"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc Epyaotrpia A&1lep — EQappoyeg 0Tn
Xnueia
Kwd1ko¢ Mabruotog (fMM81)

E&Gunvo 31300KOAIag cUHPWVA UE TOV 1°n 3°
00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meptypaen AdakTéag "YANC

OEQPIA

- Booikeg apxég Asitoupyiag kat €idn Aéilep (Ao@daAeia atn xprion Aéilep)

- OeueMWOEIC dlepyaaieq aTtnv aAANAETidpaan aKTIvVOBOAIaC-OANC

- OpyavoAoyio aouOTOOKOTIOC

- DOOPATOOKOTIKEC TEXVIKEC AEILEP. TEXVIKEC SLUVAMIKNC POCHOTOOKOTIOG

- doaopatookomia anoppo@nanc, PacuotooKoTio @BopiouoL

- Mn-yPOUUIKNA OTITIKI) KOl QOCUOTOCKOTIO.

- MéEBodol okESOONC OKTIVWV AELZEpP

- Eqapuoyéc Aéilep otn Xnueia (NavotexvoAoyia, BioAoyia, MepiBdAiov,
‘Epeuva Al0oTAPOTOC)

EPrASTHPIAKEZ ASKHZEIZ

OmntikA Kot Aéilep

OOOPATOOKOTIO PWTONAEKTPOVIWV — XNUIKN AvvaiK (+ ZuoTAPATA KEVOD)

AUVOUIKT QOCUOTOOKOTIO @BOPIoUOL PE AEILEP

Mn-ypOUUIKA @acUaTOCOKOTIO AEILEP

®ooPATOOKOTIO TAACHATOC AEIEP (ATOMIKI) KO OPIOKT) EKTIOUT)

Mikpookoria Raman Kol eQpopuoyEC

MEAETN SLVAUIKAG MOKPOUOPIWY YE OKEDADT OKTIVWY AEILEP

NookrwdhE

> KoM Tou MabrpaTog

To paénua amevBUVETaAL 0 PETATITUXIOKOUC QOITNTEG TOL TUNMOTOC XNUEiag, Kal EXEL
OKOT® VO TOPOUCIACEL, OTO TAQICIO piog ouvduaopévng OEIPAg OIOAEEEWY KOl
€EEIBIKEVPEVWV EPYOOTNPIAKWY AOKAGEWVY, TN XPron cLYXpovwy PEBOSwWY AEILEP 0TN
MEAETN TNC OOPNC KOl TWV 1I810TATWY OTOPWY, HOPIV KOl LAIKWV KOBWC Kol TIC
€VPUTEPEC EQOPUOYEC TWV TEXVIKWV OULTWV O€ TOMEIC OIXUAG TNC EMOTAMNG Kal TG
TexvoAoyiac (m.x. NavotexvoAoyia, BioAoyia, MepiBaiiov, Epsuva AlooTrUOTOC).
KoAOmtovTotl BEPENOEIC EVWOIEC NUIKAGCCIKIC OAANAETIOPAONC AKTIVOBOAIOC-OANC
g€ EMMESO XPOVIKWE EE0PTWHEVNE BEwpPIag d1OTOPAXWV.

2TO PABNUa gival EVTPOCOEKTOI PETOMTUXIOKOI QOITNTEG TOL TUNPOTOC EmoTAUNG Kal
Texvoloyio¢ YAIKwv, o1 omoiol €xouv avtioTolxo umopabpo (Asmtouépele Ba
ou{nTnNBoLY pE Toug OIOACKOVTEC).




MéBodog A&1oAoynaong dortntwv

O TeAIKOC BoBPAC anoTeAei cuVAPTNON TWV TOPOKOTW :
ZUMMETOXN OTO PABNUa (JIOAEEEIS, AOKNTEIC, EPY. AOKATEIQ) 20%

EpyaotnplokeG ava@opeC (4 aoKNOEIC) 45%
Mapouaiaon epyaaiac (1) 10%
TeAIko Alaywviopa (tomou take home) 25%

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONON

duaikoxnueia, AvoAuTIKr Xnueia kot Epyactipia Turuoto¢ Xnueiag (1) 10060vaua)
Baaoikn atoixeia KBavtikAg Mnxavikng Kot dacpatookomiag

MpoTevoueva ouyypauuaTa
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W. Demtrdder, ‘Laser Spectroscopy : Basic concepts and instrumentation” (Springer,
Berlin 2003)

H.H. Telle, A.G. Urena, R.J. Donovan, «Laser Chemistry: Spectroscopy, Dynamics
and Applications, Wiley (2007)

P.W. Atkins, J. de Paula ‘®uagikoxnueia’ (Maven. Ekdoaelg KpAitng, HpdkAelo 2014)
D.C. Harris, M.D. Bertolucci, ‘Symmetry and Spectroscopy’ (Dover, NY 1978)
J.M. Hollas, “Modern Spectroscopy’ (John-Wiley&Sons, NY 1996)

C. N. Banwell, E.M. McCash, ‘Fundamentals of Molecular Spectroscopy’ (McGraw
Hill, London 1999)

C.S. Johnson, D.A. Gabriel “Laser Light Scattering” [Dover, 1994]

M. Young, ‘Omtikr] kot A&iep’, (Maven. Ekdooei EMIM, 2008)

J. Wilson, J. Hawkes, ‘OmntonAektpovikr|’ (Mavem. Ekddagic EMI, 2007)

0 [AtQM]* P. W. Atkins, ‘Mopiakr| KBavtik Mnxavikny’, (Ekd. Manadnon, 1999

* Mpotewvopeva gtov EYAO=0




General Course Information

Course title Laser Spectroscopy Laboratory.
Applications in Chemistry

Course Number (rMMN81)

Teaching semester (according to the 1%, 3"

Study Guide)

Teaching hours per week 4
ECTS credits 10
Curriculum

LECTURES

- Review of atomic and molecular spectroscopy

- Photoelectron spectroscopy

- Lasers: Basic principles and types of lasers. Laser safety.

- Fluorescence spectroscopy

- Laser spectroscopic techniques. Study of dynamic phenomena.

- Laser light scattering techniques

- Applications of lasers in Chemistry (Nanoscience, Biology, Environment,
Space Research)

LABORATORY EXPERIMENTS

1. Optics and Lasers

2. Photelectron spectroscopy and imaging. Chemical Dynamics (Vacuum
systems)

Time-resolved fluorescence spectrometry

Non-linear laser spectroscopy

Laser-induced plasma spectroscopy (atomic, molecular emission)
Raman microscopy

Studies of macromolecules via dynamic light scattering

No ok

Purpose of the Course

The course is addressed to graduate students of the Chemistry Department. Its main
objective is to present, in the context of lectures and advanced laboratory experiments,
the use of modern laser methods in the study of atoms, molecules and materials and
applications of these techniques in cutting-edge science and technology with examples
drawn from the fields of nanotechnology, biology, environmental monitoring, space
research. Fundamental concepts concerning semi-classical light-matter interaction at
the level of time-dependent perturbation theory.

Student Evaluation Method(s)
Total course grade results as follows:

- Class and Laboratory session attendance. 20%
- Problem Sets, Lab reports 45%
- Oral presentation of special assignment 10%




Final exam (take home) 25%

Background knowledge. Prerequisites

Physical Chemistry and Analytical Chemistry undergraduate courses including
laboratory courses of the Department of Chemistry. Basic Qunatum Mechanics and
Spectroscopy.
The course is also open to graduate students from the Materials Science Department.
They, too, need to have successfully completed equivalent background courses.

Suggested literature

1.

2.

o a

B oo~

[WD]
[TUD]
[A]

[HB]
[HO]
[BMC]

[JG]
[YO]
[WH]
[AQM]*

W. Demtrdder, ‘Laser Spectroscopy : Basic concepts and instrumentation’
(Springer, Berlin 2003)

H.H. Telle, A.G. Urena, R.J. Donovan, «Laser Chemistry: Spectroscopy,
Dynamics and Applications, Wiley (2007)

P.W. Atkins, J. de Paula ‘®uagikoxnueia’ (Maven. Ekdooelg Kpntng, HpdkAeio
2014)

D.C. Harris, M.D. Bertolucci, ‘Symmetry and Spectroscopy’ (Dover, NY 1978)
J.M. Hollas, “Modern Spectroscopy’ (John-Wiley&Sons, NY 1996)

C. N. Banwell, E.M. McCash, ‘Fundamentals of Molecular Spectroscopy’
(McGraw Hill, London 1999)

C.S. Johnson, D.A. Gabriel “Laser Light Scattering” [Dover, 1994]

M. Young, ‘Omntikr| kot A&1lep’, (Maven. Ekddaeic EMIM, 2008)

J. Wilson, J. Hawkes, ‘OntonAektpovikr|’ (Maven. Ekddaesic EMIM, 2007)

P. W. Atkins, ‘Mopiakr KBavtikr Mnxavikry’, (Ekd. Mamnadnon, 1999




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc Aopn) Kat 1610tnTeg XaAapric

2 UUTIUKVWUEVNC "YANG

Kwdikd¢ Mabnuotog M 68

E&dunvo d1daokoAiag gUPEWVA PE TOV XEEPIVO

00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meptypaen AdakTéag "YANC

1.

Eloaywyn

T ivar XaAapr) GUPTIUKVWUEVN AN

Avvapelg, Evépyeteg kat Xpovikn KAIJoKa aTnv ZUPTUKVWPEVN “YAN
AlOPOPIOKES QUVAMEIC KOl CUUTIUKVWMEVN UAn, 1€wong, €AaOTIKN, KOl
1€wO0EANNTTIKI) CUUTEPIPOPA, YYPA Kal DOAOL

MeTtaoxnuatiopoi Pacewv

Baolkég évvoleg, Alayxwplopoc GACEWY LYPOU-LYPOU KOl KIVNTIKI @QOCIKOU
dlaxwplopol, METOOXNUATIOHOC PACEWY LYPOV-OTEPEOU

MoAvpepn

BooIkEG €vvoleg, ZTATIOTIKA OlOUOPPWOEWY KOl HEYEBOC TOAUMEPIKWY
aAUCEWVY, 1EWA0EAATTIKOTNTO KOl TO HOVTEAO EQTIVCMOD

KoAhog1dei¢ AlaoTiopEQ

Kivnon Brown kai Nopo¢ Ttou Stokes, Auvapel HETAED KOANOEIdWV
OWHOTIWV, DOCIKI) CUUTEPIPOPA CUGTNUATWY KOANOEIDWV

Yypoi KpuataAiot

YYPOKPUOTOAAIKEG QACEL], METAoXNUOTIONOG 100TPOTNG/VNUOTIKAG QAonC,
TomoAoyIKEC OTEAEIEC, HAEKTPIKEC KOl HOYVNTIKEG 1010TNTEG, MoAupEPIKOi
LYPOI KPUGTAAAOCL

YTEPUOPIOKT AUTO-0pYAVWOT)

AUQIQINO  pOpIO KOl OUTO-0PYOVOUUEVEG  (QACELS, AUTO-0pydvwan o€
OLOTIUOTO TIOAUEPWY

Blopopia

XoAopr) OUUTUKVWUEVN OAN Kot @Oon, NOUKAEIKG 0&a, MpwTeivec,




MoAvoakyapidia, MeuBpdvec

9. Opyavikad HAeKTPoVIKA YAIKA Kal AlATAEEIC
APYEC NAEKTPOVIKWV ULAIKWV, BOOIKEC NUIOYWYIPEC O1OTAEEIG, HAEKTPOVIKEC
J1aTAEEIC PATIOPEVEC OE OPYAVIKA — TIOAUUEPIKA LAIKA

> KOTO¢ Tou Mabrpatog

Ol QOITNTEC EKTIBEVTAI CLUOTNUATIKA GTNV TIEPIOXN TNG OUNC Kal TWV IBI0TATWVY TN¢
XOAGPAC CUUTIUKVWUEVNC DANG (T.X., TOAUMEPT), KOANOEIDH, LYPOI KPOGTOAAOL,
TOONEVEPYA HOPIA, BIOPOPLA, OPYOVIKA NAEKTPOVIKA) AN KOl TIC TIBOVEC EQAPLIOYEC
TOU OTNV EMOTAKN KOl TNV TEXVOAQYia.

MéBodog A&1oAoynong doitntwv
Mpoetolpaaia BIBAIOYPOAQIKAG EpyaaTiac, TPOPOPIKN TAPOUCiaan TN¢ pyoaiag
EVWTIIOV OAWV TWV QOITNTWV

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONG
duaikoxnueia Il (Geppoduvapikry), Baolkég yvwaelg xnueiag

MpoTEIVOPEVT CLYYPAUUOTO

1. R. A. L. Jones, “Soft Condensed Matter”, Oxford University Press, Oxford,
2002

2. I. W. Hamley, “Introduction to Soft Matter”, John Willey and Sons, New
York, 2000

3. M. Daoud & C. E. Williams, Eds. “Soft Matter Physics”, Springer, 1999

4, P. C. Hiemenz & T. P. Lodge, «Xnueia TMoAvpepwv», EMIOTNUOVIKN
Empérela . X. Avootaotadne [Metagpoaon tng 2n¢ ‘Ekdoong touv P. C.
Hiemenz & T. P. Lodge, “Polymer Chemistry”, 2" Edition, CRC Press, Boca
Raton, 2007], Mavemotnuiokég Ekdoaelg Kpntne, HpakAelo, 2014

5. G. Strobl, “Condensed Matter Physics: Crystals, Liquids, Liquid Crystals, and
Polymers”, Springer, 2004

6. W. D. Callister, Jr., «<Emotrun kot TexvoAoyia Twv YAIKwv» [MeTd@paon Tng
5n¢ ‘Ekdoang tov W. D. Callister, Jr., “Materials Science and Engineering. An
Introduction”, Wiley, New York, 5th Edition, 1999], Ekddoeig TU0Aq,
©¢gc¢/vikn 2004

7. K. Mavayiotou, “Emotiun Kot TexvoAoyia MoAvpepwv”, EkdOTEIC Mryaoog
2000, ©sgooAovikn, 1996.

8. M. Doi, “Introduction to Polymer Physics”, Oxford Science Publ. Oxford,
1996.

9. A. Yu Grosberg, A. R. Khokhlov, “Giant Molecules”, Academic Press, 1997

10. K. Mavayiwtou, “KoAAogdn”, @eaoalovikn, 1998.

11. D. F. Evans, H. Wennerstrom, “The Colloidal Domain, Where Physics,
Chemistry, Biology and Technology Meet”, 2nd Edition, John Willey and




12.

13.

14.

Sons, New York, 1999.

J. B. Park, R. S. Lakes, “Biomaterials: An Introduction”, Plenum Pub. Corp.,
1992.

B. D. Ratner, F.J.Schoen, A.S.Hoffman, J.E.Lemons, “Biomaterials
Science: An Introduction to Materials in Medicine”, Elsevier Science &
Technology Books, 2nd Edition, 2004

S. 0. Kasap, “Apxéc HAeKTpovIKV YAIKQV Kat Alatdéewy”, [Metdopaan ¢
2" ‘Ekdoong Ttov S. O. Kasap, “Principles of Electronic Materials and
Devices”, McGraw Hill; 2 edition, 2002], Ek36oei¢ Momacwtnpiou, 2004




General Course Information

Course title

Soft Condensed Matter

Course Number

MTI1 68

Teaching semester (according to the

Fall

Study Guide)

Teaching hours per week

ECTS credits 10

Curriculum

Introduction

Forces, Energies and Timescales in Condensed Matter
Phase transitions

Polymers

Colloidal Dispersions

Liquid Crystals

Supramolecular Self-Assembly

Soft Matter in Nature

Organic Electronics

©CoNo~wWNE

Purpose of the Course

Students will acquire a comprehensive knowledge of the structure and properties of
soft condensed matter (e.g., polymers, colloids, liquid crystals, surfactants,
biomolecules, organic electronics) and their applications in modern science and
technology

Student Assessment Method(s)
Student paper
Student presentation

Background knowledge Prerequisites
Physical Chemistry Il (Thermodynamics)

Suggested literature

1. R. A. L. Jones, “Soft Condensed Matter”, Oxford University Press, Oxford,
2002

2. I. W. Hamley, “Introduction to Soft Matter”, John Willey and Sons, New
York, 2000

3. M. Daoud, C. E. Williams, Eds. “Soft Matter Physics”, Springer, 1999

4. P. C. Hiemenz & T. P. Lodge, “Polymer Chemistry”, 2" Edition, CRC Press,
Boca Raton, 2007 [Also in Greek translation, Edited by S. H. Anastasiadis,
Crete University Press, Heraklion 2014]

5. G. Strobl, “Condensed Matter Physics: Crystals, Liquids, Liquid Crystals, and
Polymers”, Springer, 2004

6. W. D. Callister, Jr., “Materials Science and Engineering. An Introduction”,

Wiley, New York, 7th Edition, 2006




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc

daopatookoria Mupnvikod Mayvntikol
Zuvtoviopol (NMR). @ewpia Kat

E@appoyeq
Kwdikog MaBruotog EM®04
E&dunvo d1daokaAiac cOPQWVO PE TOV Eapivd
00nyo6 Zmoudwv
‘Qpec d1600KaAiac avd epdoudda 4
Movadec ECTS 10

Meptypaen AdakTéag "YANC

To padnua ¢ Pacpatookomiog NMR €10ayel Toug QOITNTEG 0T BEwpia Kal TIg
TIPAKTIKEG EQOPUOYEC TOU (POIVOUEVOU TOU TTUPNVIKOU HayVNTIKOU GUVTOVIGHOU. To

padnua mepIAappavel ta €€ng KEQAAaIQ:
- Eloaywyn otn ®acpatookotia NMR
- XNUIKA YETOTOTION
- Z0levén J
- Eteponupnvikr) acpatookonia NMR
- NOE kot gagpatookoria 2D NMR

> KOTO¢ Tou Mabrpatog

H katavonaon twv Bactkwv BewpnTikwy apxwv Tn¢ Pacuatookoria¢ NMR, ¢
TEIPAPOTIKAG dladikaaiog yia T AqPn eoacpatwv NMR piag kat d0o dlaotdoewy (1D
Kat 2D NMR). — H e€oikeiwon pe TI¢ Baoikeég pebodoug enegepyaaiac @aoudtwy 1D
Kal 2D NMR, Kai n elgaywyr| oTnv ETEPOTUPNVIKI acpatookomia NMR. — H xprion
NG acpoatookotmioc NMR yia Tov Tpoadlopiouo TnN¢ S0UNC OPYAVIKWY EVWOEWY KAl
TOV TOOOTIKO TTPOGSIOPIOUO HEIYUATWY OPYAVIKWY EVOTEWV.

MéBodog A&1oAoynaong dortntwv

I"pamt e&€taon (50%)-mapouaioon (50%)

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONO

AvoAuTikn) Xnueia, Opyaviki Xnueia kat @aouatooKoTia

MpoTeIvOuEV CLYYPAUUOTO

1. NMR, APXEZ KAI EPAPMOIEZ PAZMATOZKOTMIAZ IMTYPHNIKOY
MAINHTIKOY ZYNTONIZMOY, 0. MAYPOMOYZTAKOZ, I. MATX0YKAZXZ

2. NMR - From Spectra to Structures, Terence N. Mitchell, Burkhard Costisella




General Course Information

Course title NMR spectroscopy, theory and
applications

Course Number EM®04

Teaching semester (according to the Spring

Study Guide)

Teaching hours per week 4
ECTS credits 10
Curriculum

The course introduces students to the theory and practical applications of the nuclear
magnetic resonance phenomenon. The course consists of the following chapters:

- Introduction to NMR spectroscopy

- Chemical shift

- J-coupling

- Heteronuclear NMR

- NOE and 2D NMR

Purpose of the Course

Understanding the basic theoretical principles of NMR spectroscopy, and the
experimental procedure for obtaining 1d and 2D NMR spectra. — Familiarization with
standard processing procedures of NMR data, and introduction to heteronuclear NMR
spectroscopy. — Using NMR spectroscopy for organic structure elucidation and
quantitative analysis of complex mixtures.

Student Assessment Method(s)

Written exam (50%) and research presentation (50%)

Background knowledge Prerequisites

Analytical chemistry, organic chemistry and spectroscopy.

Suggested literature

1. NMR, APXEZ KAI EPAPMOIEZ PAZMATOZKOTMIAZ MYPHNIKOY
MAINHTIKOY ZYNTONIZMOY, 6. MAYPOMOY2TAKOZ, I. MAT2X0YKAZXZ

2. NMR - From Spectra to Structures, Terence N. Mitchell, Burkhard Costisella




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pobrjpatog HAekTpovIKr) MikpooKoTia AtEAsuong
Kwdiko¢ Mabnuoatog rMT165

E&aunvo d1daokaAiog aup@wva Pe Tov Eapivo e€dunvo

00nyo Zmoudwv

‘Qpec d1daoKaAiac avd epdoudda 3

Movaddec ECTS 10

Meptypaen AdakTéag "YANC

A. BaoIKEC apXEC NAEKTPOVIKI) MIKPOOKOTIOG

1. Eioaywyr) 0Tnv NAEKTPOVIKI) UIKPOOKOTIA

2. ZKedaan Kai mepibAaan nAeKTpoviwy
EAOOTIKI) KOl AVEAOCTIKI) OKEDAON
Z0uQWVN Kal aoVPEWVN OKEdOION

3. Baaikn Bewpia onmTIkAG Kot DoKoi NAEKTPOVIWY
ALOKPITIKT IKAVOTNTA
HAEKTPOUAYVNTIKOC QAKOC
HAEKTPOOTOTIKOC PAKAG

B. Apxn Aeitoupyiag nAEKTPOVIKOU PIKPOOKOTIiou diEAevanc (TEM)
HAEKTPOVIOKA KOVOVIO Kal QAKOi NAEKTPOViwWV
O€gPUIOVIKA KOVOVIa Kol Kavovia ekmoumig ediov (FEGS)
ZUMTIUKVWTAG, OVTIKEIYEVIKOC KOl TIPOBOAENC POKOC
Ald@payua poKoL
ZQOAUATO QOKWV (ZQAIPIKI) EKTPOTI, XPWHOTIKNA EKTPOTIN) KAl
AOTIYMATIOHOC)
BaBo¢ nediou kat Babog eotiaong

e

5. Zuotiuata Kevoo
MnxOVIKr) ovTAia
AvVTAia S10X00EWC
AvTAia 16vTov
AVTAiEC Toupumivag

C. EI13IKA KEPAAIO NAEKTPOVIKAC MIKPOOKOTIIOG




6. MikpoavdAuon aktivov-X
evvnTpIEC OKTIVWV-X
dOoPOTOOKOTIO EVEPYEIOKOU OIOCKOPTIIOHOL 0KTivwv-X (EDS)

7. MepibAaan nAektpoviwy
- ATOMIKOC TTOPAYOVTaC OKEDOONG
MepiBAaon and KPLOTAAAOUC Kal VOUOC Tou Bragg
DWTOYPAPIKO UNKOC KAl PWTOYPAQPIKI) 0TOBEPA
Alaypaupata TepiBAaoNC NAEKTPOVIWY

D. Mpoetotpacia deiypatog

8. Tpoctolyaacio deiypaTog yio TV EMOTHUN TWV VAIKWV
Actypatopopéag TEM kat mAéypata (grids) yio HIkpookoTio TEM
Anuiovpywvtag AeTTd S1oKia (UNXOVIKN Agiavan, 10VTIKH Agiavan)
MIKPOTOHOC

> KoM Tou MabrpaTog

To pdbnua autd meplAauPBavel €looywyn OTIC PACIKEC OPXEC NAEKTPOVIKNAG
UIKQOOKOTIOC e EPQOcn OTnV NAEKTPOVIKA HIKpookomia OéAeuang (TEM).
Meptypd@eTal n apxr AEIToLpYiag TNG NAEKTPOVIKIC MIKPOOKOTINC SIEAELONC KOl TWV
NAEKTPOUAYVNTIKWOV QOKWV.

2TOX01 TOU Pabriuatog eival ot EERC:

- Epmédwon twv Pacikwv apxwv Tou JIETOUV TN OKESOON NAEKTPOVIWV Kol Tn
AEITOLPYIO NAEKTPOUOYVNTWY QAKWV.
MpogTolpacia Twv @EOITNTWY Yyio TNV Kotovonon Twv POCIKWV apxwy Tou
Xapaktnpidouvv TNV MEPIBANGN NAEKTPOVIWV.
ATIOKTNON TWV OmopaitnTwy  YVWOEWV YyIo TNV  AEITOLPYiO NAEKTPOVIKOU
MIKPOOKOTIIOU SIEAELONC.

MéBodog A&1oAoynaong dortntwv
TeAikn e€€taaon (100%)

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONON
METAMTUXIOKOI QOITNTEC

MpoTeIvOuEV CLYYPAUUOTO
1) Znuewwael¢ (PowerPoint) Tou pabniuoTog

2) D.B. Williams, C.B. Carter, Transmission Electron Microscopy: A Textbook for
Materials Science, Plenum Press, New York, 1996.

3) Brent Fultz, James M. Howe. Transmission Electron Microscopy and
Diffractometry of Materials, 3rd Ed., Springer, Berlin, 2008




General Course Information

Course title Transmission Electron Microscopy
(TEM)

Course Number GMP65

Teaching semester (according to the Spring semester

Study Guide)

Teaching hours per week 3
ECTS credits 10
Curriculum

A. Principles of the TEM
1. Introduction to TEM
History of TEM
Electron vs. light microscopy

2. Electron Scattering and Diffraction
Coherent and incoherent scattering
Elastic and inelastic scattering
Scattering vs. diffraction

3. Optical theory and electron lenses
Resolution
Electromagnetic lens
Electrostatic lens

B. Design of the TEM
4. Electron guns and electron lenses
- Thermionic guns and field-emission guns (FEGS)
Condenser, objective and projector lens
Apertures and diaphragms
Lens aberrations (spherical aberration, chromatic aberration and
astigmatism)
Depth of focus and depth of field

5. Vacuum systems
Mechanical pump
Diffusion pump
Sputter-ion pump
Turbomolecular pump

C. Other modes on TEM
6. X-ray microanalysis
X-rays formation
Energy dispersive X-ray spectroscopy




7. Electron diffraction
Atomic Scattering Factor
Diffraction by crystals and Bragg's law
Camera length and camera constant
Producing the diffraction pattern

D. Sample preparation

8. Specimens preparation for materials science
Specimen support grids
Creating thin disks (polishing, ion milling)
Microtomy

Purpose of the Course

This is an introductory course in theory and practical use of the transmission electron
microscope (TEM). It consists of both lecture and laboratory instruction that focuses
on the theory, fundamental operating principles, specimen preparation techniques, and
electron diffraction of electron microscopy. The laboratory course is offered through
the Laboratory of Electron Microscopy (Biology Bldg.) and includes demonstration of
the TEM instrument for recording images and performing X-ray microanalysis and
electron diffraction. The course is offered every spring semester (one 3 h session per
week) and it is available to graduate students of School of Science and Engineering of
UoC.

After taking this course, researchers who have serious need the TEM in their work
should make additional practice before they eventually become independent users of
the TEM. In order to become independent user, users are necessary to take a
qualifying —practical- examination.

Student Assessment Method(s)
Final examination (100%)

Background knowledge Prerequisites
Graduate

Suggested literature
1) PowerPoint presentations

2) D.B. Williams, C.B. Carter, Transmission Electron Microscopy: A Textbook for
Materials Science, Plenum Press, New York, 1996.

3) Brent Fultz, James M. Howe. Transmission Electron Microscopy and
Diffractometry of Materials, 3rd Ed., Springer, Berlin, 2008




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pobrjpatog 2 uvOeTIKN Opyavikr Xnueia

Kwd1ko¢ Mobrjuatog AZOA14

E&dunvo d1daokoAiag gUPEWVA PE TOV A’ e€dunvo
00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda Teooepic (4)

Movade¢ ECTS Aéka (10)

Mepiypaen AdakTéag "YANC
MpoatayAavdiveg (Wittig, Baeyer-Villiger, Diels-Alder)

Mpoyeatepovn (AALCIdWTEC KATIOVIKEC avTIdpacelC, Claisen)

Evdiavopikd O&€a (NAEKTPOKUKAIKEC KOl TIEPIKUKAIKEC OVTIOPATELC)
XipoouTevio Kot KamveAEvio (XnUEia Kot KUKAOTIOINOEIC EAELBEPWVY PI{wV)
To maAAddI0 atnv opyavikr) o0vBean (Heck, Sonogashira, Suzuki, Stille)
>1puxvivn (Cope, Mannich)

Ta&oAn (McMurry coupling)

KoAopmadivn (oTpatnyiki otnv opyavikr) cOvOeaon)

KoAgo@opoveg (OAEQIVIK PETABEON Kal 0 KOTOADTNG Tou Grubbs)

> KOTO¢ Tou Mabrjuatog

H d1daoKaAia TNE HOVTEPVOC 0PYAVIKIC 0UVOEDNC KOl TNC 0WOTAG PETPOCUVBETIKIC
avOALGTC TTOAUTIAOKWVY HOPIOKWVY d0UwV. EvOEAEXC TapoLaiaan Twv TAEOVY
OULVBETIKA XPNOIUWV XNUIKWV avTIOPAcEWY, JEaa oMo TNV d1ad0CTKOAIQ TNG OAIKIC
oLVBEGNC dOUIKA TTOAUTIAOKWV QUGCIKWVY TIPOTOVTIWV.

MéBodog A&loAoynaong doitntwv
I"pamtég e€eTdoElC.

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONG
O1 YVWOEIC TwV BACIKWVY TPOTTUXIOK®Y HOBNUATWY 0pyavIKAE Xnueiag (Opyavikn
Xnueio | kot | kot Xnueia Blopopiwvy).

MpoTevoueva cuyypauuaTa
Classics in Total Synthesis, K. C. Nicolaou and E. J. Sorensen.




General Course Information

Course title Synthetic Organic Chemistry
Course Number AZDAL4
Teaching semester (according to the A’ semester

Study Guide)

Teaching hours per week Four (4)
ECTS credits Ten (10)
Curriculum

Prostaglandins (Wittig, Baeyer-Villiger, Diels-Alder)
Progesterone (tandem cationic cyclizations, Claisen)

Endiandric acids (electocyclic and pericyclic reactions )

Hirsutene and Capnellene (free radical chemistry)

Palladium in organic synthesis (Heck, Sonogashira, Suzuki, Stille)
Strychnine (Cope, Mannich)

Taxol (McMurry coupling)

Colombiasin (strategy in organic synthesis)

Coleophomones (olefin metathesis and Grubbs’ catalyst)

Purpose of the Course

Teaching of modern synthetic organic chemistry and the way to retro-synthetically
analyse complicated molecular structures. Very detailed discussion of the most
synthetically useful reactions accomplished through the teaching of the total synthesis
of structurally complex natural products.

Student Assessment Method(s)
Written exams.

Background knowledge Prerequisites
The knowledge of the undergraduate courses in organic chemistry (Organic
Chemistry I and Il and Chemistry of Biomolecules).

Suggested literature
Classics in Total Synthesis, K. C. Nicolaou and E. J. Sorensen.




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc MepBPOAVIKA BIOAOYIKO CUCTHHATO.
E@appoyEg oTn QOPUAKEUTIKN XNMEia

Kwd1ko¢ Mabrjuatog AZOAL8

E&dunvo d1daokaAiac cOPQWVO PE TOV Eapivd
00nyo6 Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

1. Ewocaywyn

2. BiloAoyikeg pepppaveg

3. AvaTIveEUTTIKI] 0AUCIOa/OZEIdWTIKI) PWOPOPUAIWGT

4. dwtoolLvbean

5. Metagopd dia yecou PePBpavav: AiauAol, avTAieg

6. Auvauiko evepyelag. NeupodiafiBooTeg

7. Apdon oppovav

8. ZTepoeldeiq oppévsc

9. AI0ONTIK& cuoTuata (6pacn, akon, yebaon, agr, 6cepnaon)

10. ®uoikd Tpoidvta Kot @apuaka. ApAacn TOUG OE UEURPOVIKA GUCTHUOTA

> KoM Tou MabrpaTog
Katavwwonon YEPPBPOVIKWVY BIOAOYIKWY CUCTNUATWY Ta OToia XpNIKOToI00VTal OE
{WTIKEC d10OIKATIEC

MéBodog A&loAoynaong doltntwv
1. mapouaioon 2. TEAIKO dlaywvioud

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONO
Baaoikeg yvwoelg Bloxnueiag kat Opyovikng Xnueiog

MpoTeIvouEVa CLYYPAUUOTO
1. ZnUEIWOEIC
2. Molecular Aspects of Cell Biology by Garrett and Grisham
3. Bloxnpueia. Berg, Tymoczko, Stryer

General Course Information

Course title Biological Membrane systems. Applications in
pharmaceutical chemistry




Course Number ASFD18
Teaching semester (according to the Spring semester
Study Guide)

Teaching hours per week 4

ECTS credits 10

Curriculum

1. Introduction

2. Biological membranes

3. Respiration. Oxidative phosphorylation
4. Photosynthesis

5. Membrane channels and pumps

6. Nerve impulses. Neurotransmitters
7. Hormone action
8. Steroid hormones
9. Sensory systems
1

0. Natural products and drugs; their action on membrane systems

Purpose of the Course
Understanding basic biological membrane systems that are invlolved in vital
processes.

Student Assessment Method(s)

1. Presentation 2. Final exam

Background knowledge Prerequisites

Biochemistry and Organic Chemistry

Suggested literature
1. Class notes
2. Molecular Aspects of Cell Biology by Garrett and Grisham
3. Biochemistry. Berg, Tymoczko, Stryer




"evikég MAnpogopie¢ Mabnuoatoc- METAMTYXIAKO

TitAo¢ pabrjuatoc XHMEIA KAI ©YXIKH THX
ATMOZXZPAIPAT
Kwdikd¢ Mabruotog EMIM02

E&dunvo d1dagkaAiag gOPEWVa PE TOV XEIMEPINO
00Nnyo 21moudwv

‘Qpec d1d0oKaAiac avd epdoudda 6
Movadec ECTS 10
Meptypaen AtdakTtéag "YANC

Evotnta |
- Aopn ™N¢ atéoPaIpac
XnuIKn a0oTaon TN OTUOOEAIPAC
looQUyio AkTivoBoAiac (Uo0po CWHO, amoppoEnan, EKTOMTH OKTIVOBOAIaE, TO
@QIVOLEVO TOU BepuOKNTiOL)
MeTaBoAr Tou KAipoToc T Mng — evdeigelg
ATUOOQOIPIKA) KUKAOQOpia  (ZTpWMO avApIENg, OepUOKPACIAKT avooTpogr),
OaAACCI0 KOl NMEIPWTIKI a0pa, YEVIKI KUKAo@opia, KOKAoL Tou Hadley, vgnAa
XaUNAG  BOPOMETPIKA, PETWMO, PBpoxOmtwaon, OAnyeiC OVEUOL, HOUCWVEC,
QVTOAAQYEC  OTPOTOCQOIPOC/TPOTOCQAIPAE,  Houowveg, Koidda, NoTia
ToAQvTELON).
Evotnta Il
Oaiacato Kukhogopia.
O KUOKAOG TOU VEPOU Kal TO KAipa.
ZXNUOTIOPOG KOl €idn cOVWVEPWV.
Evotnta Il
O KUKAOG Tou avBpoka (d10&€id10 Tov AvOpaKa) Kal TO KAIWa
lootona avBpaka, o§uyovou Kai Beiou
Evotnta IV
ZTPATOCPAIPIKI) XNUEIa
1. Mnyaviopo¢ Chapman
2. KaToAUTIKOI KUKAOL KOATAOTPOQNC OTPOTOCQAIPIKOD 0Olovto¢ (KUKAOL
dPOCTIKOU LAPOYOVOU, a{WTOU KAl AAOYOVWV)
3. Evwoelg anobrjkeuang Kot a0{eLEn KUKAwV
4. TMapatnpnoelC aTn aTPATOCQAIP Kl TIPOBAEYEIS
i. H tpuma tou 6ovtoC (OPKTIKI) KOl AVTOPKTIKI)
ii. MoAIkd oTpaToo@AIPIKA CUVVEQQ
iii. Etepoyeveic avTIOPACEIC O€ PN TOAIKEG TIEPIOXEC TNC OTPATOCPAIPAC
iv. ODP aAoyovoOxwv EVWoEwv
v. Emidpaon agpomAdvwy (Supersonic)
vi. To oTpwua Tou Junge Kot to COS.
Evotnta V
Tpomnoo@alpikr Xnueia
A.'Olov/Nox/CO
B. 160l0y10 oL 6J0VTOC KOl 0 POAOC TV 0EEIBIWV TOU 0{WTOV




I". EAe0Bepeg picec : OH kat NO3
A. CHy
E. AvBpwmnoyevei¢c NMVOCs
>T. Bloyeveic NMVOCs
H. KOkAo¢ tou alwtou
0. KUkAoc touv Ociov
I. ANOYOVOUXEC EVWTEIC
K. Yypn @don otnv tponoceaipa
i. Henry’s Law looppomieq petagd vypnc Kol aéplac @daong otnv
Tpondo@aIpa

ii.  Avtdpdoelg ag vypr) eacn

iii. Air —sea exchanges
. ZOPOTIOIOKN @Acn aTnV Tpondo@alpa

i. ®UOIKEC 1I010TNTEC

ii.  XopoaKTtnplopoc

iii.  Xnuikn oboTooN

iv. ATUOCQOIPIKEC KOTAVOUEG 0T OIAPOPA TUNUOTA TN TPOTOC@AIPAC
M. PWTOXNUIKI TApAYwYr) CWHATISiwWY
N. Etepoyeveic avTIOpAoEeIC 0TNV EMPAVEIN AIWPOVHPEVWY CWUATIdIWY
ATUOOQOIPIKEC JETPATCEIC UE XPrIoN d0PLPOPWV

TO PABNUO TTPOYUOTOTOIEITOL PE OEIPA DIAAEEEWV

> KoM Tou MabrjpaTog

2TOX0C TOU pabriuatog Eival n mapouaioon Twv TEPIBOAAOVTIKWY SIEPYOTIWY TIOUL
eMNPeAouv TN oVOTOCN TNC ATUOCPAIPOC KOI TO KAIUO TOU TAQVITN YOG, PE EU@AaT
OTIC PUOIKOXNMIKEC OlEPYaTieC TTOL ABAVOLY XwpPa 0TV aTUOo@aIpa. To padnua
QMOCKOTEL EMIONE va avadei&el TNV 0OVOEST PETAEL OTUOTOAIPOG, WKEAVWV, ENPAC
Kat BAGoTNONC HEOW PONC EVEPYELNC KOl Hadog (B10QOPETIKNC XNUIKAE 00OTACNC Kal
(QUOIKWV XOPOKTNPIOTIKWVY), TIOL €ival KABOPIOTIKN) yia TNV TOIOTNTA TNE ATHOC@AIPAC
KOl TO KAIO TOU TAQVATN P0G

MéBodog A&loAoynaong doltntwv
I"pamTéC €EETATEIC OTO MEPIEXOUEVWVY TV SIOAEEEWVY (UE ONUEINTEIC) KOl ATOMIKI)
TOPOoLCiaan o€ EMIAEYUEVO BEUQ

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONGT

MpoTelvouEVa CLYYPAUUOTO

1. ZnUEIOOEIC TOU YaBUaTog amo Tn 01dAoKoUaa

2. Atmospheric Change: An Earth Perspective, TE Graedel, PJ Crutzen, ISBN O
7167 2334-4, Freeman and Company, 1993.

3. The Physics of Atmospheres, J. T. Houghton, Cambridge University Press,
1986.

4. Atmospheric Chemistry and Physics, From Air Pollution to Climate Change,
J. H. Seinfeld and S. N. Pandis, J. Wiley & Sons, 1997.

S. Chemistry of Atmospheres, R. Wayne, Oxford,Clarenton Press, 1993.

6. Chemistry of the Upper and Lower Atmosphere, B. J. Finlayson-Pitts and J.
N. Pitts, Jr. Academic Press, 2000.

General Course Information

Course title CHEMISTRY AND PHYSICS OF THE
ATMOSPHERE

Course Number EMP 02




Teaching semester (according to the winterr semester
Study Guide)

Teaching hours per week 6h/week
ECTS credits 10
Curriculum

section | -Atmosphere
* Structure of the atmosphere
» Chemical composition of the atmosphere
* Radiation Balance (black body, greenhouse effect)
* Change in the Earth’s climate - indications
» Atmospheric circulation (mixing layer, Temperature inversion, sea and land breeze,
general circulation, Hadley cells, High/Low pressure systems, fronts, precipitation,
trade winds, monsoons, stratosphere / troposphere exchange, Valley, ENSO).
section Il —ocean- water cycle
* ocean circulation.
» Atmospheric water cycle and climate.
» Formation and types of clouds.
section 11 — Carbon cycle
* The carbon cycle (carbon dioxide) and climate
* Isotopes of carbon, oxygen and sulfur
section 1V - stratospheric chemistry
1. Chapman Mechanism
2. stratospheric ozone destruction- catalytic cycles (reactive hydrogen, nitrogen and
halogens)
3. Reservoirs and coupling of catalytic cycles
4. Observations in the stratosphere and forecasts
i. The ozone hole (Arctic and Antarctic)
ii. Polar stratospheric clouds
iii. Heterogeneous reactions in non-polar regions of the stratosphere
iv. halogenated compounds/ODP
v. Effect airplanes (Supersonic)
vi. Junge layer and COS.
section V- Tropospheric Chemistry
- Ozone / NOx / CO
- Balance of ozone and the role of nitrogen oxides
- Free radicals OH and NO3
-CH4
- Anthropogenic NMVOCs
- Biogenic NMVOCs
- Nitrogen Cycle
- Sulfur Cycle
- Halogenated compounds
- Tropospheric aqueous phase
i. Henry’s Law Balances between liquid and gas phase in the troposphere
ii. Reactions in liquid phase
iii. Air - sea exchanges




Tropospheric Aerosols
i.  physical properties
ii.  Characterization
iii.  Chemical composition
iv.  Atmospheric distributions in different parts of the troposphere
v.  Photochemical particle production
vi. Heterogeneous reactions on particulate surface
Atmospheric measurements using satellites

The course takes place as a series of lectures

Purpose of the Course

The aim of the course is to present an overview of the environmental processes that
affect the atmospheric composition and Earth’s climate, with emphasis on the
physicochemical processes taking place in the atmosphere. The course also aims to
highlight the link between the atmosphere, oceans, land and vegetation through
energy and mass flow (different chemical and physical characteristics), which is
crucial for the quality of the atmosphere and climate.

Student Assessment Method(s)
Written examination on the content of the lectures and individual oral presentation on
a selected topic.

Background knowledge Prerequisites
Basic knowledge of chemical kinetics and organic chemistry

Suggested literature

- Course Notes from teachers as a book and additional literature available in the
library of the University:

- Atmospheric Change: An Earth Perspective, TE Graedel, PJ Crutzen, ISBN 0
7167 2334-4, Freeman and Company, 1993.

- The Physics of Atmospheres, J. T. Houghton, Cambridge University Press, 1986.

- Atmospheric Chemistry and Physics, From Air Pollution to Climate Change, J.
H. Seinfeld and S. N. Pandis, J. Wiley & Sons, 1997.

- Chemistry of Atmospheres, R. Wayne, Oxford,Clarenton Press, 1993.

- Chemistry of the Upper and Lower Atmosphere, B. J. Finlayson-Pitts and J. N.
Pitts, Jr. Academic Press, 2000.




"evikég MAnpogopie¢ Mabnuoatoc- METAMTYXIAKO

TitAo¢ pobrjuatog XPHZH MAGHMATIKQN

MONTEAQN MNMPOZOMOIQ>HZ
ATMOZOAIPIKQN AIEPTAZIQN

Kwdikd¢ Mabruotog EMI09

E&dunvo d1dagkaAiag gUPEWVa PE TOV EAPINO

00nyo6 Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 6

Movadec ECTS 10

I'Isplypacpr] A10aKTENC "YANG

Mapouaiadovtal GUVOTTIKA Ta TPORAUOTO GTOUC uno)\oylououc Tov
o@eilovTal aTn MEPIMAOKATNTO KAl N YPAUHUIKOTNTA TNC XNUEIag Kat Tng
(QUOIKNAC OTO TEPIBAAAOVY Kal TIWE OUTA ETIAVOVTAL.

Mapouaialovtal Baoeig dedopevwv EKMOUTOV ATUOGQAIPIKWY POTWY Tou
xpnotuomnotovvtal € MovtéAa MoldtnTag Tou AEPA Kal KAIUOTIKO HOVTEAQ,
Eidn ekmopmwv Kat amo Tt e€apT@VTal (TAPAUETPOTOINTELC), 0 TPOTIOC
dnuiovpyiac Bdoewv eknopmwy, mapadeiyyata, hands-on g dnuioupyia Kal
XpPron d€00UEVWV EKTIOUTIWV KOl Xprion olyXpovwyv MovTéAwv AlaoTopag Kal
Xnueiog pe d100IKTLUOKEC 00K OEIC.

Mo v o€ BaBo¢ Katavonaon TN XPNoIUOTNTAC TWV OPIBUNTIKWY
TPOCOUOIWCEWY, 0 POITNTAC KOAEITAI va EIpapATIOTEL pE Tov HY,
ONUIOLPYWVTAC Ta OIKA TOU TIPOYPAUMATO O€ YAWOGO TPOYPAUUOTIOHO0
fortran ko As1Toupyko TEPIBAAAOV linux yia TNV KATAvONaon EMIAEYUEVWY
TEPIBOANOVTIKWV BIEPYATIV.

TEANOC 0 POITNTIC PUEITAL OTNV XPHOTN YAWCCOC TIPOYPAUUATIOUOU o€ python
yla TNV dnuioupyia dlaypoaupAET®Y Kol TNV OTATIOTIKN EMEEEPYOTio OEOOUEVWV
To pAaBnua TPOYUOTOTOIEITOL PE OEIPA IAAEEEWY KOl UTIOAOYIOTIKWV
QOKNOEWV.

> KoM Tou MabrjpaTog

2TOX0C TOU POBAUOTOC Eival N YONGN TWV PETATITUXIOK®WY QOITNTWVY OTO Ti
eival Kal Tw¢ Ymopouv va Xxpnatuomoinfoly Ta aplBunTIkd TEPIBAAAOVTIKA
MOVTEAQ Y10 TNV KOTOVONGON TwV TEPIBOAAOVTIKWY SIEPYOTIWVY, TNV
TIOCOTIKOTIOINGN TWV EMIdPACEWV TOU OVOPWTOL 0T PUTIOVAT TOU
TEPIBAAAOVTOC, TN AEITOLPYIO TWV OIKOCLOTNHATWY KOl TO KAIuO.

MéBodog A&loAoynaong doitntwv
I"pamTEC eEETATEIC OTO MEPIEXOUEVWVY TWV SIOAEEEWVY (UE ONHEINTELC) KOl OTOMIKN
UTIOAOYICTIKI) Epyaaia

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONG
Baoikéc yvwaelg xprion HY

MpoTEIVOPEV CLYYPAUUOTO
ZNUEINTEIC TOL PoBrOTOC amod TN d16aokouvaa Kal emnAEOV BiBAloypagia diabEaiun
otn BIBA106AKN 1) 0TO d10dIKTLO:




http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
https://developers.google.com/edu/python/

Seinfeld & Pandis, Atmospheric Chemistry and Physics, From air pollution to Global
Change, John Wiley & Sons, 1998;

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

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;

General Course Information —Graduate course

Course title NUMERICAL MODELING OF
ATMOSPHERIC PROCESSES

Course Number EMP 09

Teaching semester (according to the summer semester

Study Guide)

Teaching hours per week 6h/week
ECTS credits 10
Curriculum

- The lectures outline 1) the problems in the numerical calculations of
atmospheric composition and climate impacts that exist due to the complexity
and nonlinearity of environmental chemistry and physics as well as 2)
procedures used to resolve or overcome these issues.

- Emission Databases of Air Pollutants used in models of Air Quality and
Climate models are presented, emission types are explained and the
parameters on which they depend (parameterizations), how to create bases
emissions, examples, hands-on in the creation and use of emission data and
using modern Modeling Dispersion Chemistry with online exercises.

- For in-depth understanding of the utility of numerical simulations, the student
is asked to create its own programs in fortran programming language and in
operating environment linux, to simulate selected environmental processes.

- Finally, the student is initiated to the use of programming language python to
create charts and for statistical processing of data.

- The course is based on a series of lectures and computer exercises.

Purpose of the Course

The course aims the introduction of graduate students to environmental modeling and
how numerical models can be used for understanding environmental processes,
quantifying human impacts on the environment, the functioning of ecosystems and
climate.

Student Assessment Method(s)
Written examination on the content of the lectures and an individual programming
project.




Background knowledge Prerequisites
Basic knowledge of computer use

Suggested literature

- Course Notes from the teachers and additional literature available in the library
or at the internet: Seinfeld & Pandis, Atmospheric Chemistry and Physics, From
air pollution to Global Change, John Wiley & Sons, 1998; Jacobson M.Z.,
Fundamentals of Atmospheric Modeling, Cambridge Univ. Press, 1999,
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;

Also basic knowledge:

http://www.linux.org/forums/beginner-tutorials.53/

http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html

https://developers.google.com/edu/python/




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc NepBariovtiky MikpoBLoloyia &
Epyaotrplo
Kwd1ko¢ Mabruotog EMMN41

E&dunvo d1daokaAiac cOPQWVO PE TOV Eapwo
00nyo6 Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meprypaer) AtdakTéag "YANC

I. Eloaywyn og Baowkég apxEG TG HkpoBLoAoyiag

Mikpoopyaviopol kal Lotoplky avadpopn TG MikpoPBlodoyiog (ovopatohoyia Kot
XOPAKTNPLOUOC HLKPOOPYAVIOHWY), ACNTITIKEG CUVONKEC, TOPAOKEUN Kal XpHon BpemTikwyv
MECWV, TEXVIKEG OVAMTUENG UYPWV KOL OTEPEWV KAAALEPYELWY, ITASLO KOL XOPAKTNPLOUOG
MLKpoBLaKkng avénong, BaolKEG apxEC KUTTAPLKAG KAl HEUBPAVIKNG SOUNC Kal Asttoupylag
TWV TPOKAPUWTLKWY KL EUKOPUWTIKWY HLKpoopyaviolwy, Moplakn Bloloyia kat puBuion
™¢ yovidlakng ékdpaonc (doun DNA, xpwuoowpata, avtlypodr-petaypodn-petadpaon,
omePOVLa), APXEG YEVETIKNAC Kal edapuoyEg otn Blotexvoloyia (petaAllayeg, oplldvtia Kal
KaBetn petadopa yovidiwv, Baktnpiaky oLIEUEN, OpPXEC HETAOXNUATIOHOU, HeTOOETA
otoleia, apxeg kat Blodoyia twv MAACULSiwY), ITolxela pikpoBlakol PeTAaPoAloUOU Kal
Baowég apxec Ploxnueiag (oepodflol-avaepoflol opyaviopoi, UUwoelg, dwrtotpodia-
dwtoouvbeon, xnueloAlBotpodia, xnueloopyavorpodia), MéBodolL avaluong YEVETLIKAG
Stadopomnoinong (PCR, FISH, AFLP, Riboytping)

Il. MikpoBrakn MNowhotnta, puctoloyia ko Suvaptkn TAnBuouwv
E€eALKTIKN LOTOPLA KL TIOIKIAGTNTA TWV OPYAVICUWY

Quloyéveon & MowkAotnta: Baktipla

Quloyéveon & MNowlotnta: Apxaia

Quloyéveon & Mowlotnta: EukapuwTtikd

Quloyeveon & Mowdotnta: lot

MikpofLokn avamntuén kot Suvapkn mAnBuopwy

Akpaia meptpaiiovta

lll. Bloyewynpeia: Asttoupyieg twv pikpoPBiwv oto meptBaiiov
KukAog tou avBpaka

-AvakUkAwon avBpaka: pkpoflakni ¢wtooclvBeon Kal Tapaywyn
-AvakukAwon avBpaka: dtadikaoieg amodounong

KukAog Alwtou

KUkAog Oelou




IV. AAANAETUS PACELG OPYAVIGUWV
MikpoBLakn emikolvwvia pe epapuoyeg otn Blotexvoloyia

V. Mikpoopyaviopoli kat avBpwroyeveic aAAayEg
Bloamodounon Bapéwv HeTaAwY

Bloamodounon opyavikwy Kot ToLKwY 0UGLWY
AvBpwriva maboyova Kot KALLATIK aAlayn

> KOTO¢ Tou Mabrpatog

JKOTIOC TOU HaBNHOTOC Elval va TIOPEXEL LILOL YEVLKN €Loaywyr otouc SladopeTikolg
HULKPOOPYQVIOHOUG HE OTOXO va KaAUYeL BEpata mou oxetilovtol Pe TRV KUTTOPLKN
OPXLTEKTOVLKN, TN PLOEVEPYNTIKH, TOUG MNXOVIOMOUG MKPOPBLOKAC KAl UKAG
ovamapaywyng Kat avantuéng. Emiong mpaypateveTal To poAo TNG EEALENG KaL TNG
YOVLSLOKAG PONG METAEU TWV UIKPOoPBLOKWY MANBUOUWY KOl TOU OVTIKTUTIOU TIOU
€XOUuV 0Tn SUVOULKI TWV HLKPOBLAKWY KOWWVIWY ot dladopa svdlattipata. Metalv
TWV OKOTIWV TOU HaBnuatog eivol €miong Kol n KOTOVONON TWV HNXOVIOUWV
naboyévelag aAAQ KOl TWV HUNXOVIOMWV OVIILETWILONG TNG TOU POAOU TwV
ULKPOOPYAVIOUWY OTOUG PloyewXnMLKOUG KUKAOUG TwV OTOElwvV KAl oTn
Bloamodoplon ouclwyv Kot METAAWVY ota TAaiola Blotexvoloyikol evdladEpovTog.
MNapdAAnAa, to pabnua otoxeVel otNV €€0LKEIWON TwV GOLTNTWV HE YEVETIKEG KOl
dawotumnikég pebodoug tautomoinong twv pkpoPiwv, kabBwg emiong kal otnv
e€olkelwon ™G XPAoNG MPWTOKOAWY Kol HeBOSdwV TNG MOPLAKAG YEVETIKAG TOU
XPNOLLOTIOLOUVTOL €UPEWG O TOANOUG TOMElG TNG PaolkAg oAAA KoL NG

edappOCUEVNG EPELVOC.

MéBodog A&loAoynaong doitntwv
2 yparteg poodol kal epyacia-mapouvcioon

MPOOTAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONG
Eloaywyn otn BloAoyia, Bloxnueia |, 11

MpoTelvouEVa CLYYPAUUOTO

Madigan, M.T., Martinko, J.M., Stahl, D.A,, Clark, D.P., (eds) (2012), Brock Biology of
Microorganisms, 13t Edition, Pearson, San Fransisco.

Maier, I.L.,, Pepper, C.P., Gerba, T.J., (eds) (2015,) Environmental Microbiology, 3
Edition, Elsevier, Oxford UK.

General Course Information

Course title Environmental Microbiology
Course Number EMP41
Teaching semester (according to the spring

Study Guide)

Teaching hours per week 4

ECTS credits 10




Curriculum

I. Introduction to basic principles of microbiology

Microorganisms and history of microbiology (classification and characterization of
microorganisms) Aseptic conditions, preparation and use of growth media, liquid and
solid cultures, Basic concepts on microbial growth, Cellular and membrane structure
and function in prokaryotes and eukaryotes, Molecular biology and regulation of
gene expression (DNA structure, chromosomes, replication-transcription-translation,
operons), genetics and principles of application in biotechnology (mutations,
horizontal and vertical transfer of genes, bacterial conjugation, transformation
principles, transposable elements, plasmid) Microbial metabolism and biochemistry
(aerobic-anaerobic microrganisms, fermentation, prototrophy-photosynthesis
chemolithotrophs, chemoorganotrophs), phylogenetic methods (FISH, AFLP,
Riboytping)

Il. Microbial Diversity, physiology and population dynamics

Evolutionary history and diversity of organisms

Phylogeny and Diversity: Bacteria

Phylogeny and Diversity: Ancient

Phylogeny and Diversity: Eukaryotic

Phylogeny and Diversity: Viruses

Microbial growth and population dynamics

I1l. Biogeochemistry: Functions of microbes in the environment

Carbon Cycle

microbial photosynthesis and production

degradation processes

Nitrogen cycle

Sulfur cycle

IV. Cell to cell interactions

Microbial communication with applications in biotechnology

V. Microorganisms and anthropogenic changes

Biodegradation of heavy metals

Bioremedation of organic and toxic substances

Human pathogens and climate change

Purpose of the Course

The course aims to provide a general introduction to the different microorganisms and cover
issues related to the cellular architecture, bioenergetics, and microbial and viral replication
and growth mechanisms. It also discusses the role of evolution and gene flow between
microbial populations and their impact on the microbial dynamics of different habitats.
Among the objectives of the course is also to understand the mechanisms of pathogeny and
ways of addressing them, the role of microorganisms in the biogeochemical cycling of
different elements and the biodegradation of substances and metals in a possible frame of
biotechnological interest. At the same time, the course aims to familiarize students with
genetic and phenotypic methods used in microbial phylogenesis, as well as to introduce
them to protocols and methods of molecular genetics that are widely used in many areas of
basic and applied research.

Student Assessment Method(s)
2 written exams and oral presentation of a selected topic

Background knowledge Prerequisites
Introduction to Biology, Biochemistry |, Biochemistry Il

Suggested literature
Madigan, M.T., Martinko, J.M., Stahl, D.A,, Clark, D.P., (eds) (2012), Brock Biology of




Microorganisms, 13t Edition, Pearson, San Fransisco.
Maier, I.L., Pepper, C.P., Gerba, T.J., (eds) (2015,) Environmental Microbiology, 3"
Edition, Elsevier, Oxford UK.




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc ATIO Ta POpIa OTa LAIKA: Texvnth
dwtoolvbeon

Kwdiko¢ Mabnuotog rMI86

EEaunvo d1daokaAiag cOPEWVO PE TOV Eapivd

00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meptypaen AtdakTtéag "YANC

[Tapayopeva kaouo Le TEYVNTH @OTOCLVOEGN

Ddvuoikég Taxtikeg oy PotochvOeon

ATO TIC LOPLOKES OTIG VPPLOKES VAVOOOUES TOPOOELYLOTOL KO EQOPLOYES

> KOTO¢ Tou Mabrjpatog

Katavonaon tng Asitoupyiag Tng QUOIKNAE QWTOoUVBEDNC Kal 01 OIAQOPES TTPOTEYYITEIC

yla TExvNT wtocLvOeon

MéBodog A&1oAoynong doitntwv
I pamTwe, mopouaiaan

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONG

doItnTEC XNUIKoo

MpoTEIVOPEV CLYYPAUUOTO

Bioinorganic Chemistry (Bertini, Gray, Lippard, Valantine), Principles of Bioinorganic

Chemistry

(Lippard, Berg), Metals in Biological Systems (Kendrick,May, Plishka,

Robinson), Inorganic Biochemistry, An Introduction (J.A. Cowan)




General Course Information

Course title From Molecules to Materials, Pathways to
Artificial Photosynthesis

Course Number GMP86

Teaching semester (according to the spring

Study Guide)

Teaching hours per week 4

ECTS credits 10

Course contents:
Artificial Photosynthesis Producing Solar Fuels:

Natural Tactics [ of Photosynthesis

From Molecular [1 to Hybrd Nanoconstructs .

Purpose of the Course
Understanding of natural photosynthetic process and various biomimetics approaches.

Student Assessment Method(s)
Written, contribution to the discussions

Background knowledge Prerequisites
Students with chemistry background

Suggested literature

Bioinorganic Chemistry (Bertini, Gray, Lippard, Valantine), Principles of Bioinorganic
Chemistry (Lippard, Berg), Metals in Biological Systems (Kendrick,May, Plishka,
Robinson), Inorganic Biochemistry, An Introduction (J.A. Cowan)




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc BioAoyikr) kat Bloavopyovn Xnueio

Kwdiko¢ Mabnuotog M85

EEaunvo d1daokaAiag cOPEWVO PE TOV Eapivd
00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meptypaen AdakTéag "YANC
www.chemistry.uoc.gr/courses/bioinorganic

> KOTO¢ Tou Mabrjpatog

MéBodog A&loAoynaong doitntwv
I pamTwC

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TOPOKOAODONO

MpoTelvouEVa CLYYPAUUOTO
Bioinorganic Chemistry (Bertini, Gray, Lippard, Valantine), Principles of Bioinorganic

Chemistry (Lippard, Berg), Metals in Biological Systems (Kendrick,May, Plishka,
Robinson), Inorganic Biochemistry, An Introduction (J.A. Cowan)




General Course Information

Course title Biological and Bioinorganic Chemistry
Course Number GMP85

Teaching semester (according to the spring

Study Guide)

Teaching hours per week 4

ECTS credits 10

Course contents:
Introduction to Bioinorganic Chemistry.
Inorganic Chemistry Essentials
Biochemistry Fundamentals
Instrumental Methods
Computer Hardware, Software, and Computational | Chemistry Methods
Group I and IT Metals in Biological Systems: Homeostasis and (| Group I
Biomolecules
Group I and I Metals in Biological Systems: Group II
Iron-Containing Proteins and Enzymes

Purpose of the Course

The main objective of this course is to provide a condensed introduction to the new field of
bioinoorganic chemistry with particular emphasis on the trace elements and the so called ‘The
periodic table of Life”, and their role to important biological process, from the perspective
view of an synthetic inorganic chemist. The students will develop an understanding of how
Nature applying numerous and well known to them basic inorganic reactions accomplishes a
variety of important transformations necessary for the preservation of life.

Student Assessment Method(s)
WRITTEN

Background knowledge Prerequisites
INORGANIC CHEMISTRY |, Il. BIOCHEMISTRY |

Suggested literature

Bioinorganic Chemistry (Bertini, Gray, Lippard, Valantine), Principles of Bioinorganic
Chemistry (Lippard, Berg), Metals in Biological Systems (Kendrick,May, Plishka,
Robinson), Inorganic Biochemistry, An Introduction (J.A. Cowan)




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc YTeppopIokr Xnueia
Kwdiko¢ Mabnuoatog rMa4
EEdunvo d1daokaAiag cOPQWVO PE TOV Eapivd

00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meptypaen AdakTéag "YANC

YTepUOpIa, OEGUOL LOPOYOVOU, OUTOPYAVWAT), HOPIOKI) AVAYVWAILCT), TAPAYWYH
Y dp0oyovou, XPWOTIKEC.
www.chemistry.uoc.gr/courses/suprachem

> KOTO¢ Tou Mabrjpatog
Eloaywyn ae abyxpova BEpata Avopyavng Xnueiog

MéBodog A&loAoynang doitnTtwv
I"pOMTWC, CUMMPETOXN OTIC TAPOULCIACEIC, TIAPOLTiaan

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONON

MpoTelvouEVa CLYYPAUUOTO
Bioinorganic Chemistry (Bertini, Gray, Lippard, Valantine), Principles of Bioinorganic

Chemistry (Lippard, Berg), Metals in Biological Systems (Kendrick,May, Plishka,
Robinson), Inorganic Biochemistry, An Introduction (J.A. Cowan)




General Course Information

Course title Supramolecular Chemistry
Course Number GMP84

Teaching semester (according to the spring

Study Guide)

Teaching hours per week 4

ECTS credits 10

Course contents:
Calixarene, Catenane, Clathrate compound, Crown ether, Cryptand, Crystal
engineering, Cucurbituril, Cyclen, Cyclodextrin, Dendrimer, Dynamic covalent
chemistry, Host-guest chemistry, Hydrogen bond, Inclusion compound,
Macrocycle, Mechanically-interlocked molecular architectures, Methyl beta
cyclodextrin, MicelleMolecular, Borromean rings, Molecular complementarity,
Molecular encapsulation, Molecular knot, Molecular recognition, Molecular
tweezer, Noncovalent bonding , Resorcinarene, Rotaxane, Self-assembly,
Stacking (chemistry), Supermolecule, Supramolecular
assembly, Thiacalixarene

Purpose of the Course
- The main objective of this course is to provide a condensed introduction to the new
field of supramolecular chemistry
Self assembling
Molecular recognition
Catalytic activity

Student Assessment Method(s)
Oral presentations, written, presence and contribution to the discussions

Background knowledge Prerequisites

Suggested literature

Bioinorganic Chemistry (Bertini, Gray, Lippard, Valantine), Principles of Bioinorganic
Chemistry (Lippard, Berg), Metals in Biological Systems (Kendrick,May, Plishka,
Robinson), Inorganic Biochemistry, An Introduction (J.A. Cowan)




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc >0yxpovn Xnueia ZupmAokwv: Z0vBean
Kal EQappoyeg

Kwdiko¢ Mabruotog rMnass3

E&dunvo d1daokoAiag gUPEWVA PE TOV 1°
00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4

Movadec ECTS 10

Meptypaer AtdakTtéag "YANC

Aeopoi MetaAou-MetdAAou, Polyoxometalates (POMs), MeTOANIKEC MAEIAOES
Xwpi¢ deapoug M-M, Ynepuoplakr) Xnueia, Moplakdg MayvnTiopoc.

> KoM Tou MabrjpaTog

Katavonaon npoxwpnuévwy Bepatwy Xnueiog ZuPmAGKwY, KaBwg Kal EQAPUOYEC TWV
Evaooewv Zuvapuoyrc.

MéBodog A&1oAoynaong dortntwv

Mapouacidoelg & ypamtr) eEETaon 0TO TEAOC TOU €O VOU.

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONON

Avopyavn Xnueia, Xnueia ‘Evtaénc.

MpoTelvouEVa CUYYPAUUOTO

Ynuelwael; Madnuatoc.




General Course Information

Course title Modern Cluster Chemistry: Synthesis and
Applications

Course Number rMnMa3

Teaching semester (according to the 1%

Study Guide)

Teaching hours per week 4

ECTS credits 10

Curriculum

Multiple Metal-Metal bonds, Polyoxometalates (POMs), Metallic Clusters without M-
M bonds, Supramolecular Chemistry, Molecular Magnetism.

Purpose of the Course

Understanding advanced cluster-chemistry subjects — applications of clusters.

Student Assessment Method(s)

Presentations & written examinations at the end of the semester.

Background knowledge Prerequisites

Inorganic Chemistry, Coordination Chemistry.

Suggested literature

Course’s slides.




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc Opyaviki Pwtoxnueia
Kwdikog Mabruotog AZDOAL7

E&dunvo d1daokaAiac cOPQWVO PE TOV Eapivd

00nyo6 Zmoudwv

‘Qpec d1600KaAiac ava efdoudda Tpeig (3)

Movade¢ ECTS Aeka (10)

Meptypaen AdakTéag "YANC

1. Elcaywyn otnv Opyavikr] dwtoxnueia
1.1 Amoppo@naon-EKmounr ewtog
1.2 dWTOdIEYEPUEVEC KATOOTATELS
1.3 Xnuelopwtovyela
1.4 DWTOXPWHIGHAC

2. dwtoxnueia Tou AMAoL deapol dvBpaka-avBpaka
2.1 Cis-trans 100UEPIOPOC OKOPETTWY EVWTEWY

3. dwtoxnueia KaPBOVLAIKWY EVWTEWV
3.1 Avtuidpdaoelg Norrish type |
3.2 Avtidpdoelg Norrish type I
3.3 AvTi6pdoelg evoAomoinang

4. MePIKUKAIKEC AVTIOPACTEILC [2+2] PWTOKLUKAOTIPOGONKNC

4.1 HAEKPOKUKAIKEG
4.2 KuKAOTIPOGONKEC

4.3 KuKAOTIPOGOrKN OAKEVIOUL pE OAKEVIO Kal aUUYT) OAKEVIO
4.4 KUKAOTIpOOBIKN OAKEVIOU JE KAPPBOVUAIKEG EVATEIS

4.5 Z1yJOTPOTIKEG AVTTIOPATEIS

5. dwto0&e1dnaelg - PwToXNUEia mapouaia poplakol o&uydvou

5.1 Mopiakd O&uyovo

5.2 dwtooéeidwan tomou | (avTidpdaoelg EAeLBEPWV PIlwv)
5.3 dwtooéeidwan tomou I (0€uydvo amAr¢ KataoTaonc)

6. dwtoxnueia atnv Bloxnueia
6.1 dwtooeidwan Mmdiwv

6.2 dwrtooéeidwan-kataatpo@r) Tou DNA 6.3 PwT00E&Eidwan auIVOEEWV-TPWTEIVOV
7. DWTOXNMIKEC EQaPUOYEC TNE PwTO-PBloAoyiag Kat PWTO-I0TPIKAG

8. BiAoypagia

> KOTO¢ Tou Mabrjpatog

ATIOKTION BACIKWY YVOOEWV GTNV 0PYAVIKI QWTOXNUEIN




MéBodog A&loAoynaong doltntwv

JUUTAIPWON EVTUTIOL EPWTIKOTOAOYIOU (AVWVULO)

MPOOTAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONG

Opyavikn | ko Il

MpoTelvouEVa CLYYPAUUOTO

1) Molecular Photochemistry, Nicholas Turo, WA Benjamin, Inc. 1967
2) Evtumeg Znuelnaoelg Tou 61600KoVTa

General Course Information

Course title Organic Photochemistry
Course Number ASFD17
Teaching semester (according to the Spring

Study Guide)

Teaching hours per week Three (3)
ECTS credits 10
Curriculum

Organic Photochemistry

1. Introduction

1.1. The Fundamentals

1.2. Absorption — Emission

1.3 Chemiluminesence

2. Photochemistry of the Carbonyl Group

2.1. Norrish type |

2.2. Norrish type Il

2.3. Enolization Reactions

3. Photochemistry of the Carbon — Carbon double Bond
4. Sensitized Photooxidations

4.1. Molecular Oxygen

4.2. Photooxidation Type | (radical reactions)

4.3. Photooxidation Type Il (singlet oxygen chemistry)
5. Photochemistry of Pericyclic Reactions

6. Photochemistry in Biochemistry

7. Photochemistry in Biology and Medicine

Purpose of the Course

To learn basic aspects of organic photochemistry

Student Assessment Method(s)
To Complete a typed anonymous questionnaire




Background knowledge Prerequisites

Organic Chemistry I and 11

Suggested literature

1) Molecular Photochemistry, Nicholas Turo, WA Benjamin, Inc. 1967
2) Brief typed notes of the course




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc > TEPEOXHMEIA-MHXANIZMOI
OPIANIKQN ANTIAPAY

Kwd1ko¢ Mabrjuatog AZODAL6

E&dunvo d1daokaAiac cOPQWVO PE TOV XeEPIVO
00nyo6 Zmoudwv

‘Qpec d1600KaAiac ava efdoudda Tpeig (3)

Movadec ECTS 10

Meptypaen AdakTéag "YANC
I. Eloaywyn

ZTEPEOXNMIKEC TOPOCTACEIC, OPIOMOI, TAEIVOUNGT TWV ICOPEPWY, KAVOVEC KOl OPIGHOI yia TNV
oTEPEOXNUIKN dopn. MpoPAruaTta.

I1. Mpoadiopiopog atepeoxnuIKAg dopr¢ (configuration)

Ydatavepokeg, OPIVOEED. ZTOIXEi OUPUETPIOG, KOVOVEC OUPMETPIOG (sequence rule).
MpoPARuaTa.

I11. Ztepeoxnueia pe BAon v cupPETpIO.

Ztoieia ouppeTpiag, oVOUPOA, OPAGEC CUMUETPIAC. ZXUA yIO TOV TPOGAIOPICHO OUAdOG
CUMHETPIOC p1ag XNUIKAG évwonc. MpofARuaTta.

IV. Alaxwpiopog kat avaAuan aTEPEOICOUEPWV.

MégBodol mapaywyrg XEPOUOPPWV eVOOEWV. KAQOIKO OXAMO yia TOV JloXWPIOUO OTTIKA
EVEPYWV 0LaIWV. AvTidpaoTrpla petatomiong (Lanthanide shift reagents). OTMTIKY 0TpPOQN
(optical rotation). Otk kaBapdtng (optical purity). MpofARuaTa.

V. Alopopewaelg (Conformation).

VI. Ztepeodopr| (Configuration).

VII. Acuupetpog auvBeon (Asymmetric induction).

MpoPAnuata

VIHI. Ztepeoxnueia Kat unxoviopoi opiouEVwY eVIUUATIKWY SIEPYQTIV.

IX. BIBAIOYPOQIKEC TOPOUTIACEIC.

> KoM Tou MabrpaTog




ATIOKTION BACIKWY YVAOOEWV TNV 0PYAVIKI] QWTOXNUEIN

MéBodog A&loAoynaong doitntwv

JUUTAIPWON EVTUTIOL EPWTIKOTOAOYIOU (AVWVULO)

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONGT

Opyavikn | ko Il

MpoTeIvouEVa CLYYPAUUOTO

1) B. K. Carpender, Determination of Organic Reaction Mechenism, John Wiley and

Sons, New York, 1984,

2) E.L.Eliel, S. H. Wilen, Stereochemistry of Organic Compounds, John Wiley and

Sons, New York, 1994,

General Course Information

Course title STEREOCHEMISTRY AND MECHANISMS
OF ORGANIC REACTION

Course Number ASFD16

Teaching semester (according to the Spring

Study Guide)

Teaching hours per week Three (3)
ECTS credits 10
Curriculum

1. Introduction

1.1. History - background

1.2. Stereochemical presentations

1.3. Classification of isomers

1.4. The chiral centre

2. Determination of Configuration

2.1. Carbohydrates

2.2. Aminoacids

2.3. Sequence rule

3. Symmetry

3.1. Introduction

3.2. Symmetry Hements, Operation, Symbols

3.3. Symmetry Point Groups

4. Configuration

4.1. Methods for the Determination of Relative and Absolute Configuration
4.2. Chiroptical, Spectroscopic and other Physical Methods

5. Conformation

5.1. Conformation of Ethane and Butane

5.2. Physical and Spectral Properties of Diostereomers and Conformers
5.3. Conformation and Reactivity

6. Separation and Analysis of Sterecisomers




7. Asymmetric Synthesis
8. Chiroptical Properties
9. Stereochemistry of Certain Enymeatic Reactions.

Purpose of the Course

To gain advanced knowledge in stereochemistry

Student Assessment Method(s)

To Complete a typed anonymous questionnaire

Background knowledge Prerequisites

Suggested literature

1) B. K. Carpender, Determination of Organic Reaction Mechenism, John Wiley and
Sons, New York, 1984,

2) E.L.Eliel, S. H. Wilen, Stereochemistry of Organic Compounds, John Wiley and
Sons, New York, 1994,




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc 2epvapio Nopikwv MepiBaAlovtoc
Kwdiko¢ Mabnuotog EMM21

EEaunvo d1daokaAiag cOPEWVO PE TOV XEEPIVO

00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 2

Movadec ECTS 2

Meptypaen AdakTéag "YANC

Baoikég apxeg mepIBaAAovTIKOU diKaiou. AlBVES, ELpwTaiKO Kol €BVIKO SiKalo
TEPIBAAAOVTOC. MEAETEC LUTIOBECEWY OXETIKA [E dlayEipIon Xoepaaiwv Kal BoAdoCIwv

OIKOOUOTNUATWVY Kal OTUOCQAIPAC.

> KOmo¢ Tou Mabrpatog

H kotavonaon tou poAou Tou dIKaiov, N LTIAYWYT] TPAYUATIKWY TEPIOTATIKWY O
Kavoveg d1Kaiouv, n evalgbntomnoinon o€ Bépata mpoaTaaiag TEPIBAAAOVTOC Kal N
IKAVOTNTO 0OVTOENG PEAETWVY TEEPIBOAAOVTIKWVY ETUMTWOEWY EPYWV KOl

dpOCTNPIOTATWY.

MéBodog A&loAoynaong doitntwv

Epyaaia, marxvidl poAwv, BIOPATIKG pyoaTrplo.

MPOOTMAITOVPEVEC YVWAOEIC Y10 TNV OUAAN TTOPOKOAODONGT

"eVIKEC YVWOEIC OIKOAOYIOG KOl TOAITIKAC.

MpoTelvouEVa CLYYPAUUOTO

TAXOZ A., Aikato Npootaciag tou NepiBaiiovtog, ekd. ZAKKouAa ABriva Oeccalovikn
IMNQKOX I., H emvonon tng asipopiag, ekd. OKTw ABrRva

General Course Information

Course title

Environmental Law

Course Number

EMIM21

Teaching semester (according to the
Study Guide)

Fall Semester

Teaching hours per week




ECTS credits 2

Curriculum

Fundamental principles of environmental law. International, European and national
environmental legislation. Case studies on land - and marine ecosystems management
as well as atmosphere protection.

Purpose of the Course

Understanding the role of law, the linking of facts and legal norms, promoting
awareness on environmental protection and enabling the ability to draw up
environmental impact assessment plans for projects and activities.

Student Assessment Method(s)
Homework, role play, experiential workshop.

Background knowledge Prerequisites
General knowledge on ecology and politics.

Suggested literature
TAHOS A., Environmental Protection Law, ed. Sakkoulas Athens Thessaloniki
SBOKOS G., The invention of sustainability, ed. Okto Athens




ASACKOVTEG:
Ap. Kavakidov Mapia, KaBnyntpia, [Ipoedpog Tunuatog Xnuetag I1.K.
Ap. Katoapdxkng NuwkodAaog, Kabnyntg, Tunpa HAektpoAdywv Mnyavikwv T.E.
Ap. OpacvovArog Mavidg, AvamAnpwtig Kadnyntg, Z.TE.I'./ T.E.
Ap. Twwpyog Zumwkog, Siknyopos, eEwtepilkog ovvepydtng I1.K.

"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc Zepvapio Otkovoulkwy MepiBdAiovtog

Kwdikog Mabruotog EMI20

E&dunvo d1daokaAiac cOPQWVO PE TOV XEEPIVO
00nyo6 Zmoudwv

‘Qpec d1d0oKaAiac avd epdoudda 2

Movadec ECTS 2

Meprypaen AdakTéag "YANC

MEAETN Kal 0XeSI00UOC TWV OIKOVOUIKWY PETPWV TIOU ETNPEALOLV TNV OIKOVOUIKN
dpOaTNPIOTNTA TWV OIOIKOUHEVWY UE OKOTIO TNV 0p6n MEPIBAANOVTIKI) dlaxeipion
i/Kal pootaaia.

> KOTO¢ Tou Mabrjpatog

H gioaywyr) oTo HETPA KPATIKAC pUBUIONE Kol auToppLlBuIonc T ayopag. H
avTiIANWYn TN oX€onC petagl VOUIKNAG EMOTAKNG- OLKOVOUIAG KAl KOVwVIag Kat n
(Kavotnta afloAdynong twv nOIKWY opiwv TG avamtuéng, tng Slaxeiplong twv
(PUOLKWYV TTOPWY Kal TWV UBUVWY TNG TOAITIKAG Kal TG mapaywyng.

MéBodog A&loAoynaong doltntwyv
AoKnan TOAAATIANC ETUAOYNC

MPOOTMAITOVPEVEC YVWOEIC Y10 TNV OUAAN TTOPOKOAODONGN
eVIKEC YVWOEIC OIKOAOYIOG KOl TOAITIKAC.

MpoTelvopEVa CLYYPAUUOTO

rkifapn-EavBomouAou A., Ot véol pnxaviopoi mepIBAAAOVTIKAG MOAITIKAG otnv Eupwmaikn
‘Evwon, €kO. YAKKOUAd, ABriva OscoaAovikn

Zunwkog I., Epappoyég PETpwy mepIBAANOVTIKNG Tpootaciag, ekd. Nopikn BiBALOONAKN,
Abnva




General Course Information

Course title Environmental Economics
Course Number EMIM20
Teaching semester (according to the Fall Semester

Study Guide)

Teaching hours per week 2
ECTS credits 2
Curriculum

Study and design of the financial measures affecting the economic activities of their
regulatory subjects in order to achieve environmental sound management and / or
protection.

Purpose of the Course

Introduction to state regulation and market self-regulation measures. The
understanding of the relationship between jurisprudence - economy and society and
the capability to assess the ethical limits of development, the management of natural
resources and the responsibilities of politics and production.

Student Assessment Method(s)
Multiple choice test

Background knowledge Prerequisites
General knowledge of ecology and politics

Suggested literature

Gizari Xanthopoulou-A., The new environmental policy instruments in the European
Union, ed. Sakkoulas Athens Thessaloniki

Shokos C., Applications of environmental protection measures, ed. Nomiki
Bibliothiki, Athens




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pobrjuatog Xnueia Puatkwv Mpoiovtwv
Kwd1ko¢ Mabrjuatog AZOAL3

E&dunvo d1dagkaAiag gOPEWVa PE TOV XEEPIVO

00nyo Zmoudwv

‘Qpec d1d0oKaAiac avd epdoudda 2

Movaddec ECTS 10

Meprypaen AdakTéag "YANC
BloolvBeaon tepmeviwy, 0TEPEOEIdWV
B1oa0vBean QaIVOAIKWVY EVOGEWY
B1oolvBean MOAUKETISIKWY EVOTEWV

> KOTO¢ Tou Mabrpatog

H kotavonaon twv Bacikwy Povoratiwv Blociveean Twv QUOIKWY TIPOTOVTWY

MéBodog A&loAoynaong doitntwv
MPOQOPIKEC TAPOUCIACEILC
I"pamtn e&€taon

MPOOMAITOVUEVEC YVWOEIC Y10 TNV OUAAN) TTAPOKOAOVONGN

KaAr yvaoan tn¢ Opyavikng Xnueiog

MpoTeIVOuEV CLYYPAUMOTO

Medicinal Natural Products: A Biosynthetic Approach (Paul M Dewick), Wiley

General Course Information

Course title Chemistry of Natural Products
Course Number AZDAL3

Teaching semester (according to the 1st

Study Guide)

Teaching hours per week 2

ECTS credits 10

Curriculum




Biosynthesis of terpenes and steroids
Biosynthesis of phenolic substances and steroids
Biosynthesis through polyketide and shikimate pathways

Purpose of the Course
A deep understanding of the basic biosynthetic pathways of natural products

Student Assessment Method(s)
Oral presentations
Written examination

Background knowledge Prerequisites
Good knowledge of Organic Chemistry

Suggested literature
Medicinal Natural Products: A Biosynthetic Approach (Paul M Dewick), Wiley




Fevikég MAnpodopis¢ Madnpartog

TitAo¢ pabnpoatog Xnueia Ztepedg Kataotaong

Kwdikog Mabrpatog rMne2

E€apunvo didaokaliag cupdwva Pe Tov Eapvo
06nyo Znoudwv

Qpeg SibaokaAiag ava eBdopada 4

Movabeg ECTS 10

Nepypadn Atdaktéag YAnG

1. Ewaywyn
2. Baowka 2tolxeia Kpuotalhoypadioag:
Movadtiaio KueAida,
KpuotaAAika Zuotrpata
KpuoTtaAAiko mAgyua, Itoxela ZuppeTpiag, Ouadec Xwpou
Juppetplog (Space Groups)
MAsypatika Enineda kat Asikteg Miller
3. Mepypadr KpuoTalkwv Aopwv:
Aopgc Nukvng Awataéng (closed packed structures)
lovtika Iteped
AvaAuon Avtutpoowrneutikwy Aopwv (NaCl, ZnS, CaF,, Na,0, CsCl,
TiO,, Cdl,, NiAs, Perovskite-ABX3, Spinel-AB,0,)
4. Aeopoli ota Zteped:
Baoikeg ApxEG loviikwv Aopwv
Kavoveg Pauling
Evépyela MAEypartog — KUkAog Born-Haber
OpolomoAikog Aeopog kat Emtidpacn otnv Aoun Twv ZTEpEWV

20¢évog Aeopou (Bond Valence & Bond Valence Sum)




5. Xapaktnplopog Itepewv Ue MepibAaon AKTivwv-X:
Nopog tou Bragg kot MAsypatikég MapapeTpot
Atoutkog Mapayovrag ZkEdaong
Asiktobotnon Awaypoappdtwy MepiBAaong
Mpayuatikog kat Avtiotpodog Xwpog

6. Mé€Bodol Zuvbeong Ztepewv:
Avtibpaoelg Ztepedg Katdotaong
MéBobo¢ Mnktig (sol-gel)
Y6po(8LaAUTO)-OepkéC AVTIOpAOELG
MéBobo¢g Ekpayeiou (templated synthesis)

MéeBobog MapévBeong (intercalation)

ZKomo¢ Tou Mabnpatog

H xnuelo otepedg KATAOTOONG AMOTEAEL €val OO T TTAEOV GUYXPOVOL ETLOTNOVLIKA
OVTIKELUEVA TTOU OXETI{ETOL IE KALVOTOUEG KOL TIPONYHUEVEC TEXVOAOYIKEC EPOPUOYEC.
Ot dottntég Ba SdaxBouv BaolkéG apxEG mou adopouv tn cuvBeon, T Soun, TG
OLOTATEG KOl TG €POPUOYEC OTEPEWV, OCUUTEPAOUBOVOUEVWY aVOpPyOVWY Kal
UBpOLIkwY (avopyavwv-opyavikwy) otepewv. H yvwon mou Ba amoktjoouv Ba
BonBnoeL Toug poLtnTéG va Katavornoouv TiG OLOTNTEG TNG UANG KAl E TOV TPOTO
auto Ba eival oe Béon va oxedldoouv, cuvBéoouv Kal avamtu§ouv UALKA e
TIPONYUEVEG LOLOTNTEG YLa OUYXPOVEG EQAPHOYEG.

M£0060¢ A§LoAdynong Portntwv
Mapouacioon epyaciag KoL Ypamteg eEETACELC.

MNpoanattoUEVEG YVWOELS YLOL TNV ORHAAR tapakoAouOnon
KaAn yvwon og Bépata Kuplwg avopyovng xnHelag n/kat uAikwyv Ba fondnost Toug
doLtnTEC oTNV TAXUTEPN KAl £1G BABOC Katavonaon tng UANG Tou Habrpatod.

MNPOTELVOEVA CUYYPAHOTO
Basic Solid State Chemistry, Anthony R. West.




General Courselnformation

Coursetitle Solid State Chemistry
Course Number GMP62

Teaching semester (according to the Spring

Study Guide)

Teaching hours per week 4

ECTS credits 10

Curriculum

1. Introduction
2. Basic elements of crystallography:
Unit cell,
Crystal systems
Lattice, symmetry elements, space groups
Lattice planes and Miller indices
3. Crystal structure description:
closed packed structures
lonic solids
Analysis of representative basic crystal structures: NaCl, ZnS, CaF,,
Na,O, CsCl, TiO,, Cdl,, NiAs, Perovskite-ABXs, Spinel-AB,04
4. Bondingin solids:
a. Principles of ionic solids
b. Pauling’s rules
c. Lattice energy —Born-Haber cycle
d. Homopolar bonds and their influence in the structure of solids
e. Bond valence and bond valence sums
5. Characterization of materials using X-ray diffraction
Bragg Law and Lattice parameters
Atomic structure factor

Indexing of diffraction patterns




Real and reciprocal space
6. Synthetic methods:
Solid state reactions
Sol-gel synthesis
Hydro(solvo) thermal reactions
Templated syntheses

Intercalation reactions

Purpose of the Course

Solid state chemistry is a subject that is very relevant to modern technology. The
students will become familiar with the basic principles regarding synthesis, structure,
properties and applications of solid materials, mainly inorganic. This knowledge will
bring the chemists into the realm of materials science through a “bottom-up”
approach. Chemists will better understand the properties of the matter and be able
to design, synthesize and develop novel materials with advanced properties.

Student Assessment M ethod(s)
Presentation and final exams

Background knowledge Prerequisites

Good knowledge of inorganic chemistry.

Suggested literature

Basic solid state chemistry, Anthony R. West.




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc Aopr) Kal AEItoupyio mpWIEVWY

Kwdiko¢ Mabnuotog rMne9

EEaunvo d1daokaAiag cOPEWVO PE TOV XEEPIVO
00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 4 wpeg

Movadec ECTS 10

Meptypaen AdakTéag "YANC

Bao1kEC apxEC TNC 0UNE TWV TPWTEIVWY, PE TAPASEIYUOTA TPWTEIVWV UE BATIKEC
Bl1oAOYIKO AEITOUPYEIEC OTIWG TIPWTEIVGWVY TTOU OAANAETIOPOLV E To DNA,
HEUBPAVIK®V TIPWTEIVWVY, TIPWTEIV'WV TTOL AABAVOUV PEPOC OTNV JETOPOPA ONUOTOG
KOl KUTTOPOOKEAITKWVY TPWTEIVWV. ZTIC APIXIKEC OIOAEEEIC OVAPEPOVTAL Ol YEVIKEC
APXEC TNC OOUNC TWV TPWTEIVWV. ZTIC EMOMUEVEC SIAAEEEICUE TNV XPHIOT TWV PACIKWY
TPWTEVWV TOPOLCI0{OVTE TEPADEIYUATA VIO TO TIWG Ol TTPWTEIVEC EMITEAOLV TIC
BIOAOYIKEC AEITOUPYIEC. ZTO TEAQG YIVETOI IAPOLCIOON TWV TEIPAUATIKWY
TPOCEYYIOWVY YI0 TOV TIPOCAIOPICTHO TNG dOUNC TV TPWTEIVWY KOBWE Kal NG
HNXOVIKAC Y10 TNV TPOTIOTOIACN TWV TIPWTEIVWVY yia BEATIWGN Twv AEITOLPYIWV TOUC.

> KOTO¢ Tou Mabrjpatog

Katavonaon tou pOA0U TwV TPWTEIVWVC OTIC KUTTAPIKEC AEITOUPYIES

MéBodog A&loAoynang doitnTtwv

MopouacIAaElg Kol TIPOPOPIKN EEETOON

MPOOMAITOVPEVES YVWOEIC Y10 TNV OUAAN TTOPOKOAODONO
METAMTUXIKO

MpoTEIVOPEV CLYYPAUUOTO
Introduction to protein strucuture (Branden & Tooze)




General Course Information

Course title Strucuture and function of proteins
Course Number GMP69
Teaching semester (according to the Fall Semester

Study Guide)

Teaching hours per week 4 hrs
ECTS credits 10
Curriculum

Basic principles of protein structure, with examples of proteins with importnat
biological function as proteins interacting with DNA, membrane proteins, proteins
involved in the signal transduction and cytoskeletal proteins. In the first lectures the
general principles of protein structure will be presented. In the next lectures based on
very important proteins the studens are intruduced how proteins perform their
biological functions. At the end xperimental approaches to determine the structure of
proteins and engineering for the modification of proteins to improve their operation
will be presented.

Purpose of the Course

Understanding the role and the cellular functions of proteins

Student Assessment Method(s)

lectures and oral exam

Background knowledge Prerequisites

Suggested literature

Introduction to protein strucuture (Branden & Tooze)




"evikég MAnpoopie¢ Mabrjpatog

TitAo¢ pabrjuatoc YTIOAOYIOTIKI) HEAETN HOPIWV & VAVOUAIKGOV

Kwdiko¢ Mabnuoatog rMne7

EEdunvo d1daokaAiag cOPQWVO PE TOV XEEPIVO
00nyo Zmoudwv

‘Qpec d1600KaAiac ava efdoudda 3

Movadec ECTS 10

Meptypaen AtdakTtéag "YANC

Eicaywyr o€ pebodoug umtoloyigpwv ATO Mpwteg ApXEC (Ab-initio) kai epapuoyeg ag HIY pe
10 TtPdypappa Gaussian

(Eloaywyn atnv Bewpia Twv Moplakwv Tpoxlakwy, Mpoacgyyion Born-Oppenhimer, Oswpia
Hartree-Fock, @swpia diatapayxwv MP2, Density Functional Theory, Avamtuén Moplokwv
TpoxloKwv e BaolkEC ZuvapTOEIG, BEATIOTOTIONNGCN YEWUETPIOC)

A. OEQPITIKEZ MNMAPOYZIAZEIZ

* YrioAoyiopoi Atto Mpwteg Apxeg (Ab-initio)

 Hulepmeipikoi YTtoAoyiopoi (Semiempirical)

* MéBodol YmoAoylopol HAEKTpOVIOKOU
JUGXETIGUOU

B. EPTAZTIPIAKEZ MAPOYZIAZEIZ (ZE H/Y)
* Mokéto Mpoypappdatwy Gaussian

* MokEto Attelkoviang Mopiwv Kat TpoxIoKwy
Molden

> KOTO¢ Tou Mabrpatog

MéBodog A&loAoynaong doitntwv

Zuyypaen epyaaiag Kol énuoaia mapovaioon

MPOoOMAITOVPEVES YVWOEIC YIO TNV OUOAN TTAPOKOACVONGN

MpoTelvouEVa CLYYPAUUOTO




General Course Information

Course title Computational study of molecules &
nanomaterials

Course Number GMP67

Teaching semester (according to the Fall Semester

Study Guide)

Teaching hours per week 3

ECTS credits 10

Curriculum

Introduction to Ab-initio methods and applications with the program package Gaussian
(Molecular Orbital theory, Born-Oppenhimer approximation, Hartree-Fock theory, MP2
perturbation theory, Density Functional Theory, basis sets, geometry optimization)

A. THEORY

* Ab-initio methods

» Semi-empirical methods

» Methods for calculating electronic correlation

B. COMPUTATIONAL PRACTICE

» Gaussian program package
* Visualization program Molden

Purpose of the Course

Student Assessment Method(s)

Project with public presentation

Background knowledge Prerequisites

Suggested literature




I'evikég ITAnpogopics Madpatog

Tithog pabnpartog dacpoatookornio Yrepvhpov Kot
RAMAN
Kwdwdc Mabnpatog [EM®06]

E&qunvo d1dackaiiog copewva e Tov 1°n3°
00MNY6 ZTovdmv

Qpeg dwaockorMag avd efdopada 2 (Awré€erg) ko 4 (Epyaotipro)

Movddec ECTS 10

Ieprypoon Awdaxtéog YAng
A’ Mépog — Ocwpio

1. Baowég apyéc Loplakns oG LOTOGKOTIOG
2. Apyég Aertovpyiag Laser

3. AMnAenidpaon axtvoBoiiag kot HANg

4. Ynépoubpn eoacpatockomtio popiov

5. ®acpatookonio Raman

B’ Mépog — Epyootnpioxés Aoknoeis

1. Apyéc Aertovpyiag, yprion Kot epappoyés evog maipkod CO, Laser vrepvfpov ko
emideién Aetrovpyiag Laser otepedc (Nd: YAG) kot vypng katdotaong (Dye).

2. [Tootwcdg  YopaKTNPIGHOG Kol OVAADOT) QOCUATIKOV OTOPPOPCEDY  OTADY
popiov, omv aépia @aon — Metaoynuatilopevn xatd Fourier Aovmrtiko-
nepotpoPikn Pacparockonio Yrepvdpov (FT-IR).

3. [ocotikdg mpoadiopiopdc Evepyod Awatopng Amoppdonong YrephOpov, o, celpdic
Bepuoknmaxov oepiov — Iapackevn oépiwv pypdtov Kot xepiopds Tovg,
epappoyn tov vouov tov Beer-Lambert (A = ¢ x 1 X [M]) kot Tpocdtoptopog
GLYKEVTIPAOCEMV Kot duvapkov aktvoBoinong (Radiative Efficiency, RE).

Ykomog Tov MaOfqpartog

To &v AOy® pabnpo agopd G€ PETOTTUYIOKOVG (POITNTES TOV TUNHATOV Xnueiog Kot
Emomung kot Teyvoroyiag Yhkdv. Xxkond tov pobniuotoc amoteiel n eowkeiomon
TOV QOUNT®V HE TN OLVOMKN KOl TO €UPOC TV CUYYPOVAOV EPOPUOYDOV TNG
AAMAETIOPAONS POTOS Kot VANG, TG TANpogopieg mov dvvoviar va avtinbolv, oe
HOPLOKO EMIMEO KOL TNV YPNOTIKOTNTA TNG GE GUYXPOVOLS TOUEIG €peuvag Kot
EMOTUNG, Omw¢ Atpocpoaipikn Xnpeio, Buo-tatpikr, Tniemkowvwovieg, XOvOeon
Néwv Texyvoroywov YAwkov kot v Téyvn ko tig [HoMtiopkég Emomues. Xta
ocvykekpipéva miaiota, dddckoviatl ot Pacikés apyés mov démovy Ao Ta £10m Laser
(aépla, vypd, oteped), MOV KOAOTTOLV OAO TO QGAGUO TNG MAEKTPOUOYVNTIKNG
aKTVoPoAlG, Kol LEGM TMV EPYUSTNPLUK®Y OCKNGEMY OTOKTOVV EUTELPIL amd PN o
opopwv oV laser. Eniong, avaidoviar, d1e£odkd, ot mAnpopopiec mov pmopodv
va ovtAnfovv yia tov YAKO KOGHO LEGm vépuhpng QACUATOGKOTIOG OmoppOPNoNg




(FT-IR) kot okédaong (Raman), ot BegpeMddelg évvoleg mov T SEmOLV, KOTA TN
YPNOTM TOVS Y10 TOV TOLOTIKO KOl TOGOTIKO YOPOUKTINPICUO TOV VAKOU KOGLOL Kol 1M
KPIGWOTNTO TOV SQOpOV TEYVIKOV TOPUUETP®V, OM®G O0KPITIKY KOVOTNTA,
gvacOnoia, axpifela kot GLOTNUATIKG CEAALATO, KOTO TN AYN PACUATOV.

Mé00d0g Aoroynong @ortnTOV

Epyoaomplaxéc Acknoeis: 30 %

Yvvoakn avagopd: 30 %

[Tapovsioon Xvvovacsuévev Epyaciov kot [pogopikn EEétaon: 40%

Ipoamartovpeves YVAOOELS Y100 TNV OROAN TOPAKOALOVON OGN

Baoer Oonyov Zrovowv Tunuatos Xnueios: duowoynueio I & I (KBoavtikn pnyovikn,
Ocopioc Opadov, Moplaxny Qacpoatookonio, Ogppodvvapukn, Xnuikn Kuwnmrikn),
Epyaompia dvowoynueiog I &I ( 10odbvaua), Ospehmdelc évvoieg apymv Laser
kot @acpatockorniog, Kavoves Acedieing Xpnong Duwiov Ymepmicong ko
Teyvoloyia Kevov.

Ipotewvopeva cvyypappata,

1. Modern Spectroscopy, J.M. Hollas, Wiley & Sons

2. Spectroscopy, B.P. Straughan and S. Walker, Chapman and Hall.

3. Spectroscopy and structure, R.N. Dixon, Methuen & Co.

4. Molecular reaction dynamics and chemical reactivity, R. D. Levine and R. B.
Bernstein, Oxford University press.

5. dvowoynueia, P. W. Atkins & Julio De Paula, [Tavemiotnakég Exdooeig Kpnne.
6. Symmetry and Spectroscopy, An introduction to Vibrational and Electronic
Spectroscopy, D. C. Harris and M. D. Bertolucci.

7. J. Coates, “Interpretation of Infrared Spectra, A Practical Approach”, Encyclopedia

of Analytical Chemistry (Ed. R. A. Meyers), 2000, 10815 - 10837

8. W. Demtroder, ‘Laser Spectroscopy : Basic concepts and instrumentation’
(Springer, Berlin 2003)




General Course Information

Course title Infrared and Raman Spectroscopy
Course Number [EM®06]

Teaching semester (according to the 1** and 3™

Study Guide)

Teaching hours per week 2 (Courses) 4 (Lab)

ECTS credits 10

Curriculum

Part A — Theory

1. Fundamental Principles of Molecular Spectroscopy
2. Basic Concepts of Laser

3. Interaction of Radiation and Matter

4. Infrared Molecular Spectroscopy

5. Raman Spectroscopy

Part B — Laboratory Exercises

4. Basic concepts, operation and applications of an infrared pulsed CO, Laser and
operational demonstration of solid state (Nd:YAG) and Liquid state Laser (Dye).

5. Qualitative characterization and spectra analysis for simple molecules absorption in
the gas phase — Fourier Transformed vibrational and rotational spectroscopy (FT-
IR).

6. Infrared absorption cross-section quantitative determination, o, for a series of
greenhouse gases — Gas mixtures preparation and operation, Beer-Lambert law
application (A = ¢ x | x [M]) for concentration determination and radiative
efficiency (RE).

Purpose of the Course

The course is given to graduate students of Chemistry and Materials Science and
Technology departments. The aim of the course is to make students familiar with the
potent and the range that the interaction of light and matter is involved in modern
applications, as well as, the information may be learned, at the molecular level, and
the usability in contemporary areas of research and science, including atmospheric
chemistry, bio-medical, Telecommunications, New Materials Synthesis Technology
and Art and Cultural Sciences. In specific contexts, they are taught the basic principles
governing all types Laser (gas, liquid, solid), covering the whole spectrum range of
electromagnetic radiation, and through laboratory exercises, to gain experience by
using different laser types. Qualitative and quantitative information about molecules
and materials that can be learned by using infrared absorption spectroscopy (FT-IR)
and scattering (Raman) are thoroughly analyzed, as well as the basic concepts of their




operation. The significance of the different technical parameters such as resolution,
sensitivity, precision and systematic uncertainties, are also taught during spectra
recording.

Student Assessment Method(s)
Laboratory Exercises: 30 %

Total Report: 30 %

Presentation and Oral Exams: 40%

Background knowledge Prerequisites

Based on Chemistry Department Education Guide: Physical Chemistry I & 11
(Quantum Mechanics, Group Theory, Molecular Spectroscopy, Thermodynamics,
Chemical Kinetics), Physical Chemistry Labs I &II (or equivalent), Fundamental
Concepts of Lasers ka1 Spectroscopy, Safety guides for High pressure gas-cylinders
usage and Vacuum Technology.

Suggested literature

1. Modern Spectroscopy, J.M. Hollas, Wiley & Sons

2. Spectroscopy, B.P. Straughan and S. Walker, Chapman and Hall.

3. Spectroscopy and structure, R.N. Dixon, Methuen & Co.

4. Molecular reaction dynamics and chemical reactivity, R. D. Levine and R. B.
Bernstein, Oxford University press.

5. Physical Chemistry P. W. Atkins & Julio De Paula, University of Crete.

6. Symmetry and Spectroscopy, An introduction to Vibrational and Electronic
Spectroscopy, D. C. Harris and M. D. Bertolucci.

7. J. Coates, “Interpretation of Infrared Spectra, A Practical Approach”, Encyclopedia

of Analytical Chemistry (Ed. R. A. Meyers), 2000, 10815 - 10837

8. W. Demtroder, ‘Laser Spectroscopy : Basic concepts and instrumentation’
(Springer, Berlin 2003)




NEPIFPAMMA MAOGHMATO2

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMISTHMON
TMHMA | XHMEIAS
ENINEAO XMNOYAQN | METAMTYXIAKO
KQAIKOX MAGHMATOZ | EMN42 | EZAMHNO ZMOYAQN | 1o

TITAOZ MAGHMATO:Z | AvaAutiki) Xnueia MepitBailovrog

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE OLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.y. Atadééeic, Epyaotnplakéc Aokrioelc k.Amt. Av ot QPES NIZTQTIKEZ
TILOTWTLIKEG UOVASEG AITOVEUOVTAL EVIXLX YL TO CUVOAO TOU UaINUATOG MONAAEZ
, ,, , ; AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaie¢ wpeg StdaokaAiag kat To cUVoAo Twv
TUOTWTIKWVY UoVASwV
4

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

(6).

TYNOX MAGHMATOZ

yevikoU uroBadpou,

eL6kou urtoBadpou, elbikeuong,
YEVIKWVY YVWwoewv, avantuéng Seélotitwv

Ewdikeuong

MNPOAMAITOYMENA MAGHMATA: | Opyavikn Xnueia, Avalutikn Xnueia, Quoikoxnueia,

MeptBarovtiki Xnueia

FNQ23A AIAAZKAAIAZ ko
ESETAZEQN:

EAANVIKA Kat av urtapxouV ¢ottnteg ERASMUS ota AyyAika

TO MAOHMA MPOZMEPETAI ZE | NAI

QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

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

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovral Ta LodNOoLaKd ATOTEAECUATA TOU AT UATOG OL CUYKEKPIUEVES YVWOELS, SEEIOTNTEG KAL LKAVOTNTEG
kataAArdou enutédou mou Ya AITOKTHOOUV OL POLTNTES UETA TNV ETULTUXN 0AOKApwan TOU HadruaTog.
SupBouleurteite to Mapaptnua A
o [Ieptypapri tou Ennédou twv Madnaotakwy ATTOTEAECUATWY pLa KAOE Eva KUKAO otoubwv cuupwva Le to MAaioto
Mpoadvtwy tou Eupwnaikot Xwpou Avwtatns Ekmaibevang
o [lepypacikoi Asikteg Emunédwy 6, 7 & 8 tou Eupwrnaikou MAataiou Mpoadviwv Awd Biou Madnaong kat to Mapaptnua B
o [lepiAnmtikdg O8nyog ouyypaprc Madnaotakwv ArtoteAeoudtwyv

ZTOXOL TOU HEPOUG TOU METAMTUXLAKOU padniuatog AvaAutikn Xnueia
NepBdarAovrog (EMMN42), "Texvikég Daopatopetpiog Malag-Oswpia ko
Edappoyég otnv Nepipailoviiki Xnuiki AvaAuon”, ival:

1) Na epnedwBouv ot Baokég apxég tng Daocpatopetpiag Malag (OM),
2) Na mapoucLaoToUV oL KUPLWTEPES TEXVIKEG TNG DM,

3) Na e§otkelwBoUV oL petamntuxtakol GoLtRTPLEG Kat POLTNTEG LE TNV
Tatonoinon XnUikwv dopwv pe tnv @M, kat

4) Nt aocknBouv pe g epappoyEG Twv TEXVIKWY @M otnv neptBaAloviiki
avaliuon.




Fevikég Ikavotnteg

AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG VaypaQovTalL 0TO
Mapaptnua AutAwuartog kat napatidevrar akoAdov9we) o€ mola / TOLEG ATTO AUTEG ATTOOKOTEL TO Uadnua;.

Avainitnan, avaAvon kat oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPION KL TWV aImapaiTnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Katl OTNV TOAUTTOALTLOULKOTN T
TEYVOAOYLWV 2eBaoudg ato puatko neptBailov

lMpooapuoyr o€ VEEG KATAOTHOELG Enibeién kolvwvikrg, emayyeAUatiknc kat nUikr¢ umeuduvotntag
AnyYn anopacewv Kat evalodnoioag o Féuara @uAou

Autévoun epyaoio A0KNON KPLTIKAG KOl UTOKPLTIKAG

Ouadikn epyacia TMpoaywyr tnG EAUYEPNS, SNULOUPYIKNAG KAL ETTOYWYLIKNG OKEYNS
Epyaoia oe 6iedvég meptBaAlov L.

Epyacia o€ Stemiotniuoviko neptBaiiov AMeg...

Mapaywyn VEwv epevvnTikwy tbewv ...

Avalntnon, avaAuon kot ocuvleon SeS0UEVWVY Kol TTANPOQOPLWY, LE TN XPHon Ko
TWV amopaitnTwy TEYVoAoyLwv

Autovoun epyaoia

Ouadikn epyacio

Epyaoia oe dieniotnuoviko neptBailov

Moapaywyn VEwV EpEUVNTIKWV LOEWV

(3) NEPIEXOMENO MAOGHMATOZ

I.1 ®acpatopetpia Malag

v Ewoaywyn otnv Qoacuoatoustpio Mdloc

V' Baotkog eE0MALOUOC TwV oUyXpovwV TexVIkwV Daouatoustpiog Malag:

=  Juotnua Kevou

=  Ewoaywyn deypdtwy: A) Aueon slocaywyn. B) Eloaywyn delypdtwy péow
oUVOUAOUEVWY XpWHATOYPADIKWY TEXVIKWVY UE paopaToUETpla Halog
(Aépla Xpwpatoypadia-GC & Yypn Xpwuatoypadia-LC)

= [InynA loviopou Kal TEXVIKEC LoVIoHoU — Oswpla kat Aettoupyia: HAEKTPOVIKOG
LovIopog (Electron Impact-El); Xnuikog loviopog (Chemical lonization - Cl);




HAektpopekaouog (Electrospray lonization - ESI); loviopodg Ekpodnong e
Néep YroBonBoupevo anod t MAtpa (Matrix Assisted Laser Desorption
lonization -MALDI);

= AVOAUTEG dpopTlopévwY palwv (m/z) — Oswplia kat Asttoupyia: AutAn
eotioon (Focusing (Sector) Analysis). TetpamoAikol avaAuTtég palag
(Quadrupole Mass Analyzer - full scan and selected ion monitoring). Atdupun
daopatopetpia palog (Tandem Mass Spectrometry). Mayida ovtwy (lon
Trap). Orbitrap. Xpévou nmtioewg (Time-of-flight - TOF). Zuvéuaopog
avaAutwv (ESI-TOF; TOF-MALDI; Q-TOF). Qaopoatopetpio palog
EMAYWYIKWCE oulevypévou mAdopatog (Inductively Coupled Plasma Mass
Spectrometry - ICP-MS). AvaAutikn tkavotnta avalutwyv palog (Resolution
of Mass Analyzers).

v' Aviyveuon LOviwv

v Qdoua Mdlac:

*  Epunveia Qacpdatwv Malag — Oswpla Kat epappoyES

= Odopata palag nAektpovikoL Loviopou (EI mass spectra)
= Qdopata palag xnpkou oviopou (Cl mass spectra)

»  Odopata palag nAektpodekaocpov (ESI mass spectra)

v' Edapuoyég tng paopatoustpiag palag otnv nepBarloviiki avaluon:

= AvAAuon opYavIKWV eVWOoewV epLBaiAovtikou evladpépovtog (EI-MS; Cl-
MS; ESI-MS)

=  AvdAuon Blopopiwv (ESI-MS)

= Jtolxelakn avaiuon (ICP-MS)

V' Edappuoyéc paopatouetpiog palag os ouvSuaouo UE XpPWUATOYPADLKES
TEXVIKEC oTNnV IepBaAAovTikr) avaluong:

= Analysis with GC-tandem MS of polycyclic aromatic hydrocarbons (PAHs) and
persistent organic pollutants (POPs) in the atmosphere

= 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

1.2 Xpwpatoypadia

V' 0 POAOG TV SLawpLopwy oTnv AVaAUTIKA XnHeia

v' Boaowkég apxéc, Bswpla kot TUTIOL SLOXWPLoUWV.

e PoAMog tou pH otov Slaxwplopo

e Avtippomn Slavour wg n BAch TwV XpWHATOYPADIKWY TEXVIKWY
e Baolkég apyéc, Bewpla Kat TUTOL XpwHaToypadilag

v Aépla xypwpatoypadia

e TUmoLotnAwv otnv agpla xpwuatoypadia (AX)

e Tpomog elcaywyng Selypdtwy

e TUTOL QVIYVEUTWY oTNV AX




MoLOTLKI KL TTOOOTLKA avaAuon otnv AX

Yypn xpwpatoypadia (YX)

Xpwpatoypadia aviiotpodpng paong
Xpwpatoypadia kavovikng ¢aong

TuToL SLaywpLlopwy otny lovikn xpwpoatoypadia (IX)
Tumol aviyveutwy otnv YX

MoloTLKN KAl TTOoOoTLKA avaAuon otnv YX

Mé£Bo60L oxnUaATIoHOU TTapaywywy oTnV Xpwuatoypadia




(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIONOIHzZH

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

Awa {wonc kot €€ anootdoswc (ZOOM)

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN

MNapadooelg pe power point.

Erukowwvia pottntwv pe St6dckovta péow SKYPE, ZOOM

Avaypdpovtal oL WPeg UEAETNG TOU POLTNTI) yLaL
kade padnotakn paotnplotnta kadweg Kat ot
WPEG Un KaedobnyoUUEVNG UEAETNG CUUPWVA LUE
TG apxEG Tou ECTS

E£PEUVNTIKOU CEULVapPioU
anod GoLtnTeg

Xprion T.I.E. otn Aibackadia, otnv | & Email
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
UE TOUG (POLTNTES
OPrANQzH AIAAZKAAIAZ . ®oprog Epyaciag
Meplypagovtar  avaAutikd o0 TPOmMoG  Kal Apaotnpiotnta E A
éaunvou
uédobol Stéaokaliag. .
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon, ALG.)\EE& \S
Acknon  [Mebiou, MeAétn &  avdAuon Enidel&n opyavwyv ota
BiBAwoypagpiag, @povriotipto, Mpaktikn avtioto LXQL EPEVVITLK &
(Torto9€tnon), KAwwn Aoknon, KoaAAwrexviko ,
Epyactiipto, AlaSpaotikn Sibaokahia, gpyaotnpLa
EKTTaULSEVUTIKEG ETILOKEWELG, EKnc')v;;ar) UEAETNG AGKF']OELC
(project), Suyypapn epyaciag EpyaoiLwy, I
KaAAwteyvikn dnutoupyia, K.AT. BLBMovpad)u(n gpevva
Mapouaiaon

Juvoho Mabnpatog

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AéloAdynong, MéSobor atoAdynong,
AlpopQwTLkn) 1 SUUTEPAOUATIKY, AoKiuaoia
MoAdamAni¢  Emtdoyrig, Epwtrioelg Zuvtoung
Anavtnong, Epwrtrioels Avamrtuéng Aokiiiwy,
Enmtiduon [lpoBAnudtwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnplakn Epyaocia,
KAwvikry  E&€taon Aodevoug,  KaAAitexvikn
Epunveia, AAAn / AAeg

Avapépovtal pnta mpoodLloplopEva KpLTHpLa
aéloAdynong kat eav kat mou eivat mpooBaaotua
QIO TOUG (POLTNTEG.

1) Méow ypamtwy e€eTAcEWV
2) Mapddoon aokNoEwWV
3) EpeuvnTIKO OEULVAPLO
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COURSE OUTLINE
(1) GENERAL

SCHOOL | SCHOOL of SCIENCES & ENGINEERING

ACADEMIC UNIT | Department of Chemistry

LEVEL OF STUDIES | Graduate

COURSE CODE | EMP42 | SEMESTER | 1st
COURSE TITLE | ENVIRONMENTAL ANALYTICAL CHEMISTRY
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];:_ﬁ)clljgl:(; Ll
whole of the course, give the weekly teaching hours and the total credits
4

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

COURSE TYPE | Specialised

general background,

special background, specialised general
knowledge, skills development

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

LANGUAGE OF INSTRUCTION | Greek.
and EXAMINATIONS: | English if Erasmus students take the course

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | 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 Analytical Environmental
Chemistry (EMP42), "Mass Spectrometry & Chromatographic Techniques:
Theory and Applications in Environmental Chemical Analysis", 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

3) To acquaint postgraduate students with the identification of chemical
structures with Mass Spectrometry, and




4) To practice with the applications of Mass Spectrometry-Chromatography
techniques in environmental analysis:

v' Gas Chromatography/Mass Spectrometry GC/MS

v Liquid Chromatography/Mass Spectrometry LC/MS

v Inductively Coupled Plasma Mass Spectrometry ICP/MS

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 (Professor Euripides G. Stephanou)

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)

= |on Sources and lonization Techniques — Theory and Operation: Electron
Impact (El); Chemical lonization (ClI); 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
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Applications of Mass Spectrometry:

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

Elemental Analysis (ICP-MS)

Applications of Mass Spectrometry — Hyphenated Chromatographic
Techniques in Environmental Analysis:

Analysis with GC-tandem MS of polycyclic aromatic hydrocarbons (PAHS)
and persistent organic pollutants (POPSs) in the atmosphere

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

.2 Chromatography (Professor Nikolaos Michalopoulos)

v
v
[
[

- n n - \

| | n n | | | | n \

Role of separation in Analytical chemistry

Basics, theory and types of separation.

Role of pH in separation

Counter current distribution as the basis of chromatographic techniques
Basics, theory and types of chromatography

Gas-chromatography

Type of columns in GC

Mode of injections

Type of detectors in GC

Quialitative and gquantitative analysis in GC

Liquid-chromatography

Normal phase HPLC

Reverse phase HPLC

Separation modes in IC

Type of detectors in HPLC

Quialitative and gquantitative analysis in HPLC
Derivatisation methods

Examination

v
v

Written Examination (70% of total grade)
Presentation of Research Publications (30% of total grade)




(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

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

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

Course total

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.

Examination
v' Written Examination (70% of total grade)
v" Presentation of Research Publications
(30% of total grade)
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COURSE OUTLINE
(1) GENERAL

SCHOOL | SCHOOL of SCIENCES & ENGINEERING

ACADEMIC UNIT | Department of Chemistry

LEVEL OF STUDIES | Graduate

COURSE CODE | EMP42 | SEMESTER | 1st
COURSE TITLE | ENVIRONMENTAL ANALYTICAL CHEMISTRY
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];:_ﬁ)c[lj-llil;](; EHE
whole of the course, give the weekly teaching hours and the total credits
4

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

COURSE TYPE | Specialised

general background,

special background, specialised general
knowledge, skills development

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

LANGUAGE OF INSTRUCTION | Greek.
and EXAMINATIONS: | English if Erasmus students take the course

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | 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 Analytical Environmental
Chemistry (EMP42), "Mass Spectrometry & Chromatographic Techniques:
Theory and Applications in Environmental Chemical Analysis”, 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

3) To acquaint postgraduate students with the identification of chemical
structures with Mass Spectrometry, and




4) To practice with the applications of Mass Spectrometry-Chromatography
techniques in environmental analysis:

v' Gas Chromatography/Mass Spectrometry GC/MS

v Liquid Chromatography/Mass Spectrometry LC/MS

v Inductively Coupled Plasma Mass Spectrometry ICP/MS

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 (Professor Euripides G. Stephanou)

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
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ESI mass spectra

Applications of Mass Spectrometry:

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

Elemental Analysis (ICP-MS)

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

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

.2 Chromatography (Professor Nikolaos Michalopoulos)

v
v
[
[
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Role of separation in Analytical chemistry

Basics, theory and types of separation.

Role of pH in separation

Counter current distribution as the basis of chromatographic techniques
Basics, theory and types of chromatography

Gas-chromatography

Type of columns in GC

Mode of injections

Type of detectors in GC

Qualitative and quantitative analysis in GC

Liquid-chromatography

Normal phase HPLC

Reverse phase HPLC

Separation modes in IC

Type of detectors in HPLC

Qualitative and quantitative analysis in HPLC
Derivatisation methods

Examination

v
v

Written Examination (70% of total grade)
Presentation of Research Publications (30% of total grade)




(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

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

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

Course total

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.

Examination
v' Written Examination (70% of total grade)
v" Presentation of Research Publications
(30% of total grade)
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NEPIBAAAONTIKH XHMEIA - XHM-405 MEPIFrPAMMA MAOHMATOZ

1. TENIKA
ZXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZXTHMQN
TMHMA | XHMEIAZ
EMNIMEAO ZMNMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | XHM-405 EZAMHNO ZMOYAQON | 6°
TITAOZ MAGHMATOZ | lNMepiBaAiovTik Xnueia
AYTOTEAEIZ AIAAKTIKEXZ APAXTHPIOTHTEZ EBAOMAAIAIEZ NIZTQTIKEZ
QPEZ MONAAEZ
AIAAZKAAIAZ
AloAEEEIG 4 6

TYNOZ MAGHMATOZ

YevikoU utro3d6povu,

€16IKoU utTofdBpovu, €16ikeuong
VEVIKWV YVWOEWY, avamruéng
oeélotnTwy

Eidikeuong
YTTOX PEWTIKO

MPOAMAITOYMENA
MAOGHMATA:

To yaBnua TpoUTToBETEl BaCIKES YVWOEIG [MEVIKAG Kal
OpyavikAg Xnueiag, kar Puoikoxnueiag

FAQZZA AIAAZKAAIAZ
ka1 EEETAZEQN:

EAANvIKA.

TO MAGHMA
NPOZ®EPETAI ZE
@®OITHTEZ ERASMUS

OXI

HAEKTPONIKH ZEAIAA
MAGHMATOX (URL)

http://www.chemistry.uoc.gr/xhm405/
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2. MAGHZIAKA AMNMOTEAEZMATA

Ma6noiakd AtroTeAéouaTa

lMepiypapovral Ta pabnoiakda amoreAéopara Tou pabniuaTog ol CUYKEKPIUEVES YVWOEIS, Oe€IOTNTES Kal IKavOTNTEG KaTaAArnAou
EMITTEOOU TTOU Ba ATTOKTHOOUV O QOITNTES UETA TNV ETTITUXH OAOKANPWON ToU uabRuaTog.

2upBouAceureire To Mapdaptnua A

lepiypaqn Tou Emimédou Twv Mabnoiakwyv AToTeAeoudTwy yia KGBe éva KUKAo amoudwyv ouugwva ue lNAaioio Npoodviwy Tou
Eupwrraikou Xwpou Avwrarng Ekmaidsuong

lepiypaqikoi Acikteg Emmédwy 6, 7 & 8 rou Eupwrraikou lMAaiciou MNpoodviwv Aid Biou Mabnong

kai MNapdprnua B

lMepiAnmTikég Odnyo6¢ ouyypapns Mabnaiakwyv AmoreAsoudrwy

To padnua NG MepIBaAAOVTIKAG XNUEiag OTOXEUEI OTNV KATAVONON TWVY EVVOIWV TTOU
aQOPOUV TNV PEAETN TNG OUCTOONG KAl TIG IDIOTATEG TWV XNUIKWY dIEPYATCIWY TTOU
OupBaivouv Pe QUOIKO TPOTTO OTNV aTudo@alpa, T AIBGoealpa Kal TNV udpodc@aipd, KaBwg
Kal TIG ETTIOPACEIG TWV dIAPOPWY PUTTWV TO TTEPIBAAAOV. Oa EETOCTOUV ETTIONG TTEPIEKTIKA,
UTTO TO TTPICHA TNG XNUEIAG, N TOEIKOTATA TWV ONUAVTIKOTEPWY PUTTWYV, Ol TEXVIKEG
emmegepyaaoiag Toug, Kal ol gEBodol EAayIOTOTToINONG KAl TTPOANYNG TNG PUTTAVONG.

O1 o1 @oItATPIEG/POITNTEG, META TNV ETTITUXH OAOKApWON TOU PaBruaTtog, Ba e€oIKEIWBOUV e
TIG AKOAOUBEG €VVOIEG:

A) Mg Toug QUOIKOUG KUKAOUG TWV OTOIXEIWY KAl TwV POopiwv aTo TTEPIBAAAOV.

B) Tig xXnUIKEG avTIOPATEIG OXETICOUEVES UE TOUG BIOYEWXNMIKOUG KUKAOUG.

M) Tig XNUIKES avTIOPACEIS Kal DIEPYATiEC AVAPEPOPEVES OTNV TOEIKOTNTA TWV PUTTWVY KAl TNV
ETTECEPYQTIO TWV ATTORANTWV.

A) Tig yeBSdOUG AVTINETWTTIONG TNG PUTTAVONG YE EUpacn oTnv «Mpdoivn Xnueioy.

levikég IkavoTnTEg

AauBavovrag uréyn TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTAOEI O TITUXIOUXOG (OTTWS autéG avaypdgovral oTo
lMapaptnua AirAwparog Kai mapartibeviar akoAoUBwg) o€ TTola / TTOIEG ATTO QUTES ATTOOKOTIE( TO uaénua.

Avadlnrmaon, avaAuan kai auvBean de00UEVWY Kal 2xedIaouog Kai Slaxeipion Epywv

TANPOYOPIWY, UE TN XPHON KAl TWV ATTAPAiTTWV

TEXVOAOYIWV Sefaoudg atn SIapopETIKOTNTA KAl OTNV TTOAUTTOAITIOUIKOTNTA
lMpooapuoyn o€ vées KATAOTATEIS >eflaoudg aro puaiké TepidAiov

Afwn amropdoswv Emideién KovwvIKnAG, ETayyeAuanikng Kai n6IkAg umreubuvorntag Kai

guaiobnaiag oe Béuara pUuAou
Aurévoun epyaaia

A0Knaon KPITIKNS Kal QUTOKPITIKAG
Ouadikn epyacia

lNpoaywyn NG eEAeUBePNG, ONUIOUPYIKAS Kal ETAYwYIKAG OKEWNS
Epyaagia o€ 61e6vég TepiBdAiov

Epyaaia oe diemmiotnuoviko mepiBaAiov

lapdywyn véwv EpEUVNTIKWY I0EWV

e Avagntnon, avaAuon kai ouvBean &€dOPEVWV KOl TTANPOPOPIWY, KE TN XPAON Kal
TWV ATTAPAITATWY TEXVOAOYIWV

e Autdvoun gpyaacia

e Opadikn epyaoia




o Zefaoud 01O PUOIKO TTEPIBGAAOY

e [Ipoaywyn TNG dNUIOUPYIKAG KAl ETTAYWYIKNAG OKEWYNG
o [lapaywyn VEwV €PEUVNTIKWV 1I0EWV

3. NEPIEXOMENO MAOHMATOZ

1. Eicaywyn otn MepiBaAAovTiKA Xnpueia

1.1. H emidpaon Tou avBpwTtrou aTo TTePIRAAAOV

1.2. Movddeg Tou yewAoyIKoU XpOvou Kai n €vvola Tou « AvBpwITOKAIVOU»
1.3. Xnueia Twv Puaikwv Alepyaciwyv

1.4. Xnueia Twv Aigpyaoiwv Putravong

1.5. Znuacia g MepiBaArovTikAG Xnueiag

2. Boaoikég apxég TNG XnuEiag TwV QUOIKWYV TTEPIBAAAOVTIKWYV SigpyaciwVv

2.1. XnMIKES 1I00pPOTTIEG: AlAYPAUHUATA KATAVOUNG XNMIKWYVY EIBWV

2.2. AvTIdpaoeIg oEEwv PATEWV

2.3.0&eidoavaywyikég diepyaaieg: KUKAOG Kal evepyoTnTa TwV NAEKTPOViIWY OTO TTEPIBAAAOY, PE &
E, eCiowaon Tou Nernst, diaypauuara pE-pH (Pourbaix), didypaupa pE-pH Tou vepou.

ZUOPTTAOKO KOl aVTIOPAOEIS OXNMOTIOHOU CUUTTAOKWYV
3.1. ZopTtrAoka kal XnAIKR €TTidpacn

3.2.KivnTIKf) avTidpdoewv JETAANIKWY OCUPTIAOKWYV

3.3. ZUPTTAOKO PETAAANIKWY IGVTWY OTO QUOIKG UdaTa

Xnuikég Aigpyaoieg otnv Yopoopaipa

4.1. 0 kUkAog Tou Nepou-Xpdvol TTapapovig Tou vePOU OTIG QUOIKEG OEEAPEVES

4.2. Aiepyaaoieg Tou eTTnpeddouv Tn cuoTtaon Tou Nepou

4.3.Katnyopieg QuaIkwVv uddTwVY Kal N XNKIKY Toug ouoTtacon

4.4. ANNNAETTIOPACEIG TWV QUOIKWY UDATWY PE TNV aTUOC®AIpa aépa Kal Ta 1Igiparta: Nouog Tou
Henry, ouyovo kai d10gidio Tou dvBpaka.

4.5. Aigpyaaoieg TTou kaBopifouv 10 pH Twv QUOIKWY USATWV: AAKAAIKOTNTO KAl BACIKOTNTA

4.6.EEaptnon TG ewTOOUVOETIKAG dpacTnPIOTNTAG TWV UDATIKWY OIKOCUCTNHATWY aTtrd To pH

4.7.To acBéoTio Kal GAAa PETaAAQ OTa QUOIKG UdaTa

4.8. OCeidoavaywyikEéG avTIdPATEIG 0T YUOIKE UDATIKG CUCTAUATA

4.9. Aiaypdupara pE-pH (Pourbaix) Tou a1drpou o1a @uaoikd UdaTa Kal Tou XAwpiou oTo TTOCIUO

vepod
4.10. 2XNUATIONOG CUPTTAGKWY OTA PUOIKA UBATIKA CUCTAMATA
4.11. PwTOXNMIKEG AVTIOPACEIG OTA QUOIKG VEPX
4.12. Etepoyeveic Algpyaaicg: ANMNAeTIOpATeIg PeTAEU ATEwWY OTa QUOIKG udarta: .

AlaAutoTnTa Agpitv 0T QUOIKA vepd, 1. ZxnuaTiopds IZnuaTwy oTa QUOIKA vepd, 1.
KoAAogid] aT1o udaTikd TTEPIBAAAOY, IV. Mpoopdpnon XNUIKWY OUCIWY OE OTEPEX

AvaAuTtiki Xnpueia MepiBdAAovrog

Eicaywyn otnv évvoia Twv Bioyswxnuikwv KukAwv
6.1. 0 KUKAOG TOU vEPOU

6.2. O KUKAOG TOU UdpPOYOVOU

6.3. 0 KUKkAoG Tou GvBpaka
6.4.0 KUKAOG TOU 0Euybdvou




6.5. 0 KUKAOG TOU alwTou
6.6. O KUKAOG TOU B¢iou
6.7.0 KUKAOG TOU Lo PEPOoU
6.8. O KUKAOG TOU O10rpoU

7. XnMIKA pUTTAVON
7.1.®aoscig NG YmoRabduiong Tou MepiBaAAovTog amrd Tig AvBpwTTiveg ApaoTnpidTnTeG
7.2.TInyég TNG XNMIKAG pUTTOVONG: XUPBATIKOI KAl un-oupBaTikou puTrol
7.3. XnUIKA puTTavOon atro avBpwITOYEVEIG OPYAVIKEG OUGIES
7.4.EkTignon EmmTwoewv AvBpwtroyevwy Evwoewv oto MepiBaArov: Opyavikn MepiBaAAovTikn
Xnueia
7.5. TogikoAoyia XNMIKWY EVWCEWV

8. Emedepyacia xnuiKwv amoBARTWYV
9. Xnuikn emegepyacia (aroAUpavon) Tou TOGIOU VEPOU

10. Mpdoivn Xnueia

4. AIAAKTIKEZ ka1t MAOHZIAKEZ MEOOAOI - AZIOAOIHzH

TPOMNOZ NAPAAOZHEZ | [MpéowTro pe TPOowWTTo (aiBouca diIdackaAiag)
lNpbéowrro pe mpéowro, EE amoordoswg
EKTTQidEUON K.ATT.

XPHZH TEXNOAOTIQON | ¢  HAekTpOVIKO TAXUSPOUEIO
NMAHPO®OPIAZ KAI

EMIKOINQNIQN

Xpnon T.[1.E. otn AidackaAia, atnv
Epyaortnpiakn Ekmaidéeuon, otnv
Emikolvwvia e Toug QoITnTéS

e loTooeAida THANATOG-OdNYOG oTTOUd WV
e Classweb

OPIrANQZH AIAAZKAAIAZ Poprog
Apaocrtnpiérnra Epyaciag
lMepiypaoovralr avaAutik@ o T1pOTOS Kai Efa[.lﬁVOU
e DTS, AIOAEEEIC KOl PPOVTIOTAPIA 52
AiaAééerg, 2euivapia, Epyaaornpiakn MS)\éTﬂ 70
Aoknon, Aoknon [ediou, MeAém & | | AUO OTTAAAOKTIKEG TTpO0d0I (50% TOu 28

avdAuon  BiBAoypagias,  PpovrioTrplo, qupog ava 1Tp(5060)

Mpakrikn (Tomobétnan), KAwvik Aoknon,
KaAkitexviké  Epyaotipio,  AiadpacTikn
oi6aokalia,  EKTTQIOEUTIKES — ETTIOKEWEIS,

2 Uvoho Marjuartog 150

Ekmoévnon ueAémng (project), Zuyypaen
epyagiac  /  epyaoiwv,  KaAAirexvikn
dnuioupyia, K.A.

Avaypdgovrai ol WPeS PEAETNS TOU @oITNTH
yla KGBe pabnoiakn 6paoctnpiotnia Kabwg
Kal ol WpeS N kKabodnyouuevng HEAETNG
waTe 0 OUVOAIKOS @OpTOS €Epyaciag o€
emimedo  €aunvou va  avrioToixeEi  oTa
standards rou ECTS

AZIOANOMHZH ®OITHTQN




lepiypaen e diadikagiag aéioAdynong

MNwooa AéloAoynong, MéBodoli
aéloAdynong, Aiauoppwrikn n
Suutrepaouartiky, Aokiuacia  [oAAamAng
EmiAoyng, Epwrnoeig 2uvrouns

Armdvrnong, Epwrnoeic Avarruéng
Aokipiwv, EmiAuon lMpoBAnudrwy, parrm
Epyaagia, Ek6ean / Avagopd, Mpopopikn
Eééraon, Anuooia lNapouoiaon,
Epyaompiakny Epyaoia, KAiviki Eééraon
AcBevoug, KaAhitexvikny Epunveia, AAn /
AMeg

Avagépovrai pnré  mpoodiopiouéva
Kpitipia aéloAbynong kai €av Kai mou &ivai
TPOoaRdaoIua amrd TOUS POITNTEG.

FAwooa eAANVIKNA

O TeAIKOG BaBUOG TOU POBAPOTOG TTPOKUTITEI ATTO:

50% a1ré TNV BaBuoAdynan Twv duo TTPoddwvV (evOIAUEDN
Kal TEAIK) TTpdod0g, ATTpiAIo Kal loUvIo). ETnV TTEPITITWOoN
QTTOTUXIOG Ol POITATPIEG/POITNTEG ECETACOVTAI £Q’ OANG TNG
UANG oTnV €E€TAOTIKNA TTEPIOdO TOU ZETTTEUPPIOU.

5. ZYNIZTQMENH-BIBAIOIPA®IA

-lMporeivouevn BiBAioypagia :

o [lepiBaldovTikn Xnueia - Oguehiwdelg évvoieg, Jorge G. lbanez et al.,, EmoTtnuoviki
empuéleia Eupimidng . Z1epdavou kar Zuvepyadreg, MNMavemotnuiokég Ekdooelg KpAtng,

HpdkAeio 2016.

e Environmental Organic Chemistry, René P. Schwarzenbach, Philip M. Gschwend, Dieter
M. Imboden, 3rd edition, ISBN: 978-1-118-76723-8, November 2016, Wiley

e Agquatic Chemistry: Chemical Equilibria and Rates in Natural Waters, Werner Stumm,
James J. Morgan, 3rd Edition, ISBN: 978-0-471-51185-4, October 1995, Wiley

o 2nuelwoelg dlagaveieg dlaAé¢ewvTtou Aiddokovtog (E. . Ztepdvou) avnpTnuéveg oTov
IOTOTOTTO TOU PaBruaTtog (http://www.chemistry.uoc.gr/xhm405/ )
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ENVIRONMENTAL CHEMISTRY-XHM405-COURSE OUTLINE

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | DEPARTMENT OF CHEMISTRY

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | CHEM-405 | SEMESTER | 6

COURSE TITLE | Environmental Chemistry

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 the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 4 6

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, | Compulsory course
special background, specialised general

knowledge, skills development

PREREQUISITE COURSES: | Basic knowledge of General, Organic and Physical
Chemistry

LANGUAGE OF INSTRUCTION | Greek
and EXAMINATIONS:

IS THE COURSE OFFERED TO | NO
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.chemistry.uoc.gr/xhm405/

(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
o 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
o Guidelines for writing Learning Outcomes

The course of Environmental Chemistry aims to introduce the main background concepts of
the chemical processes occurring naturally in the atmosphere, the lithosphere and the
hydrosphere, as well as the effects of various pollutants on the environment. In the light of
Chemistry, the toxicity of the major pollutants, the treatment techniques and methods utilized,
to minimize and prevent environmental pollution will also be examined.

Students, after completing the course, will familiarize themselves with the following notions:
A) The natural cycles of elements and molecules in the environment.

B) The chemical reactions related to biogeochemical cycles.

C) The chemical reactions and processes related to pollutant toxicity and wastewater
treatment.

D) The methods of dealing with environmental pollution from chemicals with emphasis on
"Green Chemistry".

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 responsibility and
Decision-making sensitivity to gender issues

Working independently Criticism and self-criticism



http://www.chemistry.uoc.gr/xhm405/

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 ...

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

Adapting to new situations

Working independently

Team work

Respect for natural environment

Production of new research ideas

(3) SYLLABUS

1. Introduction to Environmental Chemistry

1.1 Human influence on the environment

1.2 Units of geological time and the concept of «anthropocene»
1.3 Chemistry of natural processes

1.4 Chemistry of pollution processes

1.5 The importance of Environmental Chemistry

2. The fundamentals of Chemistry applied to environmental natural processes
2.1 Chemical equilibria: Distribution diagrams of chemical species

2.2 Acid-base reactions

2.3 Redox processes: Cycle and activity of electrons in the environment, pE & E, Nernst
equation, diagrams pE-pH (Pourbaix), pE-pH diagram for water.

3. Complexes and complex formation
3.1 Complexes and chelate effect
3.2 Chemical kinetics of metal complexe formation
3.3 Complexes of metal ions in natural waters

4. Chemical processes in the hydrosphere

4.1 Water cycle - Residence time of water in natural reservoirs

4.2 Processes that affect water composition

4.3 Categories of natural waters and their chemical composition

4.4 Interactions of water with air and sediments: Henry law, oxygen and carbon
dioxide

4.5 Processes that regulate the pH of natural waters: Alcalinity and basicity

4.6 Photosynthesis and the pH of natural waters

4.7 Calcium and other metal in natural waters

4.8 Redox reactions in natural waters

4.9 pE-pH diagrams (Pourbaix) of iron in natural waters and chlorine in drinking
water

4.10 Complex formation in natural waters

411 Photochemical reactions in natural waters

4.12  Heterogeneous processes - Phases interactions in natural waters: |. Gas
dissolution, Il. Natural removal of species by physicochemical processes, .
Coloids, IV. Sorption processes

5. Analytical Environmental Chemistry




6. Biogeochemical Cycles
6.1 The water cycle
6.2 The hydrogen cycle
6.3 The carbon cycle
6.4 The oxygen cycle
6.5 The nitrogen cycle
6.6 The sulfur cycle
6.7 The phosphorus cycle
6.8 The cycle of iron

7. The Chemical Pollution

7.1 The phases of degradation of natural environment through anthropogenic
activities

7.2 Sources of chemical pollution: Conventional and non-conventional pollutants

7.3 Chemical pollution from anthropogenic organic chemicals

7.4 Evaluation of the fate of organic chemicals in the environment: Environmental
Organic Chemistry

7.5 Toxicology of chemical substances

8. Biological Treatment of Pollutants and Wastes
9. Chemical Treatment (Disinfection) of Water

10. Green Chemistry




11. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face to face (classroom)

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | » Electronic malil
COMMUNICATIONS | - Departmental website-Study guide
TECHNOLOGY | Classweb

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

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are
described in detail. -
Lectures, seminars, laboratory practice, Lectures and exercises 52
fieldwork, study and analysis of Study 70
bibliography, tutorials, placements, clinical Midterm and final 28
practice, art workshop, interactive teaching, . .
educational visits, project, essay writing, examination
artistic creativity, etc.
Course total 150

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 PERFORMANCE
EVALUATION | Greek language

Description of the evaluation procedure

Language of evaluation, methods of | 1h€ final mark for the course results as follows:
evaluation, summative or conclusive, | 50% of the midterm exam (April) and 50% of the final
multiple  choice questionnaires, short- | exam (June). In case of failure the students will be then

answer questions, open-ended questions, | ayamined for all the course material in September
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.
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