag TTpwToviwy (PTR).

daoparoperpia Malag AepoAuuatog (AMS) yia Tov TTpoadIopIouO TNG XNUIKAG
oUoTaoNG AEPOAUNATWY Kal €1I0IKOTEPA YIA TA AKaa (N TTUpipaxa) CUCTATIKA OTA
UTTEPAETTTA CWHATIOIA.

®acpartopetpia Mafag Xnuikou loviopou (CIMS), yia TTpocdIopIoud EVWOEWV
ATHOO@AIPIKOU EVOIAPEPOVTOG.

2 Xpwuatoypagia

Baoikég apxég, Bewpia Kal TUTTOI SIAXWPICUWV.
Baoikég apyég, Bewpia kal TUTTOI XpwHATOYPAPiag
Aépia xpwuartoypagia

Yypn XxpwuaTtoypagia

Xpwpatoypagia avtioTpopng @aong
XpwpaToypagia Kavovikhg eaong

TUTt01 dlaxWpPICPWY oTNV lovikr XpwpaToypagia (IX)
MoloTIKN Kal TTOo0TIK avédAuon oTnv XpwuoToypagia

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - ASIOANOTHEH

TPOMNOZ NAPAAOZHZ: | Ala {wong Kal €€ attooTdoewg (ZOOM) o¢ €181Kég
lMpdowro pe mpoowrno, E§ amootaoewg 1T£pI1TTO'JO£I C
ekmaidevan KA.

XPHzZH TEXNOAOTFIQN | MNapaddoeig ye power point.

MNAHPO®OPIAZ KAI ENIKOINQNIQN | ETikoivwvia goitntwy ue diddokovTta péow SKYPE,

Epyaotnpiakn Eknaibeuon, atnv Emtikowwvia

Xprion T.M.E. otn Asaokadia, otnv | ZOOM & Email

LLE TOUG (POLTNTEG

lepypagovtalr  avaAutikda o0 TPOmMoG Kal
ueédodbol Stbaokaliag.

OPTANQZH AIAAZKANIAZ P ®épro¢ Epyacioc
paagtnptot Eéaunvou




AaAééelg, Sepwvapla, Epyaotnplakry Aoknan,
Aoknon  [ebiou, MeAétn &  avdiuon
BiBAwoypacpiag, @povriatrplo, Mpaktikn
(Toro¥€tnon), KAwiwkn Aoknon, KoaAAirexviko
Epyaotrplo, Awabpaaotikn Sibaokalia,
EKatSeUTIKEG ETLOKEWELG, EKmOvnon UEAETNG
(project), Suyypan epyacias / epyaoiwy,
KaAAwreyvikn énutoupyia, K.AT.

Avaypdpovtal oL WPeG UEAETNG TOU PoLTNTI) Yot
kade padnaiakn Spaotnplotnta kadwg kat ot
WPEG Un KadoSNYoUUEVNG UEAETNG TUUPWVA UE
TLG ApXEG Tou ECTS

AloAéEeig & aoknoelg (24
TTAPOUCIACEIS TWV 4 WPWV)

96

BiAloypa@ikr) épguva

30

EpeuvnTikd oepivépio atréd
QoITNTEG (TTPOTTAPACKEUN Kal
TTapouaiaon)

24

[patrTég e€eTdoeig (Xpdvog
MEAETNG Kal e€éTaong)

44

Mn kaBodnyouuevn MeAETn
(ouvTeEAEOTNG POPTOU: WPES
MEAETNG / wpa DIAAEEEWY X
WpPEeS OIaAéEEwy avd
gBodopdada = 1,00 x 4 = 4,00¢
Booudadeg peAéTNg = 14)

56

ZYNOAO QPQON

250

ECTS (25 hrs/ECTS)
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AZIONOTHZH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AfloAdynong, MéSobdor atoAdynong,
AlpopQwTLKY) 1 SUUTEPAOUATIKY, AoKiuaoia
MoAAamAri¢  Emtdoyrig, Epwtrioslg Zuvroung
Anavtnong, Epwtrioelg Avamtuéng Aokiiwv,
Enmtiduon lMpoBAnudtwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuéoia Mapouciaan, Epyactnpiakn Epyacia,
KAwvikry  Eé€taon Aodevolg,  KoAAteyvikn
Epunveia, AAAn / AAeg

Avagépovtal pnta mpoobloplouéva KpLTipla
aéloAdynong kat eav kat mou eivat mpooBaaotua
Q70 TOUG (POLTNTES.

1) Méow ypamtwyv ggetaoewy (70% Babuou)

2) EpeuvnTikd ogpivapio (30%)

Mapadoon AUoEwV TWV AOKNCEWV PETA TNV

oAoKAApwaOnN TNG UANG (xwpig Babuo).

(5) ZYNIZTQMENH-BIBAIOTPADIA

Extog amd Tig ONUELOOELS KO TIS AvVOQOPES TOV divovTal KOTA TV THPOoLGIiosT) TV
pafnudTov, ot ottnTég Umopovv vo Bpouvv eEgdikevpéva yyxelpiota otn PiAtodnkm tov

[Mavemompiov Kprtng aAAd kot 6to o100iKTVO.

ITpotewoueva BifAio:

1) J. Throck Watson, O. David Sparkman, “Introduction to Mass Spectrometry:
Instrumentation, Applications and Strategies for Data Interpretation”, ISBN:9780470516348

|Online ISBN:9780470516898 |DOI:10.1002/9780470516898
2) R. Ekman, et al. “Mass Spectrometry: Instrumentation, Interpretation, and
Applications”, Wiley, ISBN: 978-0-471-71395-1

3) Handbook of Advanced Chromatography/Mass Spectrometry Techniques, Edited by:

M. Hol¢apek and W. C. Byrdwell, Academic Press, ISBN: 978-0-12-811732-3

IIpotewvodueveg Iotocehidec:

https://masspec.scripps.edu/learn/ms/

https://chem.libretexts.org/Courses/Purdue/Purdue%3A Chem 26200%3A Organic Chemi

stry 1l (Wenthold)/Chapter 11%3A

IR and Mass Spectrometry/11.06%3A Introduction

to Mass Spectrometry
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https://masspec.scripps.edu/learn/ms/
https://chem.libretexts.org/Courses/Purdue/Purdue%3A_Chem_26200%3A_Organic_Chemistry_II_(Wenthold)/Chapter_11%3A__IR_and_Mass_Spectrometry/11.06%3A_Introduction_to_Mass_Spectrometry
https://chem.libretexts.org/Courses/Purdue/Purdue%3A_Chem_26200%3A_Organic_Chemistry_II_(Wenthold)/Chapter_11%3A__IR_and_Mass_Spectrometry/11.06%3A_Introduction_to_Mass_Spectrometry
https://chem.libretexts.org/Courses/Purdue/Purdue%3A_Chem_26200%3A_Organic_Chemistry_II_(Wenthold)/Chapter_11%3A__IR_and_Mass_Spectrometry/11.06%3A_Introduction_to_Mass_Spectrometry

EMII54 - XTATIETIKA EPTAAEIA T'IA THN ANAAYXH AEAOMENQN

(1) FENIKA

ZXONH

2XOAH OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA

XHMEIAZ

EMNINEAO ZMOYAQN

METAMNTYXIAKO

KQAIKOZ MAOHMATOZ | EMIN54 EEAMHNO 2MOYAQN | XEIMEPINO

TITAOZ MAOGHMATOZ | 2TATIZTIKA EPTAAEIA A THN ANAAYZH AEAOMENQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QTTOVELOVTOL OE OLOKPLTA UEPN

EBAOMAAIAIEZ
ToU padnuarog m.y. Atadé€els, Epyaotnplakéc Aokroels k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QTTOVELOVTAL EVIXLX YLa TO CUVOAO TOU UaSHUaTOG MONAAEZ
, ,, . ; AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaie¢ wpeg Stdaokadiag kat To cuVoAo Twv
TULOTWTIKWVY LOVAS WV
Alalé€eig kal Epyaotnplakéc AGKAOELG 4 10

MpocV€ate oepéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG HEYOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA OTO

(6).

TYNOZ MAGHMATOZ

YevikoU urtoBadpou,

e1ékou urtoBadpou, Ldikeuons

VEVIKWVY YVWOEWV, avantuéng Seélotritwv

£161koL uTtoPBAaBpou, ELBIKEVONG YEVIKWY YVWOEWV,
avantuéng deflotntwy

MNPOAMNAITOYMENA MAGHMATA: | AvaAutikn Xnueia

FNQ23A AIAAZKAANIAZ ko
ESETAZEQN:

EAAHNIKH kot ATTAIKH avaAoya e Toug eKTadeuOUEVOUG

TO MAGHMA MPOz®EPETAI ZE
OOITHTEZ ERASMUS

NAI otnv AyyAkn

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécparta
Meptypagovral Ta LodNOoLaKd ATOTEAECUATA TOU AT UATOG OL CUYKEKPIUEVES YVWOELS, SEEIOTNTEG KAL LKAVOTNTEG
kataAAAou emutéSou mou Ya ATTOKTHOOUV OL (POLTNTEG UETA TNV ETLTUXH OAOKApwOn Tou UadiUaTOG.
SupBouleurteite to Mapaptnua A
® [lepypaepr tou Emunédou twv Madnaotakwy ArtoteAeopudtwy yla kade éva kKUkAo omtoudwv aUupwve e to MAaioto
Mpoaovtwy tou Eupwnaikou Xwpou Avwtatng Ekmaidevong
o [lepypacikoi Asikteg Emunédwy 6, 7 & 8 tou EupwraikoU MAataiou lMpoodviwy Awa Biou Madnang kat to lMapaptnua B
o [lepiAnmtikog O8nyog ouyypaprc Madnaotakwv ArtoteAeoudtwyv

e  JKOTOCTOU pabnuartog eival n ponor) tou doltntr) otnv availuon SeSoUEVwV Ao TELPA AT
OTO EPYQAOTNPLO, HETPNOELS 0 Baldpoug mpocopoiwong, oto Tedio kal amd aplOpUnTIKESG
TIPOCOUOLWOELS, OVAAUCN TOAAQMAWY TAPAYOVIWY, TPOCOLOPLOMOC TACEWY KOl TINYWV
pumavong.

e Eoaywyn O€ OTATLOTIKA

gepyalelo yla TOV TPOOSLOPLOMO OCUOCXETIOEWV

TEPLBOANOVTIKWY LETABANTWV KAl TOV UTIOAOYLOUO QVAAUGNG KOTAUEPLOMOU TINYWV.

pETaL

Fevikég Ikavotnteg

AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTWG QUTEG QVAyPA@POVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAdoUdwe) ae mola / MOLEG Ao AUTEG ATTOOKOTEL TO Uadnua;.

Avairitnon, avaAvon kot aOvdeon Sedouévwy Kot
TIANPOWOPLWY, UE TN XPION KOl TWV QapaitnTwy
TEYVOAOYLWV

lMpooapuoyn o€ VEEG KATAOTHOELG

AfYn anopdoewv

Sxeblaouos kot Staxeiplan Epywv

28006 0TN SLOPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOUIKOTNTA
2eBaouog ato pualko neptBailov

Emibeién kolvwvikrg, emayyeAUatikic kat ndikng umeuduvotntag
Kot evalodnaiag o Yéuata pUuAou

Autovoun epyaoia A0KNON KPLTLKIG KoL AUTOKPLTLKIG

Ouadikr epyaoia Mpoaywyn tnG EAeUIEPNGS, SNULOUPYIKAG KAl ETAYWYLKIG OKEYNG
Epyaoia oe bievég meplBtAlov L.
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Epyaoia oe Stemiotnuoviko meptBaAlov AMeg...
Mapaywyn VEwV EPEUVNTIKWV LOEWY s

e Avalitnon, avdluon kot cUvBeon Sedouévwy kal TAnpodoplwy, KE TN XPHon Kol Twv
AMaPALTNTWY TEXVOAOYLWV

e  Autovoun Epyaoia

e  Opadikn Epyacia

e ARYn anoddoswv

e [poaywyn tng eAeUBOepNG, SNULOUPYLKAG KaL ETAYWYLIKAG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ

EIZATQIMH 2TH ZTATIZTIKH ANAAYZH
AvaAuTIKG TtpoBARpaTa
IdAApata oTn MOCOoTIKA avalucn
Tumot opaipdatwy
Awddoon opoApdTwy
Inuavtika Ynoia
OL UTTOAOYLOTEG OTOUC OTATLOTIKOUC UTTOAOYLOOUC
EDAPMOTEZ ZTATIZTIKHZ ZE ENANAAAMBANOMENEZ METPHZEIZ
ME£on TUUR KoL TUTTLKE atOKALoN
H katavour emavalopuBavouevwy LETPHOEWV
Kavovikn kot AoyaplOuntikr Katovoun
ALQOTALOTA EUILOTOCUVNG
AOKIMAZIEZ AZIONIZTIAZ (a)
JUYKPLOT QTMOTEAECUATWY LE BDEWPNTIKEG TULEG
JUyKPLON QMOTEAEOUATWY e AANO artoTeAéopaTa
t-test
F-test
AOKIMAZIEZ AZIONIZTIAZ (B)
‘Yromtn akpaia T (outlier) Kot pun amodexTr TN
AvaAuon SlakUpaveong TLwv
YrnioAoyiopot ANOVA
To oTaTLOTIKO KpLTrpLo X2 (X-TeTpdywvo — chi-square)
MOIOTIKOZ EAEMXOZ ANAAYTIKQN METPHZEQN
AetypatoAnia kat emibpacn oTnV MOLOTNTA TWV ATOTEAECUATWY
AloxwpLopog Sltakupavoewy pe xprion ANOVA
IXESLOOUOG OTPATNYIKAG SElyaTOAN P LWV
Elcaywyr| otig pebodoug moloTikol eAEyxou
Awaypappata Shewahart
STATIZTIKOI MEOOAOI BAOMONOMH2ZHZ 2THN ENOPTANH ANAAYZH
KaumuAeg Babuovopnong otnv evopyavn availuon
Avahuon maAvdpounong, YPOULLK CUCXETION Kal HEB0SOG EAAXLOTWY TETPAYWVWV
Ipalpata otnv avaAucn MoAWVSPOUNGCNG KAl LN ArOSEKTEC TLUEG
OpLa avixveuong
MpooBnkn mpotuTou delypatog
JUYKPLON aVAAUTIKWY TEXVIKWV UE Xprion maAvépopunong
Mn YpOUULKA TIaALvEpounon
MH NAPAMETPIKH ZTATIZTIKH
EdapuoyEC OTATIOTIKAG O HLKPO aplBuo dedopévwy
H S1apecog T KoL Ta TETaptnuopLa
Awdypappa box-and-whisker
Mn mapapeTpiLkn maAvépduncn
U-test
MéEBobdog Kolmogorov-Smirnov
MOAYMNAPATONTIKH ANAAY2ZH
AvaAuon Katd cuoTtadeg
MoAAamAr moAwvdpounon
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BeAtiotomoinon melpduatog
EMINAEON EQAPMOTEZ EMMNEAQZHZ

MoAupeTABANT) OTOTIOTIKY avAAuoN

Avahuon Kupiwv Zuvictwowv, Principal Component Analysis, PCA
2XEAIAZH KAI BEATIZTOMNOIHZH NEIPAMATOZ

TuxaldtTnNTa Kal IPoyvwon opoApATwY

ANOVA avdaluon dlacmopdg §Uo Spopuwv

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoéowro e mpoowrno, EE amootacews
ekmaidevan K.Am.

O tpomnoc napadoong neplhappavel Stadé€elg otnv aibovoa

Si6aokaliag Kol EpyacTnpLOKEG AOKNOELG e xprion HY.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Atbaokalia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
E TOUG (OLTNTEG

YrniootrpLén tng padnaotakng dtadikaoiog péow tng
NAEKTPOVIKNG TAaTPOpuac MS TEAMS mou unootnpilel tnv
UTIOBOAN EPYOOTNPLOKWY EKDECEWV KaL EPYACLWYV TWV
doltnTwy, TNV avaptnon StaAéEswy Kot pocBeTou
SL8AKTIKOU UALKOU, TNV avVAPTNGN AVOKOWWOEWVY KOl

BaBuoioyLwv.
OPFANQZH AIAAZKANIAL X Moprog Epyaciag
e, , A ] - Apaotnplotnta 2
plypd@ovtal auaAuTikd o0 TPOmog Kol Efaurvou
uédobot Stbaokaliag. Maréew (14 . 56
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon, LAAESELG , TIAPOUGLAGELS
Aoknon [lediou, MeAétn &  avdAuon Twv 4 wpwv)
BiBAoypaiog,  @povtiotiplo,  [MPaKTIKN Epyaotnplakég 0oKNoELG 42
(Tortoz?éyrnar]), KAwikn 'AaKr)ycm, KaMtTE){VL{(O’ (epyaotnplakdc xpovoc yia 14
Epyaotiipto, Aabpactikn Sbaokalia, ,
ExmaubeuTikéG emIOKEYELS, Ekmovnon UEAETNG OLGKr]GELq’) -
(project), Suyypan epyacias / epyaciwy, MapouctdoeLlg poLtnTwy 36
KaAAuzeyvikri Snuioupyia, KA. (xpovog npoetoluaciog kat
. . , , napouvcioong)
Avaypd@ovtat oL WpeG UEAETNG TOU QoLTNTH YLat - - -
kave padnoiakn Spactnplotnta kadws kat ot 2 X Tpamteg e€eTaoeLs (xpovog 60
WpEC un kadobnyoluevnc pEAETNE oUupwva ue | | €EETOLONG KL LEAETNG)
T apxé Tou ECTS Mn kaBodnyolpevn Mehétn 56
(ouvteheotng doOpTOU: WPEG
MEAETNG / wpa SLaAEEewy X
wpeg SlaAéEewv ava Bdopada
=1,00x4=4,00
Bdouadeg perétng =14 )
JUvoho Qpwv Mabnuatog 250
2Uvolo ECTS (25 wpeg/ECTS) 10
YUvoho Mabnuatog 10

AZIOAOTHZH ®OITHTQN
Nepypaepn e dtadikaoiac aéloAdynong

Mwooa AéoAoynang, MéBobdol aloAdynaong,
ALQUOPQWTIKA 1 SUUTEPATUATLKY, AoKiuaoia
MoAdamAni¢  Emtdoyrig, Epwtrioelg Zuvtoung
Anavtnong, Epwrtrioels Avamrtuéng Aokuiwy,
Emtiduon  lpoBAnudtwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnplakr Epyaocia,
KAwvikry  E&€taon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avapépovtal pntd mPoodLopLopEVa KPLTHPL
aéloAdynaong kat eav kat mou eivat mpooBaotua
QIO TOUG (POLTNTEG.

Mwooa aflohoynong: EAAnvikn i AyyAkn

Tpomnot A§loAoynong BaBpoi ava A§loAdynon
EpyaotnpLaKEG 14 gpyaoieg x 2 Babuol ava epyacia
O.OKNOELG =28

Mapouoldoelg 1 mapouciacn x 22 Babuot ava

napouciaon =22

EvSlapeon E€€taon 25 BaBuot
Mpoodou
TeAwkn E&€taon 25 BaBuot

YUvolo = 100 BaBuot
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Jtoug dpottnTég Ba Sivetal UTIOSELY O EPYAOTNPLAKNAC
aoknong, mou Ba urmopouv va akoAouBroouv yLa TG SIKEC
TOUG EPYQOTNPLOKEG OLOKIOELC.

H evélapeon kat n telikn e€€toon Ba mepLEXOUV EpWTALATA
TIOAAQTMAWV €TUAOYWV TTIOAAQTTAWY ETUAOYWV TTOU KAAUTITOUV
™V UAN Twv Bepdtwy twv Slalé€ewv. Xta BEpata mou
amattouv umtoAoyLopoUg Ba Sivovtal oL OXETIKEG ELOWOELC.

I TIC TAPOUGCLACELG TOUG, Ba mapéXeTal EVOELKTIKN
BBAloypadio amod Stebvr mePLOSIKA UE KPLTEC KA OL
dottnTtég Ba emAéyouv Eva ApOpo OXETIKO UE QAVAAUTIKN
XNUEL .

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewduevn BiBAoypapia:

e Miller J.N. and Miller J.C., Statistics and Chemometrics for Analytical Chemistry, Pearson
Education Limited, 2000.

e N. Xavwwtdkng, M. ®ouokdkn, K. MNepdikdkn, B. BauBakdkn, M. Xatlnpopwvakn (2009).
Moootik Xnuiky Avaluon (Metadpaon D. C. Harris). Quantitative Chemical Analysis.
Mavemotnuiakeg Ekdooelg Kprtng, HpdkAeLo.

e T.P. Hadjiioannou, G.D. Christian, M.A. Koupparis, P.E. Macheras (1993). Quantitative

Calculations in Pharmaceutical Practice and Research. VCH, New York.
G. D. Christian (1994). Analytical Chemistry. J. Wiley and Sons, New York.
D. C. Harris (2007). Quantitative Chemical Analysis. W. H. Freeman, New York.

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

. Analytical Chemistry (ACS)
o Journal of Chromatography B
o Science of the Total Environment

EMII56- ENZYMIKH KAI MIKPOBIAKH TEXNOAOT'IA XE IIEPIBAAAONTIKEX
E®PAPMOT'EX

(1) TENIKA

IXOAH | Oetikwv Kat TexvoAoylkwv Emotnuwy

TMHMA | Xnueiag

EMINEAO ZMNOYAQN | MeTamtuxLako

KQAIKOZ MAOHMATOzZ | EMIN56 | ESAMHNO ZMNOYAQN | Xewpepwo (A’)

ENZYMIKH KAl MIKPOBIAKH TEXNOAOTIA ZE

TITAOZ MAGHMATOZ MEPIBAAAONTIKEX EQAPMOTEX

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVASEC ATTOVELOVTAL O
s ; A , EBAOMAAIAIEZ
Slakplre uEpn Tou padnuatog m.x. AlaAééelg, Epyaotnplokeg OQPEZ NIZTQTIKEZ
AOKINOELG K.ATT. AV OL TTILOTWTIKEG UOVASEG ATTOVEUOVTAL EVIALX YL MONAAEZ
2 ] f , . AIAAZKANIAZ
T0 oUVOAO ToU padnuatoc avaypate tic eBdouadiaiec wpeg

Stdaokaliac kal To GUVOAO TWV MIOTWTIKWV UOVASWV

ALoAEEELG KO ACKNOELG 4 10

MpooY<ate gelpeg av xpelaotei. H opyavwan dtbaockaliog kat ot
SLéakTikEG uEJobdol ToU XPNOLULOTTOLOUVTOL TTEPLYPAPOVTOL
avaAuTika oto (6).
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TYNOX MAGHMATOZ

YeVikou untoBadpou,

eL8tkoU urmtoBadpou, eldikevang,
VEVIKWV YVWOEWV, QAVATTTUENG
oelotnTwv

Eld1koV urtofabpou

MNPOAMNAITOYMENA MAOHMATA:

Agv amattolvtal mpoamattoUueva padnuota.

Baowkr yvwon Bloxnueiag kat Opyaviknig Xnueiag sivat
embupnTA.

Ot dpottnTég Ba MpETEL va unv €xouv tapakoAouBbnoesL To
T(POTITUXLOKO padnua «XHM-060 Eviuuikn Blotexvoloyio»
Tou TpRuatog Xnuetag, Aoyw pePKNg aAAnAemikaAuPng
UANG.

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAnvIKA /Kot AyyAkn

TO MAGHMA MPOzZ®MEPETAI ZE
QOITHTEZ ERASMUS

Nat

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST112/

(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovtal Ta UadnoLaKd ATOTEAECUATA TOU UABUATOC Ol CUYKEKPLUEVEC YVWOELG, SEELOTNTEG
Kall LKavoTNTeC KataAAnAou emumédou mou Ja AmoKTHOOUV OL POLTNTEG UETA TNV EMLTUXN O0AOKANpwaon
ToU uadnuarog.
JuuBouleurteite to Mapaptnua A
o [leplypapn Tou EmuméSou twv Madnolakwv ATToTEAECUATWY yLa KATE éva KUKAO omoudwv
ouuewva e to MAaioto Mpooovtwyv tou Eupwnaikou Xwpou Avwtatnc Eknaibeuong
o [lepypapikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwraikou MAataiou Mpoodviwv Aid Biou
Madnaong kat to MNMapaptnua B
o [lepAnmtikdg O6nyog auyypaprc Madnaolakwy AmOTEAEOUATWY

H EvQupikn Texvoloyla gival €€ oplopol éva Slemiotnpoviko edio mou cuvdualel tnv Opyavikn
Xnuela, tn Bloxnueta, t MikpoBLoloyia, tn Mevetikn, tTn Moplakr Bloloyia, Tn Xnukn Mnxavikn, tm
BlomAnpodopikn, Th Quotkn Kot AANEG ETULOTALLEG.

O KUpLOG OKOTIOC TOU paBdnpatog eival va ekmatdevoel Toug poltnTéG otnv eviupoAoyia Kal ot
peBodoloyia tng Tpéxouoag Blotexvoloyiag, wote va eival oe B€on va avramokplBouv oe Kaipla
{nTApaTa, OTWG N TPOOTACLA TOU TEPLBAAAOVTOG KaL N AVATTTUEN VEWVY BLOUNXAVLKWY
(BLo)blepyaciwyv, cuudwva e TIG apXEG TN TPACIVNG XNUElag.

Ta avopevopeva LaBnolakd AmoTeEAECUATA KAL OL LKAVOTNTEG TTou Ba avamntufouy ol GpoLtnTEG eivat
Ta akoAouba:

- EuBaBuvon tng Bloxnuikng, LikpoBLoAoyLKNG KAl YEVETIKN G BepeAlwSoug KaTavonong Twv
Blotexvoloylkwv epopUoywV.

- Baowkn katavonon tng LETABOALKNG UNXAVLKI G KL TWV NXOVIKWY SlEpyacLwv

- Eloaywyn Baowkwv Blotexvoloykwv LeBodwv

- Katavdénaon tou eUpoug Twv onUEPVWVY BLOTEXVOAOYIKWY LEBOSWV

- Autévoun MposToLacio LLoG avaokomnong yLa éva Bgua.

- Kpttikr) ok€Pn OXeTIKA [e TnV avantuén npooeyyioewv Blosfuyiavong.

Fevikég IkavotnTeg

AauBavovrac urtoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTTEL O TITUXLOUXOG (OMTWG QUTEG
avaypdpovtatl ato lapaptnua AmAwWUAToC kot mapatidevtal akodoUBwe) o mola / MOLEG Ao AUTEG
QITOOKOTEL TO Uadnua;.

Avalntnon, avaAuon kat ouvieon Sebouevwy  IxebLaouog kot Slayeiplon Epywv

KoL TANPOPOPLWY, UE TN XPron KoL TwV 2eBa00G 0Tn SLAPOPETIKOTNTA KAL OTNV
amapaitnTwy teEYVoAoylwv ToAumoALtLouLkoTnT

lpooapuoyr o€ VEEC KATAOTATELG JeBaaog oto puaotko neptBaiiov

Anyn amopaoswv Emtibelén kolvwVvIKnG, emayyeAUTIKAG KAt NOLKNG
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Autovoun epyaoia unmeuduvoTNTAC KAl evatodnoiag o Beéuata @uiou

Ouadikn epyaoia A0KNGN KPLTLKIG KOIL LUTOKPLTLKIG
Epyaoia og Stedvég meptBaiiov Mpoaywyn the EAeUBEPNG, SNULOUPYLKNG Kail
Epyacia os dieniotnuoviko reptBailov EMAYWYLKNG OKEYNC

Mapdaywyn VEwv epeuvnTIKWY LOEWYV ...

MéEow TwV OEULVAPLWY, OL TITUXLOUXOL AVAMITUGGOUV YEVLKEG LKOWVOTNTEG TToU Oa Toug pavouv
XPNOLLEG OE EPEUVNTIKA KOl ETTAYYEALLATIKA TEPLBAAAOVTA, WOTE VA LIMOPECOUV VA AvVTamokpLlOouv
OTLG OUYXPOVEG TIPOKANOELG TOU TOMEQ. ZUYKEKPLUEVQ, OPLOUEVEG YEVIKEG LKAVOTNTEG TTOU
KaAAlepyoUvTal oTa MALCLA TOU GUYKEKPLUEVOU paBruatoc eival ol €n¢:

. Avaintnon, avadAuon kot cUvBeon Sedouévwy Kat TAnpodopLwy, e T XPHoN KoL TV
amapaitNTWVY TEXVOAOYLWV

. Mpooappoyn o VEEG KATAOTACELG

o Mapdywyn VEWV EPEUVNTIKWV LEEWV

. Opadikn epyaoia

o AoKNON KPLTLKNAG KoL QUTOKPLTLKAG

. Mpoaywyr Tng eAeVBepPNC, SNULOUPYLKAG KOL EMOYWYLKNAG OKEPYNG

(3) NEPIEXOMENO MAGHMATOZ

AlahegeLc:
e Eloaywyn otnv eviupoloyia
e Eloaywyn otn pikpoBloloyia
e EVIUMIKA KWVNTIKA
e  KataAutikoi pnyaviouotl
e PUBuLon ev{UULKAC EVEPYOTNTAG
e  Akwntomoinon BlokataAutwv
e Tumol Bloavtibpactripwy Kat Blodlepyaciwy
e  BlokatdAuon o€ pun cupPATIKG cuoTAuOTA
e Katlovoo eneepyacia
e BLOKOTAAUTIKEG OTPATNYLKEG — AAANAoU)ieg avTdpaoewv
e BLOKOTOAUTIKEG EPAPUOYEG
e NeptBarlovtikn Blotexvoloyia
e [paocivn Blotexvoloyia
e AvaAutikn Blotexvohoyia

Zeuwapla:
e Eloaywyn otig pebodoug poplakrg Brohoyiag kat Bloxnueiag
o  MéBobol kKAwvormoinong
e Mé£BoboL YeVETIKNG TpOTOTOLNONG
e Juotnuata ékbpacng
e MéBoboLAUong KUTTAPWV KAl OMOCTEIPWONG
e MéBobol kabBapLopou Katl Katlouoag enetepyaoiag
e AvoAutikég péBodol yla avixveuon evlUULKNG SpOOTLKOTNTOG
e MéBobolL mpocdloplopol SoUNG

E€aunviaia epyaoia:
e Avamtuén kal umootnpLén piag dtepyaciag Bloamokataotaong

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIOAOTMHzH

TPOMOZ MNAPAAOZHZ | Mpocowro e mpoowmo. Mnopei va 6§00l kat wg €€

lpoowro pe nmpoowrno, E§ | anootdoswg (cUyxpovo)
QITOOTUOEWG EKTIAIOEUTN K.ATL.

XPHZH TEXNOAOFIQN | Ta oguvapLa 0pyovwvovToL WG ouU{NTHOELS OTPOYYUANG
MNAHPO®OPIAZ KAI ENIKOINQNIQN | tpanelag, omou ot $poltntég epyalovral o opddeg Twv SUo
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Xpnon T.M.E. otn Atbaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv
Emikowvwvio UE TOUG QOLTNTES

OTOUWV, Kal oL CUINTNOELG LETA TLG TIAPOUCLAOELG
TiepAaUPAVOUV OAEC TIC OUABEC, WOTE va TPOoSLOPLOTEL N
BéAtiotn AUon ota poPAnpata mou 5§66nkav. Ot poltnTég
ekmaLbevovTal EMiong otn xpnon epyoieiwv entkowvwviag,
OTWG AOYLOUIKA Ttapouaiacng, LEow TNG UTTOOTAPLENG TWV
£pyacLwyV Touc. Atddopa epyaleia BlomAnpodopikrg
avaAuong oulntidvtal ot SLaAEEELS, Kal XpnotpomnolouvTal
OTO OEULVAPLA.

OPrANQzH AIAAZKAAIAZ

Meptypagovtat avaAutikd o0 TPOMOG  Kat
uédobol Stbaokaliag.
AwaAéelg, Zeutvapla, Epyaotnpiakrn Acknon,
Aogknon  [ebiou, MeAétn & avdAuon
BiBAwoypagpiag, @povriotipto, Mpaktikn
(Toro¥€tnon), KAwiwkn Aoknon, KoaAAirexviko
Epyaotripto, Awadpaotikn SLbaokalia,
EKatSeUTIKEG ETLOKEWELG, EKmovnon UEAETNG
(project), Suyypapn epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPeg UEAETNG TOU POLTNTI) yLat
kade padnotakn paotnplotnta kadweg Kat ot
WPEG Un KadoSnNYoUUEVNG UEAETNG TUUPWVA UE
TG apxEG Tou ECTS

. ®doprog Epyaciog

Apaotnplotnta v
AloAEeLg 39
MapoucLACELS CEULVAPLWY 26
E€aunviaia epyacia 85
MeA€tn kot avaiuon 85
BBAloypadioag
Mapouciaon e€apnviaiag 15
gpyaociog
JUvoAo Mabnpatog 250

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aéloAdynong

Mwooa AéloAdynong, MéSobor atoAdynong,
AlpopQwTLkn) 1 SUUTEPAOUATIKY, AoKiuaoia
MoAdamAric  Emtdoyrig, Epwrtrioelg Suvroung
Anavtnong, Epwtrioelg Avamtuéng Aokiiwv,
Enmtiduon lpoBAnudtwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuéoia Mapouciaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon Ao¥evoug,  KaAAwtexvikn
Epunveia, AAAn / AAeg

Avagépovtal pnta mpoobloplouéva KpLTipla
aéloAdynong kat eav kat mou eivat mpooBaaotua
QIO TOUG (POLTNTEG,.

Mwooa afloAdynong: EAANVIKa 1 AyyAkd

Mé£Bo6o¢ agLoAdynong:

50 % ypamntn e¢€taon (moANAMARG EMAOYAG, GUVIOMUNG
QVATTUENG K.A.) OTLG SLOAEEELG TOU pLaBraTOC

30 % afloAdynon MAPOUCLACEWV CEULVOPLWV aTd TOUG
ouvadéldouc (peer-review)

20 % a€loAdynaon TG YPAmTAC epyaaciag Kal mapouaiacng
Tou e€apnviaiov Bpartog mou avatédnke otnv opdda.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAloypapia:

4020-8360-0

ISBN: 978-3-527-32989-2

6

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

Microbiology and biotechnology

e  “Enzyme Biocatalysis: Principles and applications” A. Illanés. 2008, Springer Science. ISBN: 978-1-
e  “Biocatalysts & Enzyme Technology” K. Buchholz / V. Kasche / U.T. Bornscheuer. 2012, Wiley-VCH.
e  “Biotechnology for Beginners” —R. Renneberg, 2016 (2"¢ edition), Elsevier. ISBN:978-0-12-801224-

o AloAEEeLC paBnpaTog Kot GAAO NAEKTPOVIKO UALKO TTou Ba SLopolpactel oTig SLOAELELG.

ChemBioChem, ChemCatChem, Enzyme And Microbial Biotechnology, Process Biochemistry, Applied
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EMII58- KAIMATIKH AAAATH, METPIAMOZX, ITIPOXAPMOTI'H KAI XTOXOI BIQXIMHX
ANAIITYZHX

(1) TENIKA

2XOAH | >XOAH OETIKQN KAI TEXNOAOTTKQN EMIZTHMQN
TMHMA | XHMEIAZ
EMINEAO ZMOYAQN | METAMTYXIAKO
KQAIKOZ MAOGHMATOzZ | EMI158 EEAMHNO 2MNOYAQN | XEIMEPINO
KAIMATIKH AAAATH, METPIAMOZ, MPOZAPMOTH KAl
2TOXOI BIQZIMHZ ANAMNTY=HZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE OLAKPLTA UEPN EBAOMAAIAIES

TITAOZ MAGHMATOZ

ToU padnuatog m.y. Atadééeic, Epyaotnplakéc Aokrioelc k.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QTTOVELOVTAL EVIXIX YLa TO CUVOAO TOU UaSHUaTOG MONAAEZ
, . , ; AIAAZKANIAZ
avaypayte ti¢ eBdouadiaie¢ wpeg StdaokaAiag kat To cuVoAo Twv
TULOTWTIKWVY LOVASwWV
Alalé€elg kal epyaoieg epfadbuvong 4 10

MpocV€ate aepéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEYOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | levikoU umtofBaBpou

YevikoU urtoBadpou,

e1ékou urtoBadpou, Ldikeuons

YEVIKWVY YVWoewv, avantuéng Seélotitwv

MNPOAMAITOYMENA MAGHMATA: | MNeptBaAlovtikn Xnueia kat Quotkn — KApatikr) AAAayn

TAQZIA AIAAZKANAIAZ kat | EAAHNIKH kat ATTAIKH avaloya pe Toug ekmaldeuopeEVOUG
E=ETAZEQN:

TO MAOGHMA NPOZMEPETAI 2E | NAI otnv AyyAwkn
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAOHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovrtal to uadnoLokd AmOTEAECUATA TOU UATNIUATOG OL CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya ATTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKApwWan Tou Uadnuatog.

SupBouleurteite to Mapaptnua A
o [leptypacpn Tou Emutédou twv Madnotakwv AroteAeoudtwy yLa kade éva kKUkAo amoudwv ouupwva ue to MAaioto

Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaidevong
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwriaikoU MAataiov Mpoadvtwy Awa Biou Madnaong kat to Mapaptnua B
o [lepidnmtikog O6nyog ouyypapric Madnolakwv AoTteEAeoudtwv

e  JTOXOGTOU paBnuatog elval n mapoucioon
- TNG METABOANG TOU KALLOTOC TOU TAQVATN HAG TOGO AOYW PUOLKWY OLTLWV 00O Kol
UTIO TNV eMidpacn Tou avBpwmou,
- TwV TIOAUTIAEUPWV ETUMTWOEWVY TNG KALLATIKAG AAAQYAG,
- TWV OTOXWV TNG BLWOLUNG avamtuéng,
- KaBw¢ Ko HETPWYV TTOU AapBAavovTal yla tnv eNiteuén autwy mou oxetilovtal dpeoa
LE TO TEpLBAANOV.
e OLodoltnTég Ba AmoKTooUV YVWon TG VOUoBEeoLag OXETIKAG LE T TpooTacia Kot
Slaxelplon Tou mepBAANOVTOC KOl TOV TIEPLOPLOUO TNG KALLATIKNG aAAaYNAG.
e Ol doutntég Ba MPEMEL VO AMOKTACOUV TNV LKAVOTNTA VA PAXVOUV KPLTLKA Kal val

QVOTPEXOUV OTNV emLoTNUOVIKH BLBAloypadia

18



e OLodoltnTég Ba MPEMEL VA ATTOKTAGOUV TNV LKOWOTNTA VA TTAPOUGLACOUV ULa cUvoin EVOG
OXETIKOU HE TN KALLATIKA oAAayn Kal T BLwaotpn avamtuén enotnuovikol apBpou, pe
evlladEpovta Kal EMLOTNUOVIKA 0pBO TpoTO.

e  Ouodountég Ba pabouv eniong va Soulevouv opadika.

Fevikég Ikavotnteg
AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aVaypaQovTalL GTO
Mapaptnua AutAwuartog kat napatidevrar akoAov9we) o€ mola / TOLEG ATO AUTEG ATTOOKOTEL TO uadnua;.

Avainitnan, avaAvon kot oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPON KL TWV amapaiTtnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Katl OTNV TOAUTTOALTLOULKOTN T
TEYVOAOYLWV 2eBaoudg ato puatko neptBaiiov

lpocapuoyr o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUaTIKAC kat B¢ umteuBuvotnTaG
Anyn anopacewv Kat evalodnoioag o Yéuara @uAou

Autdévoun epyaoio A0KNON KPLTIKAG KOl UTOKPLTIKAG

Ouadikn epyacia Mpoaywyn tnG eEAeUIEPNG, SNULOUPYIKAG KAL ETTOYWYLIKNG OKEYNS
Epyaoia oe 6iedvég mept8aAlov L.

Epyaoia oe Siemiotnuoviko meptBailov AMeg...

Mapaywyn VEwv epevvnuikwy tbewv ...

e Avalntnon, avaluon kot cuvBeon Sedopévwy Kal TAnpodoplwy, PE TN XPAoN Kol Twv
amapaitnTwy TEXVOAOYLWV

e Autovoun Epyaoia

e  Opadwkn Epyaoia

e Epyaoia oe Slemiotnpoviko neplBaiiov

e JeBaopog oto dpuoiko mepBaiiov

e ANdn anodpacswv

e  JxedlaopOG KaL Slayeiplon Epywv

e AOKNON KPLTLKNG KL (LUTOKPLTLKAG

e [poaywyn tng eAeUBOepng, SNULOUPYLKAG KaL EMAYWYLIKAG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ

BaOLKEG YVWOELG yLA :

Tnv KAtk oAAayn Kol TIG EMUTTWOELG TNG 0To MEPLBAANOV, T OLKOGUOTHUOTA, TOV AvBpwIo Kal
TNV olkovopia.

Mnxaviopol avatpododdTnonG Kal OXETIKEG TPOKANCELS Yl TNV QVILUETWILON TNG KALLATIKAG
oA\ayng.

lotopika dedopéva Kat TPoPAEPELS TWV aPLOUNTIKWY LOVIEAWV yLa TO HEAAOV.

JEVAPLA TEXVOAOYLKNG, OLKOVOULKAG KAL KOWWVLKAG EEEALENG TNG avBpwmoTNTAC.

MpoBAEYELG EKTTOUTIWY ATLOCPALPLKWY PUTIWV.

AvaAuon twv ZToxwv Buwaotung Avamntuéng (SDGs) Twv Hvwpévwy EBvwv.

NopoBeaoia meploplopol punavong tou mepLBAAlovTog.

Oényla MAaiolo yla ta Nepd

KukAwr owovouia

EBVIKO ZxESL0 YL TNV Evépyela kat To KAlpa

Eumoplo atpoodalpkwyv pUMWV

AleBveic dlampaypatevoelg (MpwtokoAAo tou Kuoto, H cuvBnikwv Twv Maploiwv KAT)

TpOMOL LETPLACHOU KALLATIKNAG aAAayG

Tpomol mpooapUoyng otn KALaTikr allayr) os Slddopouc Toueic Spaotnplotntag

Eupwmnaikr kat EBvikr otpatnyikr yla tnv mpocappoyn otnv KAtpatikry AAAayn.

OMaSIKEG KOL ATOULKEG EPYQOLEG
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(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoéowro e mpoowrno, EE amootaoews
ekmaidevan KA.

O tpomog napadoong mepthappavel Stalé€elg otnyv aibouvoa
Sidaokaliag kal mapouaciaon Bivieo (mpocwmo pe
npoowro). H StdaokaAia Ba yivetal e’ anmootdcews Lovo
0€ €KTAKTEC MEPUTTWOELG.

XPHZH TEXNOAOIIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnplakr Exknaibevon, otnv Emikowwvia
UE TOUG (POLTNTEG

YriootrpLén tng padnaotakng Stadikaoiog péow tng
nAektpovikAG mMAatdoppag eClass mou umootnpilel TV
umtoPBoln ekBECEWV KAl EpYACLWV TwV GOLTNTWY, TNV
avaptnon StaléEewv katl mpoobetou SLdaktikol UALKOU, ThV
OVAPTNGCN OVAKOLWVWOEWVY Kol BaBuoloyLwy Le AUeoN Kall
OQUTOUOTN EVNUEPWON TWV OLTNTWV HECW e-mail.

OPrANQZH AIAAZKAAIAZ

Meptypagovtat avaAutikd o TPOmOG Kot
ueédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknon,
Aoknon [ebiou, MeAétn &  avdAuon
BiBAwoypagpiag, @povriotipto, Mpaktikn
(Toro¥€tnon), KAwiwkn Aoknon, KoaAAirexviko
Epyaatrpto, Aadpaotikn Sbaokalia,
EKatSeUTIKEG EMIOKEWELG, EKmOvnon UEAETNG
(project), Suyypan epyacias / epyaociwy,
KaAAwteyvikn énutoupyia, K.Am.

Avaypdpovtal oL WPEG UEAETNG TOU POLTNTH yLat
kade padnotakn paotnplotnta kadweg Kat ot
WPEG Un KadoSnNyoUUEVNG UEAETNG TUUPWVA UE
TG ApXEG ToU ECTS

. optog Epyacia

Apaotnplotnta QLIS p v J
Eéaunvou

ALOAEEELC (10 mapoustdosig Twy 4 40

wpWv)

Epyaoleg (sknévnon 4 56

BBAloypadikwv epyactwv =4*14 wpeg)

MapoucLaoelg GoLTNTWV (xpdvog 58

TPOETOLUACLAG KOL TTOPOUGLAoNG)

VPOt €€€TAGN (xpdvog e€étaong 40

Kol LEAETNG = 40 WpEG)

Mn kaBodnyolpevn MeAétn 56

(ouvteheotrg doOpTOU: WPEG HEAETNG /

wpa SLaéCewv X WPeg SloAéEewv avd

Béopdda = 1,00 x 4 = 4,00

B&opadeg pehétng =14)

ZUvoho Qpwv Mabnipoatog 250

ZUvVoAo ECTS (25 wpeg/ECTS) 10

YUvoho Mabnpatog 10

AZIONOTHZH ®OITHTQN
Meptypacpr tng Stadikaciog aktoAdynong

Mwooa A&oAdynong, MéSobot aéloAdynaong,
AlQUOpQWTIKA 1 SUUEPAOUATLKY, Aokiuaoio
MoAdartAric  Emidoyrig, Epwrtrioelg  Sovroung
Anavinong, Epwrtrioeis Avamrtuéng Aokuiiwy,
Enmtiduon [lpoBAnudtwv, [panty Epyaoia,
Ek9eon / Avagopda, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnplakrn Epyaocia,
KAwvikry  E&€taon Aodevoug,  KaAAitexvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mPoodLopLoUEVA KPLTHPLL
aéloAdynong kat eav kot mou eivat mpooBdotua
QTTO TOUG (POLTNTEG.

Mwooa afloAoynong: EAAnvikn 1} AyyAikn
Tpomot AfloAoynongBaBuol ava A¢loAdynon

Epyaoieg oto Imitt 4 epyaocieg x 5 Babuol ava epyacia = 20

1 napouciaon x 30 BaBuol ava
napouciacn = 30

MapoucLaoeLg

TeAwkn E€€Taon 50 BaBpot

JUvolo = 100 Babuol

Jtoug dpottntég Ba Sivovtal odnyleg TOoO yla
BiBAloypadikr €peuva 6CO0 KAl yLa TNV oUVTAEN EPYOACLWV.
Emtiong Ba toug 600l adydpLlBOG yLla va KATAVORGOUV TNV
KaTavoun Twv Babuwy Kal Ta KpLtrpla pe Ta onola Ba
BaBuoAoyouvtal ol avadopEg TouG.

H teAikn €€taon Ba mepLEXEL EpwTAUATA TIOAAATAWY
ETAOYWV TIOU KAAUTITOUV TNV VAN TwV BEUATWY TV
Slalé€ewy, ala kat Bépata avamtuéng mou BonBouv tnv
a€loAdynon g Katavonong Twv doLtnTwy.

la TG TAPOUCLACELG TOUG oL PpoLTNTEC Ba eTUAEYOUY Eva
BEUa OXETIKO PE TN BepaTIKA TOU padnuatog, ano
ETLOTNUOVLKO apBpo mou Ba mpénel va £xel SNUOCLEVTEL O€
ETILOTNHOVLIKO TEPLOSIKO pEoa oTa 5 TeAeutala xpovia Kal
Ba to eumAoutilouv pe emmAgov BiBAloypadia.

Ol epyaoieg yla To omitt Ba mephappavouv tnv eupfaduvon
og Bépata epapuoyng Twy BLWOLUWY OTOXWV OVATITUENC.
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(5) ZYNIZTQMENH-BIBAIOTPADIA

N o w ok

1. IPCC reports: http://www.ipcc.ch
https://csl.noaa.gov/assessments/ozone/2022/ Scientific Assessment of Ozone Depletion. WMO
reports, Geneva

https://csl.noaa.gov/assessments/ozone/2022/twentyquestions/ Twenty Questions and Answers

about the Ozone Layer.
https://sdgs.un.org/goals

https://ypen.gov.gr/perivallon/poiotita-tis-atmosfairas/nomothesia/

https://ypen.gov.gr/perivallon/klimatiki-allagi/prosarmogi-stin-klimatiki-allagi/

https://ypen.gov.gr/perivallon/ydatikoi-poroi/odigia-plaisio-gia-ta-nera/
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http://www.ipcc.ch/
https://csl.noaa.gov/assessments/ozone/2022/
https://csl.noaa.gov/assessments/ozone/2022/twentyquestions/
https://sdgs.un.org/goals
https://ypen.gov.gr/perivallon/poiotita-tis-atmosfairas/nomothesia/
https://ypen.gov.gr/perivallon/klimatiki-allagi/prosarmogi-stin-klimatiki-allagi/
https://ypen.gov.gr/perivallon/ydatikoi-poroi/odigia-plaisio-gia-ta-nera/

EMII52- ®YXIKOXHMIKEX KAI BIOXHMIKEX AIEPTAXIEY XTHN EIIEZEPTAXIA

B’ EEAMHNO

ATIIOBAHTOQN
(1) FENIKA
2XOAH | 2XOAH OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | XHMEIAZ
EMINEAO 2NOYAQN | METANTYXIAKO
KQAIKOZ MAGHMATOZ | EMN52 | EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

QuolkoxnULKEG Kat Bloxnpikég Alepyaaoieg otnv enefepyaoia

aroBARTWY
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG QTTOVEOVTOL OE SLAKPLTA UEPN

EBAOMAAIAIEZ

ToU padruatog m.x. Aladééetg, Epyaatnplakéc AoKNoeLs K.AmT. Av ol QPES NIZTQTIKEZ
TULOTWTLKEG LOVAOEG QTTOVEOVTAL EVILX YLO TO CUVOAO TOU UaTNUaTOG MONAAEZ
avaypate tic eBdouadiaies wpeg StbaokaAiag kot To dUVoAo Twv BIAAZKANIAZ
TILOTWTLKWVY LovadwV
ALOAEEELG, EpyaoTNPLAKEG 0LOKIOELG KOt Epyacies eppdbuvong 4 10

MpoocV€ote oepég av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ

yevikoU unoBadpou,

£L6tkoU urtoBadpou, elbikevang

VEVIKWVY YVWoewV, avantuéng Seélotntwv

NPOAMNAITOYMENA MAOHMATA:

EL8IKELONG YEVIKWYV YVWOEWV, AVATTTUENG Se€LloTATWY

MepBaiAovtikn Xnueia, AvaAutiki Xnueia, Fevikn Xnueia

FAQIZA AIAAIKANIAS Kot
EZETAZEQN:

TO MAGHMA MPOIMEPETAI 3E
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

(2) MAGHZIAKA AMOTEAEZMATA

EAAHNIKH kot ATTAIKH avdAoya e Toug eKITadeUOUEVOUG

NAI otnv AyyAkn

Ma6nolakd AntoteAécpata
Meptypapovrtal to uadnoLoKd AmOTEAECUATA TOU UATNIUATOG OL GUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KO LKAVOTNTEG
kataAAAou emutéSou mou YA ATTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANPWan TOU LodNUaTOG.
SupBouleurteite to Mapaptnua A
o [leptypacpn Tou Emutédou twv Madnotakwv AroteAeoudtwy yLa kade éva kUkAo amoudwv oupupwva ue to MAaioto
Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaidevong
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwrniaikoU MAataiou Mpoadvtwv Awd Biou Madnong kot to Mapaptnua B
o [lepidnmtikog O6nyog ouyypapric Madnolakwv AmoTteEAeoudtwv

e  JTOXOG TOU HaBnpatog ival n anoktnon Baclkwy yVWOoEWY 0T QVTIKELLEVA TNG
enefepyaoiag kat Slaxeiplong amoPARTwY Kot BLOPNXAVIKWY USATWV.

e Ermblwketal n e€olkelwon Twv PoltnTwV e TG PaotkéC duoLKOXNULIKES Slepyaoieg Tou
edapuolovral otn dlaxeiplon amofANTwy, KABWG KOl UE TIG EPYOOTNPLOKEG LEBOSOUC yLa
TOV TPOCSLOPLOUO TWV KUPLOTEPWY TIEPLBAANOVTIKWY TTOPAUETPWY OE VEPA Kal amoBAnta.

e OLdoltnTég/Tplec Oa TPEMEL va AMOKTAOOUV TNV LKAvOTNTo va PaxvouV KPLTIKA Kal va
QVOTPEXOUV OTNV emLoTnovikr BLBAloypadia

e Ou dottntég/tpleg Ba pabouv eniong vo SouAelouv OpOSLKA.
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e OL doltntég/Tpleg Ba MPEMEL VA QUITOKTOOUV TNV LKOWOTNTA VA TIAPOUGLACOUV [ia cUvolin

€VOC OXETLKOU UE TNV TepLBarlovTIKN XnUEla emLoTnHOVIKOU dpBpou, pe evlladEpovTa Kat

ETILOTNUOVIKG 0pB6 TpoTIO.

e Oudountég/tpleg Oa pabouv va cuvdeouv TG 51adopeg GUOLKOXNULKES KOL BLOXNULKES

SLEPYOOLEG LE TIG EMUMTWOELG TOUC 0TO TEPLBAAAOV.

Fevikég Ikavotnteg

AauBavovtag urton TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES QVYPAPOVTAL OTO

Mapdptnua AutAwuatos kat mapatidevrat akoAdoUdwe) e mola / MOLEG ATO AUTEC ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaAuvaon kat auvOeon Sebouévwy kat xebLaouos kat Staxeiptan Epywv

TIANPOPOPLWVY, UE TN XPHON KAL TWV amapaiTtnTwy 2eBaoudG oTn SLaPOPETIKOTNTA KAt OTNV TOAUTTOALTIOULKOTNTAL
TEXVOAOYLWV 2eBaoudg oto puaolko meptBaAlov

lpocapuoyr o€ VEEG KATAOTHOELG Enibeién kolvwvikrg, emayyeAUatiknic kat nUikrn¢ umeuduvotntag
AnyYn anopaocewv kat evatodnoliog o Véuara uAou

Autoévoun epyaoia AOKNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn TG EAeUIEPNG, SNULOUPYIKNG KAl ETOYWYLKIG OKEYNG

Epyaocia oe biedvég meplBdAlov L
Epyaoia oe Siemiotnuoviko neptBaAlov AMeg...
Mapaywyn VEWV EPEUVNTIKWV LOEWY s

e Avalitnon, avaAuaon kot oUvBeon 6edopévwy kot TTAnpodopLwY, e TN XPHon KoL TwvV
QmapALTNTWY TEXVOAOYLWV

e  Autovoun Epyacia

e Opadikn Epyocia

e Epyoaoia oe Slemiotnpoviko meptBaiiov

e JeBaopog oto dpuoLko mepBaiiov

e AQYPn anoddocswv

e Ixedlaopog kot Slaxeiplon épywv

e AoKNGON KPLTLKAG KOLL QUTOKPLTIKAG

e Juvllaotik okéPn yla tnv eniluon mpoPAnudtwy mou oxetifovral Ue ta anopAnta.

(3) MEPIEXOMENO MAGHMATOZ

Meplexouevo SLale€swv KalL Epy0oTnPiwWV

ENOTHTA |

Texvoloyieg enefepyaciag vypwv anofAntwv

MNy£g Kat mapoxEG Twy LypwV anoPAntwv & Babuideg enetepyaoiag

XapaKTNPLOTIKA TwV UYPWV amofAnTwy

Mpokatapktikn & mpwtofadula enefepyacia

Agutepofaduia enefepyaoia: Zuotuata evepyol IAUOG — TIOPATETAUEVOU AEPLOUOU
TpitoBabuia enegepyacia: Anopdkpuvon alwtou & pwaoddpou, SWALon uypwv amoBARTWY
AmoAUpavon

Ene€epyaoia tng mepiooelag Adomng

Emavaypnon enefepyacpuévwy uypwv amofAntwy yla apdeuon

ENOTHTAII

MeTaAAkr SLaBpwon Kat EAeyXog TN o€ Blopnxavika vdata

IXNUOTIONOG SUGSLAAUTWY AATWVY O Blopnxavika USATA Kol TTOPEUTIOSLOT) TOUG
AvAmTuén UKPOOPYAVIOUWY Kol BloUpeviwy og Blopnxavikd vdata kat Slaxeiplor) Toug

ENOTHTA Il

Eloaywyn ot £vvoleg TG dlaxeiplong otepewv anofAntwy
AepoPBla enefepyaoia

Avoepofla ene€epyaoia

Evepyelakn aflomoinon

Alepyaoiec mapaywyng mpoitdviwv uPnAng mpootiBépevng agiag
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310 mAaiolo Tou padrpatog Ba mpayUaTtonoloUVTaL EPYAOTNPLUKEG OLOKIOELG OTWG OL AKOAOUBEG:

MéEtpnon otepewv. OAKA ZTEPEA (MTNTIKA — LN TITNTLIKA) - AlwpoUpeva ZTeped (SS), OAA AloAupéva
Steped (T.D.S), KaBiZavovta teped (kwvog Imhoff).
MéEtpnon GUCIKOYXNULKWVY TTAPAUETPWY VEPWV. (Beppokpacia, pH, aywyluotnta, oAtkd Stalupéva

oteped, okAnpdtnta, mpoodoplopds Ca*?, Mg*?, Na*l, umoAslupatikd YAwpto. lovitkn
Xpwpatoypadia. Avdluon Bactkwy Lovtwy oto vepd (Cl, SOs2, NO2, NOs3', PO43).
Mapapetpol opyavikng pumavong. (AtaAupévo ofuyovo, BOD, COD).

Métpnon oAtkou alwtou (NOs-N), kat oAtkoU pwaddpou (POs-P). BMP test.
Ene€epyacio anoteAeopdtwy Kal avabBeon Yparthg Epyaciag.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno ue mpoowrno, E§ amootacewg
ekmaidevan K.Am.

O tpoémog napadoong nepthappavel Staléelg otnv aibouvoa
Sudaokaliag kal mapouaciaon Bivreo (mpoéowmo pe
TPOOWTO), AAAA Kat Ttelpapdtwy. H Stdaokalia Ba yivetal
€€’ AMOOTACEWG LOVO O EKTOKTEG TIEPLTTWOELG.

XPHZH TEXNOAOIIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.IM.E. otn Abaokadia, otnv
Epyaotnpiakn Eknaibevon, otnv Enttkotvwvia
LUE TOUG POLTNTES

Yrniootrplén tng padnaotakng dtadikaoiog péow tng
nAektpovikAg mAatdpoppag eClass mou umootnpilel tnv
urtoBoln pyacTtnpLaKWY EKOEGEWVY KaL EQYNCLWV TWV
doutntwy, TNV avaptnon SlaAéEewv Kat mpocHeTou
SL8AKTIKOU UAKOU, TNV avAPTNON AVOKOWWOEWY KOl
BaBuoAoylwy e APECN KAL AUTOMOTN EVNUEPWON TWV
dolrtntwy péow e-mail.

OPrANQzH AIAAZKAAIAZ

lepypaovtal  avaAutikd o0 TPOmMoG  Kal
ueédodbol Stbaokaliag.
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon,
Aoknon  [ebiou, MeAétn & avdAuon
BiBAoypagpiag, @povriatrplo, Mpaktikn
(TortoO€tnon), KAwiwkn Aocknon, KoAAitexviko
Epyaotripto, Aabpaaotikn Sibaokalia,
EkmaubeuTikéG emIOKEYELS, Ekmovnon UEAETNG
(project), Suyypan epyacias / epyaciwy,
KaAAwteyvikn énutouvpyia, K.ATT.

Avaypdpovtal oL Wpeg UEAETNG TOU POoLTNTI) YLt
kade padnaiakn Spactnplotnta kadws kat ot
WPEG Un kaedobnyoUUEVNG UEAETNG CUUPWVA LUE
TG aApXEG Tou ECTS

, ®doprog Epyaoia

Apaotnplotnta pEf;m;:/l;u g
ALOAEEELG (13 Twv 4 wpdv) 52
EpyaotnplakEg AOKAOELG 52

Kol avalpopEG (xpdvoc
TPOETOLHACIAG, AOKNONG KL
ouvtagng avadpopdg)

Epyaoieg kat Napouoldoelg 30
dounTwy (skmévnon

BiBALoypadIkig epyaciag, xpovog
TPOETOLUACIAG KOL TTapousiacng)

YPOTTEG EEETATELG (xpdvog 38
e&étaong Kat PeAETNG )
Mn kaBodnyouevn 78

MeA£ETn (ouvteheotrg dpopTou:
WpPeC HeAéTnG / wpa SlaAéEswy x
wpeg Staré€ewv ava Bdopada =
1,50 x 4 = 6,00 WPeG pHeAétn avd 4
wpeg SLaen)

JUvoho Qpwv Mabnuatog 250

20voAo ECTS (25 wpec/ECTS) 10

AZIOAOTHZH ®OITHTQN
Meptypapn tne Stadikaciac aéloAoynong

Mwooa AéoAdynang, MéBobdot aloAdynaong,
AlQUopQWTIK 1 Supnepacuatiky, Aokiuaoio
MoAdartAric  Emidoyrig, Epwrtrioelg  S0vtoung
Anavinong, Epwrtrioelc Avamtuéng Aokuiwy,
Enmtiduon  lpoBAnudtwv, [panty Epyaoia,
Exk¥eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyactnplakr Epyaocia,
KAk Eé€taon AocO9evoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Mwooa afloAoynong: EAAnvikn

Tpomot BaBuot ava AloAoynon
AfloAoynong

Epyaotnplakég 25
Avadopég

Mapouoidoelg 15

TeAwkn E€€taon 60
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Avapépovtal pnta mPoobLopLoUEVA KPLTHPLAL
aéloAdynong kat eav kat mou eivat mpooBdotua
QIO TOUG (POLTNTEG.

YUvoho = 100 BaBuol

2toug dpottntég Ba Sivovtal odnyieg TOCO yLa
BiBAloypadikr Epeuva GO0 KaL yLa TNV CUVTAEN EPYOCLWV.
2Toug poltntég Ba SlveTal UTIOSELY O EPYAOTNPLAKNG
€kBeaong, mou Ba prmopolv va akoAouBrcouv yLa TG SIKEG
TOUG EPYOOTNPLAKEG avadOpEC.

H teAwkn) e§€taon Ba mepLeéxeL epwTrpata avamntuéng &
£PWTAMATA TTOAAATAWY EMAOYWV TIOU KAAUTITOUV TNV UAN
Twv Bepdtwy Twv SlohéSewy, kaBwg Kot TpoBAnuaTa
oxedlaopol & Slaotacloloynong povadwy enefepyaaoiag
aroBAARTwv. Ita Bpata ov anattolv urtoAoylopoug Ba
Silvovtal oL OXETIKEG EELOWOELG.

I TLG TAPOUCLATELG TOUG oL doltnTEG Ba eTAEéyouv Eva
Béua enegepyaoiag / Staxeiplong anopARtwv anod
€MLOTNOVIKO ApBpo mou Ba Tipémel va €xeL SNOCLEUTEL o€
SLeBVEG emLOTNUOVLIKO TepLloSLKO péoa ota 5 tedeutaia
Xpovia.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAoypapia:

e “Wastewater Engineering: Treatment, Disposal, Reuse”, Metcalf & Eddy (revised by G.
Tchobanoglous, F. L. Burton, McGraw-Hill, Inc. 1991, 3 Edition.

e Solid Waste Engineering and Management: Volume 1 by Lawrence K. Wang, Springer Nature
Switzerland A&G

InUELWOoELC SibAdokovTa

e Mineral Scales and Deposits: Scientific and Technological Approaches, Amjad, Z.; Demadis, K.D.,
Editors, Publisher: Elsevier, 2015, ISBN: 9780444632289

e Water-Formed Deposits: Fundamentals and Mitigation Strategies, Amjad, Z.; Demadis, K.D.,
Editors, Publisher: Elsevier, 2022, ISBN: 9780128228968

- Zuvaer) EMLOTNUOVIKA TTEPLOSIKA:

EmAeypéva apBpa amnod oXeTIKA TEPLOSLKA:

Applied Catalysis B: Environmental

Chemical Engineering Journal

Environmental Science and Technology

Catalysis Today

Waste Management

Agricultural Water Management

Industrial & Engineering Chemistry Research (ACS)
Desalination (Elsevier)

International Journal of Corrosion and Scale Inhibition
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EMII53 - KATAI'PA®H KAI EAEr'’X0X ATMOX®AIPIKHE PYITANXHX

(1) FENIKA
2XOAH | 2XOAH OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | XHMEIAZ
EMNINEAO ZMOYAQN | METAMNTYXIAKO
KQAIKOz MAGHMATOZ | EMN53 I EZAMHNO ZNOYAQN | EAPINO

TITAOZ MAGHMATOZ

KATATPA®H KAI EAETXOZ ATMOZQAIPIKHE PYNMANZHZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TEPIMTWON IOV OL TILOTWTIKEG UOVAOEG QTTOVEOVTOL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padniuaroc .. AlaAéEsig, Epyaotnplokéc AGKHOELG K.ATTL. Av oL QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEG ATTOVELOVTAL EVILX YL TO OUVOAO TOU UaBNUATOG MONAAEZ
. .. , . AIAAZKAANIAZ
avaypate ti¢ eBdouadiaies wpeg StbaokaAiag kot To dUVoAo Twv
TUOTWTIKWY UOVASwWV
Ataé€elg Kal Epyaotnplakég AGKAOELG 4 10

MpoocVéote oepég av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEVOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ

yevikoU unoBadpou,

£L6tkoU urtoBadpou, elbikevang

VEVIKWV yWoewy, avantuéng deélotitwv

eLdtkou urtoBatpou, eLOIKEUTNG YEVIKWY YVWOEWV,
avamntuéng deélotitwv

MNPOAMAITOYMENA MAOGHMATA:

AvaAuTikn Xnueta, Quowkoxnpela, Meptariovtkn Xnueia,
Opyavikn Xnueia

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH ko ATTAIKH avaAoya e Toug ekmatdeUOUEVOUG

TO MAGHMA MPOZMEPETAI ZE
QOITHTEZ ERASMUS

NAI atnv AyyAwkn

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovrtal to uadnoLoKd AmOTEAECUATA TOU UATNIUATOG OL CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAAou emutéSou mou Sa aTTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKAPWaN TOU LodnUaTOG.

JupuBouleuteite to Mapaptnua A

o [leptypacpn tou Emutédou twv Madnotakwv AloteAeoudtwy yLa kade éva kUkAo amoudwv oupupwva ue to MAaioto

Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaidevong

o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwniaikoU MAataiou Mpoadvtwv Awa Biou Madnong kot to Mapaptnua B

o [lepidnmtikog O6nyog ouyypapric Madnaolakwv AoTeEAeoudaTwv

e  JKOTOC TOU UaBAUOTOC €lval N PEAETN TWV CUCTNUATWY yla TN cUAAoyr, kataypadrn Kot

TLEPLOPLOUO TNG aTUoodaLpLKAG pUTTAVONC.

e Emblwketal n efolkelwon twv GoTNTWVY UE T UETPNOELS OTO MeSl0 TwV A€PLwV Kol

CWUATIOLOKWY PUTTAVIWY TNG ATHOohALPAC AANA KAl LETEWPOAOYLKWV TTOPAUETPWV.

e  Eetaletal n apxn Aeltoupyia TWV CUCTNUATWY TTEPLOPLOMOU TNG ATHOODALPLIKAG PUTIAVONG.

e OL dolTNTEG evnuepwvovTaL yla tn vopoBeoia, tn dopr kat tn pebodoloyila cuvtagng pLag

UEAETNC TTEPLBAAAOVTIKWY ETILMTTWOEWV.

o OLdoutntég Ba mMPEMEL va UITopoUV VAl TTOPOUGLACGOUV VA ETLOTNOVIKO apBpo pe cUVToO

KOLL KOTOVONTO TPOTIO OXETIKA e TEPLBAAAOVTIKEG UETPHOELS TteSiou.

Fevikég Ikavotnteg

AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTHOEL O TTTUXLOUXOG (OTTWG AUTES QVYPAQOVTAL OTO
Mapaptnua AutAwuoatog kat napatidevratr akodov9we) o€ mota / TTOLEG A0 AUTEG ATTOCKOTEL TO Uadnua;.

Avainitnan, avaAuon kat aovdeon Sedouévwy Kot Jxeblaouog kot Staxeiplan Epywv
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TIANPOPOPLWV, UE TN XPHION KL TWV amapaiTtnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Katl OTNV TTOAUTTOALTIOULKOTNTAL

TexVoAoyLwv 2eBaoudg oto puaolko meptBaAlov

lpocapuoyr o€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAUaTIKAG Kat NOKIG umteuBuvoTNTaG
AfYn anopdoewv Kot evatodnaoiag o Yéuata pUuAou

Autoévoun epyaoia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyrn tnG eEAeUIEPNG, SNULOUPYIKNG KAL ETTOYWYLIKNG OKEYNS
Epyaoia oe tedvég neptBaAlov L.

Epyaoia oe Siemiotnuoviko meptBaAlov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWY s

Avaintnon, avaluon kot cUvBeon Sedopévwv kal TAnpodoplwy, HE TN XPHon Kol Twv
amapPaiTNTWY TEXVOAOYLWV

Autovoun Epyacia

Opadikn Epyacia

AN anodpacewyv

Mpoaywyr Tng eAeVBePNC, SNULOUPYLKAG KAL EMAYWYLKNAG OKEPNG

YeBoopog oto duoLko mepBaAlov

(3) NEPIEXOMENO MAGHMATOZ

MNeplexopevo Slale€swy Kal EpyaoTnpiwyv

Eloaywyn otov €Aeyxo NG atuoodalplkng pumavong. ATpoodalplkol pUMAVTES Kal oL
ETIMTWOELG TOUG OTOV AVOPWTIO, T UALKA KOl TLG KAAALEPYELEG.

NopoBeaoia Kal oTPATNYLKEG TIEPLOPLOMOU TNG PUTIAVONG, EKTLNGCN EKTIOUTWY, YEVIKEG APXES
Kal Baowkr dpthocodia yla To oXeSLACUO CUCTNUATWY TTEPLOPLOUOU TWV EKTIOUTIWV.
PUnavon and cwpatidla-duvapikr cwpatdiwv-cupnepldopd Twv cwuatidiwy otnv
ATUO0dALPA-ZUVAPTHOELG KATAVOUNG TV cwpatdiwy (wg mpog tn pala, to péyebog, tov
aplBuo)

A€ploL pUTIOL- APOOTLKEG EVWOELG, OEpOKNTILAKA aEPLaL

Juothuata kataypadng tg atpuoodalplkig pumavong.

AuTopOTA KATOYPOADIKA LETEWPOAOYLIKWY TAPAUETPWV

AelypatoAnia kal epyaoctnplakn avaluon Selypatwy aepiwy, ogpoAUUATWY, BPOXNS
AUTOUOTEG LLETPHOELG OEPOAU LATWV.

AUTOUOTEG LETPHOELG AEPLWY PUTIWV.

TnAemiokormuikég pebodol mapatripnong.

JUOTHUOTO TIEPLOPLOUOU TNG PUTIAVONG QIO TNV EKTIOUTTH CWHATLSlwY -armodoon Kal
Sleloduon cLUOTAUATOG- OXESLOCGHOG KOl UTIOAOYLOMOL.

JUOTHUOTO TEPLOPLOUOU TNG ATUOODALPLKIG pUTTIAVONG ATTO OEPLOUG PUTIOVTEG -
YroAoylopol oxedlacpou.

Edapuoyn mMePLOPLOPOU EKTTOUTIHG PUTTAVTWY oo oTABePEC TNYEG KAUONG:

‘EAeyxog SO2

‘EAeyxog NOx

Aépla pUTIOVON ECWTEPLKWY XWPWV.

Aépla pUTIOVON ATIO KLVNTEG TINYEG.

27




(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno ue mpoowrno, E§ amootacewg
ekmaidevan KA.

O tpomnog napadoong nepthappavel Stalé€elc otnv aibouvoa
SL6aokaliag KoL EMIOKEPELG KOL EPYAOTNPLOKA TIELPAUATA
010 0TaBUO TEPIBAAAOVTIKWY UETPHOEWY TOU
Maverotnpiou Kpntng oto Owvokahid, AaoiBiou kat oto
otaOud mapakololONoNG TN aéplag pumavong atnv moAn
Tou HpakAsiou.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.1.E. otn Atbaokalia, otnv
Epyaotnptakn Exknaidevon, atnv Emwkovwvia
LE TOUG POLTNTEC

Yrootiptén g pabnolokng Stadikaciog LEow TG
NAEKTPOVIKNG TAaTPOpuac MS TEAMS mou unootnpilel thv
uTtoBoAn epyacTtnpLAKWVY EKOECEWVY KaL EQYACLWV TWV
dotntwy, Vv avaptnon Stahé€ewv kat mpocBetou
SL8aKTIkoU UALKOU, TNV avAPTNGN AVAKOLWWOEWY Kal
BaBuohoylwv.

Xprion Bacswv dedouévwy amod Siebvry Siktua.

OPrANQZH AIAAZKAAIAZ

Meptypagovtat avaAutikd o TPOMOG  Kat
uédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaoctnpiakrn Aoknon,
Aoknon  [ebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotipto, Mpaktukn
(Tomo¥<tnan), KAwukry Acknon, KaAAteyviko
Epyaatrpto, Aadpaotikn Sbaokalia,
EKatSeUTIKEG EMIOKEWELG, EKmOvnon UEAETNG
(project), Suyypan epyaciac / epyaoiwy,
KaAAwteyvikn énutoupyia, K.Am.

Avaypdpovtal oL WPEG UEAETNG TOU POLTNTH yLat
kade padnotakn paotnplotnta kadweg Kat ot
WPEG Un KadoSnNyoUUEVNG UEAETNG TUUPWVA UE
TG apXEG Tou ECTS

®dopro¢ Epyaciag

Apaotnplotnta Efaprivou

Alalé€eLg (5 mapouoLaoeLg Twy 4 20
wpwv)

Epyaotnplakég aoKNoELg 60
(epyaotnplakog xpdvog yla 5
0OKAOELG Ka cuyypadn
ekB£cswv)

Aoknon Nebdiou (10 emiokePeLg 60
og otabuolg LEtpnong
aTHoodaLPIKAG pUTAVONG)

Mapouclaoelg dpottnTwy (xpovog 20
TpoeToLpaciog Kat
napouciaong)

Mpamteg e€eTAOELC (XPOVOG 15
g€€taong Kat LeAETng)

Mn kaBodnyoupevn MeAétn 20
(ouvteAeotng popToU: WPEC
peAéTne / wpa SLoAEEEWV X WPEG
Slalé€ewv ava Boopada = 1,00 x
4 =4,00

B&opadeg pehétng =5 )

Exmovnon pehétng (project) 55
(Autovoun Saxeiplon
£PEUVNTLKOU oTaOUOU),
Slevepyela LETPROEwWY, GUAAOYN
SelyHATWY Ko avaiuon
Sedopévwy)

Juvolo Qpwv Mabruatog 250

ZUvolo ECTS (25 wpeg/ECTS) 10

Juvolo Mabrpatog 10

AZIONOTHZH OOITHTQN
Mepypapn e dtadikaoiog aétoAdynong

Mwaooa AéloAdynong, Médobot a&oAdynong,
AlQUOPQWTIKA 1 SUUTEPAOUATLKY, Aokiuaoia
MoAAanAri¢  Emtdoyng, Epwtnoelg Zuvroung
Anavinong, Epwtrioeic Avamrtuéng Aokuiiwy,
Entiduon MpoBAnudatwv, [panty Epyaoia,
Exk¥eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnpiakn Epyacia,
KAk Eéétaon Ao9evoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Mwooa afloAoynong: EAAnvika/AyyAwkn

Tpomot BaBuot ava AloAoynon

AfloAoynong

Ekmovnon 1 pehétn x 15 Babuol ava pelétn = 15
UeAETNG (project)
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Avagépovtal pnta mpoobloplouéva KpLtripla
aéloAdynong kat eav kot mou eivat mpooBdaotua
QIO TOUG POLTNTEG.

Epyaotnplakeés 6 avadopég x 10 Babuot ava avadopd =
Avadopég 60

1 mapouaciacn x 10 BaBuol ava
napouocioon =10

MapoucLAoELg

Telkn E€€taon 15 Babuot

YUvolo = 100 BaBuol

YTouc dpottntég Ba SlveTat UTIOSELY O EPYALOTNPLAKNG
€kBeong, mou Ba UmopouV val akoAouBrcouV yLa TIC SLKEC
TOUG EPYOOTNPLAKEG avadOpPEC.

H telikn e€€taon Ba mepLéxel epwTraTo TIOAAATAWY
ETUAOYWV TIOU KAAUTITOUV TNV UAN TwV BEUATWY TV
Slalé€ewy. 2ta Bépata o anattolv uTtoAoyLlopoug Ba
Silvovtal oL OXETIKEG EELOWOELG.

QL TLG TTAPOUCLACELG TOUG, Ba TOpEXETAL EVOELKTIKN
BiBAoypadio ano Stebvr meploSKa e KPLTEG KAl OL
doutntég Ba emAéyouv €va ApOpo GXETLKO UE LETPNOELG
otnv atpocohalpa.

H ekmovnon peAétng adopd Spactnplotnta Staxeipong
otaBOuou kataypadrg atpoodalplkig pUTIAVONG Kat ,
Slevépyela LETPAOEWY, OMTIKOTolnong 6eSopévwy Kat
ouA\oyr| SelypdTwy.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

Meteorological Organization, 2008
- JUVaQr) ETTLOTNOVIKA TTEPLOSIKA:

Atmospheric Chemistry and Physics
Atmospheric Environment
Atmospheric research

Science of the Total Environment
Atmosphere

Aerosol Science and Technology
Atmospheric Measurement Techniques
Journal of Geophysical Research
Geophysical Research Letters

«Znuewwoelg Atpoodatplking Texvohoyiag»: A. Mman, A. MeAa, A. Mo, ANG, 2011
«Guide to Meteorological Instruments and Methods of Observation»: ISBN 978-92-63-10008-5, World
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EMII55- XPHEH MAOHMATIKQN MONTEAQN ITPOXOMOIQXHE ATMOXPAIPIKQN
AIEPTAXZIOQN KAI EIIEZEPTAXIA AEAOMENQN

(1) FENIKA

2XOAH | 2XOAH OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | XHMEIAZ
EMNINEAO 2NOYAQN | METANTYXIAKO

KQAIKOX MAGHMATOZ | EMIN 55 | EZEAMHNO zZNOYAQN | EAPINO
XPHZH MAOHMATIKQN MONTEAQN MPOZOMOIQzHZ
TITAOZ MAGHMATOZ | ATMOZQAIPIKQN AIEPTAZIQON KAI EMEZEPTAZIA
AEAOMENQN

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

ToU padruatog m.x. AlaAééetg, Epyaotnplakéc AoKNoeLs K.AmT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEG QTTOVELOVTAL EVILX YLa TO CUVOAO TOU UaTNATOG MONAAEZ
avaypate ti¢ eBbouadiaiec wpeg Stbaokaiog kot To dUVoAo Twv AIAAZKANIAZ
TILOTWTLKWVY LovadwV
ALOAEEELG KaL EPYOOTNPLOKEG AOKNOELG 4 10

MpocV€ate oepéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | EL6{KEUGNG YEVIKWV YWWOEWV,
yevikou umoBddpou, | E(Sikol uttoBabpou,

) El(?LKOU urroé?oa?pou, EléLKELIJGI‘]C QVATTTUEnC SefloTATWY
VEVIKWVY YVWoewvV, avantuéng Seélotritwv

MNPOANAITOYMENA MAGHMATA: | BaoLKEC YVWOELG TtEPLBAAAOVTIKNG XNUELOC,
BaOLKEG YVWOELG TIPOYPOULATIOUOU
FAQ323A AIAAZKAAIAZ ko | EAAHNIKH kot ATTAIKH avdloya pe Toug ekmatdsudpevous
EZETAZEQN:
TO MAOGHMA MNPOZMEPETAI E | NAI otnv AyyAwkn
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.chemistry.uoc.gr/eclass/courses/CHEM-
MAOHMATOZ (URL) | pOST111/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagovral ta LodNoLaKd ATOTEAECUATA TOU AT UATOG OL CUYKEKPIUEVEG YVWUOELG, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou emutéSou mou YA aATOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANPpWan ToU LodnUaToG.
SupBouleurteite to Mapaptnua A
o [leptypacpri tou Ennédou twv Madnotakwv ATtoTEAEoUATWY pLa KAOE Eva KUKAO otoubwv oUu@wva e to MAaioto
Mpoadvtwy tou Eupwnaikot Xwpou Avwtatns Ekmaibevang
o [lepypacikoi Asikteg Emunédwy 6, 7 & 8 tou Eupwrnaikou MAataiou Mpoodviwv Awd Biou Madnaong kat to Mapaptnua B
o [lepiAnmtikdg O6nyos ouyypagric Madnolakwv AoTeEAeoudTwv

e JTOYOoGTOU MaBnuartog eival n punon Twv GoLtNTWV oTLG APLBUNTIKEG TTPOCOOLWAOEL; TWV
EKTIOUTIWV PUTIWV KAl TNG XNKLKAG oloTtaong Th atpoodatpag, aAAd kal n emefepyacia
Baoewv mepparlovtikwv dedouevwy pe Epdaon ota Sopudoplka KAl LETEWPOAOYLKA
Sedopéva yla TV Katnyoplomoinar) toug kat tnv eéaywyn CUCXETIoEWV.

e [lapouclalovtol CUVOTTTIKA
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1. tanpoBAfuata otoug uTtoAoyLopoUG mou odeilovtal ot MEPUTAOKOTNTA KAl N
YPOUULKOTNTA TNG XNUELAG Kat TNG dUCLKAG 0To MEPIBAANOV KAl WG AUTA
emAbovtal.

2. Baoelg 6eSopévwy Ekmounwv ATuoodalplkwyv PUTIWY TOU XPNGOLLOTIOLOUVTAL O
Movtéla Nolotntag tou Aépa Kat KALUATIKA LoVTEAQ, EI&N EKMOUTIWVY Kal armo Tt
e€apTwvTal (MOPAUETPOTOLATELS), O TPOTOG SNULOUPYLAG BACEWY EKTIOUTIWY,
napadeiyparta, hands-on os dnuloupyia kot xprion 6€80UEVWV EKTTOUTTWY KoL
XpPNon ouyxpovwv MovtéAwv ALooTiopAg Kot XNELOG e SLOSLKTUAKEG OLOKNOELG

3. Bdoelg 6e6ouévwy amd SopudopLkEC TapatnPAOEL; cUOTACNE TNG ATUOCOhALPOC
KOlL QTIO APLOUNTIKEG TIPOCOUOLWOELG KALLATIKWVY TIAPAPETPWY KoL TPOTIOG
eneepyaoia toug pe mapadeiyparta kat hands-on aokroeLg.

e [a tnv og BaBog katavdnon Thg XPNOLUOTNTOC TWV APLBUNTIKWY TTPOCOUOLWOEWY, O
doutntrg kaAeital va melpapatiotei pe tov HY, dnpoupywvtag ta SIKA Tou poypappata
o€ YAwooo npoypappatiopou fortran kot Aettoupytko eptBdAiov linux yia tnv katavonon
eTUAeYUEVWY TEPLBAAOVTIKWY SLEpyacLwV.

e [a tnv enefepyaoia amoteAEOUATWY TWV LOVTEAWV aAAd Kal Bacewy Sedopévwy, o
doutntAg kaAeital va melpopatiotei pe tov HY, dnpoupywvtag §IKA Tou PoypaupaTa o
YAwooa npoypappatiopol python (worksheets with jupyter notebooks) yla tnv e€oikeiwon
Tou pe tn Slaxeiplon mepBaAAOVTIKWY SE60UEVWY, TNV ATIELKOVLON TOUG Kal TNV e€aywyn
CUOXETIOEWV LETALL TOUG.

e OLdoltnTég Ba MPEMEL VO ATTOKTACOUV TV LKAVOTNTA Vo PAXVOUV KPLTIKA Kol vol
avatpéxouv atn BBAoypadia kat oto Stadiktuo yla thv elpeon KATAAMnAwv Baoewv
Se80UEVWY YLA TNV EKACTOTE UEAETN.

e OLdoltntég Ba MPEMEL VA ATTOKTACOUV TNV LKOWVOTNTA VA 0pyavwvouV Th okédn toug, va
avaAUouv TIPOPBARLATA O EMUEPOUG EPWTAOELG KL VA CUVOETOUV §pACELG yLa TNV emTuxia
Tou TeAkol {ntoupevou. Etol ot dottntég Ba padbouv va dnutoupyolv alyoptbuolc tooo
Yot TLG apLOUNTIKEG TIPOCOOLWOELG ATHOOHALPLKWY SLEPYACLWV, OCO KAL YLO TNV
enefepyooia Twv dedopévwv.

e OLodoutntég Ba pabouv emiong va SOUAEUOUV TOCGO ATOWLKA OGO KOL OPASLKA.

Fevikég Ikavotnteg
AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aValypaQovTalL GTO
Mapaptnua AutAwuartog kat mapatidevrat akoAdovdwe) e moLa / MOLEG Ao AUTEG ATTOOKOTTEL TO Uadnua;.

Avairitnon, avaAvon kot oovdeon SeSougvwy Kat Sxeblaoucg kot Staxeiplan Epywv

TIANPOYOPLWY, LUE TN XPHON KL TWV aapaitnTwy SeBaoudG 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUIKOTN T
TEYVOAOYLWV 2eBaoog ato pualko neptBaiiov

lpocapuoyr o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUaTIKAC kat B¢ umteuBuvoTNTaG
AnyYn anopacewv kat evalodnoioag oe Yéuara @uAou

Autovoun epyaocia A0KNON KPLTLKIG KoL AUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ eAeUTEPNG, SNULOUPYIKIG KAl ETTAYWYIKNG OKEWYNG
Epyaoia oe 6tedvég neptBaAdov L.

Epyacia oe Stemiotniuoviko neptBaiiov AMgg...

Mapdywyn VEwv epeuvnTkwY L6eWV ...

e Avalntnon, avaluon kot cuvBeon Sedopévwv Kal TAnpodoplwy, PE TN XPAOoN Kol Twy
anapaitnTwy TEXVOAOYLWV

e  Autovoun Epyaoia

e  Opaduwkn Epyaoia

e Epyaoia oe Slemotnpoviko neptBaiiov

e JeBaouog oto duoiko meplBaiiov

e ANdn anodpaocswv

e Jxeblaopog Kal Slaxeiplon Epywv

e AOKNON KPLTIKNG KOL QUTOKPLTLKAG

e [poaywyn tng eAeUBepng, SNULOUPYLKAC KaL EMAYWYLKAG oKEYNG
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(3) NEPIEXOMENO MAGHMATOZ

ENOTHTA |

Mapoucioon mapaSelyLATWY OPLOUNTIKWY TPOCOUOLWOEWY TWV EKTTOUTTWY PUTTWY KOL TNG XNILKAG
clotaong tng atpnoodalpag, Bacewyv dedopEVvwY cUUTEPIAAUPBOVOUEVWY §0pUDOPLKWY KOl
METEWPOAOYLIKWV SESOUEVWVY KL XPNOLUOTNTAG TOUG.

Mapouctdlovtal GUVOTTIKA

1) Ta tpoPAr AT GTOUC UTIOAOYLOUOUC TToU odellovtal 6T MEPUTAOKOTNTA KOL N YPOULULKOTNT
™G XNUElag Kal tng dUoLKAC oto mepBArov Kal mwe autd erthbovral, mapadeiypata

2) Baoelg 6edopévwy Ekmopunwy Atpoodatpikwy PUTwy mou xpnotonolovvtal oe Movtéla
Mowotntag Tou Aépa Kot KALLOTIKG Lovtéha, Ei6n ekmoumwy kat arnd T e§aptwvral
(mapapetponolioelg), o Tpomog dnpoupyiag BAcEwv EKMOUNWY, tapadeiypata

3) Baoelg dedopévwy ano S0pudopLkEG mapaTnProEL; CUOTUONG TNG ATLOODALPAG, LETEWPOAOYLKA
Sedopéva, Kal armd aplBUNTIKEG TTPOCOUOLWOELG KALLOTIKWY TIOPOUETPWY Kal TpOmog enetepyaoia
Toug pe mapadelypata.

ENOTHTA Il

Hands-on yla dnuoupyla kat xprion §€80UEVWY EKTTOUMWY Kal Xprion ouyxpovwyv MovtéAwv

Alaomopdg Kat XnUelag Pe SLaSIKTUOKES Q0K OELG

e [ TNV og BAOOG KATAVONGN TNG XPNOLULOTNTAG TWV APLOUNTIKWY TIPOCOUOLWOEWY, 0 POLTNTAG
KaAeital va melpoapatiotei pe tov HY, dnuoupywvtag ta §IKd Tou poypappata os yA\wooa
nipoypappatiopoU fortran kat Aettoupytkd meptBallov linux yla TNV Katavonon eTAEYUEVWVY
TePLBOAAOVTIKWY SLEPYACLWV.
5 0lOKAOELG e avamTtuén mpoypapupdtwy o€ fortran (ekmoumnég evwoewv and tn Bdlacoa,
UTIOAOYLOHOG 0TABEpWY BEPUIKWY, TPLUOPLAKWY Kol GWTOAUTIKWY avTLSpAoewyV Kol Xpovou {wh¢
oe Sladopeg atpoodalplkég ouvlnkeg mieong Oeppokpaciog kat nAtodpavelag, nuepnoLla
StakVpavon tportoodatplkoll 6Zovrog, dnpoupyia alwpoluevwy cwuattdiwv otnv atuoodalpa,
enibpacn Oepuokpaociag Kat NALodpAveLag OTIC EKTTOUMEC aepiwv amo tn BAdotnon)

ENOTHTA IlI

Hands-on aoknoelg yia tnv Enegepyacia Bacswv neptparioviikwy dedopévwy Ue Eudaon ota
Sopudopikd Kal LETEWPOAOYLIKA SESOUEVA YLA TNV KATNYOPLOTIOLNGOH TOUG KoL TRV €aywyn
OUOXETIOEWV.

e o TNV enegepyacio AMOTEAECUATWY TWV LOVTEAWY AAAA Kol BAcewv §eS0UEVWY, 0 POLTNTAG

KOAeltaL va melpapatiotel pe tov HY, dnuloupywvtag SIKA Tou mpoypappata o€ yA\waooo
Tipoypappatiopol python (worksheets with jupyter notebooks) yla tnv e€otkeiwor] Tou pe
Slayxeiplon meplBaAloviikwy §edopévwy, TNV ATIELKOVLOT TOUG KAl TNV e€aywyr) CUCXETIOEWV
MeTagl Toug.

® 5 0OKINOELG LE AVATTTUEN TTPOYPAUUATWY O python (avayvwon de8ouévwy, UTIOAOYLOUOG HECWY
OpWV, NUEPNOLWY, UNVIALWY, EMOXLAKWY, SLAXPOVIKWVY TACEWV, TAUTOTOLNGCN AKPAlWY TLUWVY,
OTATLOTLKI) CUYKPLON KOL CUCXETIOELG OELpwV SES0UEVWY, YPADLKEG TTOPOAOTACELS, XAPTEG
Sedopévwy, mapepBoAr SeSopévwy yla aAhayr] Yewypadlking f XPovikng avaAuong, Snutoupyla
LOTOYPOUUATWY). Xpon HeTewpoloyLlkwy Sedopévwy amo to ERAS kat Sopudoplkwy amo tov
TROPOMI.
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(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno ue mpoowrno, E§ amootacewg
ekmaidevan KA.

O tpoémog napadoong nepthappavel Staléelg otnv aibouvoa
Sidaokaliag kat mapouciaon Bivteo (mpoowmo pe
npoowrno). H StdaokaAia Ba yivetal €€’ anootdcewg Lovo
0€ EKTOKTEG TIEPUTTWOELG.

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LE TOUG (POLTNTES

Yrnootrptén tng padnaotakng dtadikaoiag péow tng
nAektpovikng mAatdoppag eClass mou umootnpilel tnv
untoBoAr| ekBECEWV KAl EPYOOLWV TWV dOoLTNTWY, TNV
avaptnon Stahegewv kat mpdoBetou SLOAKTIKOU UALKOU, TNV
avAPTNON AVAKOWWOEWV Kot BaBpoAloylwy e Guean Kot
autépatn evnuépwaon Twv doltnTwy PHéow e-mail.

OPrANQZzH AIAAZKAAIAZ

leplypagovtatr  avaAutikd 0 TPOmMoG  Kal
uédodot Stbaokaliag.
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon,
Aogknon  [lebiou, MeAétn & avdAuon
BiBAoypacpiag, @povriatrplo, Mpaktikn
(ToroO€tnon), KAwiwkn Aoknon, KoAAirexviko
Epyaotripto, Aabpaaotikn Sibaokalia,
EKTTOUOEUTIKEG ETILOKEWELS, EKTTovnaon UEAETNG
(project), Suyypan epyacias / epyaciwy,
KaAAwreyvikn énutoupyia, K.Am.

Avaypdpovtal oL WPEG UEAETNG TOU POLTNTH yLat
kave padnoiakn Spactnplotnta kadws kat ot
WPEG Un kaedobdnyoUUEVNG UEAETNG CUUPWVA LUE
TG apXEG Tou ECTS

. ®Ddprog Epyacia
Apaotnplotnta 2 Py J
Eéaunvou
ALAAEEELC (10 mapoustdoelg 40
Twv 4 Wpwv)
Aoknoelg — hands-on (10x 8 80
wpeg / doknon)
AtouLkn gpyaoia (oe HY, 60
avaAuon mpoPAnuatoc,
Snpoupyia ayoplbuou,
Snuoupyia mpoypdupaToc,
avadpopd)
Mparmth €€taon (xpdévog 30
e&€taong Kal LeAETNG)
Mn kaBodnyouevn 40
MEeAETN (ouvteheotric bopToUL:
WpPeG HeEAETNG / wpa SlaAéEewv x
wpeg StaréEewv 1,00 x 40 =40,
B&opadeg pehétng =14)
Zuvolo Qpwv Mabruatog 250
ZUvoAo ECTS (25 tpeg/ECTS) 10
YUvoho Mabnpatog 10

AZIONAOTHZIH ®OITHTQN
Meptypapn tne Stadikaociag aéloAoynong

Mwooa AéoAoynang, MéBobdot atloAdynaong,
AlQUopQWTIKA N Suumepaouartiky, Aokipuaoio
MoAdartAric  Emidoyrig, Epwrtrioelg  S0vroung
Anavtnong, Epwrtrioels Avamtuéng Aokuiiwy,
Entidvon MpoBAnuatwv, [panty Epyaoia,
Ek¥eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnplakrn Epyaocia,
KAwikn  Eé€taon AocOevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoodLlopLopEVa KPLTHPLL
aéloAdynong kat eav kot mou eivat mpooBdaotua
Q7O TOUG (POLTNTEG.

Mwooa afloAoynong: EAAnvikn 1 AyyAkn

Tpomol AfloAdynongBaBuol ava Aflohdynon

Aoknoelg 10 x 2 BaBuoug/doknon = 20 Babuoi
Atouikn Epyacia 60 BaBpuot
Mparmth E€€taon 20 BaBuot

JUvolo = 100 Babuol

Jtoug dottnTég Ba 50Bel alyopLlBUOG yLla va KATAVOOoUV
TNV KATavoun Twv Babuwv Kal ta KpLtipla pe ta onola Ba
BaBuohoyouvtatl ot avadopEg Toug.

H teAikn €€taon Ba mepLéxel epwtrpata MoAAATAWY
EMAOYWV TTOU KAAUTITOUV TNV UAN TwV Bepdtwy Twy
SLoAEEewv.

o TNV aTouLKA epyacia ot poltntég Ba mpemel va
HeAETAOOULV €va BEpa OXETIKO pe To NeptBaAriov pe
Snuloupyia mpoypappatog fortran ) pe python. ©a kavouv
avaluon npoBAnuartog, dnuoupyia adyoplbuou,
Snuloupyia mpoypappatog, kat téAog avadopad. H epyaocia
amalttel T napadoon Tou MPOYPAUUATOG KoL TNG avadopag
LLE TOL MOTEAECLOTA.
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EMII57- IPOXQPHMENA OEMATA ®AXMATOMETPIAX MAZAX

(1) TENIKA

2XOAH | >XOAH OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | XHMEIAZ

EMNINEAO ZNMNOYAQN | METAMTYXIAKO

KQAIKOZ MAOHMATOzZ | EMI157 EEAMHNO ZMNMOYAQN | EAPINO

TITAOZ MAGHMATOZ | NMPOXQPHMENA OEMATA OAZIMATOMETPIAL MAZAZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QTTOVELOVTAL OE OLOKPLTA UEPN EBAOMAAIAIES | MISTOTIKES
ToU padruatog m.x. AlaAééelg, Epyaotnplakec AoKNoeLs K.ATT. Av ol

. . , , . , QPE2 MONAAE: /
TILOTWTLKEG HOVASEG ATTOVEUOVTAL EVLAX LA TO CUVOAO TOU UaSriuatos
avaypate tic eBdouadiaies wpeg StbaokaAing ko To dUVoAo Twv AIAAZKANIAZ ECTS
TULOTWTIKWVY LOVAS WV
Alaé€elg kal Epyaotnplakég AOKNOELG 5 10

MpooV€ote oepég av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEYOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA OTO

(6).

TYNOZ MAOGHMATOZ | EwdikoU untoBdaBpou, edikeuong

yevikoU unoBadpou,

e1ékou urtoBadpou, Ldikeuong

VEVIKWVY YVWOEWY, avantuéng Seélotritwv

NPOANAITOYMENA MAGHMATA: | Ta mpoarmnattoUpeva padnuata yia Gottntég mou BEAouv va
TIAPOUV TO HABNUA AUTO elval: Ta padriuata TG AVOAUTIKAG
Xnuetag | kat Il Tou mpomtuxtakol TPOoyPAMOTOG TOU
Tunuatog Xnuetag tou Mav. KpAtng n avtiotolya pabnuata
AvoAutikng Xnuelag aAAwv Mavemotnuiwy mou KaAUTITouV
v 8La UAN. Onwg emiong kat Suo eEANVA EPYOOTNPLOKWY
poOnuatwyv Avalutikig Xnuetag mou éudaon divetal otnv
gvopyavn avaiuon.

TAQZ3A AIAASKAAIAS Kot | AyyAwr)
EZETAZEQN:

TO MAOGHMA MNPOZMEPETAI E | NAI otnv AyyAwkn
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | Ze kdBe akadnuaikd €1og 1o pabnua xet eClass website.
MAGHMATOS (URL)
https://www.chemistry.uoc.gr/eclass/courses/CHEM-

POST104/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal to uadnoLoKd AmOTEAECUATA TOU UATNIUATOG OL GUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAAou emutéSou mTou Yol AITOKTHOOUV Ol POLTNTES UETA TNV EMLTUXN 0AOKANpwan Tou Uadriuatog.
SupBouleurteite to Mapaptnua A
o [Ieptypacri Tou Enunédou twv Madnaotakwv ATIoTEAEOUATWY yLo KAOE Eva KUKAO omoudwv ouppwva Ue to MAaioto
Mpoadvtwy tou EupwnaikoU Xwpou Avwtatng Ekmaibevang
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwrniaikoU MAataiou Mpoaovtwv Awa Biou Madnong kot to Mapaptnua B
o [lepiAnmtikog O8nyog ouyypaprc Madnaotakwv ArtoteAeoudtwv

° Ot portnTéG Ba TPEMEL va KatavooUV MARPWG TLG apXEC AELTOUPYLAG OAWY TWV TEXVIKWV
TipOXWPNUEVNG dacpaTOUETPaG ATOG KL TWV OXETIKWY LEBOSwWV Slaxwplopou, kabwg Kat
Va UIopoUV va TIg €nyrnoouv. Oa MPEMEL va £X0UV TNV LKAWVOTNTA Va €€nNyrjocouv Ta
TIAEOVEKTHOTA KOl LELOVEKTHATA TNG KABE TEXVIKAG, KABWE Katl val UItopouyv va
TLOPOUCLACOUV EDOUPUOYEG TWV TEXVLIKWV.
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Ot poLtnTEG B TIPETEL VA €XOUV TNV LKAVOTNTA VO TIPOTEIVOUV KATAAANAEG TEXVLKEC
dacpatoueTpiag palog yo kabs opada avaAlutwy Kot ta SLopopeTIka €8N Selypudtwy
(uATpa Selypartoc).

Ot portnTég Ba PEMEL va KOtavooUV Th AOYLKA TwV BNUATWY MPOETOLHACiag SEYUATWY
TIOU TIPONYOUVTAL TWV EVOPYAVWY aVOAUCEWY, Kal va €Xouv tn §totnta va emAéyouv ta
KOTAAANAa Bripata enegepyaciog avaioya pe to £i60¢ Tou Seiypartoc.

MEOW TWV EPYACTNPLAKWY TIELPOUATWY Ol GoLTNTEC Ot ATTOKTHO0UV TIG SEELOTNTEG KoL
YVWOELG YLO. TN CWOTH Kol aroSoTikn Aeltoupyia eTAEYUEVWY GOOUOTOUETPWY HAT0G
(aTOMIKAG KO LOPLAKAG LATOG) YLD TTPOXWPNHUEVEG AVAAUCELG.

Ol dolTNTEG Ba ATOKTCOUV YVWOELG VLo TN owoTh enefepyacia Sedopévwy mou
Kotaypadovtal pe TNV KABe TEXVIKN Kal yLo To kKaBe gidog avaAuonc.

OL doltnTEG Ba PETEL VO ATTOKTAGOUV TNV LKOWOTNTA VA TTAPOUGLAcouV pia cUvolin eVog
OXETIKOU HE TNV aVOAUTIKN XNUELO ETLOTNHOVIKOU apBpou, ue evladépovta Katl
EMLOTNUOVIKA 0pB06 TpOTIO.

Fevikég Ikavotnteg
AauBavovtag urton TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTWG QUTEG QVAYPAPOVTAL OTO
Mapdptnua AutAwuatoc kot mapatidevrat akoAoUdwe) o€ mola / MOLEC ATO AUTEC ATTOOKOTEL TO pUadnua;.

Avalitnon, avaAuaon kat ouvOeon Sebouévwy kat SXeSLaOUOCS KaL Staxeiptan Epywv

TIANPOWOPLWY, UE TN XPION KOl TWV QmapaitnTwy 2eBaouoG aTn SLaPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOMIKOTNTA
TexVOAoyLwV 2eBaouog ato puatko meptBaAlov

[pocapuoyr o€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAUaTIKi¢ kat B¢ umeuBuvotnTag
Afyn anopdoewv Kot evatodnaoiac o Yéuata pUuAou

Autoévoun epyaocia A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyaoia Mpoaywyn TG EAcUIEPNG, SNULOUPYIKNG KOl EMOYWYLKIG OKEYNG
Epyacia oe Stedvég neptBaAlov L.

Epyaoia oe Slemiotnuoviko neptBailov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWY s

Avalntnon, avaluon kat ouvBeon Sedopévwv kat MAnpodoplwy, HE TN XPAON Kol Twv
QMaPALTNTWY TEXVOAOYLWV

Autovoun Epyaoia

Opadikn Epyacia

AN anodpacewv

IXeSLAOUOG KAl Slaxelplon Epywv

AoKNon KPLTIKAG KoL AUTOKPLTLKNG

Mpoaywyr t¢ eAeVBEPNC, SNULOUPYLKNG KAL EMAYWYLKAG OKEWYNG

(3) NEPIEXOMENO MAGHMATOZ

Meplexouevo SLAAEEEWV KOL TIELPAUATIKWY Q0K OEWV

Mponyuévn dacuatopetpia Halag EMaywylkd culevyuévou mAdopatog (ICP-MS),
Melpapa: MoAuoTolyelakog MPoodloplopog LETAAAwY o Selypata vepwy pe ICP-MS
ICP-MS HEUOVWUEVWY CWUATLIS LWV yLa TOV TPOCSLOPLOUO VOVOSWHATLS WY TIOU TIEPLEXOUV
METAAAQ,

Melpapa: mpoodloplopdg vavoowpatdiwy Ag kot Au

ICP-MS moAAamAwv cuMektwv (MC) yla akptBr mpooSloplopd avaloyiag LooTOmwyY g
YEWAOYLKA, TeEPIBAANOVTLKA KOl apXaloAoyikd Selypata

Mpoxwpnuéva Bépata pacpatoueTpiag palag - opyava

Oeswpla kat Nelpapa: Xpron tng dacpatopetpiag palog yia tnv kataypadn tne palog
EVWOEWV UE PHEYAAN akpiBela Kal mTPoadLlopLloog TOU XNHWKOU Toug TUToU

MpwTteoutkn He xprion MS - Mépog 1 (xaptoypadnon nentdiwy, bottom up mpwteopikn)
Mpwteoutkn pe xprion MS - Mépog 2 (avalntnon oe Baoelg eSouévwy yla TV TAUTOMOoLNoN
MPWTEIVWV)
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e Nelpapa: Npoadloplopde tng alniouyiog mentidiwv pe dtadoxikn dacpatopetpia palag

e [lapakoAolBNGoN TNE MOLOTNTAC TOU AEPA OE TIPAYUATIKO XPOVO UE Xpron apecwv MS

(meptBarhovtikeg edpapuoyEg e Baon to SIFT-MS)

e [lewpdapata duoikoxnueiag pue tn xpron doopatopetpiag palag, Neipapo: NMPoodloplopog

¢ BaokoTNTOC AULVOEEWY OTNV agpla paacn

e LC-MS/MS yla moootikn avaluan,

e [leipapa: MoooTkog MPoadloplopog TN Kadeivng Kal tou Bevioikol 0E€0C 0 avoUKTIKA

KOLL EVEPYELAKA TIOTA

e [Napouctdoelg doltntwy oe Bépata mov avatibevrtal katd ti¢ éouddeg 3-6.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno pe mpoowrno, EE amootacewg
ekmaidevan K.Am.

O tpomnoc napadoong neplhappavel Stahé€elg otnv aibovoa
Si6aokaliag Kot MELPAUATA OTA EPYACTHPLA OPYAVWV
dacpatopetpiog palog (mpoowrmno Ye mpoowrno). H
Sibaokalia Ba yivetal €’ amooTAoEwWS LOVO O EKTAKTEG

TIEPUTTWOELG.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowvwvia
E TOUG (POLTNTEG

Yrootnptén tng pabnolakng Stadlkaciag PEow TG
nAektpovikng mMAatdpoppag eClass mou umootnpileL TV
uTtoBoAn epyactnpLAKWVY EKOECEWVY KAl EQYAOLWV TWV
dottnTwy, TNV avaptnon StaAéEewy Kat TpocBeTou
SL6AKTIKOU UALKOU, TNV avAPTNON AVOKOLWVWOEWVY Kall
BaBpoAoylwy HE AUEDN KOL AUTOUATN EVNUEPWON TWV

dottnTwy pécw e-mail.

Xprion Bacewv 6e6ouévwy Kat EL61KOU AOYLOMLKOU yLa TNV
EPHUNVELA TWV QTTOTEAECUATWY TWV TIELPOUATWV

daopatopetpiag palag.

OPrANQZH AIAAZKANIAZ i ®doproc Epyaciog
Meptypagovtat avaAutikd o0 TPOMOG  Kat Apaotnpiotnra E A
éaunvou

ueédodbol Stbaokaliag. DlaNéS 1 , 4 56
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon, LO,( ECELG (14 mapouotdoels twy
Aoknon  [ebiou, MeAétn & avdiuon wpdv)
BiBAoypaiag,  ®povrtiotripto,  lMpaKTikn EpyaotrpLa (epyaotnpiakdg xpévog 66
(Toro9étnon), KAwikri Aoknon, KoAArexviko yla 6 ackfoelg + cuyypadn ekBécewv)
Epyaatiipto, Awbdpaotikn bibaokalia, EpYQoleg (skmdvnon 2 epyactiv yla to 18
ExkmaubeutikéG emIokEYELS, Ekmovnon UEAETNG omity)
(project), Zuyypaer epyaoiag /' £pyactdy, | ['nq 064 6140€LC GOLTNTMV (xpbvoc 17
KaAAwreyvikn dnutoupyia, KA. , ,

TPOETOLOOLAG KAl TApousioong)
AVaypapovTal oL WPEG HEAETNG TOU QPoLTNTA yLa Tehwkr) EE€Taon (xpovog efétaong kau 37
kade padnaiakn Spactnplotnta kadws kat ot HeAETNG)
WPEG Un kadoSNyoUUEVNG UEAETNG CUUPWVA UE Mn kaBodnyoupevn MeAEtn 56
TG apxEG Tou ECTS (ouvteleoTrig ddpTOU: WPEG PEAETNG /

wpa SLadé€ewv x wpeg SLaAEEewv ava

Bdouada = 1,00 x 4 = 4,00

BSopuddeg perétng =14 )

JUvoho Qpwv Mabnuatog 250

ECTS (25 wpecg/ECTS) 10

AZIONOTHZH ®OITHTQON | NMwooa afloAoynong: AyyAkn

NMepypaepn e dtadikaoiac aétoAdynong
Mwooa AoAoynong, MéSobot a&loAdynang, TpOTIOIL BaBuol ava AgloAdynon
MauopQwTIKY 1 Supepacuatikr, Aokacia | ASLOAOYNONG

MoAAarmAni¢  Emtdoyri, Epwtrioelg Zuvtoung
Anavtnong, Epwrtrioeis Avamrtuéng Aokyiiwy,
Enmtiduon  lpoBAnudtwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eéctaon,
Anuoota Mapouoiaon, Epyactnplakr Epyaocia,
KAwvikny  E&€taon Aodevoug,  KaAAitexvikn
Epunveia, AAAn / AMec

Epyaoieg oto
Imitt

2 epyaoieg x 5 Babuol ava epyaocia = 10

Epyaotnplakeés 6 avadopég x 10 Babuot ava avadopd =

Avadopég 60
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Avapépovtal pnta mpoodLloplopEva KpLTHpL
aloAdynong kat eav kat mou eivat mpooBdoua
QIO TOUG (POLTNTEG.

Mapouoidoel 1 mapouciaon x 15 Babuol ava
napouocioon =15

TeAwkn E€€taon 15 Babuol
YUvolo = 100 BaBuol

YTouc dpottntég Ba SlveTat UTIOSELY O EPYALOTNPLAKIG
€kBeong, mou Ba UmopoUV val akoAouBrcouV yLa TIC SLKEC
TOUG gpyaoTnpLlakég avadopec. Eniong Ba toug So0et
OAYOPLOLOG yLa VA KOTOVONGOUV TNV KOTAVOUN Twv Babuwv
KalL Ta KpLTrpla e ta omola Ba BabuoAoyouvtal ot
avadopEg Toug.

H tehkn e€€taon Ba mepléxel epwthpata moAAATAWY
EMAOYWV TIOU KAAUTITOUV TNV VAN Twv Beudtwy Twv
SloAé€swy. ITa O€pata mou analtovyv UTIoAoyLoUoUC Ba
SlvovTal oL OXETIKEG EELOWOELG.

It TIC TAPOUGLACELG TOUG oL pottnTég Ba emAéyouy éva
Béua avoluTikng xnUelag (baopatopetpilag Halag n
xpwpatoypadiag cuvduacpévng Le pacuaTopeTpia palag)
Qo EMLOTNOVLKO apBpo Tou Ba mpEmeL va £xeL
dnpooteutel og EPLOSIKG AVAAUTLKNAG XNMElag péoa ota 5
teAevtala xpovia.

Ol epyaoieg yla to omitt Oa mepthappdvouy tnv enséepyacia
avoAUTIKWVY Sedopévwy, TNV epunveia paoudtwy, TNV
e€nynon twv apxwv Aettoupyiag Stadopwv cuyxpovwv
pueBOdwv avaiuong.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAoypapia:

Freeman & Company

- JuvaQr) EMIOTNUOVIKA TTEPLOSIKA:

e The Analyst
e Analytica Chimica Acta

e Talanta

e Quantitative Chemical Analysis, Daniel C . Harris , Charles A . Lucy , 10th Ed, W.H.

e Inuewoelg Adaokovta: Advanced Mass Spectrometry Experiments for Chemistry
Students, 2. Nepyavtig, Mavermotiuo KpAtng

e Mass Spectrometry for Chemists and Biochemists, Robert A. W. Johnstone and Malcolm
E. Rose, Cambridge University Press.

e Journal of Chemical Education (ACS)
e Analytical Chemistry (ACS)
e  Reviews in Mass Spectrometry

e Journal of the American Society for Mass Spectrometry
e Journal of Chromatography B
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INEPITPAMMA AINIAQMATIKHX EPTAXIAX

(6) TENIKA

2XOAH | >XOAH OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | XHMEIAZ

EMINEAO ZMOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZ EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ | AINAQMATIKH EPTAZIA

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TEPIMTWON IOV OL TILOTWTIKEG UOVAOEG QTTOVEOVTOL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padniuaroc .. AlaAéEsig, Epyaotnplokéc AGKHOELG K.ATTL. Av oL QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEG ATTOVELOVTAL EVILX YL TO OUVOAO TOU UaBNUATOG MONAAEZ
. . , . AIAAZKAANIAZ
avaypate ti¢ eBdouadiaies wpeg StbaokaAiag kot To dUVoAo Twv
TUOTWTIKWY UOVASwWV
BiBAloypadia, epeuvnTiki epyacia, emeepyacia AmOTEAECUATWY, 58 30

ouyypadn kat urtootnpEn A.E.

MpooVéote oepéc av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG uEVOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | ElSikeuong yvwaoswy,

yevikoU urtoBadpou, CXV('XT[TUET]Q SSELOTT']T(.UV
£L6tkoU urtoBadpou, elbikevang

VEVIKWVY YVWoewV, avantuéng Seélotntwv

NPOANAITOYMENA MAGHMATA: | OAokARpwon Twv HaBnuATwy TPWTOU £TOUC, LOOSUVAUA LUE
60 ECTS

FAQZZA AIAAZKAAIAL ko | EAAHNIKH ko/ry ATTAIKH
EZETAZEQN:

TO MAGHMA MPOZ®DEPETAI ZE | OXI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

(7) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovrtal to uadnoLoKd AOTEAECUATA TOU UATNIUATOG OL GUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou YA ATOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKApWan ToU LodnUaToG.
SupBouleurteite to Mapaptnua A
o [leptypacpn Tou Emutédou twv Madnotakwv AroteAeoudtwy yLa kade éva kUkAo amoudwv oupupwva ue to MAaioto
Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaidevong
o [lepypacikoi Asikteg Emunédwy 6, 7 & 8 tou Eupwrnaikou MAataiou Mpoodviwv Awa Biou Madnong kat to Mapaptnua B

o [lepidnmtikog O6nyog ouyypapric Madnaotakwv AmoteAeoudtwv

2T0X0G TNG SUTAWUATIKAG epyaciag eivat va punBolv ot M.@. oTnV EMLOTNOVIK €PEUVA OXETIKNA UE
TIG BEUATIKEG TOU MPOYPAUUATOG, VA AVATITUEOUV TIG EPEUVNTIKEG TOUG LKAWVOTNTEG YLOL TNV EKTIOVNON
EPELVNTIKWV €pyactwv LPNAou eruunédou, mpoetolpalovtag toug M.®. Too0 yLa avefdptnTn gpyacia
oToV SNUOGCLO Kal LOLWTIKO TOUEN 000 Kl Yo SLEAKTOPLIKEG OTIOUSEG.

OL M.O®. Ba amoktrioouv TL§ anapaitnteg S§LOTNTEG yLa auToSUvan EPEUVA KAL XPrON TTNYWV Kol
BLBAloypadiog yia tn cuyypadr EPEVVNTIKWY HEAETWY KABWE KaL TNV LKAVOTNTA UTIEPACTILONG TWV
ETULOTNUOVIKWY ATMOPEWV TOUC E TEKUNPLWHEVO TPOTIO.

Fevikég Ikavotnteg

AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWE QUTEC QVAYPaQOVTAL OTO
Mapaptnua AutAwuartos kot mapatidevrat akoAdovdwe) o€ mola / MOLEG Ao AUTEG ATTOOKOTEL TO Uadnua;.

Avadlnitnon, avaAuvon kat ouvOeon Sebouévwy kat xeblaouog kat Staxeiptan Epywv

TIANPOPOPLWY, UE TN XPION KOl TWV QIapaiTNTWV 2eBaouoG atn SLaPOPETIKOTNTA Katl OTNV TOAUTTOALTIOULKOTNTA
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TexVoAoyLwv 2eBaoudg oto puaolko meptBaAlov

lMpocapuoyr o€ VEEG KATAOTHOELG Enibelén kowwvikrig, emayyeAuartikrc ko ndkrig umevBuvotntag
AfYn anopdoewv Kot evalodnaoiag o Yéuata pUuAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTEpnG, SNIULOUPYIKIG KAL ETAYWYIKIG OKEYNG
Epyaoia oe tedvég neptBaAlov L.

Epyacia o€ Stemiotniuoviko neptBaiiov AMeg...

Mapaywyn VEwV EPEUVNTIKWV LOEWY s

e Avalitnon, avdluon kot cUvBeon Sedopévwy kal TAnpodoplwy, KE TN XPHon Kol Twv
amapaiTNTWY TEXVOAOYLWV

e  Autovoun Epyaoia

e  Opadikn Epyacia

e Epyaocia og Slemotnpoviko meptBailov

e JeBoopodg oto duoLko mepBaAiov

e AQYn anoddocswv

e JxebLaopOC KaL Slaxeiplon Epywv

e AOKNON KPLTIKAG KOl QUTOKPLTLKAG

e [poaywyn t¢ eAeVBEPNC, SNULOUPYLKNG KAL ETMAYWYLIKAG OKEWYNG

(8) NEPIEXOMENO MAGHMATOZ

H AutAwpatikn Epyacia ekmoveltal eviog xpovikoU SLaoTraTog VoG e€apnvou aAld n
TIPOTIOPOLOKEVUALOTLKI Epyacia e TNV emloyr] Tou BEUaTog UMmopel va €xeL apyloel vwpltepa.
MNephapPavel BLBAloypadikn €peuva, TPOCSLOPLOLO EMLOTNLOVIKWY EPWTHCEWV TIPOG SLEpELUVNON,
EPYQOTNPLOKN €pEUVA, EMEEEPYAOIA TWV EPEUVNTIKWY AMOTEAECUATWY, cuyypadh Kal apouacioon
ToUuG,.

la tnv ekmovnon g o/n M.@. avalapBavel, oe cuvevwonon pe tnv Entpornr Mpoypdppatog
Iroudwv Kat éva (emPAEnovta) Stéaokovta, TNV EKTIOVNCN €VOG EPELVNTIKOU £€PYOU UTIO TNV
kaBodrynaon kat eronteia tou/tng Stddokovta. O/H M.®. kat o/n enontelwv/ouca oo Kowou
koBopilouv To MPOYPAUUA CUVAVTICEWY KOL TNV TIEPLOSIKI EMLOKOTNGON TIPOOS0oU EVIOG TWV
XPOVIKWV TAQLCIWY TIEPATWOEWG TNG AUTAWHATIKAG Epyaciag.

H E.M.Z. kat o/n emBAénwv/ovoa £xouv Thv VBVVN TNG MapakoAoUONGNG KoL TOU EAEYXOU TNG
nopelag Twv omoudwv tou M.@.. H TAKTIKA ETKOWWVIA LE TOV EMOMTEVOVTA aKASNUAiKO TapEXEL
v eukatpia otov/otnv M.@. va emAloel amnopieg, va Slopbwaoel av ival avaykalo TV epeuvnTIKA
Kal peBodoloyLkn mpoacyylon Kol Tautoxpova va BeATlwoet Tig Se€Lotnteg Stahektikol Adyou Kal
ouyypadng EPELVNTIKWY OTTOTEAECUATWVY.

H Authwpatikn epyaocia utootnpiletatl Snuoota evwriov 3peAolg EEETACTLKIG ETILTPOTING.

40



AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno pe mpoowrno, E§ amootacewg
ekmaidevan KA.

O tpomnoc napadoong neplAapBAvel epyactnplakn epyoocia
armno tov/tnv M.O., mapakololBnon cepvopiwy,
CUOTNHOTIKEG OUINTNOELG KOL TTpouUciacnh mpoodou.

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.IM.E. otn Abaokaldia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
E TOUG (OLTNTEG

Yriootrptén tng BLBALoypadIkig Epeuva HECW TNG
nAektpovikn mpocBaon tng BLBALOOAKNG, Xprion
UTTOAOYLOTLKWV TTOKETWV YLO TNV EMetepyaoia Twv
OIMOTEAEOUATWY KOl QUTOUOTN EVNUEPWON TWV POLTNTWV
péow e-mail.

OPrANQZH AIAAZKAAIAZ

Meptypagovtat avaAutikd o0 TPOMOG  Kat
ueédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan,
Aoknon  [ebiou, MeAétn &  avdAuon
BiBAwoypacpiag, @povriatrplo, Mpaktikn
(Toro¥€tnon), KAwiwkn Aoknon, KoAAitexviko
Epyaotrplo, Aadpaotikn Sbaokalia,
Exmoubeutikég emiokePeLg, Ekmovnon UEAETNG
(project), Suyypan epyaciac / epyaoiwy,
KaAAwteyvikn énutoupyia, K.AT.

Avaypdpovtal oL WPEG UEAETNG TOU POLTNTH yLat
kave padnoiakn Spactnplotnta kadwg Kat ot
WPEG Un KadoSnNyoUUEVNG UEAETNG TUUPWVA UE
TG apXEG Tou ECTS

. ®doprog Epyaciog
Apaotnpiotnta Efauivou

BiBALoypadikn LEAETN 50
Epeuvntikn Epyaocia 250
Enegepyaoia 150
QMOTEAECUATWY

Zuyypadn 100
Mapouaciaon Kat 200
YrootnpLén

ZUvoho Qpwv Mabniuatog 750
Z0voAo ECTS (25 tpeg/ECTS) 30
YUvoho Mabnpatog 30

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa A&oAdynong, MéSobot a&loAdynaong,
ALQUOPPWTIKA 1 SUUTEPACUATLKY, AoKiuaoia
MoAdamAric  Emtdoyrig, Epwrtrioelg Suvroung
Anavtnong, Epwtrioelg Avdamtuéng Aokiuiwv,
Enmtiduon lMpoBAnudtwv, [panty Epyaoia,
Ek¥eon / Avagopa, [lpogopikn Eétaon,
Anuéoia Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon Ao¥evoug,  KaAAwtexvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mPoodLopLoUEVA KPLTHPLL
aéloAdynong kat eav kot mou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

Mwooa aflohoynong: EAAnvikn i AyyAkn

Mo tnv e€€tacn Tng AutAwpatikng Epyaociag opiletat anod tnv
E.N.Z.  Tpwehng Efetaotik Emtponr, otnv  omola
OUMUETEXOULV 0/n eTuPBAeénwv/movoa kat 8Uo (2) dAa péAn,
TIou €lval kAToxol SL86aKTOPLKOU SUMAWUATOC, KAl aVKOUV
OTLG Katnyoplieg dtdackoviwv onwg opilovtal oto apbpo 83
tou N. 4957 (DEK A’ 141/21.07.2022). Ta péAn tng TpLueAoug
E€etaotikng Emutponng mpémel va €gouv TNV dla r cuvadn
ETLOTNHOVLKN €LOIKOTNTA HE TO YVWOTIKO OVTIKE(UEVO TOU
T(POYPAUHATOG,.

H e&taon tou/tng M.O®. amd tnv TpwueAn Efetaotikn
Emutponn yivetal petd amd dnpocla mapoucioon Kal Tig
EPWTNOELG TNG ETUTPONNG I Ot TMEPIMTWON KWAUUATOG
KATIOLOU PEAOUG TNG ETUTPOTNG, 0 GAAN nuUépa Kal wpa. H
TPLUEANG EEETAOTLKNA EMLTPOTIH ATOPAIVETOL UETA TNV EEETAON
yla TNV arovoun tou M.A. Héow ypamtr g avadpopds.

H Aut\wpatikr) Epyoaoia BaBuoloyeital pe Apiota, Alav
KaAwg kat KaAwg.

(9) ZYNIZTQMENH-BIBAIOTPADIA

H BLBALoypadia molkiAel avaloya e TNV EKAOTOTE OeUATIK TNG SUTAWUOTIKAG EPYAOLOC.
Ao tov/tnv srmuPAénovia/ovoa Sivovrat pepLkeG BBALOypadLkES epyacieg kat o/n M.O.
napakweital va Stepeuvroel autovopa tnv BLBAloypadia.
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COURSES OUTLINE IN ENGLISH
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SEMESTER A
EMP50 -ENVIRONMENTAL CHEMISTRY AND PHYSICS - CLIMATE CHANGE

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING

ACADEMIC UNIT | CHEMISTRY

LEVEL OF STUDIES | GRADUATE

COURSE CODE | EMP50 | SEMESTER | WINTER
COURSE TITLE ENVIRONMENTAL CHEMISTRY AND PHYSICS - CLIMATE
CHANGE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures and training experiments 4 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Specialized general knowledge, skills development

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Basic knowledge of analytical chemistry, organic
chemistry, and physical chemistry

LANGUAGE OF INSTRUCTION | Greek and English depending on the trainees

and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES in English
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST110/
(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

e The aim of the course is to present the environmental processes that affect the composition
of the atmosphere and the climate of our planet, with emphasis on the physico-chemical
processes that take place in the atmosphere and their impact on climate, ecosystems and
humans.

e The course also aims to highlight the connection between the atmosphere, oceans, land and
vegetation through energy and mass fluxes (of different chemical composition and physical
characteristics), which are crucial for the quality of the atmosphere and the climate of our
planet.

e Students should acquire the ability to critically search and consult the scientific literature on
Earth Science.

e Students should acquire the ability to present a summary of a scientific article related to the
environment and climate change in an interesting and scientifically correct way.

e  Students should be able to present a summary of an environment and climate change
related scientific article in an interesting and scientifically sound manner.
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e Student will also learn to work as a team.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

e  Search for, analysis and synthesis of data and information, with the use of the necessary
technology

e Working independently

e Team work

e Working in an interdisciplinary environment

e Decision -making

e Project planning and management

e Respect for the natural environment

e  Criticism and self-criticism

e  Production of free, creative and inductive thinking

(3) SYLLABUS

Module |

Structure of the atmosphere, Chemical composition of the atmosphere, Radiation balance
(blackbody, absorption, radiation emission, the greenhouse effect), Changes in Earth's climate -
clues, Atmospheric circulation (Mixing layer, Temperature inversion, Sea and continental
breezes, general circulation, Hadley's cycles, high low barometric, fronts, precipitation, true
winds, monsoons, stratospheric/tropospheric exchanges, monsoons, Valley, Southern
Oscillation).

Module Il

Marine Circulation, interactions between atmosphere and sea, Ekman's spiral, deep water
formation, marine layers, currents, upwelling. The water cycle and climate. Cloud formation and
types of clouds.

Module 111

Carbon cycle (carbon dioxide) and climate, Greenhouse effect. Air pollutants with climate impact.
Milankovich cycles. Carbon, oxygen and sulphur isotopes, use of isotopes to understand and
date processes in the environment

Module IV

Stratospheric chemistry, Chapman mechanism, Catalytic cycles for stratospheric ozone destruction
(active hydrogen, nitrogen and halogen cycles). Storage compounds and cycle coupling.
Stratospheric observations and predictions. The ozone hole (Arctic and Antarctic). Polar
stratospheric clouds. Heterogeneous reactions in non-polar regions of the stratosphere. ODP of
halogenated compounds. Supersonic effect of airplanes. The Junge layer and COS.

Module V

Tropospheric Chemistry: 0zone/NOx/CO, B. Ozone balance and the role of nitrous oxides, C. Free
radicals : OH and NO3, D. CH4, E. Anthropogenic NMVOCs, F. Biogenic NMVOCs, H. Nitrogen
cycle, I. Sulphur cycle, I. Halogenated compounds, K. Liquid phase in the troposphere, Henry's
Law Equilibria between liquid and gas phases in the troposphere, Liquid phase reactions, Air - sea
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exchanges, L. Particulate phase in the troposphere, Physical properties, Characterization,

Chemical composition, Atmospheric distributions in different parts of the troposphere, M.

Photochemical particle production, N. Heterogeneous reactions at the surface of suspended

particles. O. Atmospheric Acidity.
Module VI

Impacts of air pollution on Health and on ecosystems.

Satellite observations of the Earth and its Atmosphere.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

All lectures will be given in the classroom and activities will
be conducted face-to-face. Remote teaching will only be
resorted to in exceptional cases.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

The electronic platform eClass will be used to support all
teaching activities. This electronic platform supports the
submission of reports and student assignments, the posting
of lectures and additional teaching materials, and the
posting of announcements and grades with immediate and
automatic notification of students via their e-mail.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures (18 lectures 4 hrs) 72
Assignments (4 assignment 32
literature research)
Student Presentations 30
(preparation and presentation time)
2 written Exams (mid-term, end- 60
exam time + study time = 2x 30 h)
Self-study (study hrs / lecture hrs x 56
lecture hrs per week = 1,00 x 4 = 4,00
Study duration in weeks =14 )
Total hrs 250
ECTS (25 hrs / ECTS) 10
Course total ECTS 10

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Student evaluation in GREEK or ENGLISH

Type of Evaluation Points per evaluation

Home assignments 4 home assignments x 5 points per

assignment = 20 points

Student presentation 1 presentation = 30 points

Written Exam 2x 25 points = 50 points

Total = 100 points

Students will be instructed on how to perform literature
research and their assigned work as well as how to best
make their presentations.

Assignments: will include an in-depth study of the
functioning of the Earth system with an emphasis on
chemical processes which will then be discussed in the
group.

Presentations: Students will choose a recent research topic
that is relevant to the course from the international
literature, i.e. a research paper published in the last 5 years,
and present it in a brief 20-minute presentation.
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Grading: Rubrics will be provided for each graded
assignment.

Final Exam: The final exam will contain multiple-choice
questions that will cover the topics of the lectures and the
discussed assignments, as well as a number of topics to
develop that will enable the evaluation of the acquired
knowledge by the students.

(5) ATTACHED BIBLIOGRAPHY

o v e w

10.
11.
12.
13.
14.

15.
16.
17.

18.

19.
20.
21.
22.
23.
24,
25.

26.

INUEWWOELG padrpatog Stabéotpeg oto eclass

Atkinson R, Evaluated kinetic and photochemical data for atmospheric chemistry: Volume | — gas phase
reactions of Ox, HOx, NOx and SOx species, Atmos. Chem. Phys., 4, 1461-1738, 2004 (kinetic data) & 2005
Barry, R. G. and Chorley, R. J. (1998) Atmosphere, weather and climate. Routledge, London, Great Britain.
Bernninkmeijer C.A.M., et al., Nature, 356, 50-52, 1992.

Duplessy J-C, and Morel P., (1990) Gros temps sur la planete, Editions Odile Jacob, 15 rue Soufflot 75005 Paris.
Falkowski P. et al., (2000) The Global Carbon Cycle: A Test of Our Knowledge of Earth as a System, Science
290, 291-296.

Finlayson-Pitts, B. J. (2003) The Tropospheric Chemistry of Sea Salt: A Molecular-Level View of the Chemistry
of NaCl and NaBr, Chemical Reviews, 10.1021/cr020653t

Finlayson-Pitts B.J., Pitts, J.N., Jr., (2000) Chemistry of the Upper and Lower Atmosphere, Academic Press.
Graedel, T. E. and Crutzen, P. J. (1993) Atmospheric change: an Earth system perspective. W. H. Freeman and
Company, New York, USA.

Grant W. Petty, A first Course in Atmospheric Radiation, Sundog Publishing, Madison Wisconsin.

Jacobson M.Z., Fundamentals of Atmospheric Modeling, Cambridge Univ. Press, 1999.

Jacob D., Introduction to Atmospheric Chemistry, Princeton University Press, 2000

Joussaume S., Climat d’hier a demain, Science au present, CNRS edition/CEA, 1993.

Legrand M., Jouzel, J., Raynaud, D, (1994) Past climate and trace gas content of the atmosphere inferred from
polar ice cores, Chapter XXI, ERCA, Topics in Atmospheric and interstellar physics and chemistry, edited by C.
F. Botron, published by Les editions de Physique, 453-477.

Lowe D. C. et al., Nature 332, 522-525, 1988.

Platt, U., Hoenninger, G. (2003) The role of halogen species in the troposphere, Chemosphere, 52, 325-338.
Platt U., Moortgat G.K. (1999) heterogeneous ad Homogeneous Chemistry of reactive Halogen Compounds in
the Lower troposphere, J. Atmospheric Chemistry, 34, 1-8.

Seinfeld J., Pandis, S, Atmospheric Chemistry and Physics: From Air Pollution to Climate Change, Wiley-
Interscience eds, 2006.

Spyro, Th G, & Stigliani W. M., Chemistry of the Environment, Porentice Hall, Pearson Education LTD, 2003.
Wayne, P., Chemistry of Atmospheres, Oxford Science Publications (2000).

Wells, N. (1997) The atmosphere and ocean, John Wiley and sons, New York, USA.

Williams J., (1997) The Weather Book, USA TODAY, Vintage Books, A division of Random House inc., New York.
IPCC reports: http://www.ipcc.ch

https://ozonewatch.gsfc.nasa.gov/

https://csl.noaa.gov/assessments/ozone/2022/ Scientific Assessment of Ozone Depletion. WMO reports,
Geneva

https://csl.noaa.gov/assessments/ozone/2022/twentyquestions/ Twenty Questions and Answers about the
Ozone Layer.
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https://ozonewatch.gsfc.nasa.gov/
https://csl.noaa.gov/assessments/ozone/2022/
https://csl.noaa.gov/assessments/ozone/2022/twentyquestions/

EMP51-MODERN METHODS FOR ENVIRONMENTAL ANALYTICAL CHEMISTRY AND

BIOANALYSIS
(1) GENERAL
SCHOOL | SCHOOL of SCIENCES & ENGINEERING
ACADEMIC UNIT | Department of Chemistry
LEVEL OF STUDIES | Graduate
COURSE CODE | EMP51 | SEMESTER | winter
MODERN METHODS FOR ENVIRONMENTAL
COURSETITLE | ,\\ Al vTICAL CHEMISTRY AND BIOANALYSIS

INDEPENDENT TEACHING ACTIVITIES

WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:-leCllJ-ll:l;IG EHE
whole of the course, give the weekly teaching hours and the total credits
courses 4 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general

knowledge, skills development

PREREQUISITE COURSES:

Specialised

Organic Chemistry, Analytical Chemistry, Environmental
Chemistry, Physical Chemistry
v Greek.

v' English if Erasmus students take the course

LANGUAGE OF INSTRUCTION
and EXAMINATIONS:

IS THE COURSE OFFERED TO
ERASMUS STUDENTS
COURSE WEBSITE (URL)

Yes

https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST106/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The objectives of the postgraduate course MODERN METHODS FOR ENVIRONMENTAL
ANALYTICAL AND BIOANALYTICAL CHEMISTRY (EMP...), "Mass Spectrometry &
Chromatographic Technigues: Theory and Applications in Environmental Chemical Analysis
& Bioanalysis", are:

1) To consolidate the basic principles of Mass Spectrometry and Chromatography,

2) To present the modern instrumentation of Mass Spectrometry, Chromatography, and
Mass Spectrometry - Hyphenated Chromatographic Techniques for Environmental Analysis
& Bioanalysis

3) To acquaint postgraduate students with the identification of chemical structures and
guantitative determination in complex matrices with combined techniques of Mass
Spectrometry and Chromatography.

4) To practice with the applications of Mass Spectrometry-Chromatography techniques in
Environmental Analysis and Bioanalysis:
v' Gas Chromatography/Mass Spectrometry (GC/MS)
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v" Liquid Chromatography/Mass Spectrometry (LC/MS)
v"Inductively Coupled Plasma Mass Spectrometry (ICP/MS) and for comparison X-ray
Fluorescence (XRF).

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

(3) SYLLABUS

1 Mass Spectrometry

v" Theory of Mass Spectrometry

v/ Basic instrumentation of modern Mass Spectrometry:

Vacuum System

= Sample Introduction Devices: Direct introduction; Sample introduction from
chromatography (GC & LC)

= Jon Sources and lonization Techniques — Theory and Operation: Electron Impact
(El); Chemical lonization (Cl); Electrospray lonization (ESI); Matrix Assisted Laser
Desorption lonization (MALDI);

= Mass Analyzers & separation of charged masses (ions) — Theory and Operation:
Double Focusing (Sector) Analysis; Quadrupole Mass Analyzer (Q; full scan and
selected ion monitoring); Tandem Mass Spectrometry; lon Trap; Orbitrap; Time-of-
flight (TOF); Combinations (ESI-TOF; TOF-MALDI; Q-TOF); Inductively Coupled
Plasma Mass Spectrometry (ICP-MS); Resolution of Mass Analyzers

v" Detection of lons

v/ Mass Spectra:
= |Interpretation of Mass Spectra — Theory and applications

= El mass spectra
= Cl mass spectra
= ESI mass spectra

v Special seminars of Mass Spectrometry:

» Analysis of Organic compounds (EI-MS; CI-MS; ESI-MS)

= Analysis of Biomolecules (ESI-MS) (proteomics)

v' Elemental Analysis (ICP-MS) & X-ray Fluorescence (XRF).

v' Applications of Mass Spectrometry — Hyphenated Chromatographic Technigues in
Environmental Analysis:

=  Analysis with GC-tandem MS of polycyclic aromatic hydrocarbons (PAHs) and
persistent organic pollutants (POPSs) in the atmosphere
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= Analysis of drinking water disinfection by-products with GC-EI/CI-MS and LC-ESI-MS

= Determination and separation of bisphenol A, phthalate metabolites and structural
isomers of parabens in biological liquids with LC-ESI-tandem MS

= Analysis of atmospheric particle-bound trace metals with ICP-MS

= Bioanalysis-Metabolomics.

v" Applications of Mass Spectrometry techniques for real time environmental analysis:

» PTR-MS (Proton Transfer Reaction — Mass Spectrometry) the benchmark method for
simultaneous real-time monitoring of volatile (organic) compounds (VOCs)

= Aerosol Mass Spectrometry (AMS) for the determination of the chemical composition
of aerosols and in particular for components in ultrafine particles.

= Chemical lonisation Mass Spectrometry (CIMS), for the determination of compounds

of atmospheric interest.

2 Chromatography

v' Basics, theory and types of separation

Gas-chromatography
Liquid-chromatography

ASRNIN

¢ Normal phase HPLC

Basics, theory and types of chromatography

¢ Reverse phase HPLC

<\

Separation modes in IC

v' Qualitative and quantitative analysis in HPLC

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

All lectures will be given in the classroom and visits-
demonstrations will be conducted in the mass
spectrometry instrument laboratories (all face-to-face).
Remote teaching (on ZOOM platform) will only be
resorted to in exceptional cases.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

The electronic platform eClass will be used to support
all teaching activities. This electronic platform supports
the submission of reports and student assignments, the
posting of lectures and additional teaching materials,
and the posting of announcements and grades with
immediate and automatic notification of students via
their e-mail.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures & exercises (24 96
lectures 4 hrs)

Assignments: 30
Bibliographic research

Student Presentations 24
(preparation and

presentation time)

Final Exam (exam time + 44
study time)

Self-study (study hrs / 56
lecture hrs x lecture hrs

per week =1,00 x 4 =

4,00

Course duration in

weeks =14)

TOTAL HOURS 250
ECTS (25 hrs/ECTS) 10
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STUDENT PERFORMANCE
o ~ EVALUATION | Examination
Description of the evaluation procedure v/ Written Examination (70% of total grade)

Language of evaluation, methods of v" Presentation of bibliographic research (30% of

evaluation, summative or conclusive, multiple total grade)
choice questionnaires, short-answer questions,
open-ended  questions, ~problem  solving, Delivery of exercise solutions after the

written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

completion of the syllabus (without grading)

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

In addition to the notes and references provided during the course presentation, students can
also access specialized textbooks in the University of Crete's library and on the internet.

Proposed Books:

1) J. Throck Watson, O. David Sparkman, “Introduction to Mass Spectrometry:
Instrumentation, Applications and Strategies for Data Interpretation”,
ISBN:9780470516348 |Online ISBN:9780470516898 |DOI:10.1002/9780470516898

2) R. Ekman, et al. “Mass Spectrometry: Instrumentation, Interpretation, and Applications”,
Wiley, ISBN: 978-0-471-71395-1

3) Handbook of Advanced Chromatography/Mass Spectrometry Techniques, Edited by:

M. Hol¢apek and W. C. Byrdwell, Academic Press, ISBN: 978-0-12-811732-3

Proposed Sites:
https://masspec.scripps.edu/learn/ms/

https://chem.libretexts.org/Courses/Purdue/Purdue%3A Chem 26200%3A Organic Chemi
stry 1l (Wenthold)/Chapter 11%3A IR and Mass Spectrometry/11.06%3A Introduct
ion to Mass Spectrometry

EMP54- STATISTICAL TOOLS FOR DATA ANALYSIS

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING
ACADEMIC UNIT | CHEMISTRY
LEVEL OF STUDIES | GRADUATE

COURSE CODE | EMP54 | SEMESTER | WINTER
COURSE TITLE | STATISTICAL TOOLS FOR DATA ANALYSIS
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T[]‘:-;‘()C[lj-lligc SREE
whole of the course, give the weekly teaching hours and the total credits
Lectures and Laboratory Exercises 4 10
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https://masspec.scripps.edu/learn/ms/
https://chem.libretexts.org/Courses/Purdue/Purdue%3A_Chem_26200%3A_Organic_Chemistry_II_(Wenthold)/Chapter_11%3A__IR_and_Mass_Spectrometry/11.06%3A_Introduction_to_Mass_Spectrometry
https://chem.libretexts.org/Courses/Purdue/Purdue%3A_Chem_26200%3A_Organic_Chemistry_II_(Wenthold)/Chapter_11%3A__IR_and_Mass_Spectrometry/11.06%3A_Introduction_to_Mass_Spectrometry
https://chem.libretexts.org/Courses/Purdue/Purdue%3A_Chem_26200%3A_Organic_Chemistry_II_(Wenthold)/Chapter_11%3A__IR_and_Mass_Spectrometry/11.06%3A_Introduction_to_Mass_Spectrometry

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | special background, specialised general knowledge, skills

general background, | development
special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | Analytical Chemistry

LANGUAGE OF INSTRUCTION | Greek or English depending on the students
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning
and Appendix B
e (Guidelines for writing Learning Outcomes

e The aim of the course is to introduce the student to the analysis of environmental data from
laboratory experiments, measurements in simulation chambers, in the field and from
numerical simulations, multi-factor analysis, identification of trends and sources of
pollution.

e Introduction to statistical tools to determine correlations between environmental variables
and to calculate source apportionment analysis.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course
aim?

Search for, analysis and synthesis of data Project planning and management

and information, with the use of the Respect for difference and multiculturalism
necessary technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical
Decision-making responsibility and sensitivity to gender issues
Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking

Working in an international environment ...
Working in an interdisciplinary environment  Others...
Production of new research ideas ...

- Search, analysis and synthesis of data and information, using the necessary technologies
-Working independently

-Team work

- Decision-making

- Promotion of free, creative and inductive thinking

(3) SYLLABUS

INTRODUCTION TO STATISTICAL ANALYSIS
Analytical problems
Errors in quantitative analysis
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Types of errors
Propagation of errors
Significant digits

Mean and standard deviation

Confidence intervals
EXPERIMENTAL TESTING (a)

t-test
F-test
EXPERIMENTAL TESTING (b)

Analysis of price variance
ANOVA calculations

Design of sampling strategy

Shewahart charts

Detection limits
Addition of a reference sample

Non-linear regression
NON-PARAMETRIC STATISTICS

The median and quartiles

Box-and-whisker chart

Non-parametric regression

U-test

Kolmogorov-Smirnov method
MULTIVARIATE ANALYSIS

Cluster analysis

Multiple regression

Multivariate statistical analysis

Randomness and error prediction

Experiment optimisation

Principal Component Analysis, PCA
EXPERIMENT DESIGN AND OPTIMISATION

Computers in statistical calculations
APPLICATIONS OF STATISTICS TO REPEATED MEASUREMENTS

The distribution of repeated measurements

Normal and logarithmic distribution

Comparison of results with theoretical values
Comparison of results with other results

Suspicious outlier and unacceptable value

The statistical criterion x2 (chi-square)
QUALITY CONTROL OF ANALYTICAL MEASUREMENTS
Sampling and influence on the quality of results
Separation of variances using ANOVA
Introduction to quality control methods
STATISTICAL CALIBRATION METHODS IN INSTRUMENTAL ANALYSIS
Calibration curves in instrumental analysis

Regression analysis, linear correlation and least squares method
Errors in regression analysis and unacceptable values

Comparison of analytical techniques using regression

Applications of statistics to a small number of data

ANOVA two-way analysis of variance

ADDITIONAL APPLICATIONS OF EMBEDDING

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face lectures in the classroom and computer-based
laboratory exercises

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory

Support of the learning process through MS TEAMS that
supports the submission of laboratory reports and student
assignments, the posting of lectures and additional teaching
material, and the posting of announcements and grades.
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education, communication with

students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching | | Lectures (14 presentations of 56
are described in detail. 4 hours)
Lectu{‘es, seminars, laboratory Laboratory exercises 42
practice,  fieldwork,  study —and | | (aporatory time for 14
a;zalyszs of bl?lu_)grlaphy, t_utorlals, exercises)
placements, clinical practice, .art Student presentations 36
workshop, interactive  teaching, .
, . . (preparation and
educational visits, project, essay L
(s .. .. presentation time)
writing, artistic creativity, etc. - -
2 X Written exams (xpovog 60
The student's study hours for each | | _€5€T0NS Kat ueAétng)
learning activity are given as well as | | Self-study (study hrs / lecture 56
the hours of non-directed study | | hrsxlecture hrsper week =
according to the principles of the || 1,00x4=4,00
ECTS Course duration in weeks=
14)
Total hrs 250
ECTS (25 hrs / ECTS) 10

STUDENT PERFORMANCE

EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer  questions, open-ended
questions, problem solving, written
work, essay/report, oral
examination, public presentation,
laboratory work, clinical
examination of  patient, art
interpretation, other

Specifically-defined evaluation
criteria are given, and if and where
they are accessible to students.

Student evaluation in ENGLISH

Type of
Evaluation

Points per evaluation

Lab exercises
points

Student

presentation =22 points
Intermediate 15 points
Progress Exam

Final Exam 15 points

Total = 100 points

14 lab exercises x 2 points per exercise = 28

1 presentation x 22 points per presentation

Students will be given a sample lab exercise that they can

follow for their own exercises.

The intermediate and finals exam will contain multiple
choice questions covering the material covered in the
lecture topics. In the topics requiring calculations, the

relevant equations will be given.

For their presentations, an indicative bibliography from
peer-reviewed international journals will be provided and
students will choose an article related to analytical

chemistry.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Miller J.N. and Miller J.C., Statistics and Chemometrics for Analytical Chemistry, Pearson

Education Limited, 2000.

e N. Xavwwtdkng, M. ®ouokakn, K. Nepdikakn, B. Bapfakakn, M. Xat{nuapwakn (2009).
Moootiky Xnuikn AvaAuvon (Metadpacn D. C. Harris). Quantitative Chemical Analysis.

Mavemiotnulakeg Ekdooelg Kpntng, HpakAeLo.
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. T.P. Hadjiioannou, G.D. Christian, M.A. Koupparis, P.E. Macheras (1993). Quantitative
Calculations in Pharmaceutical Practice and Research. VCH, New York.

e  G.D. Christian (1994). Analytical Chemistry. J. Wiley and Sons, New York.

o D. C. Harris (2007). Quantitative Chemical Analysis. W. H. Freeman, New York.

- Related academic journals:

o Analytical Chemistry (ACS)
. Journal of Chromatography B
. Science of the Total Environment

EMP56- ENZYMATIC AND MICROBIAL TECHNOLOGY IN ENVIRONMENTAL
APPLICATIONS

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING

ACADEMIC UNIT | CHEMISTRY

LEVEL OF STUDIES | GRADUATE

COURSE CODE | EMP56 SEMESTER | WINTER

ENZYMATIC AND MICROBIAL TECHNOLOGY IN

LSS ENVIRONMENTAL APPLICATIONS
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS
total credits
Lectures and exercises 4 10

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | Special background

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | No prerequisite courses are required.

Basic knowledge of Biochemistry and Organic Chemistry is
desirable.

Students should not have taken the undergraduate course
"CHEM-060 Enzyme Biotechnology" of the Department of
Chemistry, due to partial overlap of material

LANGUAGE OF INSTRUCTION and | Greek and/or English

EXAMINATIONS:

IS THE COURSE OFFERED TO | yes

ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST112/

(2) LEARNING OUTCOMES

| Learning outcomes
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The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B
e Guidelines for writing Learning Outcomes

Enzyme Technology is by default a multidisciplinary field that brings together Organic Chemistry,
Biochemistry, Microbiology, Genetics, Molecular Biology, Chemical Engineering, Bioinformatics,
Physics and other sciences.
The main purpose of the course is to educate students on enzymology and on methodology in current
biotechnology, in order to be able to respond to key issues such as environmental protection and to
develop new industrial (bio)processes, in line with the principles of green chemistry.
The expected learning outcomes and abilities that students will develop are as follows:

e Deepening the biochemical, microbiological and genetic fundamental understanding of

biotechnological applications.

e Basic understanding of metabolic engineering and mechanical processes

e Introducing basic biotechnological methods

e Understanding the width of current biotechnological methods

e Autonomous preparation of a review for a topic.

e  Critical thinking on the development of bioremediation approaches

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical
Decision-making responsibility and sensitivity to gender issues
Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking

Working in an international environment ...
Working in an interdisciplinary environment Others...
Production of new research ideas ...

Through the seminars, graduates develop generic skills that will be useful in research and
professional environments, so that they can meet the current challenges of the field. In particular,
some of the generic competences cultivated in the context of this course are:

- Search, analysis and synthesis of data and information, including the use of the necessary
technologies

- Analysis, analysis, data analysis, analysis and analysis of data and information using the tools and
techniques available, including the use of analytical and analytical techniques.

- Generation of new research ideas

- New ways of working with new ideas and new approaches

- Exercising criticism and self-criticism

- Promotion of free, creative and deductive thinking

(3) SYLLABUS

Lectures:

- Introduction to enzymology

- Introduction to Enzyme Enzymology: Introduction to Enzyme Enzymology.
- Enzyme kinetics
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- Catalytic mechanisms

- Enzyme activity regulation

- Biocatalyst immobilisation

- Types of bioreactors and bioprocesses
- Biocatalysis in unconventional systems
- Downstream processing

- Biocatalytic strategies - Reaction sequences
- Biocatalytic applications

- Environmental biotechnology

- Green biotechnology

- Analytical biotechnology

Seminars:

- Introduction to molecular biology and biochemistry methods
- Cloning methods

- Methods of genetic modification

- Expression systems

- Cell lysis and sterilization methods

- Purification and downstream processing methods

- Analytical methods for the detection of enzyme activity

- Methods for structure determination

Semester project:
- Development and support of a bioremediation process

(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face, Distance learning, etc. | |earning

DELIVERY | Face-to-face. Could be partially done by synchronous distant

USE OF INFORMATION AND | The seminars are organised as roundtable discussions,
COMMUNICATIONS TECHNOLOGY | where students work in groups of two, and the discussions
Use of ICT in teaching, laboratory | after the presentations involve all groups to determine the
education, communication with | best solution to the problems given. Students are also
students | trained in the use of communication tools, such as
presentation software, through the support of their
assignments. Various bioinformatics analysis tools are
discussed in the lectures, and used in the seminars.

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures 39
described in detail. Seminar presentations 26
Lectures, seminars, laboratory practice,

) ) Semester work 85
fieldwork, study and analysis of ical vsi
bibliography, tutorials, placements, StuFiy and critical analysis 85
clinical practice, art workshop, interactive | | Of literature

teaching, educational visits, project, essay | | Presentation of semester 15
writing, artistic creativity, etc. work

Total 250

The student's study hours for each learning

activity are given as well as the hours of

non-directed study according to the

principles of the ECTS
Course total
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STUDENT PERFORMANCE
EVALUATION
Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended questions,
problem solving, written work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible
to students.

Evaluation language: Greek or English

Assessment method:

50 % written examination (multiple choice, short
development, etc.) in the course lectures

30 % peer-review of seminar presentations

20 % peer-review assessment of the written work and
presentation of the semester-long topic assigned to the

group.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

4020-8360-0

ISBN: 978-3-527-32989-2

6

- Related academic journals:

Microbiology and biotechnology

e “Enzyme Biocatalysis: Principles and applications” A. Illanés. 2008, Springer Science. ISBN: 978-1-
e  “Biocatalysts & Enzyme Technology” K. Buchholz / V. Kasche / U.T. Bornscheuer. 2012, Wiley-VCH.
e  “Biotechnology for Beginners” —R. Renneberg, 2016 (2"¢ edition), Elsevier. ISBN:978-0-12-801224-

e AlaAé€elg padripatog kot AAAo NAEKTPOVLKO UALKS Ttou Ba Stapolpaotel otic SladéEelg.

ChemBioChem, ChemCatChem, Enzyme And Microbial Biotechnology, Process Biochemistry, Applied
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EMP58- CLIMATE CHANGE, MITIGATION, ADAPTATION, SUSTAINABLE
DEVELOPMENT GOALS

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING

ACADEMIC UNIT | CHEMISTRY

LEVEL OF STUDIES | GRADUATE

COURSE CODE | EMP58 | SEMESTER | WINTER

CLIMATE CHANGE, MITIGATION, ADAPTATION,

LI SO LIES SUSTAINABLE DEVELOPMENT GOALS
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
Ie];tures, Iaboratory. exe{cises,petc. If thelg"edits are{ awarded for ;:qhe. Tri‘:_ﬁ)cll;:l:(; SREDIES
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Specialized general knowledge, skills development

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Environmental Chemistry and Physics - Climate Change

LANGUAGE OF INSTRUCTION | Greek and English depending on the trainees
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES in English
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The aim of the course is to present
- the changes in the climate of our planet due to both natural causes and human influence,

- the multifaceted effects of climate change,
- the objectives of sustainable development,
- as well as measures taken to achieve them that are directly related to the environment.

e  Students will acquire knowledge of legislation relevant to the protection and management
of the environment and the mitigation of climate change.

e Students should acquire the ability to present a summary of a scientific article related to
climate change, mitigation, adaptation and sustainable development in an interesting and
scientifically correct way.

e Students should be able to present a summary of a climate change and SDG related
scientific article in an interesting and scientifically sound manner.

e Student will also learn to work as a team.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

e  Working independently

e Team work

e Decision -making

e  Criticism and self-criticism

e  Search for, analysis and synthesis of data, environmental laws, and information, with the
use of the necessary technology
e  Working in an interdisciplinary environment

e Project planning and management

e Respect for the natural environment

e  Production of free, creative and inductive thinking

(3) SYLLABUS

Students will be introduced to

Water Framework Directive
Circular economy

National Energy and Climate Plan
Trade in air pollutants

Group and individual work

Climate change mitigation options

Climate change and its impacts on the environment, ecosystems, humans and the economy.
Feedback mechanisms and related challenges to address climate change.

Historical data and predictions of numerical models for the future.

Scenarios of technological, economic and social evolution of humanity.

Projections of air pollutant emissions.

Analysis of the United Nations Sustainable Development Goals (SDGs).

Legislation to limit environmental pollution.

International negotiations (Kyoto Protocol, Paris Agreement, etc.)

Ways of adapting to climate change in different sectors of activity
European and national strategies for adaptation to climate change.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

All lectures will be given in the classroom and activities will
be conducted face-to-face. Remote teaching will only be
resorted to in exceptional cases.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

The electronic platform eClass will be used to support all
teaching activities. This electronic platform supports the
submission of reports and student assignments, the posting
of lectures and additional teaching materials, and the
posting of announcements and grades with immediate and
automatic notification of students via their e-mail.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

Activity Semester workload
Lectures (10 lectures 4 hrs) 40
Assignments (4 assighment 56
literature research)
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Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Student Presentations 58
(preparation and presentation

time)

written Exam (exam time + 40
study time =40 h)

Self-study (study hrs / lecture 56
hrs x lecture hrs per week = 1,00 x

4=4,00

Study duration in weeks =14 )

Total hrs 250
ECTS (25 hrs / ECTS) 10
Course total ECTS 10

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Student evaluation in GREEK or ENGLISH

Type of Evaluation

Points per evaluation

Home assignments

4 home assignments x 5 points per

assignment = 20 points

Student presentation

Written Exam

1 presentation = 30 points

1 x 50 points = 50 points

Total = 100 points

Students will be instructed on how to perform literature
research and their assigned work as well as how to best

make their presentations.

Assignments: will include an in-depth study of a case study
for SDG application which will then be discussed in the

group.

Presentations: Students will choose a recent research topic
that is relevant to the course from the international
literature, i.e. a research paper published in the last 5 years,
and present it in a brief 20-minute presentation.

Grading: Rubrics will be provided for each graded

assignment.

Final Exam: The final exam will contain multiple-choice
questions that will cover the topics of the lectures and the
discussed assignments, as well as a number of topics to
develop that will enable the evaluation of the acquired

knowledge by the students.

(5) ATTACHED BIBLIOGRAPHY

1. IPCC reports: http://www.ipcc.ch

https://csl.noaa.gov/assessments/ozone/2022/ Scientific Assessment of Ozone Depletion.

WMO reports, Geneva

3. https://csl.noaa.gov/assessments/ozone/2022/twentyquestions/

Answers about the Ozone Layer.

4. https://sdgs.un.org/goals

Twenty Questions and

5. https://ypen.gov.gr/perivallon/poiotita-tis-atmosfairas/nomothesia/

6. https://ypen.gov.gr/perivallon/klimatiki-allagi/prosarmogi-stin-klimatiki-allagi/

https://ypen.gov.gr/perivallon/ydatikoi-poroi/odigia-plaisio-gia-ta-nera/
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http://www.ipcc.ch/
https://csl.noaa.gov/assessments/ozone/2022/
https://csl.noaa.gov/assessments/ozone/2022/twentyquestions/
https://sdgs.un.org/goals
https://ypen.gov.gr/perivallon/poiotita-tis-atmosfairas/nomothesia/
https://ypen.gov.gr/perivallon/klimatiki-allagi/prosarmogi-stin-klimatiki-allagi/
https://ypen.gov.gr/perivallon/ydatikoi-poroi/odigia-plaisio-gia-ta-nera/

EMP52- PHYSICOCHEMICAL AND BIOCHEMICAL PROCESSES IN WASTE TREATMENT

SEMESTER B

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES & ENGINEERING
ACADEMIC UNIT | CHEMISTRY
LEVEL OF STUDIES | GRADUATE
COURSE CODE | EMII52 | SEMESTER | SUMMER
COURSE TITLE Physicochemical and Biochemical Processes in Waste
Treatment

INDEPENDENT TEACHING ACTIVITIES

WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the TEI%IIJ{I;I:G CEEDEIS

whole of the course, give the weekly teaching hours and the total credits

Lectures and Lab experiments 4 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES:

Specialized background, skills development

Environmental Chemistry, Analytical Chemistry, General
Chemistry
Greek and English, depending on the students’ fluency

LANGUAGE OF INSTRUCTION
and EXAMINATIONS:

IS THE COURSE OFFERED TO
ERASMUS STUDENTS
COURSE WEBSITE (URL)

Yes

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

e The aim of the course is to acquire basic knowledge in the fields of waste and industrial
water treatment and management.

e Theaim is to familiarise students with the basic physico-chemical processes applied in
waste management, as well as with laboratory methods for the determination of the
main environmental parameters in water and waste.

e Students should acquire the ability to critically search and refer to scientific literature.

e Students will also learn to work in teams.

e Students should acquire the ability to present a summary of an environmental
chemistry related scientific article in an interesting and scientifically sound manner.

e Students will learn how to correlate various physicochemical and biochemical processes
with their impact on the environment.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
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Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

technology
e  Working independently
e Team work

e Decision -making
e Project planning and management

e  Criticism and self-criticism

e Respect for the natural environment

e Search for, analysis and synthesis of data and information, with the use of the necessary

e Working in an interdisciplinary environment

e Production of free, creative, and inductive thinking

(3) SYLLABUS

Module 1
Wastewater treatment technologies

Characteristics of wastewater
Preliminary & primary treatment

Disinfection
Treatment of excess sludge

Module 2

Module 3
Aerobic treatment

Anaerobic treatment
Energy recovery

e Solids measurement.

Content of lectures and laboratory exercises

Reuse of treated wastewater for irrigation

Sources and flows of wastewater & treatment stages

Secondary treatment: activated sludge systems - prolonged aeration
Tertiary treatment: Nitrogen & phosphorus removal, wastewater refining

Metallic corrosion and its control in industrial waters.
Formation of insoluble salts in industrial waters and their prevention.
Development of micro-organisms and biofilms in industrial waters and their management.

Introduction to the concepts of solid waste management

Processes for the production of high added value products

The course will include laboratory exercises such as the following:

e Total Solids (volatile - non-volatile) - Suspended Solids (SS), Total Dissolved Solids
(T.D.S), Precipitated Solids (Imhoff cone).

e Measurement of physico-chemical water parameters. (temperature, pH, conductivity,
total dissolved solids, hardness, determination of Ca*?, Mg*2, Na*%, residual chlorine.

e lon chromatography. Analysis of basic ions in water (CI, SO42, NO2, NOs-, PO43).

62




e Organic pollution parameters. (Dissolved oxygen, BOD, COD).

e  Measurement of total nitrogen (NOs-N) and total phosphorus (POs-P).

e BMP test.

® Processing of results and assignment of written work.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

All lectures will be given in the classroom and experiments
will be conducted in the laboratories (all face-to-face).
Remote teaching will only be resorted to in exceptional
cases.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

The electronic platform eClass will be used to support all
teaching activities. This electronic platform supports the
submission of laboratory reports and student assignments,
the posting of lectures and additional teaching materials,
and the posting of announcements and grades with
immediate and automatic notification of students via their
e-mail.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures (13 lectures 4 hrs) 52
Laboratories (lab time for lab
experiments + preparation of 52

experiments + writing lab reports)
Student Assignments and

presentations (preparation 30
and presentation time)

Final Exam (exam time + study 38

time)

Self-study (study hrs / lecture

hrs x lecture hrs per week = 1,50 x 78

4=6,00

Course duration in weeks =13 )

Total hrs 250
ECTS (25 hrs / ECTS) 10

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Student Evaluation

Type of Evaluation Points per evaluation

Lab Reports 25
Student presentation 15
Final Exam 60

Total = 100 points

Students will be given a sample lab report that they can
follow for their own lab reports.

Students will be also instructed on how to perform literature
research and their assigned work as well as how to best
make their presentations.

The final examination will contain development questions &
multiple choice questions covering the material covered in
the lecture topics, as well as design & sizing problems for
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waste treatment plants. The topics requiring calculations will
be given the relevant equations.

For their presentations, students will select a waste
treatment/waste management topic from a scientific article
published in an international scientific journal within the last
5 years.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

e “Wastewater Engineering: Treatment, Disposal, Reuse”, Metcalf & Eddy (revised by G.
Tchobanoglous, F. L. Burton, McGraw-Hill, Inc. 1991, 3" Edition.

e Solid Waste Engineering and Management: Volume 1 by Lawrence K. Wang, Springer Nature
Switzerland A&G

-Instructor notes

e Mineral Scales and Deposits: Scientific and Technological Approaches, Amjad, Z.; Demadis, K.D.,
Editors, Publisher: Elsevier, 2015, ISBN: 9780444632289.

e Water-Formed Deposits: Fundamentals and Mitigation Strategies, Amjad, Z.; Demadis, K.D.,
Editors, Publisher: Elsevier, 2022, ISBN: 9780128228968.

- Related academic journals:

Selected articles from relevant journals:
Applied Catalysis B: Environmental
Chemical Engineering Journal
Environmental Science and Technology
Catalysis Today
Waste Management
Agricultural Water Management
Industrial & Engineering Chemistry Research (ACS)
Desalination (Elsevier)

International Journal of Corrosion and Scale Inhibition

EMP53- MONITORING AND CONTROLING AIR POLLUTION
(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING
ACADEMIC UNIT | CHEMISTRY
LEVEL OF STUDIES | GRADUATE
COURSE CODE | EMP53 | SEMESTER | SUMMER

COURSE TITLE | MONITORING AND CONTROLING AIR POLLUTION

INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS
total credits
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Lectures and Laboratory Exercises 4 10

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | special background, specialised general knowledge, skills

general background, | development
special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | Analytical Chemistry, Physical Chemistry, Environmental
Chemistry, Organic Chemistry

LANGUAGE OF INSTRUCTION | Greek or English depending on the students
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning
and Appendix B
e (Guidelines for writing Learning Outcomes

e The aim of the course is to study the systems for collecting, monitoring and limiting air
pollution.

e The students will be familiarized with field measurements of gaseous and particulate
pollutants in the atmosphere and of meteorological parameters.

e The principle of operation of air pollution control systems is examined.

e The student is also informed about the legislation, the structure and the methodology of
preparing an environmental impact study.

e Students should be able to present a scientific article in a short and understandable way on
environmental field measurements.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course
aim?

Search for, analysis and synthesis of data Project planning and management

and information, with the use of the Respect for difference and multiculturalism
necessary technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical
Decision-making responsibility and sensitivity to gender issues
Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking

Working in an international environment ...
Working in an interdisciplinary environment  Others...
Production of new researchideas ...

- Search, analysis and synthesis of data and information, using the necessary technologies
-Working independently
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-Team work- Decision-making

- Respect for the natural environment

- Promotion of free, creative and inductive thinking

(3) SYLLABUS

precipitation.

design and calculations.

- SOz control
- Control of NOx
e Indoor air pollution.

e Introduction to air pollution control.
e Air pollutants and their effects on humans, materials and crops.

basic philosophy for designing emission control systems.

distribution functions (mass, size, number)
e Gaseous pollutants - active compounds, greenhouse gases
e Air pollution monitoring systems.
e  Automatic sensors of meteorological parameters.

e  Automatic aerosol measurements.
e Automatic measurements of air pollutants.
e Remote sensing observation methods.

Air pollution from mobile sources.

e  Pollution control legislation and strategies, emission estimation, general principles and

e  Particulate pollution - particle dynamics - particle behaviour in the atmosphere - particle

e Sampling and laboratory analysis of atmospheric samples of gases, aerosols,

e  Particulate pollution control systems - system performance and penetration; System

e Air pollution control systems from air pollutants - Systems design.
e Application of emission control of pollutants from stationary combustion sources:

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face lectures in the classroom and visits and

laboratory experiments at the environmental measurement

station of the University of Crete at Finokalia, Lassithi and

the air pollution monitoring station in the city of Heraklion.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with

Support of the learning process through MS TEAMS that
supports the submission of laboratory reports and student
assignments, the posting of lectures and additional teaching
material, and the posting of announcements and grades.

learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

time)

students | Use of databases from international networks.
TEACHING METHODS Activity Semester workload
The manner and methods of teaching | | Lectures (5 presentations of 4 20
are described in detail. hours)
Lectures, seminars, laboratory Laboratory exercises 60
practice,  fieldwork,  study and | | (japoratory time for 5 exercises
analysis of bibliography, tutorials, || .4 report writing)
placements, clinical practice, art Field exercise (10 visits to air 60
workshop, interactive  teaching, . . .
. . . pollution measuring stations
educational visits, project, essay -
L. . o Student presentations 20
writing, artistic creativity, etc. ) )
(preparation and presentation
The student's study hours for each time)
Final Exam (exam time + study 15
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Self-study (study hrs / lecture 20
hrs x lecture hrs per week =
1,00 x4 =4,00

Course duration in weeks =5)
Project (management of a 55
research station, measurement
conduction, sample collection
and data analysis)

Total hrs 250
ECTS (25 hrs / ECTS) 10
STUDENT PERFORMANCE | Student evaluation in ENGLISH
EVALUATION | Type of Points per evaluation
Description  of the evaluation | Evaluation
procedure
Project 1 project x 15 points per project= 15 points

Language of evaluation, methods of | assignment

evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer  questions, open-ended
questions, problem solving, written

work, essay/report, oral
examination, public presentation,
laboratory work, clinical

examination  of  patient,  art
interpretation, other

Specifically-defined evaluation
criteria are given, and if and where
they are accessible to students.

Lab Reports 6 lab reports x 10 points per report = 60

points
Student 1 presentation x 10 points per presentation
presentation =10 points
Final Exam 15 points

Total = 100 points

Students will be given a sample lab report that they can
follow for their own lab reports.

The final exam will contain multiple choice questions
covering the material covered in the lecture topics. In the
topics requiring calculations, the relevant equations will be
given.

For their presentations, an indicative bibliography from
peer-reviewed international journals will be provided and
students will choose an article related to atmospheric
measurements.

The study involves an air pollution monitoring station
management activity: conducting measurements, data
visualization and analysis, sample collection.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«Inuewwoelg Atpoodatpikng Texvoloyiag»: A. Mman, A. MeAd, A. MnaAn, ANG, 2011
«Guide to Meteorological Instruments and Methods of Observation»: ISBN 978-92-63-10008-5, World

Meteorological Organization, 2008

- Related academic journals:
Atmospheric Chemistry and Physics
Atmospheric Environment
Atmospheric research

Science of the Total Environment
Atmosphere

Aerosol Science and Technology

Atmospheric Measurement Techniques

Journal of Geophysical Research
Geophysical Research Letters
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EMP55- USE OF NUMERICAL MODELS TO SIMULATE ATMOSPHERIC PROCESSES AND
PROCESSING OF SATELLITE DATA

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING
ACADEMIC UNIT | CHEMISTRY
LEVEL OF STUDIES | GRADUATE
COURSE CODE | EMP55 | SEMESTER | SUMMER
USE OF NUMERICAL MODELS TO SIMULATE ATMOSPHERIC
COURSE TITLE | 00 CESSES AND PROCESSING OF SATELLITE DATA
INDEPENDENT TEACHING ACTIVITIES

WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the T];:-l‘%cllj-llil:c CEEDEIS
whole of the course, give the weekly teaching hours and the total credits
Lectures and hands-on exercises 4 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).
COURSE TYPE | Specialized general knowledge,

general background, special background,
special background, specialised general skills development

knowledge, skills development
PREREQUISITE COURSES: | Basic knowledge of environmental chemistry
Basic knowledge of computer programming
LANGUAGE OF INSTRUCTION | Greek and English depending on the trainees

and EXAMINATIONS:
IS THE COURSE OFFERED TO | YES in English
ERASMUS STUDENTS
COURSE WEBSITE (URL) | https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST111/
(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

e Guidelines for writing Learning Outcomes
The aim of the course is to introduce students to the numerical simulations of pollutant emissions
and the chemical composition of the atmosphere, as well as the processing of environmental data
bases with an emphasis on satellite and meteorological data for their categorization and the
extraction of correlations.
They are presented briefly

1. Problems in the calculations due to the complexity and non-linearity of the chemistry and
physics in the environment and how they are solved.

2. Databases of Air Pollutant Emissions used in Air Quality Models and climate models, Types of
emissions and what they depend on (parameterizations), how to create emission databases,
examples, hands-on in creating and using emission data and using modern Dispersion Models
and Chemistry with online exercises

3. Databases from satellite observations of atmospheric composition and from numerical
simulations of climate parameters and how to process them with examples and hands-on
exercises.
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e For an in-depth understanding of the usefulness of numerical simulations, the student is invited
to experiment with the computer, creating his own programs in the fortran programming
language and linux operating environment to understand selected environmental processes.

e To process model results and databases, the student is invited to experiment with the computer,
creating his/her own programs in python programming language (worksheets with jupyter
notebooks) to familiarize him/herself with environmental data management, their visualization
and extracting correlations between them.

e Students should acquire the ability to critically search and consult the literature and the Internet
to find appropriate databases for the study at hand.

e Students should acquire the ability to organize their thinking, analyze problems in individual
guestions and compose actions for the success of the final goal. Thus students will learn to
create algorithms both for numerical simulations of atmospheric processes and for data
processing.

e  Students will also learn to work as a team.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

e Search for, analysis and synthesis of data and information, with the use of the necessary
technology

e  Working independently

e Team work

e Working in an interdisciplinary environment

e  Decision -making

e Project planning and management

e Respect for the natural environment

e  Criticism and self-criticism

e  Production of free, creative and inductive thinking

(3) SYLLABUS

Module |

Presentation of examples of numerical simulations of pollutant emissions and the chemical
composition of the atmosphere, databases including satellite and meteorological data and their
usefulness.

A summary of

1) problems in calculations due to the complexity and non-linearity of chemistry and physics in the
environment and how they are solved, examples

2) Air Pollutant Emission Databases used in Air Quality Models and Climate Models, Types of
emissions and what they depend on (parameterizations), how to create emission databases,
examples

3) Databases from satellite observations of atmospheric composition, meteorological data, and from
numerical simulations of climate parameters and how to process them with examples.
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Module Il

Hands-on for the generation and use of emission data and use of modern Dispersion and Chemistry
Models with online exercises

- For an in-depth understanding of the usefulness of numerical simulations, the student is invited to

experiment with the computer by creating his/her own programs in fortran programming language

and linux operating environment to understand selected environmental processes.

- 5 exercises with program development in fortran (emissions of compounds from the sea,

calculation of thermal, trimolecular and photolytic reaction constants and lifetime under various

atmospheric conditions of temperature pressure and sunshine, diurnal variation of tropospheric

ozone, formation of suspended particles in the atmosphere, effect of temperature and sunshine on

gas emissions from vegetation)

Module 111

Hands-on exercises on Processing of environmental databases with emphasis on satellite and
meteorological data for their categorization and extraction of correlations.

- To process model results and databases, the student is invited to experiment with the computer,
creating his/her own programs in python programming language (worksheets with jupyter
notebooks) to familiarize himself/herself with the management of environmental data, their
visualization and the extraction of correlations between them.

- 5 exercises with program development in python (data reading, calculation of averages, daily,
monthly, seasonal, longitudinal trends, identification of outliers, statistical comparison and
correlations of data series, graphs, data maps, data interpolation to change geographical or temporal
resolution, creation of histograms). Use of meteorological data from ERAS5 and satellite data from
TROPOMI.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | All lectures will be given in the classroom and activities will
Face-to-face, Distance learning, etc. | pe conducted face-to-face. Remote teaching will only be
resorted to in exceptional cases.

USE OF INFORMATION AND | The electronic platform eClass will be used to support all
COMMUNICATIONS TECHNOLOGY | teaching activities. This electronic platform supports the
Use of ICT in teaching, laboratory education, | s, bmission of reports and student assignments, the posting
communication with students - . .
of lectures and additional teaching materials, and the
posting of announcements and grades with immediate and
automatic notification of students via their e-mail.

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Lectures (10 lectures 4 hrs) 40

described in detail.
Lectures, seminars, laboratory practice, -
fieldwork, study and analysis of bibliography, exercise)

Hands-on exercises (10x 8 h/ 80

tutorials, placements, clinical practice, art Individual work (computer 60
workshop, interactive teaching, educational program, problem analysis,
Visits, project, essay writing, artistic creativity, algorithm creation, program
etc. creation, reporting)
The student's study hours for each learning erttgn Exam {exam time + 30
activity are given as well as the hours of non- study time)
directed study according to the principles of | | Self-study (study hrs/ lecture 40
the ECTS hrs x lecture hrs =1,00 x 40 =
40,00
Study duration in weeks =14 )
Total hrs 250
ECTS (25 hrs / ECTS) 10
Course total ECTS 10
STUDENT PERFORMANCE | Student evaluation in GREEK or ENGLISH

EVALUATION

Description of the evaluation procedure
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Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Type of Evaluation Points per evaluation

Hands-on exercises 10 exercices x 2 points per exercice

=20 points
Individual work 60 points
Written Exam 20 points

Total = 100 points

Students will be given an algorithm to understand the
distribution of grades and the criteria by which their reports
will be graded.

The final examination will contain multiple choice questions
covering the material covered in the lecture topics.

For the individual assignment students will be required to
study a topic related to the Environment by creating a
fortran or python program. They will do problem analysis,
algorithm creation, program creation, and finally report. The
assignment requires delivery of the program and report with
results.

(5) ATTACHED BIBLIOGRAPHY

27. Lecture notes available on eclass

28. Jacobson M.Z., Fundamentals of Atmospheric Modeling, Cambridge Univ. Press, 1999.
29. Kanakidou, M., 1996. Tropospheric Chemistry Models, in ERCA book Volume 2, C. F. Bourton
(eds.), Les éditions de physique, Les Ulis, France, 245-264

30.
Press, pp. 606, 2017.
31. https://www.python.org/

32.

https://fortran-lang.org/

Brasseur G. P. and Jacob D.J., Modeling of Atmospheric Chemistry, Cambridge University

33. ABOYPHZ, N., KOYKIAZ, M., MAAIOYPAZ, B., STAPMMAZ, K., PYTHON — EIZAFQrH 2TOYZ
YMNOAOTIITES — Maverotnuiakeg Ekdooelg Kpntng, 2023

71



https://www.python.org/
https://fortran-lang.org/
https://www.cup.gr/people/nikolaos-avouris/
https://www.cup.gr/people/michail-koukias/
https://www.cup.gr/people/vasilis-paliouras/
https://www.cup.gr/people/kyriakos-sgarbas/

EMP57- ADVANCED TOPICS IN MASS SPECTROMETRY

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES & ENGINEERING
ACADEMIC UNIT | CHEMISTRY
LEVEL OF STUDIES | GRADUATE
COURSE CODE | EMTI57 | SEMESTER | SPRING
COURSE TITLE | ADVANCED TOPICS IN MASS SPECTROMETRY
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the Tri‘:_ﬁ)cll;:l:(; CEEDEIS

whole of the course, give the weekly teaching hours and the total credits

Lectures and Lab experiments 5 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

Specialized background, skills development

PREREQUISITE COURSES: | Undergraduate Analytical Chemistry courses: On Qualitative
and Quantitative Analysis, Instrumental Analysis)
LANGUAGE OF INSTRUCTION | English
and EXAMINATIONS:
IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | eClass website:

https://www.chemistry.uoc.gr/eclass/courses/CHEM-
POST104/

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

e  Students should fully understand and be able to explain the operating principles of all
advanced mass spectrometry techniques and associated separation methods. They should
be able to explain the advantages and disadvantages of each technique, as well as be able to
present applications of the techniques.

e Students should be able to recommend appropriate mass spectrometry techniques for each
group of analytes and the different types of samples (sample matrices).

e  Students should understand the logic of the sample preparation steps that precede
instrumental analyses, and have the skill to select appropriate processing steps depending
on the type of sample they need to analyse.

e Through laboratory experiments students will acquire the skills and knowledge on the
correct and efficient operation of selected mass spectrometers (atomic and molecular mass)
for advanced analyses.

e Students will acquire knowledge on the correct processing of data recorded with each
technique and for each type of sample and analyte.

e  Students should acquire the ability to present a summary of an analytical chemistry-related
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scientific article in an interesting and scientifically sound manner.

Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment ...
Production of new research ideas

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues
Criticism and self-criticism
Production of free, creative and inductive thinking

O O O O O

Search for, analysis and synthesis of data and information, with the use of the necessary

technology

Working independently
Decision-making

Project planning and management
Exercise criticism and self-criticism

Promotion of free, creative and inductive thinking

(3) SYLLABUS

Wk #

Activity Title

Activity Type

Student Assignments

1

Advanced inductively coupled plasma mass
spectrometry (ICP-MS)

Lecture + Lab tour

Home exercise

Water Analysis using ICP-MS

Lab experiment

Lab Report

Single-Particle ICP-MS for the
determination of metal-containing
nanoparticles

Lecture

Determination of Ag and Au nanoparticles

Lab experiment

Lab Report

Multi Collector (MC) ICP-MS for accurate
isotope ratio determination in geological,
environmental, and archaeological samples

Lecture

Advanced Topics in Mass Spectrometry -
Instrumentation

Lecture + Lab tour

Accurate Mass MS for determining the
chemical formulas of unknowns

Lecture + Lab

Lab Report

Proteomics using MS — Part 1 (peptide
mapping, top-down proteomics)

Lecture

Proteomics using MS — Part 2 (database
search for protein identification)

Lecture

Home exercise

10

Peptide sequencing

Lecture + Lab

Lab Report

11

Real-Time Air Quality Monitoring Using
Direct MS (SIFT-MS-based environmental
applications)

Lecture

12

Physical chemistry experiments using Mass
Spectrometry: Determination of the gas-
phase basicity of amino acids

Lecture + Lab

Lab Report

13

LC — MS/MS for quantitative analysis:
Quantitation of caffeine and benzoic acid in
beverages and energy drinks

Lecture + Lab

Lab Report

14

Student Presentations (topics to be
assigned during weeks 3-6)

Student Presentation
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(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

All lectures will be given in the classroom and experiments
will be conducted in the mass spectrometry instrument
laboratories (all face-to-face). Remote teaching will only be
resorted to in exceptional cases (e.g. illness).

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

The electronic platform eClass will be used to support all
teaching activities. This electronic platform supports the
submission of laboratory reports and student assignments,
the posting of lectures and additional teaching materials,
and the posting of announcements and grades with
immediate and automatic notification of students via their
e-mail.

Use of databases and special software to interpret the
results of mass spectrometry experiments.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures (14 lectures 4 hrs) 56
Laboratories (lab time for 6 lab 66
experiments + writing lab reports)
Assignments (2 home 18
assignments)
Student Presentations 17
(preparation and presentation
time)
Final Exam (exam time + study 37
time)
Self-study (study hrs / lecture 56
hrs x lecture hrs per week = 1,00 x
4 =4,00
Course duration in weeks =14 )
Total hrs 250
ECTS (25 hrs / ECTS) 10

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended  questions,  problem-solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Student evaluation in ENGLISH

Type of Points per evaluation
Evaluation
Home 2 home assignments x 5 points per

assighments  assignment = 10 points

Lab Reports 6 lab reports x 10 points per report = 60

points

Student
presentation

1 presentation = 15 points

Final Exam 15 points

Total = 100 points

Lab reports: Students are given a lab report template for
writing their lab reports.

Assignments: Home assignments will include numerical
calculations, questions based on lecture materials, and other
types of assignments in which student creativity is
emphasized.

Presentations: Students will choose a recent research topic
from the analytical chemistry literature, i.e. a research paper
published in the last 5 years, and present it in a brief 15-
minute presentation.
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Grading: Rubrics will be provided for each graded
assignment.

Final Exam: The final exam will contain 15 multiple-choice
questions on the physical-chemical principles of operation of
the analytical techniques covered, as well as the advantages
and disadvantages of each technique for a specific type of
analysis.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Quantitative Chemical Analysis, Daniel C . Harris , Charles A . Lucy , 10th Ed, W.H. Freeman
& Company

Instructor Notes: Advanced Mass Spectrometry Experiments for Chemistry Students, S.A.
Pergantis, Univ. of Crete

Mass Spectrometry for Chemists and Biochemists, Robert A. W. Johnstone and Malcolm E.
Rose, Cambridge University Press.

- Related academic journals:

Journal of Chemical Education (ACS)

Analytical Chemistry (ACS)

Reviews in Mass Spectrometry

The Analyst

Analytica Chimica Acta

Journal of the American Society for Mass Spectrometry
Journal of Chromatography B

Talanta
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DIPLOMA THESIS OUTLINE IN ENGLISH

(6) GENERAL

SCHOOL | SCHOOL OF SCIENCES & ENGINEERING

ACADEMIC UNIT | CHEMISTRY

LEVEL OF STUDIES | GRADUATE

COURSE CODE | SEMESTER | SUMMER
COURSE TITLE | Diploma thesis
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Literature research, research work, processing of results, writing 58 30
and defence of the thesis

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Specialized knowledge, skills development

general background,

special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | 1st year lectures for 60 ECTS

LANGUAGE OF INSTRUCTION | Greek and/or English
and EXAMINATIONS:

IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(7) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The aim of the thesis is to introduce the MSc student in scientific research on a topic related to the
Master Program, to develop their research skills for the preparation of high-level research projects,
preparing the MSc student both for independent work in the public and private sectors and for
doctoral studies. The MSc student will acquire the necessary skills for independent research and use
of sources and bibliography to write research studies as well as the ability to defend their scientific
opinions in a substantiated manner.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...
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e Search for, analysis and synthesis of data and information, with the use of the necessary
technology

e  Working independently

e Team work

e  Working in an interdisciplinary environment

e Decision -making

e  Project planning and management

e  Respect for the natural environment

e  (Criticism and self-criticism

e Production of free, creative and inductive thinking

(8) SYLLABUS

The Diploma Thesis is prepared within a period of one semester but the preparatory work with the
selection of the subject may have begun earlier.

It includes bibliographic research, identification of scientific questions to be investigated, laboratory
research, processing of research results, writing and presenting them.

For its preparation, the graduate student undertakes, in consultation with the Study Program
Committee and a (supervising) lecturer, the preparation of a research project under the guidance and
supervision of the academic.

The student and the supervisor jointly determine the schedule of their meetings and the periodic
progress review within the timeframe for the completion of the Thesis.

The Study Program Committee and the supervisor are responsible for monitoring and controlling the
course of the student’s studies.

Regular communication with the supervising academic provides the opportunity for the student to
resolve problems, to correct if necessary the research and methodological approach and at the same
time to improve the skills of dialectical speech and writing of research papers.

The Diploma thesis is publicly defended before a 3-member examination committee.

(9) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | The education is delivered through laboratory work by the
Face-to-face, Distance learning, etc. | stydent. The student is also attending seminars, systematic
discussions and presentation of progress.

USE OF INFORMATION AND | Support of bibliographic research through the library's
COMMUNICATIONS TECHNOLOGY | electronic access, use of numerical tools from data

Use of ICT in teaching, laboratory education, | interpretation and automatic notification of students via e-
communication with students

mail.

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Literature research 50
described in detail.
Lectures, seminars, laboratory practice, Research 250
fieldwork, study and analysis of bibliography, Interpretation of the 150
tutorials, placements, clinical practice, art results
workshop, interactive teaching, educational — -
visits, project, essay writing, artistic creativity, | | _Writing of the thesis 100
etc. Presentation and defence 200
The student's study hours for each learning Total hrs 750
activity are given as well as the hours of non- ECTS (25 hrs / ECTS) 30
directed study according to the principles of
the ECTS Course total ECTS 30

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,

Student evaluation in GREEK or ENGLISH

Support for bibliographic research through the library's
electronic access, and automatic notification of students via
e-mail. Three-member Examination Committee, in which the
supervisor and two (2) other members participate, who hold
a doctoral degree, and belong to the categories of teachers
as defined in article 83 of Law 4957 (Government Gazette A'
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public presentation, laboratory work, clinical | 141/21.07.2022). The members of this Committee must have
?;Z;’;mam" of patient, art interpretation, | v o came or related scientific expertise as the subject of the
program. The examination of student by the Three-member
Specifically-defined evaluation criteria are | Examining Committee takes place after the public
given, and if and where they are accessible to | ,-aantation of the work and the questions of the committee
students. K .
or in the case of an obstruction of a member of the
committee, on another day and time. The three-member
examining committee decides after the examination on the
awarding of the M.D. through a written report.
The Thesis is graded Excellent, Very Good and Good.

(10) ATTACHED BIBLIOGRAPHY

The bibliography varies depending on the topic of the thesis. Some bibliographic works are given by
the supervisor and M.F. motivated to explore the literature independently.

78



