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XHM-068 Texvikég AvaAuong Tpo@ipwyv

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog Teyvikég Avéivong Tpopipmv
Kwdwodg Mabnpatog XHM-068

E&bpunvo didackariog cOLP®Va LE TOV 5°

Odnyd Xmovdmv

Qpeg dwaoKkariog ava efoopdoa 4

Movddeg ECTS 6

Awdokovteg A. Xmopog

Ieprypoen Adoktéag YAng

To pdOnua Teyvikéc Avaivong Tpoeipwv Teptypdeet TIg avaAVTIKES TEXVIKEG TOV
YPNOLOTOOVVTOL GTIV AVAALGT| KOl TOV TOLOTIKO EAEYYO TV TPOPIL®V, LE ELPAOT
OTIG LOVTEPVEG POGIATOCKOTIIKES KO YPOUATOYPUPIKES EQapLOYES. To pnabnpo
nepthapPavet ta e€ng keedaia: Eicaywyn, Auwidwn, Avaivon Autidiov,
daopatookonioc NMR oty avédivon Mmdiov, [pmteivee, Avaivon Ipwteivov,
YoatavOpakeg, Avaivon YoatavOpakwv, ['edon ko 66ppnon, AvOAvon TTNTIK®OV
evoemv, Nepo, TIpocsdopioudg vypacioc, Brtapiveg, Xpopata, [Ipdcbeta
Tpopipwv, MetaAlkd otoryeia, Kivovvol tpoipwv, To&ikég evioeig oto TpOQILQ.

Yxomog Tov MaOnpatog

H o¢ BdBog katavonon tmv KOplov GLoTATIKOV TOV TPOPIL®V (Anr, TpmTeives,
VOATAVOPOKES, KAT) Kol TOV QLOIKMOV Kol YNUK®OV 1010TATOV TOVE. - AVOyvmdPIoN TOV
€HPOVE TV YNUK®OV TPOPANUATOV TOV OVAKVTTOVV GTNV AVAAVCT) TPOPIUMOV Kot
KkaBodNynon oty erhoyn TG KATAAANANG LEBOOOAOYIKNC OVOAVTIKNG TPOGEYYIONG
Yol TV OVTETOTION TOVG. - EEokeimon Tov portntdv pe v Bewpia kot v
TPOKTIKY EPOPUOYN KAOIEPOUEVOV AVOAVTIK®OV HEBOO®V avAALGNG TPOPIL®V, Kot
GLYYPOVOV PAGLATOCKOTIKMOV KOl YPOUOTOYPUPIKOV OVOAVTIKOV TEYVIKAOV TOV
YPNOWOTO0VVTAL Y10t TOV TOl0TIKO EAey)0 Tpoipwv (NMR, MS, IR-Raman, UV-Vis,
GC-MS, LC-MS, HPLC, kAn). - Katavonon tov poAoL kot TV KaOnKOVI®OV TV
ANUIKOV Tpoipev, eéokeinon pécm emokéyemv o Epyaostipia ITootucod EAEyyov

o Popnyavio Tpoeitmy.

M£00d0g A&roroynong @ortnraov
I'pantn e&€taon (50%)-TIpogopikn| mapovsioon/ypanty epyacio (50%)

IpoamartoOpeveS YVAOGELS Y100 TNV OROAN TOPAKOLOVON O
Avorvtikr) Xnueia, Opyavikny Xnueio kow Pocpatockonio

I[Ipotewvopeva coyypappato
1. ANAAYZH TPOOIMQON, N. K. ANAPIKOIIOYAOZ
2. ANAAYZXZH TPOOIMQON, A. [IOAYXPONIAAOY-AAHTANIAOY




General Course Information

Course title Food Analysis Techniques
Course Number CHEM-068

Teaching semester (according to the 5°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

The course describes current analytical methodologies that are used in the
characterization and quality control of foods, with emphasis being given to modern
spectroscopic and chromatographic techniques. The course consists of the following
chapters: Introduction, Lipids, Lipid analysis, NMR spectroscopy in lipid analysis,
Proteins, Proteins analysis, Carbohydrates, Carbohydrate analysis, Taste and smell,
Volatiles analysis, Water, Water determination, Vitamins, Colours, Food additives,
Minerals, Food hazards, Food Toxicology.

Purpose of the Course

Understanding the main categories of chemical components of foods (lipids, proteins,
carbohydrates, etc.) and their physical and chemical properties. Recognition of the
wide array of chemical analytical problems involved in food analysis and guidance for
the selection of the most suitable methodological analytical approach for tackling
them. Familiarization with the theory and practical application of established
analytical methods of food analysis and novel spectroscopic/chromatographic
analytical techniques used in food quality control (NMR, MS, IR-Raman, UV-Vis,
GC-MS, LC-MS, HPLC, etc.). Understanding the scientific duties and role of food
chemists through visits to established state and food industry quality control
laboratories.

Student Assessment Method(s)

Written exam (50%) and oral presentation/written assignment (50%)

Background knowledge Prerequisites

Analytical chemistry, organic chemistry and spectroscopy.

Suggested literature

1. FOOD ANALYSIS, N. K. ANDRIKOPOULOS
2. FOOD ANALYSIS, A. POLYCHRONIADOU-ALITANIDOU




XHM-070 ®aopatookonio [Tvpnvikov Mayvntikov Xvvtoviopov

(NMR). Ozopia kot EQappoyég

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog dacparookomnio [Tvpnvikod Mayvntucov
Yvvioviopot (NMR). Oswpia kot
E@apuoyés

Kwodwdg Mabnpotog XHM-070

E&aunvo dwackariog coppmva pe tov 8°

Odnyod Xmovdmv

Qpeg dwaokariog ova efoopdoa 4

Movddeg ECTS 6

Awdokovteg A. Xmopog

Ieprypoen Adoktéag YAng

To péOnua g @acuarockonioc NMR gicdyet tovg portntég ot Bewpia kot Tig
TPAKTIKEG EPAPLOYES TOV POVOUEVODL TOV TUPMVIKOD LOYVNTIKOV GLVTOVIGHOV. To
puaOnuo teprrappaverl Ta ENG Ke@OAoaL:

- Ewoaymyn ot @acpatookorio NMR

- XNUIKN LETATOTION

- Zolevén J

- Ergpomupnvikn eacpotookonio NMR

- NOE kot pacpotookonio 2D NMR

Ykomog Tov MaOnpatog

H xatavonon tov Bacikov Beopntikov apyov e Pacuatockonioc NMR, g
TEPOLOTIKNG dtodikaciog Yo T Ay eaocpdtov NMR piog kot dvo dwotdacewy (1D
kot 2D NMR). — H g€owkeimon pe tig Paoikég nebddovg encepyasiog pacudatov 1D
kot 2D NMR, ko 1 etloayoyn oty etepomupnvikn eacpatockonio NMR. — H ypiion
¢ pacpatookoniog NMR yia tov mpocdiopiopd g 00U 0pYaVIKOV EVOCEMVY Kot
TOV TOGOTIKO TPOGOOPIGUO UELYUATMV OPYOVIKDOV EVAOGEWMV.

M£00d0g A&roroynong @Portnrav

I'panty e&€taon (50%)-ypant epyacia (50%)

IpoamartoOpeveS YVAOGELS Y100 TNV OROAN TOPAKOLOVON O

Avolvtikn Xnueia, Opyavikny Xnueio ko Pocpatockonio

I[Ipotewvopeva cvyypappata

1. NMR, APXEX KAI EDPAPMOT'EEX ®AXMATOZKOIIIAY I[TYPHNIKOY
MAI'NHTIKOY ZYNTONIZMOY, ©. MAYPOMOYXTAKOZ, I. MATZOYKAX

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




General Course Information

Course title NMR spectroscopy, theory and
applications

Course Number CHEM-070

Teaching semester (according to the g"

Study Guide)

Teaching hours per week 4

ECTS credits 6

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 written assignment (50%)

Background knowledge Prerequisites

Analytical chemistry, organic chemistry and spectroscopy.

Suggested literature

1. NMR, APXEX KAI EDPAPMOT'EEX ®AXMATOZKOIIIAX ITYPHNIKOY
MAI'NHTIKOY ZYNTONIZMOY, ©. MAYPOMOYXTAKOZ, I. MATXOYKAX

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




XHM-425 EpyaocTtipia Aéilep — E@Qappoyég otn Xnueia

I'evikég ITAnpopopicg Madpatog

Tithog pobnuotog Epyoaotipia Aéilep — Eappoyéc ot
Xnueio

Kwodwdg Mabnpotog XHM-425

E&bpunvo didackariog cOLP®Va LE TOV 8°

Odnyd Xmovdmv

‘Qpeg d1daokarog ava efdopdda 4

Movddeg ECTS 6

Awdokovteg A. Ayyhog

Meprypoen Adaktéag YAng

OEQPIA

- AVOGKOTNON OTOMIKNG KO LOPLOKNG (PUCUATOCKOTIOG

- dacpatookomio poTOoNAEKTPOVIEOV

- Baoucéc apyég Aettovpyiag kot £iom Aéilep (Acpdiewn ot xpnon Aélep)

- daopatookomio Oopiopon

- DdoocpatooKomiKeg TeYVIKEG AEEp

- Mé£Bodot okédaonc aktiveov Aéilep

- Epappoyéc Aéilep ot Xnueia (Navoteyvoroyio, Blodoyia, Atoyvmotikn
kavoewv, [epipdriov, TloAtiopkny Kinpovouid)

EPIrAXTHPIAKEX AXKHXEIL

Ontikn ko Aélep.

dacpatookomio poTonAeKTpovioy — Xnuikn Avvopikr| (+ Zuotiuota Kevov)

Avvopikn eacpotockomio Bopiopov pe Aéilep

Mn-ypoppukn eoacpatookomnio AEep

docpatookomio TAGGHATOC AELEP (OTOLIKT KO LLOPLOKT) EKTTOUTY])

Mikpookomio Raman kot epapproyEc

Merétn duvapikng pe okédaon oktivov Aélep

Noohk~wnE

Xkomog Tov Madnpatog

To paBnpa anevBiveror oe TeheldO@o1TOVg Po1tnTéS Tov Tunpatog Xnueiag, Kot Eyet
oKOTd VO TOPOVCIAcEL, ©6T0 TAMIGI0 piog cLuVOLACUEVNG OElPds SoAEEEDY Kot
eCEOIKEVUEVOV EPYUSTNPIKDV OGKNGEWDVY, TN PN o™ cOyxpovev nedddwv Aélep ot
HEAETN NG OOUNG KOl T®V WIOTHTOV oTOU®V, Hopiov Kol LVAMKOV kabdc Kot Tig
EVPUTEPEG EPAPUOYES TOV TEYVIKAOV OWTMOV GE TOUELG ayUNG TNG EMGTAUNG KOt TNG
teyvoroylag (m.y. Navoteyvoloyia, Bioroyia, Ilepifdriov, ‘Epsvva Atacthuatog,
[ToMtiopkn Kinpovopud).

M£00d60g A&roroynong @Portnrav

O telkdg Babpog amotehel cLVAPTNON TOV TAPUKATO :
- ZUppETOYN OTO HAOnua (S1AEEEIS, OCKNOELS, EPY. OLOKNGELS) 20%
- Epyaotmpuokéc avapopés (3 aoknoeLs) 45%
- TMapovoiaon epyaciog (1) 10%




- Tehkd Awyodvicpo (tomov take home) 25%

IpooamarToOpPEVES YVAOGELS Y10 TNV OROATN TOPAKOLOVONON

Kvpro yvootikd vrdpabpo yio ™ cwot mapakorlovdnon tov padnuoatog amotelodv
To dSdayBévta pabnuota kot epyactiplo Pucwoynueiog Kot Avoivtikng Xnueiog 1M
avtiotorya pobnquata tov Tpnpdtov dvowmg ko Emotmung kot TeyvoAoyiog
YAkov.

Y10 peOnuo elvar eumPOCOEKTOL TEAEOPOLTOL TOVL TUAHOTOG Emomung kot
Teyvoroyiag YAkdv, ot omoiot €govv avtictowo vadPfabpo (Aemtopépeiec Oa
ou{NmMOoLV e TOVG S10GCKOVTEG).

IIpotewvopeva cvyypappata

1. [wWD] W. Demtrdder, ‘Laser Spectroscopy : Basic concepts and instrumentation’ (Springer,

Berlin 2003)

2. [Af] P.W. Atkins, J. de Paula ‘ @voikoynueio’ (Iaven. Exdoceig Kpritne, HpdxAsio 2014)

3. [HB] D.C. Harris, M.D. Bertolucci, ‘Symmetry and Spectroscopy’ (Dover, NY 1978)

4. [HQO] J.M. Hollas, ‘Modern Spectroscopy’ (John-Wiley&Sons, NY 1996)

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

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

7. [YO]* M. Young, ‘Ontikn kou Aéilep’, (Taven. Exdoceig EMII, 2008)

8. [WH]* J. Wilson, J. Hawkes, ‘Orronlextpoviri® (Ilavern. Exd6cgic EMIT, 2007)

9. [AIQM]* P.W. Atkins, ‘Mopiaxi Kfavury Myyoviki’, (Exd. lHanalnon, 1999

* [Ipotervouevoe otov EYAOZ0

General Course Information

Course title Laser Spectroscopy Laboratory.
Applications in Chemistry

Course Number CHEM-425

Teaching semester (according to the g"

Study Guide)

Teaching hours per week 4

ECTS credits 6

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 Eeoppoyég Aéilep ot Xnueia.

LABORATORY EXPERIMENTS

1. Optics and Lasers

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

3. Time-resolved fluorescence spectrometry

4. Non-linear laser spectroscopy




5. Laser-induced plasma spectroscopy (atomic, molecular emission)
6. Raman microscopy
7. Dynamic light scattering

Purpose of the Course

The course is addressed to senior students (4™ year) 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 and cultural heritage.

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

- Class and Laboratory session attendance 20%
- Lab reports 45%
- Oral presentation of special assignment 10%
- Final exam (take home) 25%

Background knowledge. Prerequisites

Chemistry majors are required to have successfully completed the core Physical
Chemistry and Analytical Chemistry courses and laboratories of the Department of
Chemistry.

The course is also open to students from the Materials Science Department. They, too,
need to have successfully completed equivalent background courses.

Suggested literature

1. [WD] W. Demtroder, ‘Laser Spectroscopy : Basic concepts and instrumentation’ (Springer,
Berlin 2003)

2. [At] P.W. Atkins, J. de Paula ‘Physical Chemistry’

3. [HB] D.C. Harris, M.D. Bertolucci, ‘Symmetry and Spectroscopy’ (Dover, NY 1978)

4, [HO] J.M. Hollas, ‘Modern Spectroscopy’ (John-Wiley&Sons, NY 1996)

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

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

7. [YO]*M. Young, ‘Optics and Lasers’

8. [WH]* J. Wilson, J. Hawkes, ‘Optoelectronics’ (ITaven. Exddogig EMII, 2007)

9. [AtQM]* P. W. Atkins, ‘Molecular Quantum Mechanics

* Distributed by EYAOZ0X




XHM-010 A1dakTIKA TwV PuoikwV ETTiIoTNHWY

I'evikég ITAnpopopicg Madnpatog

TitAog pabnpatog Asaxtikn Twv Puoikwv Emompov

Kwdkog Mabnuatog XHM-010

EEdunvo Sidaokaiiag cupwva pe tov | 5°

06nyo6 Zmovdwv

Npeg SibaokaAiag ava efSoudda 4

Movadeg ECTS 6

Alsaoxovteg N. Xaviwtdxng, A. Ztavpov, M.
KAewoapydxng, E. BapSaraydaxn, M.
dovokakn

Meprypagn AtSaktéag YAng

A) Eloaywyn - lotopwkn Avadpoun

B) H Adaktikn twv ®.E.

A) ETiotpovikog 'pappatiopog

B) Zxomol kat Ztoxol AdaokaAiag Twv Puoikwv Emotnuwv
Emiotnporoywkég Alaotaoelg g Aldackaiiag twv duoikwv Emotuwv
(Oewpieg Mabnong, Evvolodoyikn AAAayn)

Oewpleg pabnong twv E.E.:

ASaxTikOG Metaoxnuatiopog s Emompovua)g 'vwong o ZxoAwn 'vaoon
To meipapa otn AtdackaAia Twv P.E.

Ta povtéAda Sidaokaiiog twv O.E.:

A) To KAaooKO HOVTEAD

B) To povtéAo ¢ avaKaAVTITIKNG pabnong

Mabnomn HEow PIKPWV EPELVWIV:

A) Ot emiotnpOVIKES SLadiKao g

B) AMMym kot tapovcioon AeSopgvwv

I Mapovoiaon SeSopevwv

A) Zvotmjuata Hiektpovikng Mabnong

B) e-learning yia ™ S18aokaAia TWV QPUOIK®V ETGTN WV
A&lomoinon twv Web 2 TIIE ot SiSackaiia Twv @uoikwv emotnuwy (wiki,
blogs)

Addokovtag @.E. to mapaderypa g Xnueiog

A) Iotopwkn avadpoun

B) Ava@opd 6TIG GXETIKEG EVVOLESG

O 18£€G TV HaBNTWV YA TIG BACIKES EVVOLEG TNG XTUELNGS
[Mapadeiypata Sibaockariag Backwy evvolwy

Mop@ég Opyavwong AdaokaAiag twv O.E.

A) Movtéla

B) Ol peTapopEg Kat oL avaAoyieg

I Ta vontikd mepdpata

A) Ot EvvoloAoykol xapteg

YKOTOG Tov MaOnpatog
Y106 TOoV pabnuatog eival 1 TapouciaoT GTOUG POLTNTEG TWV PACLKOV ApXWV
™G SIBAKTIKNG UE ELPaoT) 0TV SIBACKOAI TWV (PUOIK®V ETMOTN WV, WOTE VI

10




elval KATAAANAQ TTPOETOLUAGHEVOL WG KAONYNTEG oTNV peon ekmaidevon. Ewdika,

Ba 500el Eppaon:

IV Katavonon Twv oTOXwV KoL TG VANG TwV OXOAK®OV LaBnUATwV TTov

OXETI{OVTAL UE TIG (PUOLKES ETILOTNLESG

ZTNV QVTIPLETOTILON TG SLA@OPETIKOTNTAG TWV HABNTWV 6TNV TAEN TOL GY0AElOV

IV eUmESwon TwV BEWPLWV HABNOMG KAl TNV GXECT TOUG LE TIG LKAVOTITEG KAl

TO XOUPAKTNPLOTIKA TWV LN TWV

M£0080¢ AEloAdynong dortntwyv
Epyaoieg, TeAko Stay@wviopa v 0ANG THG VANG

IMPoaTAITOVHEVEG YVWOELS YLX TV OLAAT] TXPAKOA0VON 61
KAMIA

Ipotewvopeva cuyypappato

Addokovtag Puoikég Emotnueg, Kpvotadiia XaAkid, Exkdooeig
[Matdkn, ISBN 978-960-16-4308-3

ASaxktikny Twv Puoikwv Emotuwy, Havaywwtng Kokkotag, EkSooelg
['pnyo6pn, ISBN 978-960-333-548-1

General Course Information

Course title Science Education
Course Number CHEM-010
Teaching semester (according to the 5th

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

Purpose of the Course
Fundamentals of science education

Student Assessment Method(s)
Assignments and final exam

Background knowledge Prerequisites
None

Suggested literature

Addokovtag Puoikég Emotniueg, KpvotaAiia XaAkid, Exk6ooelg
[Mataxmn, ISBN 978-960-16-4308-3

Asaktikn Twv Puoikwv Emotuwy, Mavaylwwtng Kokkotag, Ekdooelg
I'pnyopn, ISBN 978-960-333-548-1

11




XHM-009 MNMpakTik Aocknon AISOKTIKAG OeTIKWV &

TexvoAoyikwv ETTioTnuWY

I'evikég ITAnpoopicg Madnpatog

Tithog pabnpotog [paktikn Acknon Adaxtikng Oetik®v
kol Teyvoroywmv Emoetuov

Kwdwodg Mabnpatog XHM-009

E&bpunvo didackariog cOLP®Va LE TOV 6°

Odnyod Xmovdmv

Qpeg dwaokariog ava efoopdoa 4

Movddeg ECTS 6

Awdokovteg

N. Xaviotdkng

Ieprypoen Adoktéag YAng

O o16)0¢ TOoVv pedMuatog eivar 1 eokeimon pe ) dwackario tov O.E. otmv MLE.,
KOl 1 avATTLEN TNG KATAAANANG O100KTIKNG VOOTPOTHNG, TOADTIUY Y10 TO
enayyeALatikd oag péALoV. Xvykekpuéva: A No propeite va mapakorovdeite pe
KPITIKO TPOTO TN SOACKUAMO GTO YUUVAGIO Kol GTO AVKELO KO VO GUVOECETE KATL OO
ovTA TOV €10aTE OTNV TAEN HE KAmow omd TIG GVYYPoveS Bempieg TS AOOKTIKNG TOV
yvopilete, 1 Oa Bpeite ot PpMoypaeia. A Na pmopeite va yayvete €yKvpeg Tnyeg
yvaoong, tépa omd to oxoMKo PIPAio, Kol v EVIOTIGETE TPOTEWVOUEVES AVGELS OE
OVYKEKPILEVES OOUKTIKEG OVAYKEG Kol 6 OVGKOAN pLadnolakd TpoAnuata, To omoio
Kaleiote va gvtomioete. A Na ovoTpEYETE G€ EPELINTIKN Kol EyKvpn O1e0vn)
BAoypapio Thvem ot SAKTIKN, TUdAYW®YIKT, Kot GVYYPoveS nebddovg kat
TPOTACELS Y10, TN S1OACKOAIN TNG EMGTAUNG KO TAL YVOOTIKA TPOPANLATE TV
padntaov. A Na uropeite vo oyedtdlete Kot Vo TPOYUOTOTOIEITE GUVTOUEVUEVEG KOt
KA 0pyovouEVeS d1daoKaMeg oe TAEELS Yopuvaciov 1 Avkeiov. A Na pmopeite va
Bpiokete kG GOC KOVOTOUES ADGELS Y10 OOMIGTOUEVO KOl KOAG TEKUNPIOUEVA, LE
Baon t PpMoypapia, pobnclakd TpoPARHaTe TOL AVTILET®TILOVY 01 padNTES.

Ykomog Tov Madnpatog

H «IIpoktikry Acknon Awaktikng Pvoikov kot Teyvoloyikov Emiomuovy givar éva
péonpa emAoyng g Xyong Octikdv kot Texyvoroywomv Emomuav, Havemompiov
Kpntg. Amevbivetor e 0600G EVOLOPEPOVTOL VO EKTALOEVTOVV G€ HeBdO0VG
dwaokariog otn Méon Exnaidevon, Kot € 660ovg BEAOVV va 0moKTGOVY TO
motornomTikd Awaktikng Endpkeioc.

M£00d60g Acroroynong @ortnraov

Oewpnrtikn eknaidevon oto [avemotuio Kpnng and kabnyntéc tov ILK., kot
EIoNYNTES amd TV HECT] EKTOUdEVOT).

[MopakoroHOnon dwackariog oe oyolelo Tng Léong ekmaidgvonc.

Yoppetoyn o€ pdnpa péong ekmaidevong, mov oxeTiovTat LE TV TO OVTIKEILEVO T®V
dvowkaov Emotmuov.

[Ipoctoacio evog Aemtopepovg TAGVOL LobLaTog.

AwoaokaAio otnv M. E. petd amod £yxpion tov mAdvov pabnpatog amd tov kadnynt.
A&oAoynon amd Tov kKabnynt Zuyypoen teMkng £kBeong pobnuotog
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http://eilotas.chemistry.uoc.gr/eclass/courses/TMA122/
http://eilotas.chemistry.uoc.gr/eclass/courses/TMA122/

IpoomarToOpPEVES YVAOGELS Y10 TNV OROATN TOPAKOLOVON O

[Tpoanattodpevo: Awaktikn twv Gvoikov Emotudov

I[Ipotewvopeva cuyypappata

"YAn and mapovclicelg Tmv 01000KOVIMV

General Course Information

Course title Practicum in Teaching Science Education
in High Schools

Course Number CHEM- 009

Teaching semester (according to the 6"

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

Purpose of the Course
The practical application of of science education in high schools

Student Assessment Method(s)
Assignments and attendance, teacher evaluation

Background knowledge Prerequisites
XHM-010

Suggested literature

Awdokovtag Dvokég Emotueg, Kpvotaiiio Xaikid, Exodoelg
[Motaxm, ISBN 978-960-16-4308-3

Aokt tov Pvowov Emomudv, [Hovayiowtmg Kokkotog, Exddoeig
I'pny6pn, ISBN 978-960-333-548-1
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XHM-055 Ztparnyikég otn Z0vleon Puoikwy Mpoidvrwyv

I'evikég ITAnpoopicg Madnpatog

Tithog pabnpatog Zrpotnykég ot Lovheon Quotkdv
[Ipoidvtav

Kwdwodg Mabnpatog XHM-055

E&bpunvo didackariog cOLP®Va LE TOV 6°

Odnyod Xmovdmv

‘Qpeg d1daokariog ava efdopdadoa 4

Movddeg ECTS 6

Awdokovteg E. Xtpatdxmg

Meprypoen Avdoktéag YAng

* H évvouwa tg ocuvBOvng kat g petpocivieong
* Petpochivleon apopaTIKOV eVHGEDV

* Petpocivieon decpwv C-X (X =0, S)

* XnueloekAekTiKOTTO

* Petpoovvbeon dvo deoudv C-X

» Kvkhomomoeig

* PetpootivBeon apuvav

* [Ipootatevtikég opdoeg OAKOOAMY

* Petpoctiveon decpuav C-C

* ZTEPEOEKAEKTIKOTNTA KO TOTOEKAEKTIKOTNTOL

* ZTPOTNYIKEG OTIC GUUTVKVAOCELS KAPPOVOAIKOV EVHOGEDV

Ykomog Tov MaOnpatog
H dvvatdtta tov ot va umopel va oyedidoet ) petpocvvieon evog popiov
oT1OY0V o1 PACT OPYAVIKAOV UETACYNUATIOUDV.

Mé£00o0og A&rordynong @ortntov

[Mopovoidoelc, ypantés eEeTdoelg

IIpoamartodpeveg YVAOOELS YIO TNV OROAT TapaKOAOVONON

Opyavikr Xnueia | ko I, Xnueio Bliopopiov

IIpotewvépevo ovyypappora

Organic Synthesis: The disconnection approach (S. Warren, P. Wyatt)
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General Course Information

Course title STRATEGIES IN NATURAL PRODUCT
SYNTHESIS

Course Number CHEM-055

Teaching semester (according to the 6"

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

« Introduction to retrosynthesis and synthons
» Retrosynthesis of aromatic compounds

* Retrosynthesis of C-X bonds (X =0, S)

» Chemoselectivity

* Retrosynthesis of two bonds C-X

« Cyclizations

« Retrosynthesis of amines

* Protection of alcohols

* Retrosynthesis of C-C bonds

« Stereoselectivity and regioselectivity

« Strategies in carbonyl compounds condensations

Purpose of the Course
The ability to design the retrosynthetic scheme of a given organic molecule on the
basis of known organic transformations.

Student Assessment Method(s)

Presentations, Written examination

Background knowledge Prerequisites
Organic Chemistry I and 11, Chemistry of biomolecules

Suggested literature

Organic Synthesis: The disconnection approach (S. Warren, P. Wyatt)
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XHM-057 Avépyava BioUAika

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog Avopyava Brobiucd
Kwdwdg Mabnpotog XHM-057
E&bpunvo didackariog cOLP®Va LE TOV 7°

Odnyod Xmovdmv

Qpeg dvaokariog ova efoopdoa 4

Movddeg ECTS 6

Awdokovteg K. Anpédng

Ieprypoen Awdoktéag YAng

(1) Eweaymyf: Avépyaveg dopéc e Zong
(a) BlokpootdAlmon: opiopol, Eleaymykd
(B) Brokpuotdiimon: pia Kovodpyta ynueio

(2) THmor Provrkdv Ko AerTovpyies TOVG
(a) AvBpoxikd aoBéctio
(1) ooTpOKOEIdN
(i1) avyvevtég Poponrog
(1i1) paxol
(B) Poocpopkd acPéotio
(1) koékoaro
(i) dovti
(y) Awéeidio tov moprriov (silica)
() O&gidia Tov G1e1PovL
(1) Mayvnrotaktikd Poxtipio
(1) Z1dnpovyeg TpwTeiveg
(ii1) Advtia amd «Gidnpoy
(8) Metalhocovreidio

(3) I'evikég apyéc Prokpuvotdriimong
(a)) Brohoyik®g mpokoAov eV KPLGTAAA®MGN
(B) Bioloywkdg eheyyouevn kpuotdAimon
(v) Brohoyikag kaBodnyodpevn kpuotdAhmon
(8) Mnyavicpol eAéyyov

(4) Xnpukog éheyyog prokpvotdiroong (1)
(o) AwdvtotnTa
(B) T'wépevo daivtotnTog
(v) Yrepropeopog
() TIvprveon (nucleation)

(5) Xnpukog £heyyog prokpvotdiroong (2)
(8) Avantoén kpvotdAhmv
(o1) Hopeumoddion avanTuéng KPLGTAAAWDY
(§) Mopporoyia KpvoTIAL®Y
(n) Hokvpopeiopog
(0) AAAnAopetatponés phoemv

(6) OproBeTnuévn BrokpusTdiicvon
(0) Xopwd oplo
(1) DwceoMmidw
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(i1) Deprrivn

(ii1) Kutropikéc opylteKToviKeg

(1v) Mokpopoplokég apyIteKTOVIKEG
(B) "EAeyyoc vepkopeopon
(v) Metagopd 16vimv
(0) Ponj 10vtav oty acPectinon

(7) Blokpvotarilmon Kot 0pyoviKa TAEYRAT
(a) Opyavid TAEYLOTO (O UNYOVIKG VTOCTNPLYLOTO
(B) Moxkpopopia
(v) Mokpopodpia. 6to KOKoAo (KoALaydvo kot GALEC TPOTEIVES)
(0) ITpmteiveg oo dOVTL
(e) llpwrteiveg o€ 00TPAKOEIN
(ot1) Moxpoudpia oto oynuaticpo SiO, (diatoms and sponges)
(0) TTvpvmon TPoKaAOOUEVT OO OPYOVIKA TAEYLOTO

(8) Mop@oyéveon
(a) Zoppetpia
(B) Xnpukdg €reyxog
(v) Dvodg Ereyyog
(0) Zymuatiopds TOADTAOK®V VIEPSOUMY

(9) Tektovikn frovikav
(a) Aopkny wepapyio
(B) po-kataokevn
(v) Zynuotiopds avotepov TaEemv
(0) TToAveminedn diekmepaicon

(10) ITaBoroyieg oyeTilopeveg pe Ta frovrikd
(a) Octeonopwon
(B) latpucd embépato, pnyavikni 16TOV
(v) OcteoapBpitida
() Biobhikd otnv 0dovtioTpikn
(e) Ilétpa (veppd, yohn, KTA)

(11) Mvpitio kon oyeTICOpeva frovika
(0) Xnpueia Tov “Si” kot froroyia
(B) Bropetagpopd tov “Si”
(v) Ewdomoinon (speciation) tov “Si”
() Zynuartiopog do&eidiov Tov Si
(e) "Eleyyog oymuaticpov dto&ediov tov Si
(o1) O pdrog T®v Promorvpepdv

(12) Xnpeio vMKav gpmvedpevny and provikad (1)
(a) ZovBeon VAK®OV G TEPLOPLGUEVOLS Y DPOLG
(B) ZVvBeon vAK®V pe yprion UnTpog
(v) MopgootvvBeon Bropipmrtikdv Lopeaov
(98) Textovikn KpLOTAAL®V

(13) Xnueio vAK@v gpmvedpevn oo Provika (2)
(a) Kepapukd
(B) Mayvnrikd vAkd
(v) ZovBeta viud (composites)
() TTopddN vAKE
(e) Botatpwcd embépota

Ykomog Tov MaOnpatog

YKOTOG TOL HOfAUATOG Eival VoL E1I6AYEL TOVG POLTNTES TOL 4°” TOVG OTIC £VVOIEG TOV

avOPYOVAOV DAIK®V OV GLVOVTAOVTOL GTOVG (MVTEG OPYAVIGLOVG, TEPLYPAPOVTAS TIG

douég Kot Agttovpyieg Toug.
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Mé£00o0og A&rordynong @ortntov

I'pant e&étoom 50% & I'pant epyacio 50%

IpoomarToOpPEVES YVAOOELS Y10 TNV OROATN TOPAKOLOVON O

Avopyavn Xnueia, Opyovikn Xnueia, Bioynueio, dvcucoynueio

IIpotewvopeva cuyypappata
e Biomineralization: Principles and Concepts in Bioinorganic Materials
Chemistry», Stephen Mann, Exdoceic Oxford University Press (ISBN 0-19-
850882-4).
e Handbook of Biomineralization», E. Bauerlein, Exd6ceig Wiley-VCH, 2009

General Course Information

Course title Inorganic Biomaterials
Course Number CHEM-057

Teaching semester (according to the 7°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

(1) Introduction: Inorganic structures of Life
(a) Biomineralization: definitions, introductory remarks
(b) Biomineralization: a new type of chemistry

(2) Biomineral types and their functions
(a) Calcium carbonate
(i) Shells
(ii) Gravity sensors
(iii) Lenses
(b) Calcium phosphates
(i) Bone
(ii) Teeth
(c) Silicon dioxide (silica)
(d) Iron oxides
(i) Magnetotactic bacteria
(i) lron-based proteins
(iii) Iron teeth
(e) Metal sulfides

(3) General principles of biomineralization
(a) Biologically-induced biomineralization
(b) Biologically-controlled biomineralization
(c) Biologically-influenced biomineralization
(d) Control mechanisms

(4) Chemical control of biomineralization (1)
(@) Solubility
(b) Solubility product
(c) Supersaturation

18




®)

(6)
(@)

(b)
(©)
(d)

(7

(d) Nucleation

Chemical control of biomineralization (2)
(@) Crystal growth

(b) Crystal growth inhibition

(c) Crystal morphology

(d) Polymorphism

(e) Phase transformations

Boundary-organized biomineralization
Spatial boundaries

(i) Phospholipids

(i) Ferritin

(iii) Cellular architectures

(iv) Macromolecular architectures
Supersaturation control

lon transport

lon flux during calcification

Biomineralization in organic frameworks

(@) Organic frameworks as mechanical supports
(b) Macromolecules

(c) Macromolecules in bone (collagen and other proteins)

(d) Proteins in teeth
(e) Proteins in shells

(f) Macromolecules in silica (diatoms and sponges)

(9) Nucleation induced by organic frameworks

(8)

©)

Morphogenesis

(@) Symmetry

(b) Chemical control

(c) Physical control

(d) Supramolecular structure formation

Biomineral tectonics

(a) Hierarchical structures
(b) Pre-construction

(c) Higher-order formation
(d) Multilevel processing

(10) Pathological Biomineralization

(a) Osteoporosis

(b) Medical devices, tissue engineering
(c) Osteoarthritis

(d) Biomaterials in dentistry

(e) Stones (urinary, gall, etc)

(11) Biomaterials based on silicon

(@) Chemistry and biology of “Si”
(b) “Si” biotransport

(c) “Si” speciation

(d) Silica formation

(e) Control of silica fprmation

() Role of biopolymers

(12) Biomineral-inspired chemistry (1)

(@) Synthesis in confined spaces

(b) Template synthesis

(c) Morphosynthesis and biomimetics
(d) Crystal tectonics

(13) Biomineral-inspired chemistry (2)

(@) Ceramics

(b) Magnetic materials
(c) Composites

(d) Porous materials
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(e) Biomedical grafts and scaffolds

Purpose of the Course

The purpose of this course is to introduce the 4™ year students to the concepts of
inorganic materials that are found in living organisms, by describing their structures
and functions

Student Assessment Method(s)

50 % of the final grade is based on a written final exam and 50 % is based on a
literature assignment report

Background knowledge Prerequisites

Inorganic chemistry, organic chemistry, biochemistry, physical chemistry

Suggested literature

e Biomineralization: Principles and Concepts in Bioinorganic Materials

Chemistry», Stephen Mann, Oxford University Press (ISBN 0-19-850882-4).

e Handbook of Biomineralization», E. Bauerlein, Wiley-VCH, 2009
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XHM-060 Evqupikn BlotexvoAoyia

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog EvQopun Bloteyvoroyia

Kwdwodg Mabnpatog XHM-060

E&bpunvo didackariog cOUP®VO LE TOV 6°

0dNY6 Znovdmv

Qpeg dvaokariog ova efoopdoa 4

Movddeg ECTS 6

Awdokovteg I'. Towwtg, M. Aipaldg

Ieprypoen Awdoktéag YAng

1. Ewoayoyq omv  Evlopukn  Bilotgyvoloyia  (opopoi,  avtikeipevo,
TPOUTALTOVLEVT] YVAOOT), EQAUPLOYES)

2. Novkkeikad o&€a — I'ovidlo (16TOpIKn avadpour], OpIoUol, KOTNYopies, 1010TNTEG,
doun, Aertovpyia)

3. Mertaypoapn-Metdppaon-Onepdévia  (opiopoi,  dwdwacio  petaypagpnc/
HETAPPOONC, pUOUION HETOYPAPNS/ LETAPPAOTS, OTEPOVIO AAKTOING)

4.  Tlpwteivec-evloporoyia (opiopoi, doun, Aewrovpyia, xoatnyopieg eviouwv,
ovopatoloyia, kKivntikn evOhpmv, unyaviopuds eviouwv, tporomoinomn eviouwv)

5. Avaocvvovacpévo DNA-petarraéelg, mhacpiown, PCR, meplopiotikd €viopa
(opopoi, péBodor  PeAtimong  WOOTNTOV  OPYOVIGUAV,  UETOAAAEELS,
KAwvomoinom, doun kot pOAOG TAACUISI®VY, GAVCIOMTN aVTIOPOCT) TOAVUEPACNC
(PCR))

6. Koalépyeleg KUTTApOV  —  TOpoy®yn TPOTEIVOV (Sdkaoieg,
Bloavtidpaoctpag, Tapaymyn frounyavikdv eviipmy)

7.  Ymep-ékppoon €TEPOAOYOV  TPOTEIVOV GE  UETACYNUOTICUEVE  KOTTOPO
(ovomuota EKQpOoNG, TOPAYOYT avOpomvev TPOTEIVOV (o7
LKPOOPYOVIGHOVG,

8. Amopdvemon kol YopoKTNPIGHOS VOUKAEIK®V 0&émv Kot mpoTeivav (nébodot,
niektpopdpnon)

9.  M:ébBooor daympiopot/kabapiopod evibpmy (ekydiion amd Poloykd detypota,
KOTOKPNUVIOT,  OWmidvoTn,  QUYOKEVIPNGY, TOGOTIKOG — TPOGOOPIGUOC,
NAEKTPOPOPNON, IGONAEKTPIKY| £GTIOGT, YPAOOT TPOTEIVOV, GVOGO-aviyvevon,
tovtonoinon  pe  eoopatopeTpia  palog,  TPYOEWNG  MAEKTPOEOPMON,
XpopoToypapio)

10. Axwnromoinon Pokatadvtodv (dtbéoiun texvoroyia, HéBodoL, EPapuroyEq)

11. Yyeio - Awyvootikd — Avocoavdivon (poplokd OSwoyvootikd, pédooot
Jbyvmongc, ovTIGOLLOTOL)

12.  Avaivtikéc epappoyés — BroaioOnmpeg (Baocikd yopokmpiotikd, kotnyopiec,
EPAPLOYEQ)

13. Tlepipdrirov - Avtipetdmion pumtov (Proaroikoddunomn, opyavicpoi, péboodot,
EPAPLOYEQ)

14. Tpoowa - Epappoyéc eviopwv ot Brounyavia tpoeipmv (LéBodot, epaployéc)

15. Evépyein — Brokavowa (katnyopieg, nébodot, epappoyéc)

16. Buounyavia - ZovBeon eumopikdv mpoidovtav (Propnyovio mopaymyns ynutkov

EVOCEWMV, E10M YNUIKOV, HEBOOOL, EQPAPLOTES)
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Ykomog Tov MaOnpatog

O «bp10g 6KOTOG TOV HOBNUOTOC EtVOL 1 EKTAUOEVTIKN KOTAPTION TOV POITNTOV GTNV
avamTuEn Kol €QAPUOYN PlOTEXVOAOYIKAOV EPUPUOYDOV HE OTADTEPO OKOTMO TNV
npootacio. Tov mePPdAlovToc Ko v PeAtioon Tov cuvOnkodv dwfioong twv
Loviavov opyavicpuav péoa o avtd. Epeaon divetar o€ Ploteyvoroyikés eQapproyEs
OV  YPNOILOTOOVY  UIKPOOPYOVISHOVS Kot Evibpo og  JpopeTikd medio Kot
0pYOVIoCUOVS OT®MG 610 TEepIPdriov, ota (da, ota QUTA, TV Plounyavio Kot otV
vyeia tov avBpomov. H Eviopkn Broteyvoroyia amotedel Evav mdOAL-£mMOTHOVIKO
Topén OV TEPAAUPAVEL OAOVG TOVG TOUEIG TV emomumv ™ (ong: Proroyia,
ANUIKY  unyovikn, Proynueio, minpogopiky|, piKpoPoroyic, @uvowkn, Potaviky,
Lwoloyia, KAT.

Mé£00o0og A&rordynong @ortntov

1.  Tpant e&€taon moAhanmAdv eMAOYDV, Xwotov/AdBovg Kot cOVTOUNG
avantuéng (oto TéAog Tov EEQUNVOL):
7/10
2.  Epyocio (Emompovik) avackomnon): 3/10 (ITpoapetikn)
3. IIpogopin mapovaioor g epyaciog (10 Aentd):1 povada bonus Ipoaipetikn)

(5/10 amouteiton oty ypomtn e€étaom Yo va emm@eindeite amd g epyacio Kot TNV
Tapovcioom)

[Ma v epyacia o1 portntég Ba mpémetl va emAEEOVY Eva B TOV EVOAPEPOVTOG TOVG
(oxetkd pe 10 mEPLEYOUEVO TOV HOONLATOG), VO 0vaLNTOOVY ETGTNLOVIKT
BiAoypaeia, kol va ypayouv pio cOVToun avackoOTnon oyl taveo and 15 ceAidec.
H avaockommon Oa mpémet va Exetl TV TUTIKT dOUN EVOG EMLGTNUOVIKOD KEWEVOL:
Hepiinym

Ewayoym

Mé€Bodot (umopel va cuumeptinedei cuvomtikd otnv Zvlrtnon)

Amnoterléopata (umopet va copmeptnedel cuvontikd oty Zulntnon)

Zolntnon

BipAoypagio

Inpovtikd onueto:

1. EmiéEre éva kard kabopiouévo B€ua.

2. Emié&te avtimpoowmevtikn BipAoypapio (avaoKOTNGELS, EPELVNTIKA GpOpa).
3. ATOQUYETE TNV OVTIYPOPT KO ETIKOAANCT) KEWEVOD.

4. XtV ov{NTNnon EVOOUOTOCETE KOL TNV 1K1 GOG YVOUN.

[TeprocoTEpeg TAnpoYopieg pmopeite va Ppeite 6TOVE TAPAKATO 1GTOTOTOVG:
http://writing.colostate.edu/guides/guide.cfm?guideid=83
http://www.sci.sdsu.edu/~smaloy/MicrobialGenetics/topics/scientific-writing.pdf

ok whE

IIpoamartodpeveg YVAOOELS YIO TNV ORAAT] TOPAKOAOVONON

1. Avoivtikr Xnueio
2. Buoynmueia
3. Avoivtin Buoymueio

IIpotewvopeva cvyypappata

1. Iwdavvne Khovng «Eviukn Bloteyvoroyion [Mav/kég ekddoeig Kpnng
2. Emieypéveg emotnUOVIKEG AVOGKOTNGELS.
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General Course Information

Course title Enzyme Biotechnology

Course Number CHEM-060

Teaching semester (according to the 6

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

1. Introduction in Enzyme Biotechnology (definitions, objectives, history,
required knowledge, applications)

2. Nucleic acids — Gene (history, definitions, classes, properties, structure,
function)

3. Transcription - Translation - Operon (definitions, transcription/translation
process, transcription/translation regulation, lac-operon)

4. Protein Enzymology (definitions, structure, function, enzyme classes,
nomenclature, enzyme Kinetics, enzyme mechanisms, enzyme modifications)

5. DNA recombination - Mutations, plasmids, PCR, restriction enzymes

(definitions, organism improvement methods, mutations, cloning, plasmid structure
and function, polymerase chain reaction (PCR))

6. Cell cultures — protein production (procedures, bioreactors, industrial enzymes
production)

7. Heterologous Protein Over-expression in transformed cells (expression
systems, microbial production of human proteins)

8. Isolation and characterization of nucleic acids and proteins (methods,
electrophoresis, detection)

11. Enzymes purification methods (extraction from biological samples,
precipitation, diapedesis, centrifugation, quantification, electrophoresis, isoelectric
focusing, protein staining, immunodetection, identification by mass spectrometry,
capillary electrophoresis, chromatography)

9. Biocatalysts immobilization (available technology, methods, applications)

10. Health - Diagnostics — Immuno-analysis (molecular diagnostics, diagnostics
methods, antibodies)

11.  Analytical Applications — Biosensors (basic features, classes, applications)

12. Environment — Pollutants Treatment (bioremediation, organisms, methods,
applications)

13. Food — Enzymes application in Food Industry (methods, applications)

14. Energy — Biofuel (classes, methods, applications)

15. Industry — Synthesis of commercial products (chemical industry, chemical
classes, methods)

Purpose of the Course

The main scope of the course is the education of the students in the development and
application of biotechnological applications for the environmental protection and the
improvement of life of all living organisms. Emphasis is given in biotechnological
applications that utilize microorganisms and enzymes in different fields such as
environment, animals, plants, industry, and human health. Enzyme Biotechnology is a
multi-discipline scientific field that involves all the life sciences: biology, chemical
engineering, biochemistry, informatics, microbiology, physics, botany, zoology etc.
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Student Assessment Method(s)

1. Written examination at the end of the course (multiple choice, wrong/write,
and short answers): 7/10

2. Homework (Scientific Review): 3/10 (Optional)

3. Oral Presentation of the Homework (10 min): 1 grade bonus (Optional)

(5/10 is required in order to take advantage of the Homework and the Presentation
bonuses)

For the homework the students have to choose a topic of their interest (relative to the
context of Analytical Biochemistry), search the scientific literature, and write a mini
review of maximum 15 pages.

The review should have the typical structure of a scientific text:

1. Abstract

2. Introduction/Background

3. Methods (this section can be merged with Discussion)

4. Results (this section can be merged with Discussion)

5. Discussion

6. Literature/References

Important hints:

1. Choose a well-defined topic.

2. Select representative literature (Review, research articles).

3. Avoid copy/paste text.

4. In the discussion integrate your opinion.

For more information see the following links:
http://writing.colostate.edu/guides/guide.cfm?guideid=83
http://lwww.sci.sdsu.edu/~smaloy/MicrobialGenetics/topics/scientific-writing.pdf

Background knowledge Prerequisites
1. Analytical Chemistry
2. Biochemistry
3. Analytical Biochemistry

Suggested literature
1. loannis Klonis, ‘Enzyme Biotechnology’ University of Crete Editions
2. Selected Scientific Reviews.
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XHM-120 Mpoxwpnpéva EpyacTtipia Bioxnueiag

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog [Ipoywpnuéva Epyastpra Bloynueiog
Kwdwdg Mabnpotog XHM-120

E&bpunvo didackariog cOLP®Va LE TOV 7°

Odnyod Xmovdmv

Qpeg dvaokariog ova efoopdoa 4

Movddeg ECTS 6

Awdokovteg I'. Towwtg, K. Kapelakn

Ieprypoen Awdoktéag YAng

210 mpoywpnuéva epyactipla Pfroynueiag, to tepocdTEP TEPAUATO EXOVV EMAEYEL
HE TETO10 TPOTO MGTE O1 POLTNTEC VO S1IEVPVVOLV TEPOUTEPM TIG TEXVIKES LE TIC OTOTEG
Exovv e€okelwOel oTa TPONYOVUEVA EPYOCTNPLO. ZVYKEKPILEVL:

1. Awyopiopdg kol tavtomoinon apvo&émv: I'vetar avaivon evog S1aADUATOG
pe dapopo apvo&éa e ypNoN KOADVOS OVIOAAOYNG KOTIOVI®MV KOl OTN
ocvvéyeln tavtomoinon toug pe TLC. Ermiong mpocdiopiletal to i1conrekTtpikod
onueio Tov apvoEEog YALKIvY e TITAoOOTNOT PACNC-2 £PYACTNPIOKES NUEPES

2. loonlextpikn eotioon kol NAEKTPOPOPNCN € dVO AMOGTACELS: Aloy®PIoUAG
HElyHaTOC TPOTEIVOV apyIkd e PACT TO ICONAEKTPIKO TOVG ONUEID KOl OTN
ouvéyeln PAcEL TOL HOPLOKOV TOVS BAPOVS-2 EPYACTNPLUKEG UEPES

3. DotoemaydUEVT LETAPOPE TPWTOVIOY GE HEUPPAVES YADPOTAUGTAOV:

210 GLYKEKPIEVO TElpapa, Yivetol akTivoBOANcn YA®POTANGTOV GTOVOKIOD
KOl [E XPNOM TEYOUETPOV Ol QOUTNTEG UTOPOLV VO SOMIGTMOGOLV  TO
oyNUOTIoHS 01PBadiong TpmTovimy Katd TAATOS TG LEUPPAvVIG.

4, Métpnon yolnotepivng ko Prropiving C og Proroywkd detypoto: Ot portntég
Mo TdVOLY OTL Umopel VoL YiVEL TOGOTIKOTOINGT] EVAOGEWDY OV VILAPYOVV GE
Broroya detypata xopic avtd vo aropovmBovv mpv and v Tnyn.

Xkomog Tov Madnpatog

Ot xuptotepol pabnowokoi otdxor TV gpyactnpiov Proynueiog cvvoyilovtor ota
edng:

1. Koriépyero @Quotk@v OeloTTOv Kou €KpdONnen pHOVTEPVOV TEIVIKOV
Broympeiog.

Ov oe&omteg avtég mepthapufdvovy mpdypoato Om®G 1 GOOTN YPNON TUTETOV
akpeiog, 1 o®OTN YPNON TEYOUETPOV, T 1GOCTAOUON TV COANVOV  H0G
QLYOKEVTIPOV, M TANPMCY] KOADV®V YPOUOTOYPOEINS, TO OGTHGIUO UG GLGKELNG
niektpoedpnong K.T.A Ot TeVIKEG €YoV VO KAVOLV HE TNV EQOPUOYN TOV
OeE10TNTOV VTMV GE GLYKEKPUEVO TTEPALOTO GTOV KATAAANAO XpOVO Ko YMPO.

2. KaAMépyero emoTnpoviKig oKEYG.

Avtd meplopfavel PETOED ALV TNV IKOVOTNTO EKTEAECTG VTOAOYICUMV GTO
Jlpopa. OTASIL TNG TEPOUATIKNG OodKaGiog Kol GYeSGHO TNG OldKOGTog
eKTEAEONC TOL meEPauatog (opyovoypoppo,  ypion OEKT®V GUYKPIONG TV
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amotedeopdTov)  wavotto  enefepyoaciog TovV  amotelecudtov kol eEoymyn
TOPAYOYIKOV COUTEPACUATOV OO QVTA.

3. Ekpadnon ko katavonon g avrictoryns Osmwpiog micm and to meipapata.
Boowég yvooelg Broymueiog kot cuyyevav Bepdtov omoktohviol 6 KUVOTOmTIKO
Babud péoa amd Tig SwAéEelg ota avtiotoyo pabnquoato oAAd xopig apeiBoiio
gumepios TOV AMOKTATOL OO TNV EPUPLOYN TOV YVOGEMV OVTMOV GE EVO EPYACTIPLO
Broynueiog cvvelopépel og peydlo Pabud oy kodlvtepn eunédwon tove. Emedn yia
KAmO10V¢ POITNTEG TO £pYaoTPLo d€ cLUPadilel ypovikd pe TIc avtioToryeg SAEEELS,
&xel yivel mpoomabeia va meptlapfdvetar 6Ao to avaykaio Bewpntikd vedfabpo oty
apyn «éBe mepdparoc. H Padbud katavonon g Osmpiog micwm amd T1g TE)VIKES Elvan
ATOPOITNTN £TOL MOTE O POITNTNG VA £XEL TN dVVATOTNTA VO EPAPUOGEL TEYVIKEG TOV
€xel pabel oe KAVOVPYLES KOTAOTACELS OTav €pbel 1 dpa vo oxeddcel LOVOG TOV
TEPALOTO OO TNV aPYN.

Mé£00o0og A&rordynong @ortntov

Teluco dwyoviopa: 50% (mpodmdOeom va Exet ypaetel n Bdon 5)
Avagopéc: 15%
Extéleon tov mepdpotog (tpogtotacio, e£étaom, 1poOnog epyasiag, K.1.A.): 35%

IIpoamrarTOOUEVES YVMOOELS Y10 TNV OROATN TOPAKOLOVONON

Mobnuata: Buoynpeio I /xon Broynpeio 11
Epyaompia: Epyactiplo Bioymueiog

IIpotewvopeva coyypappato.

1. Modern Experimental Biochemistry-Rodney Boyer
2. Experiments in Biochemistry, A Hands-on Approach, Shawn O. Farrell
3. Biochemistry-Garrett and Grisham

General Course Information

Course title ADVANCED BIOCHEMISTRY LABS
Course Number CHEM-120
Teaching semester (according to the 7°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum
1. Separation and identification of aminoacids-2 lab periods
Objectives:

-Predict the dominant ionic form of an aminoacid at a given pH.

-Explain how anion and cation exchange columns work.

-Separate a mixture of aminoacids into acidic, basic and neutral aminoacids using
a Dowex 50 column.

-ldentify aminoacids by thin layer chromatography using suitable standards.
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2. Isoelectric focusing (IEF) and second dimension (2-D) gel electrophoresis-2
lab periods

Objectives:

-Separate the proteins according to their net charge by placing them in a pH
gradient generated by an electric field.

-Separate the focused proteins in a second dimension according to their molecular
weights.

3. Measurement of Cholesterol and Vitamin C in biological samples
Objectives:

-Determine the amount of ascorbic acid present in i) standard ascorbic acid
solution, i) unknown ascorbic acid solution, iii) fresh and canned orange juice,
using DCIP as redox indicator.

-Measurement of total Cholesterol and HDL-cholesterol in several serum samples.

4. Photoinduced Proton Transport Through Chloroplast Membranes

Objectives:

- Chloroplast preparation from spinach leaves.

- Determination of chlorophyll content in isolated chloroplasts.

- Observe some intricacies of proton transport and photophosphorylation using the
chloroplast preparation.

Purpose of the Course
1. Learning the physical skills and techniques of modern experimental
biochemistry
2. Learning how to think scientifically and independently, and do the requisite
calculations
3. Learning the theory behind the techniques and the biochemical pathways.

Student Assessment Method(s)

Final exam: 50% (minimum score: 5 out of 10)
Lab reports: 15%

Performance in the lab: 35%

Background knowledge Prerequisites
Biochemistry | and/or Biochemistry Il courses
Biochemistry Labs

Suggested literature
4. Modern Experimental Biochemistry-Rodney Boyer
5. Experiments in Biochemistry, A Hands-on Approach, Shawn O. Farrell
6. Biochemistry-Garrett and Grisham
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XHM-124 ®appakeuTikKi Xnueia

I'evikég ITAnpoopicg Madnpatog

Tithog pabnpotog Doppaxevtikn Xnueio
Kwdwdg Mabnpotog
XHM-124
E&bpunvo didackariog cOpLP®Va LE TOV 8°
Odnyod Xmovdmv
Qpeg dvaokariog ova efoopdoa 4
Movddeg ECTS 6
Awdokovteg X. Katgptvomovrog

Ieprypoen Adoktéag YAng

YITOAOXEIX

Ayoviotéc, Zyéoelg 00oNGC-amOKPIoNg

Avtayoviopdg tov eapudkov, Mepikol AyovioTtég

2x€0M GLYYEVELNG KO OTOTEAEGLLATIKOTITOG TMV QOPUAK®V
Epedpwkoi (Spare)

Oewpio TOV VO KOTACTACEWDV

O¢oelg déopevong

XoapakTnpiopdg TV VoS0 EMV

MetaBipaon / petatpony| 61juatog

2100epOTNTA TOV VTOSOYEMV

O METABOAIZEMOX TQN ®PAPMAKQN

Ot petaforikég 000i. - Ot meproyéc LETAPOMGHOD TV QOPUAK®OV
2xéong doung eappraxkov kot Badpov petafoiiopnon

[Mog peretovpe To HETOPOAMGUO TOV PAPUAKOV

IMoti peketovpe t0 PHETOPOMGUO TOV PAPUAKOV

[Mopdyovteg mov TPOTOTOOVV TO HETOPLOAMGUO TOV PAPUAK®OV

H ANAKAAYYH TQN ®PAPMAKQN

Avaxaivym yopig Bactkn dopun avagopdig
Avaxdaivym Baciopévn og Pacikn Sopur| avapopis
Random Screening

Non-random screening

Meléteg Metafoiopov kot Metafoltdv

Klvikég mapatnpnoeig

Aoyucég [lpooeyyioelg otn avakdAioyn TovV eopULAKOV

YXEAIAXMOX KAI ITAPAYXKEYH ®APMAKQN
Metatponéc otnv Aoun g Baocwng Evaong Avagpopdg (Lead Compound)
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[Ipocdiopiopdc tov Apactik®v Opddov tov Pappdkov.
Avayvopion tov Qappoako@opov Tunparog.
Metafoiéc otnv Aopun kKo Xvvéneieg otnv Aéopevon-loyd tov @apudkov.

H BAXIKH KAI KAINIKH AZIOAOI'HXEH TQN ®APMAKQN

H avaxdioyn tov eapudkmv-Tpdmot Tpocsyyions o€ vEa AapLLoKa.
Awd1Kacio avamTuENG Kot SOKIUAGTIKOD EAEYYOV GTO QOPLLOKOL
[Mporchwvucég (in vitro/in vivo) peléteg

[IpoxAvikdg ELeyyog acparelog Kot TOSIKOTNTOG

H a&lordynon otoug avBpmdmovg-XuyyuTikol mapdyovies 6TiG KMVIKEG LEAETEG-
Movog/omAdg TVPAOG GYESAGAG

H Aievbvvon Tpooipmv koaw @apudxev (FDA,USA)

Khvikég Merérec: IND & NDA

Opopava Oappoko

AvemBounteg evEpyELEg TOV QUPUAK®OV

H a&ordynon piog kAvikng HeAétng evOg QopIAKOL

ITAPAAEII'MA: H ANAKAAYYH KAI H ITAPAXKEYH THX
CROMACALIM KAI ZXETIKQN ENEPT'OITIOIHTQN AIAYAQN KAAIOY

H avakdivyn e Chromakalim

YuvBetikéc mpooeyyioelg o avdAoyo tng Chromakalim

Yyéoelg Aounc-ApocTiKOTNTOoC

Tpoémog dpdong tng Cromacalim

[Ipooeyyioelg o véa avaAOYQ, LVITOAOYIGLOT TOV LOPLIKOV NAEKTPOGTATIKOD
SVVOUIKOD OVOAOY®V, VEEC LEAETEG OO UNG-OPUCTIKOTNTOG

Yxomog Tov MaOnpatog

H e&owceimon tov pottntdv/tplov pe 11§ apyés g Papurokevtikng Xnpeiog pe
Waitepn Eueacn otnv cvpPoir g Opyovikng Xnueiog 6To YvooTiko medio g
DopUOKEVTIKNG

Mé£00o0og A&rordynong @ortntov

O1 poutntéc/tpieg Exovv duvordtnto avtoa&loAdynone péom twv Blank Tests
(avavopa Tpdyepa dloymvicporo)

H tehkn e&€raon yivetar pe to cvotnua tov open book exam pe éupaocn og
EPMTNGEIS KPIGEWC.

Ynapyet n Suvarotnta bonus (pio povada) pe tnv katddeon yportg epyaciog o€
Oéparto avakdAvyng apUAK®OV TOV YPTGLOTOOVVTOL GTNV OVTILETOTIOT TOV TAEOV
YVOOTOV ac0eveldv

IpoamartoOpeves YVAOGELS Y100 TNV OROAN TOPAKOLOVON O

Amartodvton Bacikég yvaoelg Opyavikng Xnuelog, Xnueiog Bropopiov kot
Bloynuetog

I[Ipotewvopeva cvyypappata

¢ R. B. Silverman, The Organic chemistry of Drug Design and Drug Action
Elsevier, New York, 2004

e B. C, Katzung Eiwcaymyn oty ®appakoroyioa Metdppaon-Empéreia A.
[Monanetpdmoviog latpiég Exddoeig I1. X. IMaoyaAiong , AOva
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e K. C. Nicolaou, T. Montagnon, Molecules That Changed the World, Wiley,
New York, 2008

General Course Information

Course title Principles of Medicinal Chemistry
Course Number CHEM-124

Teaching semester (according to the

Study Guide) 7"

Teaching hours per week 4

ECTS credits 6

Curriculum

RECEPTORS

Agonists, dose-response relations
Antagonists. Drug Competition

Partial Agonists

Affinity and efficacy relationships in drugs
Spare Receptors

The Two Stage Theory

Binding sites

Characterization of receptors

Signal transfer/conversion

Stability of receptors

THE METABOLISM OF DRUGS
Metabolic pathways.

Sites of drug metabolism

Drug structure and degree of metabolism
How do we study drug metabolism?
Why do we study drug metabolism?
Factors that alter the metabolism of drugs

THE DISCOVERY OF DRUGS
Discovery without basic reference structure
Discovery based on basic reference structure
Random Screening

Non-random screening

Studies on Metabolism and Metabolites
Clinical observations

Reasonable approaches to drug discovery

DRUG DESIGN AND DEVELOPMENT

Modifications in the Basic Structure of the Reference compound (Lead Compound)
Identification of Active Moieties in a Drug.

Recognition of the pharmacophore part.

30




Recognition of the auxophore parts
Structure modifications and their effect in the binding ability of the drugs

BASIC AND CLINICAL EVALUATION OF DRUGS
The discovery of drugs-Approaches to new drugs
Development and testing of drugs

Preclinical (in vitro / in vivo) studies

Preclinical safety and toxicity testing

The evaluation in human subjects

Confounding factors in clinical studies-single / double blind tests
The Food and Drug Administration (FDA, USA)

Clinical Studies: IND & NDA

Orphan drugs

Drug side effects

The evaluation of a clinical study report

EXAMPLE: THE DISCOVERY AND DEVELOPMENT OF CROMACALIM
AND RELATED ACTIVATORS POTASSIUM CHANNEL

The discovery of Chromakalim

Synthetic approaches to Chromakalim analogues

Structure-Activity Relationships

Mode of Cromacalim action

Approaches to new analogues, calculations of molecular electrostatic potential
Structure-activity relationship studies on the new analogues.

Purpose of the Course
The familiarization of students with the principles of Medicinal Chemistry with
particular emphasis on the contribution of Organic Chemistry in the field of Pharmacy

Student Assessment Method(s)

Students are offered the opportunity for self-assessment through Blank Tests
(anonymous mid-term tests)

The final exam is an open book exam with emphasis in questions.

Students may receive one-point bonus upon submission of a written essay on the
subject of drug discovery.

Background Knowledge Prerequisites
Basic knowledge of organic chemistry, biomolecular chemistry and biochemistry

Suggested literature
e R. B. Silverman, The Organic chemistry of Drug Design and Drug Action
Elsevier, New York, 2004
e B. C, Katzung Introduction to Pharmacology A. Papapetropoulos Ed.Eicaywyi
oty apuoroloyio. Medical Publications P. Ch. Pashalidis, Athens
e K. C. Nicolaou, T. Montagnon, Molecules that Changed the World, Wiley,
New York, 2008
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XHM-151 BiokardAuon otnv Opyaviki Z0vBeon

I'evikég ITAnpoopicg Madnpatog

TitAog padnpatog Blokatdlvon oty Opyavikny ZovOeon
Kwdwdg Mabnpotog XHM-151

E&bpunvo didackariog cOLP®Va LE TOV 7°

Odnyod Xmovdmv

Qpeg dvaokariog ova efoopdoa 4

Movddeg ECTS 6

AwdcKovteg I. Zudvov

Ieprypoen Adoktéag YAng

1. Ewoaywyn Kal Fevikég MAnpodopleg
1.1 Kowég mpokataAnPelg yla tn xprion eviUpwyv otnv Opyavikn UvBeon
1.2 MAEOVEKTAMATA KOL LELOVEKTAATA BlOKATOAUTWY
1.3 Ertayuvon evIUPLKA KOTOAUOUEVWY OVTLOPACEWY
1.4 Kwntikn Michaelis-Menten
1.5 Mapeumnodion ev{upLKRg Spaacng
1.6 EldkoTnTOL

1.7 Katataén twv eviuwv-Ovouatoloyia
1.8 BeAtiwon 1 petofoln evIUULIKAG ELOLKOTNTAG
1.9 MoU odelleTal N OTEPEOEKAEKTLKOTNTO TWV EVIUUWVY

1.10 taBepomoinon evipwv

1.11  Avayévvnon cupumopayovta

1.12  Ev{uuiki KotaAuon og opyavikoUG SLOAUTEG

1.13  Ixedlaouog véwv BlokataAutwy

2. To mpoPAnua NG eKAEKTIKOTNTAC oTnv Opyavikr Z0vBeon Kot cUMPBOAN TNC

BlokataAuong

2.1 Awadopormnolncn eVavILopEPWY

2.2 Kwntikog Atoywplopog (Kinetic Resolution)

2.3 ITpaTNyLKN amopaKeponoinong: EvavtloouykAlvouoeg mopeieg, AUVAILKOG
Kwntikodg Ataywplopdc, Avtiotpodn otepeodopng (Enantioconvergent
Processes, Dymanic Kinetic Resolution, Stereoinversion)

2.4 Aladopornoinon evaviloTOmKWY OPAdwy

2.5 Aladopornoinon evaviloTomkwV eMmdaAVELWY

3. BLOKATOAUTIKEG EDAPUOYEC

3.1 YSpOAUTIKEG avTLOpAOoELg
3.1.1 MNpwtedosg, Eotepdoeg
3.1.2 Autdoeg
3.1.3  Aopn- Mnxaviopog KataAuTikng Spaong
3.1.4 Y&pohuon vitphiwv- NitpltAdosg
3.1.5 Y&pohuon pwaodopkwv eotépwv- Pwodataoeg
3.1.6  Y8poAuon emoelSiwv- EmoelSikeg YSpoAAoeg

3.2 AVayWwyLKEG avTLOPAOELS
3.2.1 NAD+- e€aptopeVeC 0EELEOAVOYWYEC
3.2.2  Avayévvnon ouvevlUuwy
3.2.3  ItepeoeldIkoTnTa 0AKOOAKWY aduSpoyovacwy
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3.2.4  Avaywyn AASelSwv kal Ketovwv pe amopovwpéva éviupa kat whole
cells
3.2.5 Avaywyn Suthwv deopwv C=C pe whole cells
3.3 Avtudpaoelg O&eidwong
3.3.1 O&eidbwon aAkooAwv
3.4 Avudpaoelg Ofuydvwong
3.4.1 Y&po&uhiwon aikaviwv
3.4.2  Y5pofUuAiwon apwWUATIKWY EVWOEWV
3.4.3 Emofelbwon ahkeviwv
3.4.4 Avudpdoeig Bayer-Villiger
3.5 Anuwoupyia dsopol AvBpaka- AvBpaka
4. Napadsiypata ano tnv edpappoyn evlUpwv otn Xnutkn Blopnxovia
5. QapuaKeUTIKEG epapUOYEG TNC BlokatdAuong

Ykomog Tov MaOnpatog

IKOTOG TOou pabnpatog ival va eloayet tov doltntr oto nedio tng BlokatdAuong Kot TLg
edapuoyég Tne. H xprion BLOKATAAUTWY yLa TNV TIPAYLOTOTIOLN G XN LKWV UETOOXN LOTLOUWY
o€ Un GUOLKEG EVWOELG amoteAel TIAEOV LOXUPO epyalelo otn cUyXPOVN Opyaviky cUvBeon.
O WbLaitepa AMLeG ouvOnRKeg avtidpaong kal n eEaPeTIKN eKAEKTIKOTNTA-£EELSIKELON TOUG
£XEL KOTOOTAOEL TOUG PBLOKATAAUTEG TOAU XPrOLUOUC oTnv ouvBeon mpoloviwv uPnAng
npootBEpuevng aglag. Méow tou padnuatog ol pottntég Ba yvwpioouv tnv Blokatdiuon, n
omola £xel mMAéov KaBlepwBel w¢ Hla eVAANAKTIKY, CUUMANPWHATIKY TIOAAEC OpPES
peBodoloyia TG KAAGOLKI G OpYOVLIKNG oUVBEONG.

JTo pabnuo Ba  yivel €KTevnG avaAuon TAVW Of OTEPEOEKAEKTIKEG aVTLOPACELG
KOTaAuOpeveg amd uSpoAutikd f ofeldoavaywylkd évivpa Kupiwg. Oa mapoucLocTouV
OUYKeKpLEva mapadeiypata edpappoyns evUUWV wC KATAAUTWYV amd TV XNHLKA Kol
dappakeuTIkn Blopnyavia.

Mé£00o0og A&rohoynong @ortntov

Katd tn Sldpkela tou pobnuatog Sidetal pio UTOXPEWTIKA €pyaoia, e otoxo 15Aemtn
npodopLKr Tapouaciacn KATOLoU CXETIKOU UE TO HABNUO EMLOTNUOVIKOU ApBpou pe popdn
powerpoint.

O teAKOG BaBUOC TOu HOBALATOC TIPOKUTITEL ATO:

A) v «efatopikeupévn» BabuoAdynon tng epyaciag (Tocooto MPOooUETPNONG OTOV TEALKO
Babud 40%)

B) Mpartr) e€€taon, diapkela 3 wpeg (moocootd 60%).

IIpoamartodpeveg YVAOOELS YIO TNV OROAT TapaKOAOVONON

To paBnua mpolUmoBétel Paokég yvwoelg Opyavikng Xnueiag, Bloxnueiag Kot
Ytepeoxnueiag

I[Ipotewvopeva cvyypappata

. Kurt Faber, (2004) “Biotransformations in Organic Chemistry” A Textbook, Springer

. U.T. Bornscheuer, R. J. Kazlauskas (1999) “Hydrolases in Organic Synthesis- Regio-
and Stereoselective Biotransformations”, WILEY-VCH

. V. Gotor, I. Alfonso, E. Garcia-Urdiales (2008) “Asymmetric Organic Synthesis with
Enzymes”, WILEY-VCH

. Aadaveleg Stadé€ewy otnv Tagn
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General Course Information

Course title BIOCATALYSIS IN ORGANIC
SYNTHESIS
Course Number CHEM-151
Teaching semester (according to the 7°
Study Guide)
Teaching hours per week 4
ECTS credits 6
Curriculum
1. Introduction and Background Information

1.1 Common Prejudices Against Enzymes

1.2 Advantages and Disadvantages of Biocatalysts

1.3 Mechanistic Aspects of Enzyme-Catalyzed Reactions
1.4 Michaelis-Menten kinetics

1.5 Enzyme Inhibition

1.6 Substrate Specificity

1.7 Classification of Enzymes-Nomenclature
1.8 BeAtiwon 1 petafoln evIUULIKAG ELOLKOTNTAG
1.9 Kinetic Reasons for Enzyme Selectivity

1.10 Immobilization of Enzymes
1.11  Recycling of Cofactors
1.12  Enzymes in Organic Solvents
1.13  Design of New Biocatalysts-Modified Enzymes
Contribution of Biocatalysis in Asymmetric Organic Synthesis
2.1 Enantiomer Differentiation
2.2 Kinetic Resolution
2.3 Deracemization Strategies: Enantioconvergent Processes, Dymanic Kinetic
Resolution, Stereoinversion
2.4 Enantiotops Differentiation
2.5 Enantioface Differentiation
Biocatalytic Applications
3.1 Hydrolytic Reactions
3.1.1 Esterases and Proteases
3.1.2 Lipases
3.1.3 Structure and Enzyme Mechanism
3.1.4 Hydrolysis of Nitriles- Nitrilases
3.1.5 Hydrolysis of Phosphate Esters- Phosphatases
3.1.6  Hydrolysis of Epoxides- Epoxide Hydrolases
3.2 Reduction Reactions
3.2.1 NAD(P)+- Dependent Oxidoreductions
3.2.2 Recycling of Coenzymes
3.2.3 Stereospecificity of Alcohol Dehydrogenases
3.2.4 Reduction of Aldehydes and Ketones Using Isolated Enzymes or Whole
Cells
3.2.5 Reduction of C=C Bonds Using Whole Cells
3.3 Oxidation Reactions
3.3.1 Oxidation of Alcohols
3.4 Oxygenation Reactions
3.4.1 Hydroxylation of Alkanes
3.4.2 Hydroxylation of Aromatic Compounds
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3.4.3 Epoxidation of Alkenes
3.4.4 Bayer-Villiger Reactions
3.5 Formation of Carbon-Carbon Bonds
4. Applications of Biocatalysis in Chemical Industry
5. Applications of Biocatalysis in Pharmaceutical Industry

Purpose of the Course

The scope of the course is to introduce students to the field of Biocatalysis and its
applications. The use of biocatalysts in chemical transformations of non natural compounds
is a very powerful tool in modern organic synthesis. Biocatalysts have been proved very
important in the synthesis of high added value compounds, due to their high
stereoselectivity and specificity accompanied with the extremely mild reaction conditions.
Through this course the students will learn many aspects of Biocatalysis, which is an already
well established alternative methodology, complementary to the classical organic synthesis.
Many stereoselective enzymatic reactions will be examined and will be analyzed in depth,
mainly using hydrolytic or oxidoreductive enzymes.

Furthermore, applications of enzymes as catalysts in fine chemicals industry, bulk
phramaceuticals industry and food industry will be presented.

Student Assessment Method(s)

During the last period of the teaching activity an obligatory literature project personalized is
given to each student, in order to prepare an oral presentation. The specific subject related
to the content of the course comes from the scientific literature, usually international
journals.

The final grade of the course comes from:

A) Oral presentation of personalized project (40% of the final grade)

B) Final written examination, lasting 3 hours, (60% of the final grade)

Background knowledge Prerequisites
Basic knowledge of Organic Chemistry, Biochemistry and Stereochemistry.

Suggested literature

. Kurt Faber, (2004) “Biotransformations in Organic Chemistry” A Textbook, Springer

. U.T. Bornscheuer, R. J. Kazlauskas (1999) “Hydrolases in Organic Synthesis- Regio-
and Stereoselective Biotransformations”, WILEY-VCH

. V. Gotor, I. Alfonso, E. Garcia-Urdiales (2008) “Asymmetric Organic Synthesis with
Enzymes”, WILEY-VCH

. PowerPoint presentation slides and other electronic material used during teaching in
the class
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XHM-161 Eicaywyn otnv YIToAoyIoTIKR Xnueia

I'evikég ITAnpoopicg Madnpatog

Tithog pobnuotog Ewcayoyn oty Ymoloyiotiky Xnueia

Kwodwdg Mabnpotog XHM-161

E&bpunvo didackariog cOLP®Va LE TOV 7°

Oonyod Xmovdmv

‘Qpeg d1daokariog ava efdopdadoa 4

Movddeg ECTS 6

AwdaoKovteg M. Kavakidov, I'. ®povodkng, .
Dapbvtog

Meprypoen Avdoktéag YAng

1. Ewayoyn omv Ymoloyiotikny Xnueio Kot To evOl0pEPOV TNG LE Tapadelypota
EQUPUOYADV GE HEAETN HOPIOV, VAIKOV Kot TO TEPIPaiiov. Enil mAéov,
OVOTTOOCOVTOL 01 £VVOLEG OTIG 0Toieg PacilovTon 01 LOPLOKES TPOCOUOLDCELS.

2. Ewoaywyn oto Aertovpyikd cvotnua linux tov editor vi kot oty dnuiovpyia
scripts o€ bash (Bookég evtoAég kot VITOAOYIGTIKEG AGKNGELS Y10 TV
EUTEOWON TOVC).

3. Ewoaywyn otov npoypappoticud pe ) yhoooo fortran, Bacikéc eviodés kan
OOKYOELS EUTESMOTC.

Yxomog Tov MaOnpatog

2KOTOG TOV HaBNUOTOC Eval Lol TPATY YVOPIUIO TOL POLTNTH UE TIG LOPLUKES
TPOGOUOIDGELS KAl 1 LONGT] TOV GTOV TPOYPUUUATIOUO LE TPOOTTIKY TN XPT|O1 TOV
Y10 QUGTKOYNUIKOVE VITOAOYIGLOVG S1APOPNG TEPUTAOKOTNTAG KOl EPAPLLOYDV.

Mé£00o0og A&roréynong @ortntov
Epyaomploxéc aoknoelc Kotd tn 1dpKen TOV EEQUNVOL KO VITOAOYIOTIKY EPYACIO
KOl TOPOLGIOGT TNG GTOV O100CKOVTO.

IIpoamartodpeveg YVAOOELS Y0 TNV OROAT TOpaKOAOVONON
Baowéc yvaoeic Guowoyneiag Kot opyavikng ynueiog

IIpotewvépevo ocvyypapporta

ZNUEDGELS TOV HoBUaTOG amd TOVG S10UCKOVTES KOl CIUEWOGELS omd TO S10diKTVLO
http://www.linux.org/forums/beginner-tutorials.53/
http://mww.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html
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http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html

General Course Information

Course title Computational Chemistry with
applications to molecules, materials and
the environment —I

Course Number CHEM-161

Teaching semester (according to the 7"

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

1. Introduction to Computational Chemistry with application examples in the field of
new materials, molecules and environment. The basic concepts of molecular
simulations are developed.

2. Introduction to the operating system linux, the editor vi and creating scripts in bash
(basic commands and programming exercises for the consolidation of knowledge)

3. Introduction to programming with fortran, basic commands and programming
exercises for the consolidation of knowledge.

Purpose of the Course
The course aims to introduce the student to numerical programming in order to use it
for physical-chemical calculations of varying complexity and application.

Student Assessment Method(s)
Programming exercises during the semester and a programming project and
examination during its presentation to the teacher at the end.

Background knowledge Prerequisites
Basic knowledge of physical chemistry and organic chemistry

Suggested literature

Summary notes of the teachers and e-books on linux and fortran available on the
internet.

http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html
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http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html

XHM-164 YtroAoyioTikA Xnueia pe EQappoyég o Moépia,YAika
Kai MepiBaAAov

I'evikég ITAnpoopicg Madnpatog

TitAog padnporog Ymoloytotikn ynueio Le EQapRoyEC G
popLa, LVAIKE ko teptBaAiov

Kwdwdg Mabnpotog XHM-164

E&aunvo dwackariog coppmva pe tov 8°

Odnyod Xmovdmv

Qpeg dvaokariog ava efoopdoa 4

Movddeg ECTS 6

AdaoKovteg M. Kavakidov, I'. ®povddkng. .
Ddapbvtog

eprypoen Adoktéag YAng

4. Mopioxn Avvopikr] : YTOAOYIGUOG LOPLOK®OV BEPLOOVLVOUK®V TOGOTHTOV
OT®C 01 SLPOPEG ELEVBEPNC EVEPYELNG EVVOATMONG WOVIMV LE LOPLOKES
npocopoiwoels. Exnaidevon ota mpoypappate Mopakng Avvapikng
TINKER kot tov poprokot ypagikot taxkétov VMD.

5. Mopua & Yhakd : Elcaywyn oe pebodovg vmoroyiopmdv Ao Tpoteg Apyéc
(Ab-initio) kot epappoyég oe H/Y pe to mpdypappa Gaussian (Etcoywyn oty
Bewpio Twv Moplokav Tpoyakdv, IIpocéyyion Born-Oppenhimer, ®swpio
Hartree-Fock, Avantuén Moplakdv Tpoylokdv 6€ Bacikéc Zuvaptnoeis)

6. IlepiBariov : Zovroun emavainym g yprong fortran oe mepiBaiiov linux
Ko NG xprong tov editor vi. Epyaotnplakés aoKnoES TPOYPUUUATIOUOD GE
fortran tov vroloyiopov ypdvov LmNc evdoemv 610 TEPIBAALOV, TMV
oTafEPMOV PMOTOOAGTOCNC EVDCEWDY GTIV ATUOCOULPA, TG NUEPNOLUG
SKOUAVONG TOV EKTOUTOV EVOGEMV 0td TNV BAAAGGO TNV ATUOGOOLPA, TNG
NUEPNOUG SOKVUAVOTG TNG GLYKEVIPOONG EMPAVELONKOV OLOVTOC, TV
TOYVTNTOV AVTIOPACEMVY LUE TN YPNON TPOGEYYICTIKAOV HeBOSWV dopurg-
OpaCTIKOTNTOG.

Xkomog Tov Madnpatog

2K0mAG TOV HoBUTOg £fvor 1) LOT|GN TOV POLTNTH HEGH OTTO CLYKEKPLULEVEG OICKTGELS
0€ VTOAOYIGTIKA TPOYPELLLLOTA Y10 OIAPOPES YNUIKES EQUPLOYES.

M£00d60g A&roroynong @Portnraov

Epyaotmploxéc aoknoelg katd Tt dtdpkelo Tov eEAUVOL KOl VTOAOYIGTIKT EPYAGia
KOl TOPOVGIOOT TG GTOV SOAGKOVTOL.

IIpoamartodpeves YVAOGELS Y10 TNV OPOAN TOPEKOAOVONON

Baowéc yvaoeic puoikoynueiog Kot Tpoypoplotic ol

IIpotewvopeva cvyypappata

INUEDGELS TOV LoBUOTOC amd TOVG S10UCKOVTESG KOl CUEUOGELS otd TO S10dIKTVO
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http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90 notesMIF 2.html

General Course Information

Course title Computational Chemistry with
applications to molecules, materials and
the environment —I1

Course Number CHEM-164

Teaching semester (according to the g"

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

1. Molecular Dynamics : Computation of free energy differences of ions in water
solution via molecular simulations. Introduction to Molecular Dynamics
programs of TINKER and molecular graphics via VMD.

2. Molecules & Materials : Introduction to Ab-initio methods and applications
with the program package Gaussian (Molecular Orbital theory, Born-
Oppenhimer approximation, Hartree-Fock theory, basis sets)

3. Environment : Short revision of the main commands of fortran and its use in a
linux environment and of the editor vi. Numerical programming exercises
(hands-on) in fortran for the computation of the lifetimes of compounds in the
environment, the photodissociation rates in the atmosphere, the daily variation
of the emissions of compounds from sea surface to air, the diurnal variation of
surface ozone concentration, the rate constant of reactions using structure-
activity relationship.

Purpose of the Course
The course aims to introduce the student to computational programs for carrying out
physical-chemical calculations for different chemical applications.

Student Assessment Method(s)
Programming exercises during the semester and a programming project and
examination during its presentation to the teacher at the end.

Background knowledge Prerequisites
Basic knowledge of physical chemistry and programming

Suggested literature

Summary notes of the teachers and notes on linux and fortran available on the
internet.

http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90 _notesMIF 2.html
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http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html
http://www.linux.org/forums/beginner-tutorials.53/
http://www.yolinux.com/TUTORIALS/LinuxTutorialHardware.html
http://www.pcc.qub.ac.uk/tec/courses/f90/stu-notes/F90_notesMIF_2.html

XHM-162 MetaAAika Iévra otnyv laTpikn

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog MetoAlkd [6vta oty latpkn
Kwdwdg Mabnpotog XHM-162

E&bpunvo didackariog cOLP®Va LE TOV 8°

Odnyod Xmovdmv

Qpeg dvaokariog ova efoopdoa 4

Movddeg ECTS 6

Awdokovteg K. MiAog

Ieprypoen Awdoktéag YAng

H ypnon evcewv mov meptéyovv PeETOAAKA 10vVTa 6€ ddpopovg Topeic g latpikmc.
MetaAhoopdppaxa ot Oegponevtikny latpikn kot ot Alayvootikn lotp.

I. Ewsayoyn: yevikd ototyeio yio ta QAPUOKO KOL IGTOPIKY] OVOOPOUN GTN (P |oM
UETOAAKOV GUUTAOK®OV MG BEPATEVTIKOV HECDV.

I1. Ogpamevtikn laTpui)

-Xpnon evocewv Li otnv KotomoAéunon e HavioKoTtaOAymG.

-Avtikopkivikd Xoumioka tov: Pt, Ru, Au, Cu xou Mnyaviopoi Apdong.

-Evoceig Mn o¢ piuntikd copmioka SOD (ZovmepO&edikn AtGpovtdon).

-Evooeig V og pubuoetég g tvoovAivig.

-AvtiopOprtikd Xopmioka Tov Au.

-PadioOepameia.

-Oappaxa Bi kotd tov €dkovc.

II1. Awoyvootiki latpuki)

Amewcdvion Mayvnrticng Topoypaopioc, MRI

Ewaywyn, Iotopwr Avaodpour, ITheovektiuoto Mebodov. Ogpeliddng Evvoieg
NMR, MRI: spin physics, nuclei with spins, energy levels, transitions, Larmor
frequency, CW-NMR, Boltzman statistics. T; kot T, ypoévolr amodiéyeporng,
Xokdpwon tov spin. Apyég Amewovions. [Mapopoayvntcd Zdpumioka oto MRI: i)
MoyvnTikn yoAGp®ON TOV TOPOUAYVNTIKGOV evioemv, i) TTod ogsidetor n dpdon
Tovg, 1) Inner Sphere relaxivity, eicooegic Solomon-Bloembergen, iii) Outer Sphere
relaxivity.  IMapdpetpor  BeAtiotomoinong g  Moayvntikig  XoAdpmong

[Mopapayvntikav evocewv og MRI agents. Ztabepoénta ko ToEuwotta MRI agents.
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Mopadeiypato MRI agents.

Ykomog Tov MaOnpatog

Katavonon Pacwov apyov latpng Xnueiog. Katovonon unyavicpuov dpaons tov
petaAropapudkmv. Katavonon apydv Mayvntikng Topoypagiog

Mé£00o0og A&rordynong @ortntov

[Tapovoidoelg & ypamt e€€taom 610 TEAOG TOL EQUVOL

IIpoamarTOOPEVES YVAOOELS Y10 TNV OROATN TOPAKOLOVON O

Baoucéc apyég IN'evucng Xnpeioag, Xnuelog Zopmiokov (Avopyavn Xnueio) Kot
Opyavikng Xnueiag.

IIpotewvopeva coyypappato

1) Chris Jones, John Thornback, ‘“Medicinal Applications of Coordination
Chemistry”, RSC Publishing, Cambridge, 2007.

2) “Uses of Inorganic Chemistry in Medicine”, Ed: Nicholas P. Farell, RSC
Publishing, Cambridge, 1999.

3) Awpaveleg pabnuatog.

General Course Information

Course title Metal lons in Medicine
Course Number CHEM-162

Teaching semester (according to the g"

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

The use of metallic inorganic compounds in various fields of Medicine. Metallodrugs
in Therapeutic and Diagnostic Medicine.
I. Introduction: general aspects for drugs and historical review of metallic

compounds as therapeutic agents.

II. Treatment

- Li compounds against manic depression/bipolar disorders.
-Anticancer Pt, Ru, Au and Cu complexes: Mechanisms of actions.
- Manganese complexes as SOD (SuperOxidaseDismutase) mimics.

- Vanadium compounds as insulin regulators.
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-Gold anti-arthritic compounds
-Radiotherapy.
- Bismuth anti-ulcer drugs.

II1. Diagnosis

Magnetic Resonance Imaging, MRI

Introduction, Historical review, Advantages of using MRI. Basic Principles of NMR
and MRI: spin physics, nuclei with spins, energy levels, transitions, Larmor
frequency, CW-NMR, Boltzman statistics. T; and T, relaxation time, Spin relaxation.
Basics of Imaging. Paramagnetic complexes in MRI: i) Magnetic relaxation of
paramagnetic complexes, ii) Mechanisms of action, iii) Inner Sphere relaxivity,
Solomon-Bloembergen equations, iii) Outer Sphere relaxivity. Improving magnetic
relaxation of paramagnetic complexes for MRI agents. Stability and toxicity of MRI
agents. Examples of MRI agents.

Purpose of the Course

Understanding the basic principles of Medicinal Chemistry. Mechanisms of metal-
based drugs. Principles of Magnetic Resonance Imaging.

Student Assessment Method(s)

Presentations & written examinations at the end of the semester

Background knowledge Prerequisites

Basic principles of General Chemistry, Cluster Chemistry (Inorganic Chemistry) and

Organic Chemistry.

Suggested literature

1) Chris Jones, John Thornback, “Medicinal Applications of Coordination
Chemistry”, RSC Publishing, Cambridge, 2007.

2) “Uses of Inorganic Chemistry in Medicine”, Ed: Nicholas P. Farell, RSC
Publishing, Cambridge, 1999.

3) Course’s slides.
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XHM-165 AvoaAutiki Blroxnueia

I'evikég ITAnpo@opicg Madpatog

Tithog pabnparog Avaivtikn Bloynueio
Kwodwdg Mabnpotog XHM-165

E&bpunvo didackariog cOLP®Va LE TOV 5°

Odnyod Xmovdmv

‘Qpeg d1daokarog ava efdopdda 4

Movddeg ECTS 6

Awdokovteg A. Tavotdxng, M. AiBaiidtng

Meprypoen Adaktéag YAng

1.

2.
3.

10.

Ewayoyn omv Avoivtikry Bioynpeio (opiopoi, oviikeilevo, TPoomaitovpevn
yvdon)

Ewaymyn ota Blopopla (opiopot, katnyopiec, 1010tnTeg)
Apwvo&éa-Tlentidw-TIpwteiveg (doun, 1010tTEC, Attovpyia, Kot yopies, HeAétn,
epyareia avaivong)

Amopdvoon/dlaywpiopds  mpoteivov  (ekydlon  amd  Proioykd  delyparo,
KOTOKPAUVIOT),  Oomidvon,  QUYOKEVIPNOY,  TOGOTIKOG  TPOGOIOPIGHOC,
NAEKTPOPOPNOT, IGONAEKTPIKY ECTIOCT, YPDOTN TPOTEIVOV, (VOGO-OVIYVELOT,
tavtomoinon  UE  QacuatopeTpion  palog,  TPYOEWNG  MAEKTPOPOPMOM,
XpopoToypapio)

Avaivon menTdioV Kol TPpOTEIVOV Le @acpotopetpio pdlog (opiopoi, woropia,
eQUPUOYEG, QacuatopeTpo  palag, pébodor  1oviouol, avaivtéc  pualag,
(QOGUOTOUETPIKY] avdAvon €V Gepd, OOWKN 0OVOALON, TOCOTIKOMTOINo,
eneEepyncio AmOTEAEGUATOV)

20Cevén vypng ypopatoypoaeiog pe eacuotopreTpios palog (TAEOVEKTHUATO KOl
petovektTiuata, Tpdmotl cOLEVENGS, EPAPLOYES, TEWPAUATIKEG OLUTAEELS)
[Ipotetvopatiky avaivon (opiopoi, pébodor, “bottom-up” mpocéyyon, “gel-
based” ko1 “gel-free” mpoceyyioel, OCLYKPUTIKY TPOTEVOUATIKY ovEiAvon,
TOGOTIKOTOINGN TPOTEWVOUAT®OV, TPOGOOPIGUOS TPOTEWVIKOV TPOTOTOWCEDY
KOl OAANAETIOPAGE®V)

NovxAeotidi — DNA, RNA (wotopia, opiopol, guowoynukés 010tnteg, doun,
Aerrovpyio, OTOUOVMOGT, TOGOTIKOTOINGT], NAEKTPOPOPN G, aAANLOVYIoN PAcewV
DNA, alvcwot avtidpacn moivpepdong (PCR), petaypogopotikn avdivon,
pikpoovototyieg DNA, aAAniovyion facswv RNA)

Mertafoliiteg (1otopio, OpoHOL, ELOIKOYNMKEG 1WOOTNTES, OoUn, Aettovpyia,
AmoOpUOVMOOT), YOPOKINPIGUOS, MOcoTIKOTOiNoY, MeEAETN  petafoAdpotog pe
eoaopotopetTpio palog, PromAnpopopikn enelepyacio 0£00UEVOV PETOPOAOKNG
avéivong, NMR, evoopdtoon oedopuévemv HETAPOAOMKNG HE  OEdOUEVAL
TPOTEIVOUOTIKNG Kol YOVIOLOUOTIKTG)

Merétn Biopopiov oty Oworoyia (Buoynuum/ynuikn ovotacn oivov oto
Jlpopa OTAdL TOPAYOYNS TOL, O POAOG TOV TPOTEWVAOV/TENTOIOV GTNV
01oA0Yia, AVAAVGOT TPOTEIVOV/TENTIOIWV GTIV 0WVOAOYiN)

Ykomog Tov Madnpatog
O «Op1og 6KOTOG TOV HOONUOTOS EIVOL 1) EKTOOEVLTIKY KATAPTICT TV POITHTMOV GE
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oLYYpOveS avVOALTIKEG HeBOOOVG HEAETNC TV YMUIKOV  OVTWOPACE®Y, OV
TPOYUATOTO0VVTAL 6TOVG LOVTOVODS 0pYOVIGUOVG YPTCLOTOIOVTIOS TO OO0 ®MPICUO
TOVG 6€ eMUEPOLS TUNpata. H pedétn autr anottel Tov mocoTtikd Kot TotoTikd akpipn
TPOGOPWOHO TOV  GLOTATIK®OV  (Popdpla) TOV  YNUIKGOV  ovIWPUCE®Y, 7OV
TPOLYLOTOTOOVVTOL GTOVG {mVTavog 0pYavIGHOVG.

MéBodog A&oAdynong Portntarv
1. Tponty e&étaon TOAATAGV EMAOYDV, Z®cToV/AdB0oVG Kot GHVTOUNG OvVATTLENC
(o010 TéA0OG TOVL EEOUNVOV):
7/10
2. Epyaocia (Emotpovikn avackonnmon): 3/10 (Ilpoapetikn)
3. TIpogopikn mapovcioon g epyaciog (10 Aertd): 1 povada bonus (ITpoapetikn)
(5/10 amouteiton oy ypomtn e€étaomn yia va eno@einbeite and g epyacio Kot TV
Tapovcioom)
[Ma v epyacia o1 portntég Ba mpémetl va emAEEOVY Eva B TOV EVOAPEPOVTOS TOVG
(oyxetkd pe 1o mePLEYOUEVO TOV LOONUATOG), VO 0V TGOV ETIGTNLOVIKT
BAoypapia, kol va ypayouv pic cOVToun avackoOTnon oyl Tave amd 15 cerides.
H avaocxommon Oa mpémet va Exet TV TUTIKT SO EVOG EMGTNUOVIKOD KEWEVOL:
1. Tlepidinym
2. Ewoayoym
3. MéBodot (umopei va copmepiinebet cuvontikd oty Zulnon)
4. Aroteréoparta (umopel va cuumeptAn@dei cuvortikd otnv Xvinon)
5. Zvlnton
6. Biproypagia
Inpovtikd onueto:
1. EmiéEre éva kald kabopiopévo BEpa.
2. EmAéEre aviummpoconevtikn PipAoypagio (avacKomnoels, epeuvntikd dpbpa).
3. AmoQUYETE TNV AVTIYPOPT] KO ETIKOAANGCT KEYWEVOU.
4. v ovlNTNon EVOOUATMOOETE KoL TNV 01K GOG YVAOUN.
[TepiocdTepeg TANpoPopieg pmopeite va Ppeite 6TOVG TOPAKAT® 1GTOTOTOVG:
http://writing.colostate.edu/guides/guide.cfm?guideid=83
http://lwww.sci.sdsu.edu/~smaloy/MicrobialGenetics/topics/scientific-writing.pdf

IIpoamrorTOOUEVES YVMOOELS Y10, TNV ORUATN TOPAKOLOVONON
4. Avoivtikn Xnueio
5. Buoynmueia

IIpotewvépevo ocvyypapporta

1.John M. Clark, Robert L. Switzer. Ileipopatiky Bloynueio, ITov/keg ekddoelg
Kpnng

2. K. Wilson J. Walker. Principles and Techniques of Practical Biochemistry
Cambridge University Press

3. David Holme, Hazel Peck Analytical Biochemistry Prentice Hall

4. Victor A. Gault and Neville H. McClenaghan Understanding Bioanalytical
Chemistry: Principles and applications A John Wiley & Sons, Ltd., Publication

5. Andreas Manz, Nicole Pamme, Dimitri lossifidis Bioanalytical Chemistry Imperial
College Press

General Course Information

Course title Analytical Biochemistry

Course Number CHEM-165
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Teaching semester (according to the 5°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

1. Introduction in Analytical Chemistry (definitions, objectives, required
knowledge)

2. Introduction in Biomolecules (definitions, classes, properties)

3. Aminoacids-Peptides-Proteins (structure, properties, function, classes, study,
analysis tools)

4. Isolation/Separation of proteins (extraction from biological samples,
precipitation, diapedesis, centrifugation, quantification, electrophoresis,
isoelectric focusing, protein staining, immunodetection, identification by mass
spectrometry, capillary electrophoresis, chromatography)

5.  Peptide and protein analysis by mass spectrometry (definitions, history,
applications, mass spectrometer, ionisation methods, mass analyzers, tandem
mass spectrometry, structural analysis, quantification, data processing)

6.  On-line coupling of liquid chromatography with mass spectrometry (cons and
pros, coupling methods, applications, experimental setups)

7.  Proteomics (definitions, methods, “bottom-up” approach, “gel-based” and “gel-
free” approaches, comparative proteomics, quantitative proteomics, protein
modifications, protein interactions)

8.  Nucleotides — DNA, RNA (history, definitions, properties, structure, function,
isolation, quantification, electrophoresis, DNA/RNA sequencing, polymerase
chain reaction (PCR), transcriptomics, DNA microarrays)

9. Metabolites (history, definitions, properties, structure, function, isolation,
quantification, characterization, metabolomics by mass spectrometry,
bioinformatics analysis of metabolomics data, NMR, integration of
metabolomics data with transcriptomics and proteomics data)

10. Study of Biomolecules in Oenology (Biochemical/chemical wine composition in
its different stages of production, the role of peptides/proteins in oenology,
peptide/protein analysis in oenology)

Purpose of the Course

The main scope of the course is the education of the students in modern analytical
methods for the study of chemical reactions occurring in living organisms separating
them first in sub-parts. This study requires an accurate qualitative and quantitative
determination of the components (biomolecules) of the chemical reactions that take
place in living organisms.

Student Assessment Method(s)

1. Written examination at the end of the course (multiple choice, wrong/write, and
short answers): 7/10

2. Homework (Scientific Review): 3/10 (Optional)

3. Oral Presentation of the Homework (10 min): 1 grade bonus (Optional)

(5/10 is required in order to take advantage of the Homework and the Presentation

bonuses)

For the homework the students have to choose a topic of their interest (relative to the

context of Analytical Biochemistry), search the scientific literature, and write a mini

review of maximum 15 pages.

The review should have the typical structure of a scientific text:
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1. Abstract

2. Introduction/Background

3. Methods (this section can be merged with Discussion)

4. Results (this section can be merged with Discussion)

5. Discussion

6. Literature/References

Important hints:

1. Choose a well-defined topic.

2. Select representative literature (Review, research articles).
3. Avoid copy/paste text.

4. In the discussion integrate your opinion.

For more information see the following links:
http://writing.colostate.edu/guides/guide.cfm?guideid=83
http://www.sci.sdsu.edu/~smaloy/MicrobialGenetics/topics/scientific-writing.pdf

Background knowledge Prerequisites
4. Analytical Chemistry
5. Biochemistry

Suggested literature

1.John M. Clark, Robert L. Switzer. Iepapotiky Bioynueio, TTav/keg exddcelC
Kprmg

2. K. Wilson J. Walker. Principles and Techniques of Practical Biochemistry
Cambridge University Press

3. David Holme, Hazel Peck Analytical Biochemistry Prentice Hall

4. Victor A. Gault and Neville H. McClenaghan Understanding Bioanalytical
Chemistry: Principles and applications A John Wiley & Sons, Ltd., Publication

5. Andreas Manz, Nicole Pamme, Dimitri lossifidis Bioanalytical Chemistry Imperial
College Press
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XHM-404 MepiBaAAovTiki Xnueia Il (ATpoo@aipik Xnueia)

I'evikég ITAnpoopicg Madnpatog

Tithog pabnparog [epBarrovrcny Xnueio I
(Atpooaipikn Xnueia)

Kwodwdg Mabnpotog XHM-404

E&bpunvo didackariog cOLP®Va LE TOV 7°

Odnyod Xmovdmv

Qpeg d1daokariog ava efdopada 4

Movddeg ECTS 6

Awdokovteg N. Myardémovrog, M. Kavakidov

Meprypoen Avdoktéag YAng

Aopn kot 6OGTA0T TG ATUOGPOIPAS.

doawvopevo Beppoknmiov Kot KAMUOTIKES 0ALOYEG

dotoynueio oy atpoceapa- Xpoévog LmNG OTHOGPAIPIKOV PUTOV
Tpomoocpaptkd 6LoV Kol PUOTKOYNKES dlEPYACIES TAPOYMYNG KOl KATAVAAWDGNG
TOL.

2TpaTosQAPIKO GOV Ko PUGIKOYNUIKES O1EPYUCIES TOPAYWOYNG KOl KATAVAAMOTG.
Opyavikég mnTikés, almTovyeg Kot 0100 EG EVDOGEIS GTNV ATULOGPALPA.
Awwpovueva copotiot oty atudceapo

2e kabe evotnta podnudtwy Ga vmopyovv 1-2 wpeg (avaloya pe v o1apkeLo. THG
EVOTNTOG) UE OOKNTELG.

Yxomog Tov MaOnpatog

2KOomOG TOV HafNUATOC Etvat 1) LONGT TOL QOLTNTH OTIS YNLIKES KO PUGTKEG
dlEPYaoieg TOV TPOKAAOVV TNV OTUOCOUPIKT POUTOVON KO TIG EMMTMGELS TNG,.

Mé£000o0og A&rohéynong @ortntov

1. Epyocio kou [Tapovcioon oe emdeyuévo BEpa ko yportn 1| TPOQOPIKY
e&étaon oy dwaydeica VAN (LOvo 6e G0VE TaPaKOoAOLOOVY TO LABM L)
2. Tpant e€étaon oty d10aybeica VAN kotd TV EeTaoTIKN TEPI0O0

IIpoamartodpeveg YVAOOELS Y0 TNV OPOA TapaKOAOVONON

Boaowéc yvaceic ynkng KvnTikng Kot opyovikng ynuetog

IIpotewvépevo ocvyypapporta

Inuewwoel tov podnpoatog and tovg Owdokovies (kor emmAfov Piproypopio
dwbéoun ot PiPAodnkn 1 oo dadiKTvo:

Graedel and Crutzen, Atmospheric Change An Earth perspective, Freeman eds,
1993; Richard Wayne, Chemistry of Atmospheres, Oxford Univ., Clarendon Press,
1993; 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; Jacob D., Introduction to Atmospheric Chemistry,
Princeton University Press, 2000; Spyro, Th G, & Stigliani W. M., Chemistry of the
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Environment, POrentice Hall, Pearson Education LTD, 2003.

General Course Information

Course title Environmental Chemistry |1
(Atmospheric Chemistry)

Course Number CHEM-404

Teaching semester (according to the 7"

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

Structure and composition of the atmosphere.

Greenhouse effect and climate change

Photochemistry in the atmosphere-and air pollutant lifetime.

Tropospheric ozone and physico-chemical processes of its formation and destruction.
Stratospheric ozone and physico-chemical processes of its formation and destruction.
Volatile organic compounds, nitrogen and sulfur compounds in the atmosphere.
Particulate matter in the atmosphere

For each module, 1-2 hours (depending on the length of the section) are dedicated to
EXErcises.

Purpose of the Course
The course aims to introduce the student to the chemical and physical processes that
cause air pollution and their effects.

Student Assessment Method(s)
1. A literature project and its presentation on a selected topic and written or oral
examination in reflecting material (only to those who attended the course)
2. Written examination in reflecting material during the examination period

Background knowledge Prerequisites
Basic knowledge of chemical kinetics and organic chemistry

Suggested literature

Course Notes from teachers and additional literature available in the library or at the
internet:

Graedel and Crutzen, Atmospheric Change An Earth perspective, Freeman eds,
1993; Richard Wayne, Chemistry of Atmospheres, Oxford Univ., Clarendon Press,
1993; 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; Jacob D., Introduction to Atmospheric Chemistry,
Princeton University Press, 2000; Spyro, Th G, & Stigliani W. M., Chemistry of the
Environment, POrentice Hall, Pearson Education LTD, 2003.
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XHM-421 Bioavépyavn Xnueia

I'evikég ITAnpoopicg MaOnpatog

TitAog padnpotog Bioavépyavn Xnueia
Kwdwdg Mabnpoatog XHM-421

E&bpunvo didackariog cOLP®Va LE TOV 7°

Oonyod Xmovdmv

Qpeg dwaokariog ava efoopdoan 4

Movddeg ECTS 6

AwdoKovteg A. Kovtcoréhog

Ieprypoen Adoktéag YAng

EIZATQI'H XTHN BIOANOPT'ANH XHMEIA

* TA IXNOXTOIXEIA IN VIVO

* YYMIIAOKEZX ENQXEIX IN VIVO

* O XIAHPOX IN VIVO

— Tevikd yo T1G 613N PpOTPOTEIVEG LETAPOPAG NAEKTPOVIDV
— Z10MPOTOPPLPIVEG PETAPOPAS NAEKTPOVIOV LE TOPPVPIVIKO GUGTILAL
— IIpoteiveg o1dnpov Beiov

— Z1dnponpmTeiveg LeTapopds o&uydvon

— IIpoteiveg petapopdg Kot amobnKevong G1o1pov

* TO MOAYBAAINIO IN VIVO

— O&eddon kat apudpoyovacn g Eavliving

— Aéopevon tov al®@Tov Kot kKHKAoG Tov al®Tov

* O YEYAAPI'YPOX IN VIVO

— Tevikd yuo Tov ywevddapyvpo

— O yevdapyvpog Gav yvootoryeio

— H t0&wotra tov Yevdapydpov

— Blohoyum a&lomoinen tov Yevdopydpov

— O dopikdg Tov POAOG

— I'evikd yuo ta évlopa tov Pevdapydpov

— KapPBo&urentiddon-Mnyavicpog dpdong tns-Movtéila
— KapBovikn avudpaon-Ilpdroma

— Alkoolkég apudpoyovaoeg

* XAAKOX IN VIVO

— I'evikd yuo Ttov oo

— O yoAkdg oav yvoototyeio

— XaAxompmteiveg

— O yoAkdg ooV PApHOKO

Ykomog Tov MaOnpatog

Mé£00oog A&rohdynong @ortntov
I'pantog

IIpoomartoVpeveS YVAOGELS Y10 TNV OROAN TOPAKOLOVON O

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

General Course Information

Course title BIOINORGANIC CHEMISTRY
Course Number CHEM-421

Teaching semester (according to the 7°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Course contents:
e Introduction to Bioinorganic Chemistry.
Inorganic Chemistry Essentials
Biochemistry Fundamentals
Instrumental Methods
Computer Hardware, Software, and Computational Chemistry Methods
Group I and Il Metals in Biological Systems: Homeostasis and Group |
Biomolecules
e Group I and 1l Metals in Biological Systems: Group Il
o 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 I, 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)
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XHM-160 Xnpueia kal Zuyxpova Oéuara Alatpo@ng

I'evikég ITAnpoopicg Madnpatog

Tithog pobnuotog Xnueto ko Xoyypova Ofpata Alatpopng
Kwodwdg Mabnpotog XHM-160

E&bpunvo didackariog cOLP®Va LE TOV 8°

Odnyod Xmovdmv

‘Qpeg d1daokariog ava efdopdadoa 4

Movddeg ECTS 6

Awdokovteg A. Piloc

Meprypoen Avdoktéag YAng
Ewaymym

Kepaimo 1

Koatnyopieg Tpopipmv

1.1 YoartavOpakeg (cdicyopa)

1.2 Awidw

1.3 IIpwrteiveg, Evlvpa, Opupoveg

1.4 YdarodwAvtég Brrapiveg

1.5 Amodioivtéc Brtapiveg

1.6 Avopyava otoryeio Kot yvooToyeio

Kepaiaro 2

Dduooymukég kot Broynuikég MetafoArés tov Opentik®v ZuoTatikdv tov Tpoginmy
2.1 H Xnpueia tov tpave-Mmapov - Yopoyovmon

2.2 O&eidmwon - Avto-o&eidmon Mmdiwv

Kepaioro 3

[IpocBeta Tpopinmy Xpopoatog 1 ['edong

3.1 ®vowd avToEEdOTIKG.

3.2 ZuvBetikd ovTloEEdmTIKG

3.3 E@appoyég avtio&edotik®v npdcshetwv e TpoQLo

Kepaioro 4

2Hvdeon g dwtpoeng e T Proynueia kot @uGLOAOYic TOV OPYAVIGHOD GE SIUPOPES
acBéveteg

4.1 Evdoxpvikol 010TapdKTEG KOl ETUTTMOGELS GT LYEln

4.2 Ammopd o&€a ko eMmTOCELS 0T LYEin

4.3 YdatavOpokeg Kol EMMTOCELS 0T LYEiL

Kepdrao 5

4.1 Navoteyvoroyia kot Tpodoua

4.2 T'evetikd Tpomomompuéva Tpoeiua

Ykomog Tov MaOnpatog
Ta tehevtoic ypdvia  vmdpyel OLENUEVO  EMOTNUOVIKO EVOIPEPOV  OYETIKEL UE  TIG

o1




aAniemidpdoelc datpoeng kot vyeiag. To evdlapépov avtd 0QeILETOL GTO CNUAVTIKO POAO TOVL
nailel n dwtpoen kad' 6AN ™ dudpkela g Long pag. O podAog avtdg emnpedletl TV avimtuén
TOV COUOTOC KOTE TNV Todtkn nAikia, Tov kivouvo yia o&eleg Ko xpdvieg acBéveleg kabmg Kot
™ JTNPNON TOV PLGIOAOYIK®V PLOAOYIKAOV Sladikactdv. 'Evog onpoavtikds 6tdéyog antov Tov
pobnpatog eivar vo cuuPdaiel oty evnuépmon Kot BEATIOON TOV YVOGEMY GYETIKA UE TIG
oxé0e1C LeTaED JTPOPNG KOl TV HOPLOKADV SLOIKAGLDY dpacns TV Tpoeipmy. To puanua
avtd elvarl ypnowo o€ kbe okenTOUEVO GLYYXPOVO AVOPOTO Ko amapaitnTo 6€ OAOVS OGOVG
EVOLAPEPOVTAL Y10 TI) GYECT] STPOPNG KO LYELNG.

Mé£00o0og A&rordynong @ortntov
O telkdg Babpog amotedel GLVAPTNON TOV TAPUKATO:
Xvppetroyn oto padnua........10%
[Tapovciaon epyaciag......... 20%
Telkd dydvioua.............. 70%

IpoomrarTOOPEVES YVAOOELS Y10 TNV OROATN TOPAKOLOVON O

Opyavuc Xnueio I ko 1T, Bloympeia I ko 1T

IIpotewvopeva cvyypappata,
Awzpoon| ko Xnueia Tpoeipmwv ot Anuocua Yyeio
tov Kotpokon K. Iarnadoyiavvakn E.., (BROKEN HILL PUBLISHERS LTD)

General Course Information

Course title Chemistry and Current Topics in Nutrition
Course Number CHEM-160
Teaching semester (according to the 8th

Study Guide)

Teaching hours per week 4
ECTS credits 6
Curriculum

Introduction

Chapter 1

Food categories

1.1 Sugars, Starches

1.2 Lipids

1.3 Proteins, Enzymes, Hormones

1.4 Water soluble Vitamins

1.5 Fat soluble Vitamins

1.6 Minerals: Major and Trace Elements — for Life

Chapter 2

Physicochemical and biochemical changes of food nutrients
2.1 The chemistry of trans fats - Hydrogenation

2.2 Oxidation of Foods - Auto-oxidation of Lipids

2.3 Physical and chemical changes of oil during deep-fat frying
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Chapter 3

Food additives of color or taste

3.1 Natural antioxidants

3.2 Synthetic antioxidants

3.3 Applications of Antioxidants to Foods

Chapter 4

Connection between diet and our physiology in different diseases
4.1 Endocrine Disrupting Chemicals and implications on health
4.2 Fatty acids and implications on health

4.3 Carbohydrates and implications on health

Chapter 5

4.1 Nanotechnology applications in food items
4.2 Genetically modified foods

Purpose of the Course

During the last few years there has been an increased interest regarding the relation
between diet and health. This is due to the important role nutrition plays throughout
our lifetime, since this role affects the growth of our body during childhood, the risk
for acute and chronic diseases as well as the maintenance of physiological biological
processes. An important goal of this course is to help inform and clarify the
knowledge about the relationship between our diet and the molecular processes that
involve the food we eat. This course provides a new depth of objective information on
increasingly salient issues and is essential for all those interested in the relationship
between diet and our health.

Student Assessment Method(s)
The final grade is a function of the following

- Participation in class ......... 10%
- Project presentation .......... 20%
- Final exam .......cccoovvveen . 70%

Background knowledge Prerequisites
Organic Chemistry | and 11, Biochemistry | and 11

Suggested literature
Awzpoon| ko Xnueia Tpoopipwv ot Anpocia Yyeia
tov Kotpokon K. Ianadoyiavvakn E.., (BROKEN HILL PUBLISHERS LTD)
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XHM-109 Akadnuaikd AyyAikd kol Xnuikiy OpoAoyia

I'evikég ITAnpoopicg Madnpatog

Tithog pabnpotog Axodnpaikd AyyAkd Ko Xnpkn
Oporoyia

Kwdwdg Mabnpotog XHM-109

E&bpunvo didackariog cOpLP®Va LE TOV 6°

Odnyod Xmovdmv

Qpeg dvaokariog ova efoopdon 4

Movédeg ECTS 6

AwdoKovteg K. Katocapmro&hxn

Ieprypoen Awdoktéag YAng

https://chemistryenglish.wordpress.com/academic-english-for-chemistry/

1 Ewcaymyn omv akoadnuUoikn cuyypoen
Odnyieg yio ouyypagn (avd mep1od1Ko)
Ewcaymyn otig emotnUoVIKES TOPOVCIAGELS
2 Xvuyypoen MeBodoroyiag (Methods section)
Opydvmon nepieyopévov og mivakeg ue Aé€eg (Word tables)
3 Zvyypaoen Anoteheoudtov (Results Section)
[Tapovsioon YpoPIKOV OTOTEAEGUATOV
4 Tvyypoen ulntmong (Discussion section)
5 Xvyypaoen Ewoaywmync (Introduction section)
6 Xvyypaoen Iepiinyng ko emddyov (Abstracts and conclusions)
7 Zyedoonog Kot 00MYieg Yo Sloudpewon TdeTep
Zuyypagn cvvodsvtikdv entotoddv (Cover letter)
8 Tuyypaoen npotdcemv (Proposals)
9 A&oAdynon kat kpitiky emtokonnon dAlov apbpwv (Critical review)
10 Zuyypaoen dpBpov ce GLYKEKPYEVO TEPLOOKO KOl 0ELOAOYN O
Telkn mapovsioon Gpbpov Kot mOGTEP

Ykomog Tov MaOnpatog

Méoa and avbevtikd ynuikd apdpa mov £xovv dNUOGIELOEl e TEPLOdIKA e KPITES, Ot
eouNTég pabaivouy va GuvBETOVY TANPOPOPIES, VO OPYAVAOVOLY, VA TaPOVGLAlovV Kot
va a&loAoyolv 10 TEPLEYOUEVO, KO TPOETOALOVTOL Y. TN  GLYYPOUPY] TAPOUOLDY
GpBpwv akoAovBmVTAG TIC KATELOLVTPIES YPAUUES TOL KAOE TEPLOJKOV KOl TOUEN
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https://chemistryenglish.wordpress.com/academic-english-for-chemistry/

Mé£00o0og A&roldynong @ortntov

4 TIpopopikég TapovGLAGELS

8 I'pantéc epyacieg

8 I'pantéc a&lohoyNoELg EpyacIdV cupeottnTdv Tovg (peer-feedback)
1 emompovikd mocTEP

IIpoamarTOOPEVES YVAOOELS Y10 TNV OROATN TOPAKOLOVON O
Emoymng mapaxorovdnon Ayylikaov 1 ko 2

IIpotewvopeva cuyypappata,
Robinson M.S. et al. (2008) Write like a Chemist. Oxford University Press.

General Course Information

Course title Academic English and Chemistry
terminology
Course Number CHEM-109

Teaching semester (according to the Study | 6°

Guide)

Teaching hours per week 4
ECTS credits 6
Curriculum

Weekly outline
Week 1 Induction week
Audience and purpose: compare variety of texts
Genre analysis of scientific paper, grammar and content
Writing conventions, formatting, abbreviations and acronyms
Paper 1: Valeur and Bradley, Amide Bond Formation: beyond the myth of
coupling reagents, Chemical Society Reviews, 2009
Week 2 Writing the methods section
Week 3 Writing the Results section
Week 4 Writing the Discussion section
Week 5 Writing the conclusions and the abstract
Week 6 Writing the Introduction
Week 7 Writing a scientific poster
Week 8 Writing a proposal
Week 9 Writing a review paper and a Critical review
Week 10 Paper presentations and poster

Purpose of the Course

Through authentic chemical articles published in peer-reviewed journals, students
learn to classify, organise, compose information, present and evaluate their content,
and prepare to write similar articles following the guidelines of each journal and
Chemistry field.
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Student Assessment Method(s)

4 Presentations
8 Pieces of coursework and peer-feedback
1 scientific poster

Background knowledge Prerequisites

English 1 and 2

Suggested literature

Robinson M.S. et al. (2008) Write like a Chemist. Oxford University Press.
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XHM-121 EmiotAun MNMoAupepwyv

I'evikég ITAnpo@opicg Madpatog

TitAog padnporog Emomun [Holvueparv
Kwdwdg Mabnpotog XHM-121

E&bpunvo didackariog cOpLP®Va LE TOV 6°

Odnyod Xmovdmv

Qpeg dvaokariog ava efoopdoa 4

Movddeg ECTS 6

Awdokovteg X. Avactacuaong

Ieprypoen Awdoktéag YAng

Ewayoym

Koatnyopieg [ToAvpeparv

Avtidpdoeig [ToAvpepiopon

Koatavopég Mopiaxav Bapav
Awpopepmnoelg [Tolvuepikmdv AAvcidowv
[ToAvpepikd AtoAdpata

Oeppoodvvapukn [olvuepikmv Ataivpdtmv
Ioopporio Pdcewv

[310tteg [ToAvuepmv

. [EwdoerhaoTikdTTO

. Avvopkn| TToAvpepov

. Kpvotdriwon [oAvpepov

. Metypata [ToAvpepdv kot Zvotadikd Zoumoivpuepn|
. [ToAvpepikd Zovheta YAKa

Xkomog Tov Madnpatog

H emotmun tov moivpepdv amotehel onpepa éva moAd duvapkd tedio
dpactnNpLOTTaS d1EBVMS, TOGO GE EPELYNTIKO EMIMESO OGO KOl GE EMMEDO EPAPULOYDV.
E&atiag g peyding mowiiog ahAd kot TG WntepOTNTIS TOV WO0THTMOV TOVS, TO
noAvpepn Bpickovv mANn00g epaploYES: amd VAEG KOt AVTIKEILEVA KOOMUEPTVIG
YPNONG (). TAUCTIKE, YPDOUATO, VOAVTIKES TVES, VAIKO CLOKEVAGTIOG, KOAANTIKES
OVGIEG, EMOTPOUOTA, EAACTIKA, COANVESG) £mG TPOTOVTO KOl EPUPLOYES GE TOLELG
VYNNG TEYVOLOYIOG (0TS 1| LIKPONAEKTPOVIKTY], 1] LEPOVOVTNYIKN Kol

aEPOJGTN KN Propmyavia, M 10TPIKN 1 1 eopLokoloyia).

M£00d60g Acroroynong @ortnraov
[Ipoctoacio PiAloypagikng epyaciag, TPOPOPIKN TaPOLGINCT) THG EPYOTiNg
EVOTIOV OA®V TOV QOLTNTOV

IpoomartoOpeEVES YVAOGELS Y10 TNV OROAN TOPAKOLOVON O
Ddvowoynueio I (Oeppoduvvapikn), Baoués yvooeig ynpeiog
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I[Ipotewvopeva cuyypappato

1.

© o

10.

P. C. Hiemenz & T. P. Lodge, «Xnueia IToAvpepmdv», Emommuovikn
Empédren . X. Avactaciadng [Metagppaon e 2n¢ 'Exdoong tov P. C.
Hiemenz & T. P. Lodge, “Polymer Chemistry”, 2" Edition, CRC Press, Boca
Raton, 2007], [avemotuokéc Exdooelg Kprng, Hpdaxietlo, 2014

K. Tlavayuwtov. Emomun kot teyvoroyio moAvpepmv. Exdooelg IIyoacog
2000, ®eccarovikn, 1996.

A. A. Ntovtog. ZovOetikd Maxpopdpia. Exdoceic Kootapdkn 2002.

P. C. Painter, M. M. Coleman, Polymer Science and Engineering, DEStech
Publications, Inc. 2009.

Flory, P.J. Principles of Polymer Chemistry, Cornell University Press New
York 1953.

de Gennes, P.-G. Scaling Concepts in Polymer Physics. Cornell University
Press, 1979.

M. Rubinstein, R. H. Colby. Polymer Physics. Oxford University Press, New
York, 2003.

G. Strobl. The Physics of Polymers. Springer-Verlag Berlin Heidelberg 2007.
M. Doi. Introduction to Polymer Physics. Oxford University Press, New York,
1995.

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

General Course Information

Course title Polymer Science

Course Number CHEM-121

Teaching semester (according to the 6°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

Introduction

Polymer Classification
Polymerization Reactions
Molecular Weight Distributions
Conformation of Polymer Chains
Polymer Solutions

Thermodynamics of Polymer Solutions

Phase Equilibria
Polymer Properties

Viscoelasticity

Polymer Dynamics

Polymer Crystallization

Polymer Blends and Block Copolymers
Polymer Composites and Nanocomposites

Purpose of the Course
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“T am inclined to think that the development of polymerization is perhaps the biggest
thing chemistry has done, where it has had the biggest impact on everyday life”. This
assessment of the significance of polymer chemistry to modern society was offered
twenty-five years ago by Lord Todd (President of the Royal Society and 1957 Nobel
Laureate in Chemistry), and subsequent developments have only reinforced this
sentiment. There is hardly an area of modern life in which polymer materials do not
play an important role. Applications span the range from the mundane (e.g.,
packaging, toys, fabrics, diapers, non-stick cookware, pressure sensitive adhesives...)
to demanding specialty uses (e.g., bullet-proof vests, stealth aircraft, artificial hip
joints, ...). In many instances polymers are the main ingredients, and the ingredients
whose characteristic properties are essential to the success of a particular technology:
rubber tires, foam cushions and insulation, high-performance athletic shoes, clothing,
and equipment are good examples. In other cases, polymers are used as additives at
the level of a few percent by volume, but which nevertheless play a crucial role in the
properties of the final material; illustrations of this can be found in asphalt (to
suppress brittle fracture at low temperature and flow at high temperature), shampoo
and other cosmetics (to impart “body’’), automobile windshields (to prevent
shattering), and motor oil (to reduce the dependence of viscosity on temperature and
to suppress crystallization).

Student Assessment Method(s)
- Student paper
- Student presentation

Background knowledge Prerequisites
Physical Chemistry Il (Thermodynamics)

Suggested literature

1. 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]

2. P. C. Painter, M. M. Coleman, Polymer Science and Engineering, DEStech
Publications, Inc. 2009.

3. Flory, P.J. Principles of Polymer Chemistry, Cornell University Press New
York 1953.

4. de Gennes, P.-G. Scaling Concepts in Polymer Physics. Cornell University
Press, 1979.

5. M. Rubinstein, R. H. Colby. Polymer Physics. Oxford University Press, New
York, 2003.

6. G. Strobl. The Physics of Polymers. Springer-Verlag Berlin Heidelberg 2007.

7. M. Doi. Introduction to Polymer Physics. Oxford University Press, New York,
1995.

8. A. Yu. Grosberg, A. R. Khokhlov. Giant Molecules. Academic Press, 1997.
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XHM-058 Aopn kai 1816TnTEG XaAapr g ZUPNTTUKVWHEVNGS 'YANG

I'evikég ITAnpo@opicg Madnpatog

TitAog padnporog Aopn kot 1610t teg Xaiapng
ZOUTUKVOUEVNS Y ANG

Kwdwodg Mabnpatog XHM-058

E&bpunvo didackariog cOpLP®Va LE TOV 5°

Odnyod Xmovdmv

Qpeg dvaokariog ava efoopdoa 4

Movddeg ECTS 6

Awdokovteg X. Avactacuaong

Ieprypoen Awdoktéag YAng

1.

2.

9.

Ewayoyn

T etvan yoAapn coumvkvopévn VAN

Avvaperg, Evépyeieg ko Xpovikn Kihipoka otnv Zvopmvkvopévry "'Yin
Awpoplokéc OLVAUES KOU CUUTLKVOUEVY], VAN, IEDOMG, €laotikn, Kot
1EMO0EANCTIKT SVUTEPIPOPE, YYPA Kol Voot

Metaoynpaticpoi ®aoemv

Boowég évvoleg, Alayopiopdg @Ace®Y LYPOV-VYPOV KOL KIVNTIKY] QOGLKOV
S POV, METAoYNUATICUOG PAGEDY VYPOV-CTEPEOD

IMolvpepn

Baowéc évvoleg, ZtatioTikn] OpopeOcE®Y Kot HEYEDOC TOALUEPIKOV
oAvoewV, [EMO0EANCTIKOTNTA KOL TO LOVTEAO EPTLCUOD

Ko)hog10eig Aracmopég

Kivnon Brown ot Noépog tov Stokes, Avvauelc petald KoALOEW®OV
ocopatiov, PaciKn GLUTEPLPOPH CLOTNUATOV KOALOEWO®V

Yypoi Kpvotairor

YypokpuoTaAMKES Phoel, METAGYNUATIGUOS 1GOTPOTNS/VIUOTIKNG (PAong,
Tomoloywég atéheteg, Hlextpwkég ko payvnrikés 0w0mtec, Ilolvpepikoi
vypoi kpHoTAAAOL

Ynreppoproxi Avté-opydvmon

Apoipiio  poplo Kot oVTO-OPYOVOULEVES  QACELS, ALTO-0pYdvmoT o€
GLGTNLOTO TOAVUEPDV

Bwopoprwa

Xoiopr] ocvpmvokvopévn VAn kot @vomn, NovkAeikd o&a, Ilpwmreivec,
[MoAvoaxyapidia, Mepuppdveg

Opyoviké Hiektpovikd Ykd kot Arataerg

Apyéc NAeKTPOVIKOV VAKOV, Baocéc nuaydypeg dwataéels, Hiextpovikég dlatdéels

Baciopéveg o 0pyovIKE — TOAVUEPTKA VAIKA

Ykomog Tov MaOnpatog

Ot o1 Tég eKTiBEVTOL GUOTNUATIKG GTIV TEPLOYT TG OOUNG KL TV WOIOTATOV TNG
YOAQPHG CUUTVKVOUEVNG VANG (TT.)., TOAVUEPT], KOALOEWN, LYPOT KpOOTOALOL,
TOONEVEPYA LOPLa, PLOUOPLA, OPYAVIKA NAEKTPOVIKA) OAAG KO TIS TOOVEG EQPOPLOYEG
TOV GTNV EMGTHUN KOL TNV TEXVOLOYiaL.
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Mé£00o0og A&roldynong @ortntov
[Tpoctoacio BiAloypagikng epyaciag, TPOPOPIKN TOPOVGINCT) THG EPYOTING
EVOTIOV OA®V TOV POLTNTOV

IpoomarToOpPEVES YVAOOELS Y10 TNV OROATN TOPAKOLOVON O
Ddvowoynueia II (Beppodvvaukn), Baoikég yvooeig ymueiog

IIpotewvopeva cuyypappato

1.

2.

3.

10.
11.

12.

13.

14.

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

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

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

P. C. Hiemenz & T. P. Lodge, «Xnueia IToAvpepmdv», Emommuovikn
Empédren . X. Avaotaciadng [Metdgpaon rng, 2n¢ 'Exdoong tov P. C.
Hiemenz & T. P. Lodge, “Polymer Chemistry”, 2" Edition, CRC Press, Boca
Raton, 2007], Havemotuokéc Exdooelg Kprtng, Hpaxieto, 2014

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

W. D. Callister, Jr., «<Emotiun kot Teyvoroyio tov YAkov» [Metdopoon g
5n¢ ’Exdoong tov W. D. Callister, Jr., “Materials Science and Engineering. An
Introduction”, Wiley, New York, 5th Edition, 1999], Exkdd6oceic TC16Aa,
Oec/vikn 2004

K. Toavaywwrtov, “Emotun ko Teyvoroyia [Toilvpepwv”’, Exddoelg [Iyacog
2000, O@ecoarovikn, 1996.

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

A. Yu Grosberg, A. R. Khokhlov, “Giant Molecules”, Academic Press, 1997
K. Ioavayuwtov, “KoAlloedn”, @scocalovikn, 1998.

D. F. Evans, H. Wennerstrom, “The Colloidal Domain, Where Physics,
Chemistry, Biology and Technology Meet”, 2nd Edition, John Willey and
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. O. Kasap, “Apyég Hiektpovikdv YAkov kot Atatdéemv”’, [Metdopacn tng
2" ‘Exdoong tov S. O. Kasap, “Principles of Electronic Materials and
Devices”, McGraw Hill; 2' edition, 2002], Exdoceig [Toracmtnpiov, 2004
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General Course Information

Course title Soft Condensed Matter

Course Number CHEM-058

Teaching semester (according to the 5°
Study Guide)

Teaching hours per week 4

ECTS credits 6

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

CoNORWNE

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. [. 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

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

1996.

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

9. D. F. Evans, H. Wennerstrém, “The Colloidal Domain, Where Physics,
Chemistry, Biology and Technology Meet”, 2nd Edition, John Willey and
Sons, New York, 1999.

0
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10.

11.

12.

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. O. Kasap, “Principles of Electronic Materials and Devices”, McGraw Hill,
2" edition, 2002 [Also in Greek translation, “Apyéc HAextpovikdv YAkév
kot Atatdéewv”, Exdooeig [Mamacotnpiov, 2004]
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XHM-056 Xnpueia Mponypévwy YAIKWV

Fevikég MAnpodopic¢ Madnpatog

Tithog pabripartog Xnueia Mponyuévwy YALKwv

Kwdikog Mabrjpartog XHM-056

E€aunvo StdaokaAiag cupudwva pe Tov 7°

0bnyo Zrmouvdwv

Qpeg Sibaokaiiag ava eBdopada 4

Movadec ECTS 6
ALSAaoKoVTEG M. TpwkaAltng

Nepypadn Adakteag YANG

1. Ewoaywyn
2. Xnuela Twv Ztoyeiwv tng Opadoag 14 (C, Si, Ge, Sn)
e MEs<tala, Hutaywyol, MovwTtég
e Oswpla Tawlwyv (Baolkeg EVVoLeC)
3. Mponyuéva Navo-YAKA:
e Navo-owpatidia (Nanoparticles)
o KPavtikég Koukideg (quantum dots)
e NavoowAnveg & Navooupuata
e HAektpovik Mikpookoria Zapwong (SEM) & AtéAeuvaong (TEM)
4. Mopwdn YAka
e KAaoolkd mopwdn oteped (ZeoABol, AIPO4, tumtou MCM)
e [opwbn MoAupepn Zuvappoyng (Porous Coordination Polymers, PCPs or
Metal-Organic Frameworks, MOFs)
o [1pocbloplopog eLSLKAG emidAvELQC
e Katavoun peyéboug nopwv
5. 1616tnteg Kat 20y poveg Epapuoyég Mponyuévwy Mopwdwv YAkwv
e [poopodnaon & ArmoBrikevon Aepiwv (Hy, CO,/CH4, CO2/N,/0,)
e Blo-latpkég Epappuoyég (Drug Delivery Systems & Gas storage for Medical

Applications)




ZKkomog tou Madnpatog

To pabnua swoayayetl Toug dolttnTéC oto medio Twv MPONYUEVWY UALKWV Ta omola
nepthapBavouv oteped e LOLaiTEPEC UCLKO-XNULKEG LOLOTNTEC (NAEKTPLKEG, OTITIKEC
PoopodNnTIKEG, oflvoPaoikég, ofeldoavaywylkeG KATY) OTILC Ormoieg otnpilovral
ouyxpoveG Kot TUOOVEC UEANOVTIKEC edappoyéc. OL doutntég Siddaokovtal TNV
omoudaldTNTA TNG OXEONC METAEL SOUNG KAl LOLOTATWY KAl WG UIMOPOUV QUTEG va
eheyxBolv  pe  ouotnuatikd  TPomo. Mapouctalovtal kot  avoAvovrol
OVTLTTPOOWTIEUTIKEG KATNYOPLEC UAIKWV HE OTOXO TNV OMOKTNON TOAUTIAEUPNC

yvwong.

Mé£Bobo¢ A§loAdynong dottntwv
Mapouciaon epyaciag Kal ypamntég eEETAOELC.

MNpoanattoUEVEG YVWOELS YL TRV OMaAr tapakoAolOnon
KaAn yvwon o€ B€pata kupiwg avopyavng xnueiag n/kat uAikwv Ba Bonbrnost toug
doltnTéC otV TaxUTEPN Kal £1¢ BaBog katavonon Tng UANG Tou Habnuatog.

Mpotewvopeva ocuyypappaTa
Inorganic Chemistry, Shriver and Atkins, 5t Ed., Part 3: Frontiers
MNapouataoelg Stdackovta

General Course Information

Course title Chemistry of advanced materials
Course Number CHEM-056

Teaching semester (according to the 7°

Study Guide)

Teaching hours per week 4

ECTS credits 6

Curriculum

1. Introduction
2. Chemistry of the Group 14 Element (C, Si, Ge, Sn):
° Metals, Semiconductors, Insulators
° Introduction to Band Theory
3. Advanced Nano-Materials:
° Nanoparticles

. Quantum dots
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. Nanotubes and Nanowires

. Nanostructured Thermoelectric Materials

° Characterization of Nanomaterials using Electron Microscopy,
scanning SEM and transmission TEM

4. Porous materials

° Traditional porous materials (Zeolites and Aluminophoshpates)

° Porous coordination polymers or Metal-organic Frameworks (MOFs)
. Surface area

° Pore size distribution analysis

5. Properties and applications of advanced porous materials
. Gas sorption and storage (H,, CO,/CHg, CO,/N,/0,)
° Bio-medical applications (Drug Delivery Systems & Gas storage for

Medical Applications)

Purpose of the Course

Advanced materials play a major role in modern technology and the development of
new materials with tailor made properties is a key factor for a sustainable growth of
our modern society. The students will become familiar with modern and advanced
materials and will able to recognize the importance of structure-property
relationship. They will also learn how modern chemical approaches can control the
properties of these materials. 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 Method(s)
Presentation and final exams

Background knowledge Prerequisites

Good knowledge of inorganic chemistry.

Suggested literature
Inorganic Chemistry, Shriver and Atkins, 5t Ed., Part 3: Frontiers
Class presentations

66




XHM-xxxx Ac@dAsia ota Epyaothpia Xnueiag

Néo pabnua - Yo swpdppmon

I'evikég ITAnpoopicg Madnpatog

TitAog padnpotog

Kwdwdg Mabnpotog

E&aunvo dwackariog copemva pe tov
0dNY6 Zmovdmv

Qpeg dwwaokariog ova efoopdoa

Movddeg ECTS

Awdokovteg

Ieprypoen Adoktéag YAng
1. Apyéc acpdreroc, nOKM Kol TPOKTIKEG

. Apyég aoparelag
. Mobaivovtog amd To aTuYNHOTO EpYacTNPiwV
. Nopobeoia kot Kavoviopot

2. Apeon avtomdxkpion

. [Ipwteg Pondeieg o epyacthplo ynueiog
. XNUKEG d1oppoég
. AVTYLETOMIOT QOTIAG

3. H xatavonon tov Kivdbvov epyactnpiov

. Tpomot éxBeong
INoooa e acpdielos: cOUPOAD, ETIKETEG KO TOUTEAES
Material safety data sheet (MSDS)/ @O Ao Agdopévav Acparelog
Y Ako¥
. To marykOoHOo eVapUOVIGUEVO GVGTNLA TAEVOUNONG KO ETICTLLOVONG
TOV YNUKOV TPOIOVTOV

4. Avayvopilovtog toug Kivohvoug epyactnpiov: to&ikéc ovoieg kat froloyucol

TOPAYOVTEG

o To&woAoyia: elcaymyn| kot tavounon

. Kopxivoydveg ovoieg

o H Brocvoocdpevon kat n omoPorr| tov T0Evav
o Bloloywot kivovvot

5. Avayvepifovtag Toug Kivdvvoug epyactnpiov: euoikoi Kivovuvol
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APBpotiKég ovoieg

Evplexta vAd

Mn cvupatég ovoieg

Aépra

ZUOTHLOTO YOUNANG Kot VYNANG Ttieong
Hiextpikoi kivduvot

IoviCovoa kot pun wviCovoo aktivoBoiio
Hlektpid ko poyvntikd medio
Kpvoyevikoi kivdvvot

6. A&loldynon kvdovev

Z®OVTOG e 0GPAAELD OTO EPYOCTNPLO YNUELNG
H a&ordynon tov ynuikadv toéikodv kivohvov
Kotavoavtag ta 6pila €ékbeong

H a&orAdynon g ékBeong otig ymukéc ovoieg
Yxed14LoVToG TNV ACPAAELD TEPAUATOV

7. Awyeipion kivodhvov

[Ipootacio poatidv

[Ipootacio Tov dEPUATOC: TPOGTATEVTIKY EVOLACIO KOl EpYOreia
Amaywyot

Yvykpdnon kot e£aepiopog

[Ipootacio and axtivofoiia

[Ipootacio and Aéilep

8. Awyeipion ymukov Kvobvaov

. O yep1opdg yNUIKOV amofAnTov

. Amofnkevon eHEAEKT®OV Kot S10PPOTIKOV VYPDOV
. Amofnkevon yNUIKOV 0VGLOV

. Xelpiopdg emkivovvay omofAntwv

. XMNWKN ac@aieln

Ykomog Tov MaOdnpatog
durocopia kot Lxkomdg Mabpatog:

O K0prog oKomdg ToL paBNUATOG AVTOL givar va eEacParicel 0Tt 0 KABe porTNnTiHG TOL
TUROTOG pog yvopilel oe Babog Pactkd BELATO TOV APOPOVV TNV EPYACTNPLOKN KoL
ANUIKN ao@Aree. AV Kot Oa £xel 0KOVGEL KATOEG GUVOTTIKESG SUAEEELS TYETIKA LE
Oépato acPAAelng KOTA T OAPKELL TV GTOVIMY TOV, KuPIwg TPy and KO
gpyacTnplokd pabnua, etvor onuavtikd va akovoel o€ Babog ta Bpata ot mTpv
OTOKTNOEL TO TTVY10 TOL OV Ba Tov emTPEMEL TAEOV vaL epYAlETON PE YNUIKA Y@pig
v emnpnon tov Kabnyntov tov. To pabnpa Oa eivor to emotéyaspa tov
npoonafeldv pog cov Tunpa vo edpaidcouvE Hio KOLATOVPO OCOAAELNG GTOVG
QOUTNTEG LLOG OTOV KL OV OVTOT TEAMKA OMOPAGIGOVV Vo EPYAGTOVV, EPOOALOVTAG TOVG
LE YVOGELS Kol OeTikn copmeprpopd anévavtt ota Oépata avtd. H mpotevdpuevn
drdkacio eravaAnyng oAAd kot epPdOuvong eivat pia TPOKTIKY IOV GTEAVEL £val
EexdBopo pnvupa TPOg TOVG LoBNTEG TOL Ba TOVG GLVOSEVEL GE OAN TOVS TNV
KopEpa: N ac@dAelo elvan ThvTo oNUOVTIKN Kot YPEALETOL GUVEYT EKTOIOELON KoL
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gypnyopon. Mobnpato ynukng aoc@aielog eivotl TAEOV P TPOKTIKY TOV
axoAovBeitan amd moAld Tuqpota Xnueiag og diapopa Aebvn Tavemotmpia. And
eKTadEVTIKNG dmoyng Ba etvar Eva pabnpa Tov cuvoetl Yvmoelg omd GAOVS TOVG
Topeic tov Tpnpatog pag Kt £161 Ba £xel oNUAVTIKO POAO GTO TPOYPOLLLO LG OPOD
AMya etvot ovTh T GTIYUR o LoO Ut TOL TPOGTOHOVV VO YEQUPDGOVY YVMGELS Ot
10 S1APOoPa. YVOOTIKA TEdiaL.

Mé£00o0og A&rordynong @ortntov

IpoomarTOOPEVES YVAOOELS Y10 TNV OROATN TOPAKOLOVON O

IIpotewvopeva coyypappato
“Laboratory Safety for Chemistry Students” R. H. Hill and D. C. Finster, 2010 by
John Wiley & Sons, Inc., ISBN 978-0-470-34428-6.

General Course Information

Course title

Course Number

Teaching semester (according to the
Study Guide)

Teaching hours per week

ECTS credits

Curriculum

Purpose of the Course

Student Assessment Method(s)

Background knowledge Prerequisites

Suggested literature
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