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Xelpepwo E€aunvo A
NEPIFPAMMA MA@HMATOZ

(1) TENIKA

2XOAH | OETIKQN ENIZTHMQN

TMHMA | AAMNZ «ANOPTANH BIOAOTIKH XHMEIA»

EMINEAO ZMOYAQN | METAMTYXIAKO

KQAIKOZ MAOGHMATOZ | 1 EEAMHNO Z[MOYAQN | 1

TITAOZ MAGHMATOZ

Bloavopyavn Xnueia

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

o€ nep’mrfuan mToU ot TI[I.UTwTLKEQ‘ uovaé’ec amovéuovral oe’ EBAOMAAIAIES

Stakptta puépn tou padnuatog .y. AlaAeéet, Epyaotnplakeg OPES NIZTQTIKEZ

AOKNOELC K.ATT. AV OL TILOTWTLKEG LOVABOEC ATTOVEUOVTAL EVIALX YLo AIAASKAMIAS MONAAEZ
TO 0UVOAO ToU puadnuatog avaypate ti¢ eBdouadlaiec wWpPeg

Stbaokaliog katL To GUVOAO TwWV MIOTWTIKWY UOVASwWV

Ao kab’ e6pag 5

Mpoodeate oelpéc av xpelaatel. H opyavwon Stbackaldiog kat ot
OLOOKTIKEG UEYOOOL TTOU XPNOLULOTTOLOUVTAL TTEPLYPAPOVTOL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | EMLOTNUOVIKOG TOHEQS, ELOLKO UTIORABPO, EELSLIKEVEVEC

. ) VEVIKEG YVWOELG
Yevikou untoBadpou,

elbikou utoBadpou, eLbikevang

VEVIKWV YVWOEWV, AVATTUéNG
beélotnTwv

MNPOAMAITOYMENA MAGHMATA: | OXI

FAQ2A AIAAZKAAIAL ko | EAAHNIKH/ATTAIKH
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://bic.chem.uoi.gr/bioinorganic.html
MAGHMATOS (URL)
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(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovral Ta LadnoLakd AmOTEAECUATA TOU UOTHILATOC Ol CUYKEKPLUEVEC YVWOELS, OEELOTNTEG
Ko LkavotnTteg kataAAnAou enmutéSou mou Ja AIOKTOOUV OL (POLTNTEG UETH TNV ETULTUXN 0AOKANPpwWan
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepypapn tou Emunébou twv Madnotakwv AoTEAEoUATWY pLa KAJE Eva KUKAO omoudwv
ouupwva e to MAaioto Mpoaovtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevuong

o [lepiypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Awa Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnotakwyv ATTOTEAEOUATWY

e JTOX0oG TOU paBApatog sival n SibaockaAia Kot eumédwon Baclkwv apxwv tng Avopyavng
BloAoytkn¢ Xnueiag-Bloavopyavng Xnueiog ol omoieg kpivovtal amapaitnteg yla tnv oAokAnpwon
™G ekmaibevong Twv PETAMTUXLOKWY doltntwy. Emiong, okomog tou pobriuatog eival n
napoucioon Kal n meplypadn Twv Bloavopyovwyv CUCTNUATWY HECA OO TO GUGXETIOMO TNG
Aettoupylag, ™G SoMNG Kal TNG SpACTIKOTNTAG TWV AVOPYAVWY OTOLXELWV OTOUG 0PYOVLOMOUG.
ElSkOTEPA, TO MAONUA auTO Ba TEPLEXEL: Q) CUOTNUOTLKN HEAETN TWV PBLOCUOTNUATWY TWV
LxvooTolxelwv, B) emMidpacn TNG CUYKEVIPWONG TWV LYVOOTOLXELWV OTNV Uyela Kal To mepLBailov
Kal y) GapUaKEUTIKA XNHELQ TWV OVOPYaVWV EVWCEWV.

e  Metd tnv emttuxn oAokAnpwaon Tou padnuotoc ot doltntég Ba mpénel va eival os Ogon:

1. Na avayvwpilouv tn cupBoAn TNG xNUELOG TwV peTaAloBLopoplwy TG00 OTNV AVATITUEN TNG XNUELAG
000 Kol GAAWV cuvadwyv KAASWV EMLOTNUWV

2. Na umopouv va agloAoyrioouv To pOA0 TWV HETAAAKWY LOVTWYV O BLOAOYIKA CUCTAUATAL.

3. Na yvwpilouv tn AstToupyila Twv PeTaAlomopduplvwy TN atoyloBivng tng 6éoueuong ofuydvou
Qo PETOAAKA LOVTO.

4. Na yvwpifouv t Soun kat tn Asettoupyia Twv LeTAAAOEVIUUWY KOL TWV LETAAOTIPWTEIVWV.

5. Na yvwpilouv tn Bloxnueia tou odrpou

6. Na Katavoouv To poAo Twv UETOAALKWY LOVIWY 0Tn pwTtoouvBeon, otig kofalapiveg B12 kal ot
BaolkeG AsLTOUPYIEG TWV EUPBLWV OVTWV.

7. Na yvwpllouv mwg Ta LYVOOTOLXELO CUMUETEXOUV O€ BACLKEG AELTOUPYIEG TOU OpyavIoLOU.

8. Na avayvwpilouv Ti¢ epapuoyEg Twv petarloflopopiwy otnv avamtuén

9. Na propoUv va afloAoyrcouv TG ebapUoyES TwV LETOAAOPBLOMOPIWY WG LETAANOBEPATIEUTIKWV.
10. Na yvwpilouv tig edappoyEg Twy PeTaAloBlopopiwv wg pwtoevepywv Gapuakwyv
11. Na yvwpilouv TIg epapUoyEG TwV PeTaAAoPLlopopiwy we SLayvwoTiKwy.

12. Na yvwpilouv TI¢ epapuoyEG Twv petalloBlopopiwv otnv toflkohoyia.

Tvwoelg

M'VWwon Kol Kotavonon Twy Baclkwy evvolwy, apxwy Kol Bewplwv mou oxetilovtal pe Thv Avopyavn
BloAoyikn Xnuela-Bloavopyavn, To poAo Twv METAAAKWY LOVIWV 0€ BLOAOYIKA cuoTApata, tn Soun
Kol Asttoupyila PeTAANOMPWTEIVWY Kol HETOAAOEVIUUWY, TO POAO TwWV UETAAAKWVY LOVIWV Ot
VOUKAE(KA o€, TIg petaAlomopdupived.
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AegLoTnTEC

Ag€LotnTeg otnv POPAedn kot tnv afloAoynon tou poAou LETAAALKWY LOVTWYV o€ BLOAOYIKA cuoTHATA
TO00 WG EEWTEPLKOG OO0 KAl WG ECWTEPLKOG TTALPAYOVTAG.

IkavoTnTEeG

Ikavotnta €GOPUOYNG TWV TOPEXOUEVWY YVWOEWV OTNV AVILULETWILON TPOBANUATWY TTou adopouV
v Avépyavn BloAoyikr Xnueia kot Bloavopyavn Xnuetia.

IKavOTNTO EpUNVELAC TOU TUTIOU S£0UOU UETOAALKWV LOVTWY UE BlopoplLa.

IKAVOTNTO VA EKTIHA OwOTA-sTIAEYEL Ta TopexOueva dedopéva yla tnv emiluon oclVOeTWY
npoBAnuATwWY.

IKavOTNTO TOGO OTOV AUTOTEAN TPOTO gpyaciag 6co Kat otnv aAAnAemiSpact] Tou pe GAAoOUG doLTNTEG
oe Béparta Tou pabnuatog

Fevikég IkavoTtnTeg

AauBavovtac urmoyn TiG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OMWG UTEG
avaypdpovrat oto Mapaptnua AutAwuatoc kat napatidevrar akoAovdwe) oe oL / MOLEG A0 AUTEG
QATTOOKOME(L TO puadnua;.

Avalitnon, avaAuon kot cuvOson Seboucvwy  SXebLaouog kat Stoyeipton Epywv
KoL TANPOPOPLWY, UE TN XPron Kol TwV

T T 2eBa0ulG aTN SLOPOPETIKOTNTA KAL OTNV

moAumoALTioukoTNTA

Mpooapuoyr o€ VEEG KATAOTATELS . . .
2eBaouog oto puatko neptBaiiov

AfyYn anopacswv . . . .
Enibelén kotvwvikng, emayyeAuatikng kat nGkng

Autovoun epyaoia unevBuvotntag kat evatodnoiog oe euata euAou

Ouadikn epyaocia AOKNGON KPLTIKING KoL LUTOKPLTLKIC

Epyaoia o tedveg meptBailov Mpoaywyn tn¢ EAeUTePnG, SNULOUPYLKNG KAl
EMAYWYLKNG OKEYNC

Epyaoia og Stemiotnuoviko neptBaiiov

MNopaywyn VEwV EPEUVNTIKWV LOEWV

Ol YEVIKEG IKAVOTNTECG TIoU Bl TTPETEL val €XEL ATOKTAOEL 0 GoLTNTAG/POLTATPLA KAL OTLG OTIOLEG
anookomel To padnua eivat:

Avalntnon, avaiuon kal ocuvBeaon dedopévwy kat mAnpodoplwy kat AfPn anoddoewv.
Metatpornn tn¢ Bewplag os mpagn.

Mpoaywyn tng eAeVBepNC, SNULOUPYLKAG KAl ETAYWYLKN G OKEPYNG.

Autovoun alha kat opadikn epyaocia.

Amoktnon tou KatdAAnlou Bewpntikol yvwotikoU umoBabpou wote va eival duvatn n
TEPALTEPW eKTIAlSEUON TOU, g SLEAKTOPLKO eTtineSo (BewpnTIKO Kol EPYACTNPLAKO) .
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NEPIEXOMENO MAGHMATOZ

Nepiexdpeva: Metadopd nAektpoviwv-Metalonpwreiveg. MmAe mpwteiveg tou  xaAkoU
(mAaotokuavivn, alpokuavivn KTA). QWTOCOUVOETIKA CUCTAMOTA. AVIOYWVLOTIKY 6pAcon UETAAWV.
MetaAlomopdupiveg otnv avamvon. Mpwrteiveg owdbripou (m.X. ptpovoukAeotidiky pedouktdan,
deppedotivn, pouBpedolivn kth.). Eviupa-Iuvéviupa (m.X. kuoavokoBalapivn Biz, Bslapivn KtA.).
AMnAerubpaocelg petaMwv pe DNA, RNA kot mapaywywv tous. Ddpuoka pe Baon LETaANQ, OMwE
OVTIKAPKWIKA Pt kot GAAwv MPeTd@AAwv, onwg Pd, Sn, Ti, V, Ru KTA., w¢ avtlopBpLtikwy,
QVTLRAKTNPLOKWY, QAVTLLKWY TAapayovIwy K.d. Padiodappakeutikd otn Sldyvwon Kot Oeparmeia.
AMnAeTudpdoelq UETOAMKWY OVTWY ME TEMTOIA Kol TPWTEVEG WG HOVIEAWV PLOAOYIKWV
ouoTnUatwv. AnAntnpldoel Bopiwv petalwv. Avopyavn Bloloyikn xnueia mepiBailovrog.
BlokataAUTEG KOl BLOMLUNTIKA UALKAL.
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(3) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

MNpoowmo Ye MPOCWTo

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Adaokalia, otnv
Epyaotnpiakn Exnaibevon, otnv
Emikovwvio UE TOUG QOLTNTES

E-mail, PowerPoint

OPTANQZH AIAAZKAAIAZ

Meplypagovtal avaAuTIKd O TPOTTOG
ko uedobot Stdaokaliac.

AlaAéetg, Seuwvapla, Epyaotnplakn
Aoknaon, Aoknon lMebiou, MeAétn &

avaiuvon B1BAoypapiac,
@povriotrplo, Mpaktikn
(Tomo¥<étnon), KAwiwkn  Aoknan,
KaAAtteyviko Epyaotiipto,
Alabpaotikn Stbaokalia,

Exmoubeutikeég emiokéWelg, Ekmtovnon
UEAETNG (project), Suyypoapn epyaciog
/ epyaciwv, KaAditeyvikn énutoupyia,
K.ATT,

Avaypagovtal ol WPeG UEAETNG TOU
outnty  yla  kade  uadnolakn
dpaotnplotnta kKadwe Ko oL WPEG 1N
kadobdnyouuevng UEAETNG CUUPWVA
UE TIC apXEG ToU ECTS

ApastpioTna ®doprog Epyaciacg
Eéaunvou
AloAEeLg 39
Juyypaodn epyaaciag 43
ATOULKN) PEAETN, 43
TiposTolpacia
JUvoAo Mabnpatog 125

AZIONOTHZH ®OITHTQN

Meptypapn ™mge Stadikaoiog
aloAoynong

Mwooa  AfoAdynong,  Méedobdot
aloAdynong,  Awapoppwtikn n
SUUTTEQPAOUATIKI), Aokiuaoia
MoAdamAng  Emidoyng, Epwtnoeic
Juvtoung Amavinong, Epwtioslg
Avantuéng Aokipiwv, EniAvon
MpoBAnuatwv, [lpantn  Epyaoia,

H afloAoynon twv goltnTwy yilvetal Pe TNV TEALKN ypaTTTH
e€€taon. H tedevtaia meplhapPfavet:

Epwtnoelg MoAAAmMARG €mAoyng, oUVIOUNG aAmAvinong,
kplong, avamnrtuéng kabwg kat emiAuong mpoBAnuaTwyY
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ExOeon / Avagopd, [lpopopiki
E¢étaon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
E¢étaon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / A eg

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynaonc KaL Eav Kol Tou
elval mpooBaoiua ard Toug QOoLTNTEG.

(4) ZYNIZTQMENH-BIBAIOTPADIA

1. Buwoavopyavn xnueia, Anuntplog Keoiooyhou, Nlewpyloc Wwuadg, Ekdooelg ZRtn, 2011, 296 oeA.
ISBN 978-960-456-264-0.

2. Bioinorganic Chemistry, Ivano Bertini, Harry B. GRAY, Stephen J. Lippard, Joan Selverstone
Valentine, University Science Books, Mill Valley, California (1994) ISBN 0-935702-57-1

3. «Biological Inorganic Chemistry. An Introduction», Robert R. Crichton, 2008, Elsevier

4. «The Biological Chemistry of the Elements. The Inorganic Chemistry of Life», 2nd Ed., J. J. R. F. da
Silva, R. J. P. Williams, 2001, Oxford University Press

5. «Bioinorganic Medicinal Chemistry», E. Alessio Ed., 2011, Wiley VCH.

EruntAéov cuvictwpevn BiBAtoypadia kat UALKO tpog UEAETN
Metal lons in Biological Systems, 43 Vol. Set, CRC Press.

-Zuvarn) EMLOTNOVIKA TIEPLOSIKA:

Metallomics, Journal of Biological Inorganic Chemistry, Journal of Inorganic Biochemistry,
Bioinorganic Chemistry & Applications, Inorganic Chemistry, Dalton Transactions, Inorganica
Chimica Acta
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(5) GENERAL

COURSE OUTLINE

SCHOOL

Sciences

ACADEMIC UNIT

International Graduate Program in Biological Inorganic
Chemistry

LEVEL OF STUDIES

Graduate

COURSE CODE

1 SEMESTER | 1

COURSE TITLE

Bioinorganic chemistry

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS
the total credits
Face to face 5

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/bioinorganic-en.html

(6) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the

Qualifications Framework of the European Higher Education Area

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

Guidelines for writing Learning Outcomes

oukwnN

7.
8.
9.

The aim of the course is the teaching and understanding of the basic principles of Biological
Inorganic Chemistry - Bioinorganic Chemistry that are considered necessary for the completion of
postgraduate students' education. Also, the aim of this course is to present and describe
bioinorganic systems through the correlation of the function, structure and activity of inorganic
elements within the organisms. In particular, this course will include: a) a systematic study of trace
element biosystems; b) the effect of the concentration of trace elements on health and the
environment; and c) the pharmaceutical chemistry of the inorganic compounds.

Upon completion of this course the students will be able to:

recognize the contribution of chemistry of metal molecules to the development of chemistry and
other related fields.

evaluate the role of metal ions in biological systems.

know the function of metalloporphyrins of hemoglobin in oxygen binding by metal ions.

know the structure and function of metalloenzymes and metalloproteins.

know the iron biochemistry.

understand the role of metal ions in photosynthesis, cobalamine B12 and in basic functions of
living organisms.

know how trace elements are involved in basic functions of the body.

recognize the applications of metal biomolecules in growth.

evaluate the applications of metal biomolecules as metallotherapeutic agents.

10. know metal biomolecules’ applications as photoactive drugs.
11. evaluate applications of metal biomolecules as diagnostic agents.
12. know the applications of metal molecules in toxicology.

Knowledge

Knowledge and understanding of basic concepts, principles and theories related to Biological
Inorganic Chemistry-Biochemistry, the role of metal ions in biological systems, the structure and
function of metalloproteins and metalloenzymes, the role of metal ions in nucleic acids and
metalloporphyrins.

Skills

Skills in predicting and assessing the role of metal ions in biological systems both as an external and

10
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as an internal factor.

Abilities

Ability to apply the knowledge provided to deal with problems related to Biological Inorganic Chemistry
and Bioinorganic Chemistry.

Ability to evaluate the bond type of metal ions with biomolecules.
Ability to correctly evaluate-chooses the data provided to solve complex problems.

Ability to work independently and to interact with other students on the subject.

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

.. . Showing social, professional and ethical

Decision-making - o .
responsibility and sensitivity to gender issues

Working independently o o

Criticism and self-criticism

Team work ) ) ) ) o
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

The general competences that students should have acquired are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

(7) SYLLABUS

11
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Course Theory: electron transfer-metalloproteins. Blue copper proteins (hemocyanin, etc.).
Photosynthetic systems. Competitive metal action. Metalloporphyrins. Iron proteins (e.g.,
ribonucleotide reductase, ferredoxin, etc.). Enzyme-Coenzymes (e.g., cyanocobalamin B1y, thiamine,
etc.). Metal interactions with DNA, RNA and their derivatives. Metal based drugs such as Pt antitumor
agents and other metals such as Pd, Sn, Ti, V, Ru etc as antiarthritic, antibacterial, antiviral agents
etc.. Radiopharmaceuticals in diagnosis and treatment. Interactions of metal ions with peptides and
proteins as models of biological systems. Heavy metal poisoning. Environmental Inorganic Biological
Chemistry. Biocatalysts and biomimetic materials.

(8) TEACHING and LEARNING METHODS - EVALUATION

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

Face to face

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

E-mail, PowerPoint

TEACHING METHODS

The manner and methods of teaching
are described in detail.

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

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

Activity Semester workload
Lectures 39
Essay writing 43
Individual study, 43
preparation
Course total 125

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation

procedure

Student evaluation is done by the final written examination
(100%). The final examination includes:

Multiple Choice, short-answer, open-ended, and Problem

Solving Questions

12
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Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

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

(9) ATTACHED BIBLIOGRAPHY

1. Bloavopyavn xnueia, Anuntplog Kecsiooylou, Mewpyloc Wwudg, Ekdooelg ZAtn, 2011, 296
oeA. ISBN 978-960-456-264-0.

2. Bioinorganic Chemistry, lvano Bertini, Harry B. GRAY, Stephen J. Lippard, Joan Selverstone
Valentine, University Science Books, Mill Valley, California (1994) ISBN 0-935702-57-1

3. «Biological Inorganic Chemistry. An Introduction», Robert R. Crichton, 2008, Elsevier

4. «The Biological Chemistry of the Elements. The Inorganic Chemistry of Life», 2nd Ed., J. J. R.
F. da Silva, R. J. P. Williams, 2001, Oxford University Press

5. «Bioinorganic Medicinal Chemistry», E. Alessio Ed., 2011, Wiley VCH.

Additionally suggested bibliography

Metal lons in Biological Systems, 43 Vol. Set, CRC Press.

- Related academic journals:

Metallomics, Journal of Biological Inorganic Chemistry, Journal of Inorganic Biochemistry, Bioinorganic
Chemistry & Applications, Inorganic Chemistry, Dalton Transactions, Inorganica Chimica Acta
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NEPITPAMMA MAOGHMATO2

(10) FENIKA

Navermotiuwo
Kumnpou

ZXONH

OETIKQN EMIZTHMQN

TMHMA

AAMNZ «ANOPTANH BIOAOTTKH XHMEIA»

EMINEAO ZMOYAQN

METANTYXIAKO

KQAIKOZ MAOHMATOZ

2 EEAMHNO 2[MOYAQN | 1

TITAOZ MAGHMATOZ

DuoLkoxnULKES, PACUATOOKOTILKEG Kall BLOXNILUKES

pnéBodol atn Bloavopyavn Xnueia

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVASEC ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SlaKpLTa UEPN TOU UaBNUATOC TL.Y. ALOAEEELG, EpYyaaTNPLOKEG OPES NIZTQTIKEZ
AOKNOELS K.ATT. AV OL TILOTWTLKEG LOVABOEC ATTOVEUOVTAL EVIALX YLo AIAASKAMIAS MONAAEZ
TO 0UVOAO Tou puadnuatog avaypate ti¢ eBdouadlaiec wpeg
Stbaokaliog katl To GUVOAO TwWV MIOTWTIKWY UOVASwWV
5

Mpoodeate oelpéc av xpelaatel. H opyavwon Stbackaldiog kat ot
OLOOKTIKEG UEYOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTOL

avaAutika oto (6).

TYNOZ MAOHMATO2

yEVikoU untoBadpou,
eLbikou uoBadpou, eLbikevang

VEVIKWV YVWOEWV, AVANTUéNG
beélotnTwv

ETLOTNOVIKOG TOHEQS, ELOIKO UTIORABPO, EELSIKEVEVEC

YEVIKEG YVWOELG

MNPOAMAITOYMENA MAGHMATA:

OXI

FNQ22A AIAAZKAANIAZ ko
EZETAZEQN:

EAAHNIKH/ATTAIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://bic.chem.uoi.gr/physical.html
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(11) MAGHZIAKA ANIOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovral Ta LadnoLakd amoTEAECUAT TOU UATNUATOC Ol GUYKEKPLUEVEG YVWOELS, SEELOTNTEG
Ko LkavotnTteg kataAAnAou enmutéSou mou Ja AIOKTOOUV OL (POLTNTEG UETH TNV ETULTUXN 0AOKANPpwWan
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepypapn tou Emunébou twv Madnotakwv AoteAeouatwy yLa kade eva KUKAo omoudwv
ouupwva e to MAaioto Mpoaovtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevuong

o [lepiypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Awa Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnatakwv ATToTEAEOUATWY

JKOTIOG TOU HoOnpatog eival va e£olkelwBoUV He TG GUOLKOXNULKEG, AOUATOOKOTILKES KL BLOXNMLKES
péEBodol mou xpnoiuomnolovvtal otn Bloavopyavn Xnueia Kot va Katavorioouv oL GpoLtnTéS TIG BACLKEG
apxEC Asttoupyiag Twv opyAvwv TIOU XPNOLUOTOLOUVTAL OTN XNUIKA avaluaon, omAég edapuoyES
QUTWV, KaBWE Kol TA XAPAKTNPLOTIKA Kol XPrOELS TwV cuvnB£oTEpWV opyavwy Kot va aflodoyolv ta
QTMOTEAECUATA TOUG.

MeTtd to TéAog Tou pabriuartog ol pottntég Ba sival os Béon :

e Na yvwpilouv Baoctkéc avalutikég/puotkoxnuikee peBdSoug, va  emAéyouv TNV
KATAAANAOTEPN UE BACN TLG LOLOTNTEC TWV CUUMAOKWY EVWOEWV.

e Na egpunvetouy ta tadopa ddopata cApwaong, va avayvwpilouv XopoKTNPLOTIKEG KOPUDEG
daopdatwyv umtepuBpou, va KAVOUV ATOTIUNGCT, GUCXETLON SOUNG KAl GACHATOG.

e Na opyavwvouv tnv avaluon emiléyovtag tnv opbn pébodo, Aaupavovrag umoyn Tig
OXETIKEG TMAPAPETPOUG (TapeUMOSIOELG) KL KAVOVTAG TOUG AmapaiTtnToug UIOAOYLOMOUG.

e Na KatavooUVv TG BaolkéG €vvoleg TNG PACUATOPWTOMUETPIAG, TOUG VOUOUG KOL VA TOUG
ouvbLalouv kat epapuolouv oe XNULKEG aVaAUOELG.

e Na katavooUv Thv apxn TnG mpoetollaciag Selyudtwy, T XPron MPWToKOAAOU, TPOTTOUG
SelypatoAnyiag, cuvtripnong Selypdatwv.

e Na yvwpilouv tig Baoikég ueBodoug mpoadloplopol TNG HoPLAKNG SOUNG Kol UEAETNG TWV
dlotAtwv PBlopopiwv og SLAAUMA KOl OTEPEA KATAOTOON.

Fevikég IkavoTnTeg

AauBavovtac urmoyn TiG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OMWE AUTEG
avaypdpovtal oto Mapaptnua AutAwuatod kot mapatidevral akoAdoUdwc) o€ mota / MOLEG AT AUTEC
QAITOOKOTME(L TO padnua;.

Avadlitnon, avaAuon kot ouvOean Seboucvwv  Sxeblaouog kat Stoyeipton Epywv

KL TANPOQOPLWY, UE TN XProN KoL TWV

T e ey 2eBa0UlG OTN SLOPOPETIKOTNTA KAL OTNV

TTOAUTTOALTLOULKOTN T
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Mpooapuoyr o€ VEEG KATAOTATELG 2eBaouog oto @uatko meptBaiiov

AnYn aropdoswv Emtibelén KolvwvIKrG, EmayyeEAUATIKIG Kot NIKAG

. . unmevBuvotntag kat evatodnoioag os Jeuata uAou
Autévoun epyaoio

. . A0KNOnN KPLTIKIG KOl UTOKPLTLKIC
Ouadikn epyaocia
. . . Mpoaywyn tn¢ EAeUBEPNG, SNULOUPYLKNG KAl
Epyaocio oe 61edveg meptBailov z g
EMAYWYIKNG OKEYNG

Epyacia o€ biemiatnuoviko neptBaAiov

Moapaywyn VEwV EPEUVNTIKWV LEEWV

Ol YEVIKEG IKAVOTNTEG TIou Bl IPEMEL val €XEL ATOKTAOEL 0 doLTtNTAS/POoLTrTPLA KOl OTLG OTIOLES
anookomel To padnua eivat:

Avalntnon, avaluon katl ocuvBeon dedopévwy kat mAnpodoplwyv kat Afpn anoddoewv.
Metatpornh tng Bswplog oe mpaén.

Mpoaywyn t™¢ eAeVBePNG, SNULOUPYLKAG KOL EMAYWYLKAG oKEPNC.

Autovopun aAld Kot opadikni epyaacia.
Amoktnon tou KatdAAnAou BewpnTikol yvwaotikol untdBabpou wote va elval duvartr) n MepALTEPW
ekmaideuon tou, og SLEAKTOPLKO eMinedo (BewpnTIKO KAl EpyAcTNPLOKO) .

(12) NEPIEXOMENO MAGHMATOZ

Amnoppodnon Kat ekmopn oktvoBoliog, évtaon GACUATIKWY YPOUUWY. AoppOodnaon Kol EKITOUTH
oktwoBoAiag, évtaon GooHATIKWY ypaUUwy. MopLoK CUUUETPLA, Kavoveg emhoynG. HAeKTpoviKn
daopatookornia. UV-VIS-CD Raman—IR—Fluorescence. ESR (apxéc tng daopatookomniag nAEKTpovIKoU
OUVTOVLOMOU spin, ToAAammAotnTa anoppodnocwv). NMR [apxEG tnG PpacuatooKomiag mupnvikou
HAyVNTIKOU GUVTOVIOMOU, spin, Hayvntikn porr, SlEyepon MUPAVWY Kol TEPLOTPEPOUEVO cUOTNHA
avadopdg, dawvopeva amodlEyepong Kol Meplypadr) oto meplotpedopevo cuotnua avadopdg,
eAelBepn enayopevn anooBeon, LETAOXNUATIOMOC Fourier—onpa NMR, xnuLkeg petatonioslc NMR—
'H (nepypadn oto neplotpeddpevo cloThHA avadopdc), N TOPAUETPOC & TOAUTIOPAUETPLKY oTaBepd
pooTaciag Kol MAPAPETPOL TIOU TNV emnpedlouv, enidpacn enaywylkol dalvopévou, enibpaon
HaYVNTIKAG QVLoOTPOTiOG XNUIKWY Seopwv, otabepéc oulevéng NMR-H (efiowon Karplus),
TOAAQMAOGTNTA Kopudwy, TIUEC oTtaBepwv oUTEVENG, XNILKA KAl MAYVNTIKA Looduvauio mupnvwy,
KBavtopnxavik Tepypadr oavaivong doaoudtwv NMR]. Qaocpatookomia NMR-3C, xnukéc
petatonioslg 3C -mpoPAePn XnUKWv petotonicswv (e€lowon Grant Paul), otaBepéc cUleuéng,
dawopevo NOE kat taxutnta meplotpodnc-SLATOULKEG ATOCTACELS, TEXVIKEG SLTAOU GUVTIOVLOUOU,
MEAETN  SUVOULIKWY LOOPPOTILWY, TEXVIKEG Twv dacudtwv NMR—opyavoloyia, Siodidotatn
daopatookonioa NMR Qacpatopetpia palwv (MS). MéBobdol Loviopou (El, C.I, ESI, FAB, FD, MALDI-
TOF), €ién Bpavopatonotoswv.Pacuatopetpia pofwv. Avaluon douns. Eppnveia paopdtwy palwv
OPYOVIKWYV EVWOEWV, CUVOUAOTIKEG ALOKIOELC.

HAektpoxnuikég péBodol otn Bloavopyavn Xnueia (Motevolopetpia-KukAikr BoAtapetpia KTA.).
MayvnTiopdc: Elcaywyr), TUmol Mayvntikng Zupmepldopds, AQpPayvnNTIKEG Kol MapapoyvnTIKES
Erubektikétnteg, H e€iowon Van Vleck, Ebapuoyég tng e€lowong Van Vieck, O vopog Curie-Weiss.
MayvnTikr LeAETn Blopopiwy

Eloaywyn otnv KpuotaAALk kataotaon: To mAéypa Kal n povadiaia kupehida (deikteg Miller kat
KPUOTOAALKG cuothuata). KpuotaAAlk cUpUETpla Kol VOpoG Tou Bragg. EmiAuon dounc. Elcaywyn
oto npoypoppa SHELXTL (f WINGX) kat Abon tng Soung evog mpaypatikou deiypartog. MNapadeiypata
Sopwv. AopEg Blodoyikwv popiwv. Tpameleg kpuoTtaAloypadikwv SeSOUEVWVY.
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(13) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - AZIOAOTHzZH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QITOOTAOEWG EKTIAOEUTN K.ATL.

MNpoowmo Ye MPOCWo

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Adaokalia, otnv
Epyaotnpiakn Eknaidevan, atnv
Emikolvwvia LI TOUG POLTNTEG

E-mail, PowerPoint

OPTANQZH AIAAZKAAIAZ

leplypapovtal avaAuTikad 0 TPOmog
ko uedobot Stdaokaliac.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknan, Aogknan [lebiou, MeAétn &

avaiuvon B1BAoypapiac,
@povriotrplo, Mpaktikn
(Tomo9étnon),  KAwiwri  Acknon,
KaAAiteyviko Epyaotnpto,
Alabpaotikn Stbaokalia,

ExmoubeuTikeég emLokEWeLg, Ekmtovnon
UEAETNC (project), Suyypoapn epyaciog
/ epyaciwv, KaAAteyvikn dnutoupyia,
K.ATt.

Avaypagovtal ol WPeG UEAETNG TOU
outnt  yla  kade  uadnolakn
dpaotnplotnta kKadwe Ko oL WPEG 1N
kaBobnyoUUEVNG UEAETNG CUUPWVA
UE TG apyEG Tou ECTS

Apaotnpiotnta v ;;;uiﬁ,';zdac
AloAEEeLg 39
Zuyypaodn epyaociag 43
ATOULK) PEAETN, 43
TiposTolpacia
JUvoAo Mabnpatog 125
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AZIONOTHzZH OOITHTQN

Meptypapn mg Stadbikaoiog | H aflohoynon twv doltnTwy ylvetal Pe TNV TEAKNA ypartn
aéloAdynong egetaon (mooooto 100%). H teAeutaia mepthapPfdvel

Mwooa  AéloAoynong,  MéeGobol
aloAdynons,  Aapopewtikn n
JUUTTEPAIOLLOTIKY, Aokipaoia
MoMartAri¢  Emidoyng,  Epwtroeig
Zuvroung  Amavtnong,  Epwtroeig
Avantuéneg Aokiuiwv, EniAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExOeon / Avagopd, [lpopopikn
E¢étaon, Anudoiwa  lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAec

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynonc KaL Eav Kol Tou
elvat mpoaBaaotua oo ToUS POLTNTEG.

Epwtnioelg moAamAng €mloyng, OUVIOUNG OnAvInong,
kpiong, avamntuéng kabwg kat emiAuong mpoBAnpaTwy

(14) ZYNIZTQMENH-BIBAIOTPA®DIA

-lMpotewvouevn BiBAloypapia :

Infrared and Raman Spectra of Inorganic and Coordination Compounds: Part A: Theory and
Applications in Inorganic Chemistry, Sixth Edition, Kazuo Nakamoto, Print ISBN:9780471743392,
Online ISBN:9780470405840, DOI:10.1002/9780470405840, Wiley on line

Physical Methods for Chemists, Russel S. Drago, second edition, Surfside scientific publishers,
1992, USA.

Molecular Magnetism, Olivier Kahn

Crystal Structure Analysis. Principles and Practice Clegg, W., Blake, A.J., Gould, R.O. and Main, P.
Instrumental methods in Electrochemistry, Southampton Electrochemistry Group, Elis Horwood
Ltd, 1990

Inuelwoelg MNapadwoswv

-Juvarn EMLOTNOVIKA TIEPLOSIKA:

Inorganic Chemistry, Dalton Transactions, Polyhedron, Inorganica Chimica Acta
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COURSE OUTLINE

(15) GENERAL
SCHOOL | Sciences
ACADEMIC UNIT | International Graduate Program in Biological Inorganic
Chemistry
LEVEL OF STUDIES | Graduate
COURSE CODE | 2 SEMESTER | 1
COURSE TITLE | Physicochemical, Spectroscopic and Biochemical
Methods in Bioinorganic Chemistry
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS

the total credits

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/physical-en.html

(16) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

The aim of the course is to familiarize students with the physicochemical, spectroscopic and
biochemical methods used in Bioinorganic Chemistry. In addition, students are taught the basic
principles of instruments operation used in chemical analysis, their applications, their characteristics
and uses and to evaluate their results.

After completion of the course, students should be able to:

e  know basic analytical / physicochemical methods and to choose the most appropriate method
based on the properties of compounds.

e interpret spectra, identify characteristic peaks of infrared spectra and make structure and
spectrum correlation.

e Organize the analysis by selecting the correct method, taking into account the relevant
parameters (interferences) and making the necessary calculations.

e analyze by selecting the correct method, taking into account the relevant parameters
(interferences) and making the necessary calculations.

e understand the basic meanings of spectrophotometry, laws and apply them to chemical analysis.

e Understand the principle of samples preparation, protocol used, sampling patterns and samples’
maintenance.

e be familiar with the basic methods of molecular structure determination and study of
biomolecular properties in solution and solid state.

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Showing social, professional and ethical

Decision-making
responsibility and sensitivity to gender issues
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Working independently Criticism and self-criticism
Team work Production of free, creative and inductive thinking
Working in an international environment ...
Working in an interdisciplinary environment Others...

Production of new research ideas ...

The general competences that the student should have acquired and to which the subject is aimed
are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

(17) SYLLABUS

Ultraviolet and Visible Spectroscopy, electronic transitions, radiative processes, energy diagram,
internal conversion, conical intersection, structure determination and solvent effect

Fluorescence spectroscopy, Stokes Shift, fluorescence, experiments
, quenching, lifetime and quantum yield, fluorescence anisotropy
Infrared Spectroscopy,

Raman Spectroscopy

Mass spectroscopy. lonization methods.

Electron spin resonance spectroscopy.

Spectroscopic methods for structure analysis such as mass spectrometry, nuclear magnetic resonance
spectroscopy, infrared spectroscopy, and ultraviolet spectroscopy. Fundamentals of the NMR
phenomenon, relationship between NMR spectra and molecular structure. Recording of routine
spectra (1H and 13C), esssentials of data processing (e.g., weighting functions). 1D NMR techniques:
Decoupling, DEPT, relaxation measurement, magnetisation transfer, NOE difference spectra. 2D
NMRtechniques: Homo- and heteronuclear correlation (COSY, TOCSY, HSQC, HMBC), measurement of
the nuclear Overhauser effect (NOESY, ROESY).

Cyclic voltamentry
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Mass spectroscopy ESI, FAB, FD, MALDI-TOF ionization procedures.

X-ray,, Bragg's Law, ® What's in a crystal?, space group symmetry, non-crystallographic symmetry,
impossible symmetry , Practical Details, growing crystals, sample preparation, X-ray sources, data
collection, Solving Structures from Diffraction Images

(18) TEACHING and LEARNING METHODS - EVALUATION

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

USE OF INFORMATION AND | E-mail, PowerPoint
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching Lectures 39
are described in detail.

Essay writing 43

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

43

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

Course total 125

STUDENT PERFORMANCE | Student evaluation is by the final written examination
EVALUATION | (100%). The final examination includes:

Description of the evaluation | Multiple Choice, short-answer, open-ended, and Problem
procedure Solving Questions.

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

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

(19) ATTACHED BIBLIOGRAPHY

Suggested Bibliography

1) Infrared and Raman Spectra of Inorganic and Coordination Compounds: Part A: Theory and
Applications in Inorganic Chemistry, Sixth Edition, Kazuo Nakamoto, Print ISBN:9780471743392,
Online ISBN:9780470405840, DOI:10.1002/9780470405840, Wiley on line

2) Physical Methods for Chemists, Russel S. Drago, second edition, Surfside scientific publishers,
1992, USA.

3) Molecular Magnetism, Olivier Kahn

4) Crystal Structure Analysis. Principles and Practice Clegg, W., Blake, A.J., Gould, R.O. and Main,
P.

5) Instrumental methods in Electrochemistry, Southampton Electrochemistry Group, Elis

Horwood Ltd, 1990

6) Lectures Notes

Related academic journals:

Inorganic Chemistry, Dalton Transactions, Polyhedron, Inorganica Chimica Acta
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NEPITPAMMA MAOGHMATO2

(20) FENIKA

ZXONH

OETIKQN EMIZTHMQN

TMHMA

AAMNZ «ANOPTANH BIOAOTTKH XHMEIA»

EMINEAO ZMOYAQN

METANTYXIAKO

KQAIKOZ MAOHMATOZ

3 EEAMHNO 2[MOYAQN | 1

TITAOZ MAGHMATOZ

Elbika ©épata Bloxnuelag-Mopiakng Blodoyiag

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TLOTWTLKEG UOVASEC ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SLaKpLTa UEPN TOU UaBNUATOC TL.Y. ALOAEEELS, EpYaOTNPLOKEG NIZTQTIKEZ

QPE2

AOKNOELC K.ATT. AV OL TILOTWTLKEG UOVABOEC ATTOVEUOVTAL EVIALQ YLo MONAAEZ

TO OUVOAO ToU padnuatog avaypayte tic eBoouadiaie wpeg
Stbaokaliog katL To GUVOAO TwWV MIOTWTIKWY UOVASwV

AIAAZKANIAZ

Mpoodeate oelpéc av xpelaatel. H opyavwon Stbackaldiog kat ot
OLOAKTIKEG UETOSOL TTOU XPNOLUOTTIOLOUVTAL TIEPLYPAPOVTOL

avaAutika oto (6).

TYNOzZ MAOHMATO2

YEVikoU urtoBadpou,
eLbikou utoBadpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
beélotnTwv

ETLOTNOVIKOG TOHEQS, ELOIKO UTIORABPO, EELSIKEVEVEC
VEVLIKEG YVWOELG

MNPOAMAITOYMENA MAGHMATA:

OXI

FNQ2zA AIAAZKANIAZ ko
EZETAZEQN:

EAAHNIKH/ATTAIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://bic.chem.uoi.gr/biochemistry.html
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(21) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovral Ta LadnoLakd amoTEAECUAT TOU UATNUATOC Ol GUYKEKPLUEVEG YVWOELS, SEELOTNTEG
Ko LkavotnTteg kataAAnAou enmutéSou mou Ja AIOKTOOUV OL (POLTNTEG UETH TNV ETULTUXN 0AOKANPpwWan
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepypapn tou Emunébou twv Madnotakwv AoteAeouatwy yLa kade eva KUKAo omoudwv
ouupwva e to MAaioto Mpoaovtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevuong

o [lepiypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Awa Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnatakwv ATToTEAEOUATWY

To puadnua mapéxet oto doutnt eufdabuvon oe emileypéva kedpdalota Bloxnueiag kat Moplaknig
Blohoyiag pe teAikd otoxo tnv Slauopdwon Mg yevikng PBdaong yvwoswv kot avtApewv
arnapaitntng yla tnv katavonon tng Bloxnueiag, duotoloyiag, pappakoloyiog kot KAWVIKAG XNHUELAC,
NV eKPAdnon, Péow Tapadelypudtwy, TG ehOpUOYNG TWV XNUWKWY YWWOEWV OTNV EPUNVELD TWV
Bloiatpikwy dpawvopevwy, TNV €0IKEIWON TWV oTIOUSACTWY HE TG apXEG Bloxnueiog kat Moplokig
BloAoyiag kat tnv €§olkelwon Twv oMoUdACTWY HE TIG APXEG EPYAOTNPLOKWY HeEAETWY. Emiong, ot
doutntég va elvat oe BEon va £(ouv TNV LKAVOTNTA va TIEPLYPAPOUV BACIKOUC KUTTAPORLOAOYLKOUG
HNXavIopouc.

Fevikég IkavotnTeg

NauBavovtag urtoYn TIC YEVIKEG IKAVOTNTEC TTOU TIPETTEL VA EXEL ATTOKTIOEL O TTUXLOUXOG (OMWE QUTEG
avaypdpovtal ato Mapaptnua AutAwuatod kot mapatidevral akoAdoUdwc) o mota / MOLEG Ao AUTEG
QITOOKOMEL TO padnua;.

Avadlitnon, avaAuon kot ouvOean Seboucvwv  Sxeblaouog kat Stayeipton Epywv
Kol TANPO@OPLWY, UE TN XPron KAl TWV

arapaltTwy TExVoAoyiy 2€Ba0ou0G 0T SLAPOPETIKOTNTA KAl TNV

TTOAUTTOALTLIOULKOTN T

lpooapuoy! O& VEEC KATAOTATELG . . .
2€Baouog oto puatko neptBaAiov
Angn anopacswv
Entibelén kolvwvikng, emayyeAUTIKAG Kot NGLKNG

Autovoun epyaocia unevduvotTnTaG KatL evatodnoiog o Yeuata @uAou

Ouadikn epyaoio AOKNON KPLTIKNG KoL LUTOKPLTIKNG

Epyaoia o Stedvég neptBailov lpoaywyn tn¢ eEAeUTePnG, SNULOUPYIKIG KoL
EMAYWYLKNG OKEYNC

Epyacia o< lemiatnuoviko neptBaiiov

MMoapaywyn VEwV EPEUVNTIKWV LOEWV

OL YEVIKEG LKOVOTNTEG TTOU Bol TPETEL val €XEL aMOKTAOEL 0 pottnTAG/doLTATPLO KAl OTLG OTIolEC
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amookomei to padnua sivat:

Avalntnon, avaiuon katl ocuvBeon dedopévwy kat mAnpodoplwy kot Afpn anoddcewv.
Metatponh tn¢ Bswplag o mpakn.

Mpoaywyn tng eAeVOEPNG, SNULOUPYLKNG KAL ETMOYWYLKNG OKEYNG.

Autovoun aAld kot opadikn epyaoia.

Amoktnon tou KatdAAnlou Bewpntikol yvwoTikol umofabpou wote va eivat duvath n
TEPALTEPW eKTIALOEVON TOU, O SLEAKTOPLKO eTinedo (BewpnTIkO KoL EpyAOTNPLOKO) .

(22) NEPIEXOMENO MAOGHMATOZ

(o) Bloynueia: NoukAeivikd oféa, MEMTIOIKEG OPUOVEG, BLOAoyKEG MeUPpAveg, BLoAoyikol TUTOL,
B€pata eviupoAoyiag, eVIULKEG TEXVLKEG, KLVNTIKA EVIUULKWY avTLdpaoswy, Sopr ev(UUWVY KTA.

(B) Nentiboxnueia. Eloaywyn, a-apwvogea, Memtidia kot mpwteiveg. Memtidikr cuvOeon. Tplodldotatn
Sopn mentdiwy Kal MpWTelVwV. MapdnAeupeg avildpACELG TNV EMTIOLKI) CUVOEGT. ALAXWPLOUOG KL
anopdvwon MENTISIWY Kot TPWTEIVWY. MepLkEC BLOAOYLKEC TTPOEKTAOCELG METTLOIKAC XNUELAG.

(v) EykAnuatoloyikn Xnueia-Aitkootikn Tofitkohoyia

(6) Kuttapikn BloAoyia. MikpoBrakég Toivec.
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(23) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

Navemotripo
Kumnpou

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

MNpoowmo Ye MPOCWTo

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevon, otnv
Emikovwvio UE TOUG QOLTNTES

E-mail, PowerPoint

OPTANQZH AIAAZKAAIAZ

Meplypagovtal avaAuTIKd O TPOTTOG
ko uedobot Stdaokaliac.

AlaAéetg, Seuwvapla, Epyaotnplakn
Aoknaon, Aoknon lMebiou, MeAétn &

avaiuvon B1BAoypapiac,
@povriotrplo, Mpaktikn
(Tomo¥<étnon), KAwiwkn  Aoknan,
KaAAtteyviko Epyaotiipto,
Alabpaotikn Stbaokalia,

Exmoubeutikeég emiokéWelg, Ekmtovnon
UEAETNG (project), Suyypoapn epyaciog
/ epyaciwv, KaAditeyvikn énutoupyia,
K.ATT,

Avaypagovtal oL wWpPeG UEAETNG TOU
outnty  yla  kade  uadnolakn
dpaotnplotnta kKadwe Ko oL WPEG 1N
kadobnyouuevng UEAETNG OUUPWVA
UE TIC apXEG ToU ECTS

Apaotnpiotnta v ;;;uiﬁ,';zdac
Aalé€elg 39
Zuyypaodn epyaociag 43
AtouLkn PHeAETN, 43
TpoeTolacia
JUvoAo Mabnpatog 125

AZIONOTHZH ®OITHTQN

Meptypapn ™mge Stadikaoiog
aloAoynong

Mwooa  AfoAdynong,  Méedobdot
aloAdynong,  Awapoppwtikn n
SUUTTEQPAOUATIKI), Aokiuaoia
MoAdamAng  Emidoyng, Epwtnoeic
Juvtoung Amavinong, Epwtioslg
Avantuéng Aokipiwv, EniAvon
MpoBAnuatwv, [lpantn  Epyaoia,

H atloAoynon twv poltntwy yivetal eite Ye mapouaciaon oe
enutponn SL6a0KOVIWY Kal SNUOCLO AKPOATHPLO ATOULIKWY
glte pe TNV TEAKKN ypamti

epyaoclwv(nocootd 40%)
egétaon (mooootd 60%). H teAeutaia meplhapfavel

Epwtnoelg MoAAAmMARG €mAoyng, oUVIOUNG aAmAvinong,

Kplong, avamntuéng kabwc kot emiAuong mpoBAnuUaTwy
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Naveruotruo
Konpou

ExOeon / Avagopd, [lpopopiki
E¢étaon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
E¢étaon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / A eg

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynaonc KaL Eav Kol Tou
elval mpooBaoiua ard Toug QOoLTNTEG.

(24) ZYNIZTQMENH-BIBAIOTPA®IA

-Mpotetvouevn BiBAoypapia :

PUBLISHERS LTD, 2006

-Zuvarn) EMLOTNOVIKA TTEPLOSIKA:

Chemistry

1. EWdikd Ofpata Bioloyiog Kuttdpou. PuBuiotikol pnyaviopol Kuttaplkig Asttoupyiac.
Owuomnoulog, I. N. (2006). Ek66oeLg University Studio Press. @eaoalovikn.

2. To Kuttapo: Mo Moplakn Mpocéyylon ENITOMH EKAOZH, Geoffrey M. Cooper & Robert E.
Hausman, Ex&oon: 1n/2013, AKAAHMAIKEZ EKAOZEIZ |. MMAZAPA & ZIA O.E., 2013

3. BaolKEG apXEG KUTTAPLKNAG Bloloylag Alberts (latp. Ekd. MaoxaAidng 2006), Alberts B., Bray
D., Hopkin K., Johnson A., Lewis J., Raff M., Roberts K., Walter P., 2n £k&./2006, BROKEN HILL

Journal of Medicinal Chemistry, Molecular Oncology, Biological Chemistry, Journal of Biological
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COURSE OUTLINE

(25) GENERAL
SCHOOL | Sciences
ACADEMIC UNIT | International Graduate Program in Biological Inorganic
Chemistry
LEVEL OF STUDIES | Graduate
COURSE CODE | 3 SEMESTER | 1
COURSETITLE Special Topics in Biochemistry-Molecular Biology
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS
the total credits
5

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/biochemistry-en.html

(26) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

The course provides deepening into selected chapters of Biochemistry and Molecular Biology. The
ultimate goal is to configure a general base of knowledge and perceptions, necessary for the
understanding of biochemistry, physiology, pharmacology, clinical chemistry, for learning by
examples, for application of chemical knowledge in the interpretation of biomedical phenomena and
to familiarize students with the principles of Biochemistry, Molecular Biology and with the principles
of laboratory studies. Also, students will be able to describe essential cytological mechanisms.

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showmq s'o'cm/, profess‘lc'Jn'aI and eth/ca(
responsibility and sensitivity to gender issues

Working independently o o

Criticism and self-criticism

Team work ) ) ) ) o
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

The general competences that students should have acquired are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work
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Navemotripo
Kunpou

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical

and laboratory).

(27) SYLLABUS

(o) Biochemistry: Nucleic acids, peptide hormones, biological membranes, biological types,
enzymology issues, enzyme kinetics, enzyme structure etc.

(b) Peptide chemistry: Introduction, a-amino acids, peptides and proteins. Peptide synthesis. Three-
dimensional structure of peptides and proteins. Side reactions of peptide synthesis. Separation and

isolation of peptides and proteins. Biological extensions of peptide chemistry.

(c) Forensic Chemistry-Forensic Toxicology

(d) Cell Biology. Microbial Toxins.

(28) TEACHING and LEARNING METHODS - EVALUATION

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

Face to face

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

E-mail, PowerPoint

TEACHING METHODS

The manner and methods of teaching
are described in detail.

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

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

Activity Semester workload
Lectures 39
Essay writing 43
Individual study, 43
preparation
Course total 125

STUDENT PERFORMANCE
EVALUATION
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Description of the evaluation | Student evaluation is done either by presenting to a
procedure committee of teachers and a public audience (40%) and by
the final written examination (60%). The final examination
includes:

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

Multiple Choice, short-answer, open-ended, and Problem
Solving Questions

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

(29) ATTACHED BIBLIOGRAPHY

1. Eldkd O€pata Blodoylag Kuttdpou. PuBuiotikol unxaviopol KUTTapLkig Aettoupyiag. @wUomouAog,
I. N. (2006). Ek660eLg University Studio Press. @scoalovikn.

2. To Kouttapo: Mwa Moplakr) Mpocéyylon EMNITOMH EKAOZH, Geoffrey M. Cooper & Robert E.
Hausman, EkSoon: 1n/2013, AKAAHMATKEX EKAOZEIZ I. MTMAZAPA & IA O.E., 2013

3. Baolkég apxeG kuttaplkng Bloloyiag Alberts (latp. Exkd. MaoxaAidng 2006), Alberts B., Bray D.,
Hopkin K., Johnson A., Lewis J., Raff M., Roberts K., Walter P., 2n €k5./2006, BROKEN HILL PUBLISHERS
LTD, 2006

- Related academic journals:

Journal of Medicinal Chemistry, Molecular Oncology, Biological Chemistry, Journal of Biological
Chemistry
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NEPITPAMMA MAOGHMATO2

(30) FENIKA

Navermotiuwo
Kumnpou

ZXONH

OETIKQN EMIZTHMQN

TMHMA

AAMNZ «ANOPTANH BIOAOTTKH XHMEIA»

EMINEAO ZMOYAQN

METANTYXIAKO

KQAIKOZ MAOHMATOZ

3 EEAMHNO 2[MOYAQN | 1

TITAOZ MAGHMATOZ

Bloduoikn tng pappakeutikng Spaong

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TLOTWTLKEG UOVASEC ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SlaKpLTa UEPN TOU UaBNUATOG TL.Y. AlaAEEELg, EpyaoTnpLakES OPES NIZTQTIKEZ
AOKNOELC K.ATT. AV OL TILOTWTLKEG UOVABOEC ATTOVEUOVTAL EVIALQ YLo AIAAZKANIAS MONAAEZ
TO 0UVOAO ToU padnuatog avaypayte tic eBdouadlaies wpeg
Stbaokaliog katL To GUVOAO TwWV MIOTWTIKWY UOVASwV
5

Mpoodeate oelpéc av xpelaatel. H opyavwon Stbackaldiog kat ot
OLOAKTIKEG UETOSOL TTOU XPNOLUOTTIOLOUVTAL TIEPLYPAPOVTOL

avaAutika oto (6).

TYNOzZ MAOHMATO2

YEVikoU urtoBadpou,
eLbikou utoBadpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
beélotnTwv

ETLOTNOVIKOG TOHEQS, ELOIKO UTIORABPO, EELSIKEVEVEC

VEVLIKEG YVWOELG

MNPOAMAITOYMENA MAGHMATA:

OXI

FNQ2zA AIAAZKAANIAZ ko
EZETAZEQN:

EAAHNIKH/ATTAIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://bic.chem.uoi.gr/physical.html
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(31) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovral Ta LadnoLakd AmOTEAECUATA TOU UOTHILATOC Ol CUYKEKPLUEVEC YVWOELS, OEELOTNTEG
Ko Lkavotnteg kataAAnAou enmuméSou mou Va AIOKTIOOUV OL (POLTNTEG UETA TNV ETILTUX OAOKANpwaon
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepypapn tou Emunebou twv Madnotakwv AoTEAEoUATWY pLa KAJE Eva KUKAO omoudwv

ouupwva e to MAaioto Mpoaovtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevuong

o [leplypapikol Asikteg Emuneébwy 6, 7 & 8 tou EupwnaikoU lMAatoiov Mpoooviwv Ald Biou

Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnotakwyv ATTOTEAEOUATWY

MEeTd tnv emtuxf oAokApwaon tou padrpartog, meplypadikol Seiktn 6 Tou Eupwmaikou MAalciou
Mpocovtwy, oL doltntég Ba mpémel va ival og Béon:

'VwoeLg

Na yvwpilouv BaclkES apxEG TNG BLOPUOIKAG TWV Blopopiwy Kot TwV Gapuakwy

Na yvwpilouv tnv enibpacn AELTOUPYLIKWY OPASWY KOl OTEPEOXNHUELAG OTN BLoAoyikn Spaon
EVWOEWV

Na yvwpilouv Bacikoug SIkTuakoUg TOToUG eUpeong MAnpodopiag doutkng Blohoyiag

Na yvwpilouv €l6n Aoylopikol Kot TNG apXES TNG LOPLOKAG TPOCsOoUoiwang

Na yvwpillouv BaCLKEG EVVOLEG TTOAUTIAPAETPLKI G OTATLOTIKAG AVAAUGNG

Na yvwpilouv Ti¢ Baoikég apxEG mou SLEMoUV TG NoooTkéG ZxEoelg Aoung Apdaong (QSAR)

AMNAeTUSpAOELS IPWTEIVNG-TIPOaSETN (HopLakr TPOodeon Kal LopLOK SUVALLKN)
Ogppoduvaptkn g aAAnAeniSpaonc (NAEKTPOVLOKEG, OTEPLKEG, TOTIOAOYIKEG Kall
V6PodOPLKEG MOpAUETPOL)

MeBoboAoyia QSAR

AgflotnTEC

E€okelwon pe T poplakn poviehonoinon
E€okelwon pe TNV availuon BLo-ducIKoXNULKWY LBLOTATWY LECW TIOAUTIAPALETPLKWY
HEBOSWV

IKavOTNTEG

IkavoTnTa ylo OpadLKN 1) AUTOTEAN epyacia

AuvatotnTa EKUABNONG OXETIKWY UTIOAOYLOTLKWV TTAKETWV

Fevikég IkavotnTeg

NAouBavovtac uroyn TiG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OMWG AUTEG
avaypdgovtal oto Mapaptnua AutAwuatoc kot mapatidevral akoAdoUBwc) o€ mola / OLEG Ao AUTEG
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QITOOKOME(L TO padnua;.

Avadlnitnon, avaiuon kot ouvdean dedouévwy  ZxebLaouog kat Staxeipton Epywv
Ko TANPO@OPLWY, UE TN XPHoN KAl TWV
anapaitnTwy teEYVoAoylwv

2eBaouog oTn SLAPOPETIKOTNTA KAl OTNV
ToAumnoALtiouLkoTnTaL

lpooapuoyn Oc VEEC KATAOTATELG

2eBaouog oto uatko meptBaiiov

AnyYn aropdoswv

Enibelén kolvwvikng, emayyeAUATIKAG Kot NGLKNG

Autovoun epyaoio UnevduvoTnNTaG KaL evatodnoioag o Yuata @uiou

Ouadikn epyaoio AOKNON KPLTIKNG KO LUTOKPLTIKNG

Epyaoia o Stedveg neptBailov Mpoaywyn tng EAeUBEPNG, SNULOUPYIKIG KAl
EMAYWYLKNG OKEYNC

Epyacia os blemiatnuoviko neptBaiiov

Mapaywyn VEwWV EPEUVNTIKWY LOEWV

Ol YEVIKEG IKAVOTNTEG TIoU Bl IPETEL val €XEL ATOKTAOEL 0 GoLTtNTAG/POLTATPLA KL OTLG OTOLEG
anookomel To pabnua eivat:

Avalntnon, avaluon Kot ouvBeon dedouévwy Kat MAnpodopLWwY, HE TN XPoN Kal Twv
anapaitnTwyv TeExVoAloyLwyv

Autdvoun epyaocia

Auvatdtnta yla opadikn epyacia

AuvatdtnTa eKPAONONG OXETIKWY UTIOAOYLOTIKWY TTAKETWY

Anoktnon &gflotntag dnuootag mapouvoiaong BLBALoypadLkig Epeuvag

ATOKTNoN Tou KatadAAnAou Bewpntikol yvwotikoU untoBabpou wate va sival Suvatn n
epaltépw ekmaibeuon Tou, oe S16aKTOPLKO eminedo (BewpnTLKO KAl EPYOCTNPLAKO) .

(32) MEPIEXOMENO MAGHMATOX

o v s w

N

Ixeblaouog papuakwy. Elcaywyn: ZUCXETION MOPAPETPWY (YEwUETpla, oTeEpeOXNUELa,
BlodlaBeoipdtnTa, ToELKOTNTA, TTAPEVEPYELEG, AAANAETILOPACELG).

H Bloduoikr g 3D SopunG. Aour MPWTEIVWY Kat Lakpopoplwy. Eukapia, Avadimiwaon —
Evepyelaka povomatia.

Aopikn Bloloyia. Melpapatikeg Texvikeg (X-ray, NMR)

Baoelg 6edopévwy. Aour BAoewv Kal oXeTIKwY apxeiwv (PDB)

Eloaywyn oto poptako modeling. Texvikeg povtehomoinong kot aAyoptlouol.

EVWOELG OUVAPUOYNG. OewpnTIKA HEAETN QVTLKOPKLVIKWY EVWOEWV OUVAPHOYAG Kol TwV
HUNXOVIOUWY QVTIKAPKLVIKAG §pAcng TouC.

Movtélo LoohoBiknc avaloyiag. MpooxeSlaoudg papudkwv

Mpocopolwoelg poplakng Suvaptkng Blopopiwv. AAANAeTUSpAoeLg TPWTEIVNG-TtpoodETn
(LopLakn mpdabeaon kal poplakn duvauikn) Oeppoduvaptkn tng aAAnAenidpaong
(nAekTpOVIaKEC, OTEPIKEC, TOTTOAOYLKEG Kol ubpodoPLkéG apapetpol). Force fields.

‘EvvoleG TOAUTIAPAUETPLKNA G OTATIOTIKAG AVAAUGCNG
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10. QSAR - ZxeSL00p0G papudkwy. Eloaywyn: ZUOXETLON MAPAUETPWY (YewMeTpla,

otepeoxnuela, Blodtabeoiudtnta, ToSKOTNTA, MOPEVEPYELEG, AAANAETUEPATELC).

11. AloB£opo Aoylopiko (emidetén i/kat hands-on training)

12. Epyaoia - Mapoucioaon

(33) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

TPONOZ NAPAAOZHZ
Mpoowro ue npoowrno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

MpOowMo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Albaokadia, otnv
Epyaotnpiakn Exnaibevon, otnv
ETiKoWVwVvio UE TOUG QOLTNTES

E-mail, PowerPoint, Enidetén e161kol AoyLlopikol

OPTANQZH AIAAZKAAIAZ

Meptlypdgovtal avaAuTIKd O TPOTTOG
ko puédodot Sitbaokaliog.

AlaAéetg, Seuwvapla, Epyaotnplakn
Aoknon, Acgknon [llediou, MeAétn &

avadvon BiBAloypapiag,
@povriotrplo, Mpaktikn
(Tomo¥<étnon), KAwvikn  Aoknan,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EKTTLOEUTIKEG ETILOKEWELG, EKmTOovnaon
UEAETNC (project), Zuyypacpn epyaaiog
/ epyaciwv, KaAditeyvikn énutoupyia,
K.AT.

Avaypapovtal ol WPeG UEAETNC Tou
owutnty  yla  kade  uadnolakn
dpaotnplotnta kadwe Kal oL WPEG Un
kadobdnyouuevnG UEAETNG CUUPWVA
UE TIC apxEG ToU ECTS

z E -

ApaotnpiotnTa @oprog 'pyacnag
ESaprivou

AwaAégelg 39

Tuyypadr epyaociag 3

ATOULKN HEAETN, 23

TpoeTolacia

ZUvolo MaBnpatog 125
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AZIONOTHzZH OOITHTQN

Meptypoapn ™mge Stadikaoiog | H agloAoynon twv doltnTwy yivetal ite e mapouciaon o€
aéloAdynong emLTpOont SL800KOVIWY KoL SNUOOLO AKPOATHPLO OTOIKWY
epyaocwwv (moocootd 50%) elte pe TNV TEAKA ypamth
efetaon (moocootd 50%). H teheutaio meplhapPdvel:
Epwtnoelg moAamAng €mloyng, OUVIOUNG OnAvInong,

fAwooa  AfioAdynong,  Medobol Kkpilong, avamtuéng kabwg kat emiluong mpoBAnpaTwyY

aloAdynons,  Aapopewtikn n
JUUTTEPAIOLLOTIKY, Aokipaoia
MoMartAri¢  Emidoyng,  Epwtroeig
Zuvroung  Amavtnong,  Epwtroeig
Avantuéneg Aokiuiwv, EniAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExOeon / Avagopd, [lpopopiki
E¢étaon, Anudoiwa  Mapouaiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAec

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynonc KaL Eav Kol Tou
elval mpooBaouua oo Toug POoLTNTEG.

(34) ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewvouevn BiBAloypapia :

e Molecular Biophysics for the Life Sciences
Norma M. Allewell; Linda O. Narhi; lvan Rayment
Springer, 9781461485476

e  Computational Biochemistry and Biophysics
Oren M. Becker; Alexander D. Mackerell Jr; Benoit Roux; Masakatsu Watanabe
Marcel Dekker Ltd, 082470455X

e A Primer on QSAR/QSPR Modeling: Fundamental Concepts (Springer briefs in Molecular Science)
Kunal Roy; Supratik Kar; Rudra Narayan Das
Springer, 9783319172804

e  Statistical Modelling of Molecular Descriptors in QSAR/QSPR
Matthias Dehmer; Kurt Varmuza; Danail Bonchev; Frank Emmert-Streib
Wiley-Blackwell, 9783527324347
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-ZuvaQn EMLOTNUOVIKA TTIEPLOSIKA:

e Journal of Chemical Information and Modeling
e Journal of Medicinal Chemistry

e RSCAdvances

e Journal of Biological Physics

e  Biophysical Journal

e Biophysical Chemistry
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(35) GENERAL

COURSE OUTLINE

SCHOOL

Sciences

ACADEMIC UNIT

International Graduate Program in Biological Inorganic
Chemistry

LEVEL OF STUDIES

Graduate

COURSE CODE

3 SEMESTER | 1

COURSE TITLE

Biophysics of pharmaceutical action

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS
the total credits
5

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/biophysics-en.html

(36) LEARNING OUTCOMES

39




MNaveri®tmuo  Naveruotipo MNavemotiuo Navemotipo Navemotipo Navemotripo
lwawivwv EKNA ANO Natpwv Kpritng Konpou

ANMZ Avopyavn Blohoyikn Xnueia

Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

After successfully completing the course, descriptive marker 6 of the European Qualifications
Framework, students should be able to:

e know basic principles of biophysics of biomolecules and drugs

e  know the effect of functional groups and stereochemistry on the biological activity of
compounds

e know basic websites in order to find structural biology information
e know types of software and the principles of molecular simulation
e  know basic meanings of multiparametric statistical analysis

e be aware of the basic principles governing the Quantitative Relationships Action - Structure
(QSAR)

Knowledge
Protein-ligand interactions (molecular binding and molecular dynamics)
Thermodynamics of interactions (electron, steric, topological and hydrophobic parameters)

QSAR methodology

Skills
Molecular modeling

Biophysicochemical properties analysis through multi-parameter methods

Abilities

Team work and working independently
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Learning opportunities for relevant computational packages

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

.. . Showing social, professional and ethical

Decision-making T o .
responsibility and sensitivity to gender issues

Working independently L L

Criticism and self-criticism

Team work ) . . . e
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

The general competences that students should have acquired are:

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

Team work

Learning opportunities for relevant computational packages

Acquiring bibliographic research publicity skills

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

(37) SYLLABUS

1. Drug design. Introduction: Correlation of parameters (geometry, stereochemistry, bioavailability,
toxicity, side effects, interactions).

2. The biophysics of the 3D structure. Structure of proteins and macromolecules. Flexibility, Wrap -
Energy Paths.

3. Structural Biology. Experimental techniques (X-ray, NMR)
4. Databases. Protein Data Bank (PDB)

5. Introduction to molecular modeling. Modeling techniques and algorithms.
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6. Joint compounds. Theoretical study of joint anticancer compounds and their anti-tumor
mechanisms.

7. Equilibrium ratio model. Drug planning

8. Molecular dynamics of biomolecules. Protein-ligand interactions (molecular binding and molecular
dynamics). Thermodynamics of interactions (electron, steric, topological and hydrophobic
parameters). Force fields.

9. Meanings of multiparametric statistical analysis

10. QSAR - Drug Design. Introduction: Correlation of parameters (geometry, stereochemistry,
bioavailability, toxicity, side effects, interactions).

11. Available software (demonstration and / or hands-on training)

12. Project - Presentation

(38) TEACHING and LEARNING METHODS - EVALUATION

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

USE OF INFORMATION AND | E-mail, PowerPoint
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with

students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching Lectures 39
are described in detail.
Essay writing 43
Lectures, seminars, laboratory
Individual study, 43

practice, fieldwork, study and analysis
of bibliography, tutorials, placements, | | Preparation
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

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

Course total 125
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STUDENT PERFORMANCE

EVALUATION
Student evaluation is done either by presenting to a

Description  of the evaluation | committee of teachers and a public audience (50%) and by
procedure the final written examination (50%). The final examination
includes:

Multiple Choice, short-answer, open-ended, and Problem

Language of evaluation, methods of Solving Questions

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

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

(39) ATTACHED BIBLIOGRAPHY

° Molecular Biophysics for the Life Sciences Norma M. Allewell; Linda O. Narhi; Ivan Rayment
Springer, 9781461485476

o Computational Biochemistry and Biophysics Oren M. Becker; Alexander D. Mackerell Jr;
Benoit Roux; Masakatsu Watanabe Marcel Dekker Ltd, 082470455X

o A Primer on QSAR/QSPR Modeling: Fundamental Concepts (Springer briefs in Molecular
Science) Kunal Roy; Supratik Kar; Rudra Narayan Das Springer, 9783319172804

° Statistical Modelling of Molecular Descriptors in QSAR/QSPR Matthias Dehmer; Kurt Varmuza;
Danail Bonchev; Frank Emmert-Streib

Wiley-Blackwell, 9783527324347

- Related academic journals:

° Journal of Chemical Information and Modeling
o Journal of Medicinal Chemistry

o RSC Advances

° Journal of Biological Physics
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Biophysical Journal

Biophysical Chemistry
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NEPITPAMMA MAOGHMATO2

(40) TENIKA

ZXONH

OETIKQN EMIZTHMQN

TMHMA

AAMNZ «ANOPTANH BIOAOTTKH XHMEIA»

EMINEAO ZMOYAQN

METANTYXIAKO

KQAIKOZ MAOHMATOZ

1 EEAMHNO zMOYAQN | 2

TITAOZ MAGHMATOZ

Epyaotiplo $aopATOOKOTIKWY Kol GUCLKOXN LKWV
TEXVLIKWV.

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWOAN TTOU OL TLOTWTLKEC UOVASEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SLaKPLTA UEPN TOU UATNUATOC TL.X. ALHAEEELS, EpYyaoTNPLOKES NIZTQTIKEZ

QPE2

AOKNOELS K.ATT. AV OL TILOTWTIKEG LOVAOEC ATTOVELOVTAL EVIXLA YLa MONAAEZ

T0 oUVOA0 Tou padnuaroc avaypate tic eBdouadiaiec wpeg
Stbaokadiag kat To GUVOAO TwV MIOTWTIKWY UOVASWY

AIAAZKAANIAZ

10

Mpoodeate oelpéc av xpelaatel. H opyavwon Stbackaldiog kat ot
OLOOKTIKEG UEYOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTOL

avaAutika oto (6).

TYNOZ MAOHMATO2

YevikoU untoBadpou,
eLbikou untoBadpou, eLbikevang

VEVIKWV YVWOEWV, AVATTUéNG
beélotnTwv

ETLOTNOVIKOG TOHEQS, ELOIKO UTIORABPO, EELSIKEVEVEC
YEVIKEG YVWOELG

MNPOAMAITOYMENA MAGHMATA:

OXI

FNQ2zA AIAAZKAANIAZ ko
EZETAZEQN:

EAAHNIKH/ATTAIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://bic.chem.uoi.gr/spectroscopyLab.html
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(41) MAOHZIAKA ANIOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovrtal Ta UadnoLlaKd AOTEAECUATA TOU UATNIULATOC Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Ko LkavotnTteg kataAAnAou enmutéSou mou Ja AIOKTOOUV OL (POLTNTEG UETH TNV ETULTUXN 0AOKANPpwWan
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepypapn tou Emunebou twv Madnotakwv AoTEAEoUATWY pLa KAJE Eva KUKAO omoudwv
ouupwva e to lMAaioto Mpoaoviwy tou EupwnaikoU Xwpou Avwtatng Eknaibeuong

o [lepiypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Awa Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnotakwyv ATTOTEAEOUATWY

JKOTIOG TOU HoOnpatog eival va e£olkelwBoUV He TG GUOLKOXNULKEG, AOUATOOKOTILKES KL BLOXNMLKES
péEBodol mou xpnoiuomnolovvtal otn Bloavopyavn Xnueia Kot va Katavorioouv oL GpoLtnTéS TIG BACLKEG
apxEC Asttoupyiag Twv opyAvwv TIOU XPNOLUOTOOUVTAL OTR XNULIKA avaAucn, amAég ebopUoyES
QUTWV, KABWE KoL TA XAPAKTNPLOTIKA KAl XPrOELS TwV ouvnB£oTEpWV opyavwy Kot va aflodoyolv ta
QTMOTEAECUATA TOUG.

Na cuppETdoyouV oL oTtouSaoTEG 0TV Sle€aywyh AMAWY MELPALOTIKWY AOKACEWV yLa TV e€0LKEiWaN
TOUG LLE TOL Opyava KOL TIC CUOKEUEG EVOC avaAUTIKOU gpyaotnpiou kabBwg Kol ylo TNV EUMESwaon Twv
avtioTolwv BEWPNTIKWV YVWOEWV TOUG.

MeTta to T€AOG Tou pabnuatog ot poltnteg Ba sival o Béon :

e Na yvwpilouv Baolkég avaAuTIKEG LEBOSOUG, va eTAEYOUV TNV KATAAANAOTEPN WE BAoN TLG
LOLOTNTEG TWV CUUITAOKWY EVWOEWV.

e Na epunvetouy ta tadopa daopata cApwaong, va avayvwpilouv XopoKTNPLOTIKEG KOPUDEG
daopdatwyv untepuBpou, va KAVOUV AmoTiUNon, cUCXETLon SOUNG KAl GACUATOC.

e Na opyavwvouv tnv avaluon emiléyovtag tnv opbn pébodo, Aaupavovrag umoyn Tig
OXETIKEG TMAPAPETPOUG (TapeUMOSIOELG) KL KAVOVTAG TOUG AmapaiTtnToug UTOAOYLOMOUG.

e Na KatavooUVv TG BaoIKEG €vvoleg TG PACUATOPWTOUETPIAG, TOUG VOUOUG KOl VO TOUG
ouvbdLalouv kat epapuolouv oe XNULKEG aVaAUOELG.

e No KaTavoouv TV apxn tng npostoLlaciog tou Selypatog, tn xprion mPwTokOAAOU, TPOTTOUG
SelypatoAnyiag, cuvtripnong Selypdatwv.

e Noayvwpifouv tnv OepuLkn avaiuon KaL Tig ehapUoYyEG TNG, va yvwpilouv Sladopeg uebodoug
SloYwpLopoU pypatwy, va efolkelwBolv e Ta avtioToa Xpwuatoypadnuota Kol vo
avayvwpioouV tig SladopeTIKEG KOPUDEC.

Fevikég IkavotnTeg

AauBavovtac urmoyn TiG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OMWE AUTEG
avaypdpovtal oto Mapaptnua AutAwuatoc kot mapatidevral akodoUBwc) o€ mota / TOLEG Ao AUTEG
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QITOOKOME(L TO padnua;.

Avadlnitnon, avaiuon kot ouvdean dedouévwy  ZxebLaouog kat Staxeipton Epywv
Kol TANPO@OPLWY, UE TN XPHOoN KAl TwWV

T Ty 2eBa0UlG OTN SLAPOPETIKOTNTA KAL OTNV

ToAumnoALtiouLkoTnTaL

lpooapuoyn Oc VEEC KATAOTATELG . . .
2€Ba0ou0G oTo PUOLKO tepLBaAiov

Afyn anopdoswv . . . .
Enibelén kolvwvikng, emayyeAUATIKAG Kot NGLKNG

Autovoun epyaoio unevduvotTnTag Kat evatodnoiag o Yéuata @uAou

Ouadikn epyaoio AOKNON KPLTIKNG KO UTOKPLTIKNG

Epyaoia o Stedveg neptBailov Mpoaywyn tng EAeUBEPNG, SNULOUPYIKIG KAl
EMAYWYLKNG OKEYNC

Epyacia os blemiatnuoviko neptBaiiov

Mapaywyn VEwWV EPEUVNTIKWY LOEWV

OL yeVIKEG LKOVOTNTEG ToU Ba PEMEL val €XEL amoKTAoeL 0 pottnTAG/dolTATPLA KAl OTIC OTloleg
amookomei to padnua sivat:

Avalnitnon, avaluon kat cuvBeon Sebopévwy Kat TAnpodopLwy Kat Afdn anodpdcswv.
Metatponh tng Bewplag og mpakn.

Mpoaywyn t¢ eAeVBePNG, SNULOUPYLKAG KOL EMAYWYLKAG OKEYNG.

Autovopun aAld kot opadikn epyaoia.

Amoktnon tou KatdAAnlou Bewpntikol yvwoTikol umofabpou wote va eivat duvaty n
TIEPALTEPW EKTALSEVON TOU, O SLOAKTOPLKO eTtimeSo (BEwWpPNTLKO KAl EPYQOTNPLAKO) .

(42) NEPIEXOMENO MAGHMATOX

Elcaywyr oTig ontikég peBodoug avaiuong. OACUATOOKOTIUKEG KAl U GACHATOCKOTILKES
TEXVLKEC. TEXVIKEC TTOOOTLKOTIOLNONG UETPIOEWV

AstypatoAnia Selypdtwy mpog avalucon e

o  Qaoparodwropetpia opatou — umeptwdoug (Vis-UV), opyavoloyia kat ebpaployEg.

e YmépuBpn daopatookomnia (FT-IR), mpoodLoplopog TG SOUNG KAL TAUTOTIOINON XNUKWVY
EVWOEWV, opyavoloyia.

e Mupnviké MayvnTtikd CUVTOVIOUO

o  (@OBoplopopetpia, opyavoloyia kal ehopLOYEG.

o Atoukn @aocpatookornio: QacUATOCKOTILO ATOWUKAG aroppodnaong.

e [oAwoiuetpia, StabAaotpetpia.

e  Qaopartookomia paiog (MS).

e  Daopatookomio payvnTikou TupnVikou cuvtooviopoU (NMR): opyavoAoyia kat
edapuoyEg.

Epyaotnplaké Mépog Mabnuatog
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Navemotpo
Kunpou

To epyaotnploKko pLEPOG Tou pabnuartog Ba mepthappavet

e QaopatrodowropeTpio opatol

e  (DaocpatodwrtopeTpia uneplwdoug
e YnépuBpn dacpatookormia

e  ®Boplopopetpia

e  Atouwn Qacpotookomia

(43) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - AZIOAOMHzH

TPOMOZ NAPAAOZHZ: | MNpdowro e MPOowno
Mpoowmno ue npoowmno, EE
QITOOTAOEWG EKTIAOEUTN K.ATL.

XPHZH TEXNOAOTIQN | E-mail, PowerPoint
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnon T.M.E. otn Albaokalia, otnv
Epyaotnpiakn Ekmaidevan, atnv
Emikolvwvia LI TOUG QOLTNTEG

OPFANQZH AIAAZKANIAZ X
Apaotnplotnta

leplypapovtal avaAuTikad 0 TPOmog

®oprog Epyaciog
Eéaunvou

ko ugdobot Stbaokaliog. AloéeLg

39

AaAeeg, Jepwvapla, Epyactnplakn | | suyypadn epyaciag
Aoknan, Aogknan [lebiou, MeAétn &

106

avdAuvon BiBAoypagiag, | | ATOMKA perEt,
®povriotripto, Mpaxtukr | | TPoETOWacia

105

(Toro9¢tnon),  KAwwry  Aoknon,
KaAAiteyviko Epyaotnpto,

Alabpaotikn Stbaokalia,
Exmoubeutikeég emiokéWeLg, Ekmtovnon

UEAETNG (project), Suyypapn epyaciog

/ epyaciwv, KaAAteyvikn dnutoupyia,
KA.

Avaypapovtal ol WPeG UEAETNC Tou

outnty  yla  kade  uadnolakn JUvoho Mabnpoatog
dpaotnplotnta kKadwe Ko oL WPEG 1N

250

kat®obnyoUUEVNG UEAETNG CUUPWV
UE TG apyEG Tou ECTS
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AZIONOTHzZH OOITHTQN

Meptypapn me Sladikaoiog
aéloAdynonc

Mwooa  AéloAoynong,  MéeGobol
aloAdynons,  Aapopewtikn n
JUUTTEPAIOLLOTIKY, Aokipaoia
MoMartAri¢  Emidoyng,  Epwtroeig
Zuvroung  Amavtnong,  Epwtroeig
Avantuéneg Aokiuiwv, EniAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExOeon / Avagopd, [lpopopiki
E¢étaon, Anudoiwa  lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAec

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynonc KaL Eav Kol Tou
elval mpooBaouua oo Toug POoLTNTEG.

H afloAoynaon twv poltntwy ylvetal elte pe mapouoioon oe
emtpomnn SL6AOKOVTIWY Kal SNOCLO aKPOATAPLO ATOULKWY
epyaoLwy eite pe tnv efaunviaia epyacta (mocooto 100%).

(44) ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewvouevn BiBAloypapia :

Infrared and Raman Spectra of Inorganic and Coordination Compounds: Part A: Theory and
Applications in Inorganic Chemistry, Sixth Editio, Kazuo Nakamoto, Print ISBN:9780471743392, Online
ISBN:9780470405840, DOI:10.1002/9780470405840, Wiley on line

-Zuvarn) EMLOTNOVIKA TTEPLOSIKA:

Inorganic Chemistry, Dalton Transactions, Polyhedron, Inorganica Chimica Acta
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COURSE OUTLINE

(45) GENERAL
SCHOOL | Sciences
ACADEMIC UNIT | International Graduate Program in Biological Inorganic
Chemistry
LEVEL OF STUDIES | Graduate
COURSE CODE | 1 SEMESTER | 2
COURSE TITLE | Laboratory of Spectroscopic and Physicochemical
Techniques
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS

the total credits

10

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

COURSE TYPE | Scientific field

general background, | Special background

special background, specialised
general knowledge, skills
development

Specialised general knowledge

PREREQUISITE COURSES: | No

LANGUAGE OF INSTRUCTION and | Greek / English
EXAMINATIONS:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://bic.chem.uoi.gr/BIC-En/spectroscopylLab-en.html

(46) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

The aim of the course is to familiarize students with the physicochemical, spectroscopic and
biochemical methods used in Bioinorganic Chemistry. In addition, students are taught the basic
principles of instruments operation used in chemical analysis, their applications, their characteristics
and uses and to evaluate their results. Students will participate in simple experimental exercises to
familiarize themselves with the instruments and devices of an analytical laboratory and to consolidate
their respective theoretical knowledge.

After completion of the course, students should be able to:

e know basic analytical / physicochemical methods and to choose the most appropriate method
based on the properties of compounds.

e interpret spectra, identify characteristic peaks of infrared spectra and make structure and
spectrum correlation.

e organize the analysis by selecting the correct method, taking into account the relevant
parameters (interferences) and making the necessary calculations.

e understand the basic meanings of spectrophotometry, laws and apply them to chemical analysis.

e understand the principle of samples preparation, protocol used, sampling patterns and samples’
maintenance.

e know thermal analysis and its applications, different solutions separation methods, familiarize
themselves with the corresponding chromatograms and recognize the different peaks.

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Showing social, professional and ethical

Decision-making
responsibility and sensitivity to gender issues
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Working independently Criticism and self-criticism
Team work Production of free, creative and inductive thinking
Working in an international environment ...
Working in an interdisciplinary environment Others...

Production of new research ideas ...

The general competences that the student should have acquired and to which the subject is aimed
are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

(47) SYLLABUS

Introduction to optical methods of analysis. Spectroscopic and non-spectroscopic techniques.
Measurement quantification techniques

Samples analysis with:
e Visible - ultraviolet spectrophotometry (Vis-UV), organology and applications

e Infrared spectroscopy (FT-IR), structure identification and identification of chemical
compounds, organology.

e Nuclear magnetic resonance (NMR)

e  Fluorimetry, organology and applications.

e Atomic Spectroscopy: Atomic Absorption Spectroscopy.
e Polosimetry, refractometry.

e  Mass Spectroscopy (MS).

e Magnetic nuclear resonance (NMR) spectroscopy: organology and applications.

Laboratory Part of Course
° Visible spectrophotometry

° Ultraviolet spectrophotometry
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° Infrared spectroscopy
° Fluorimetry

e  Atomic spectroscopy

(48) TEACHING and LEARNING METHODS - EVALUATION

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

Face to face

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

E-mail, PowerPoint

TEACHING METHODS

The manner and methods of teaching
are described in detail.

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

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

Activity Semester workload

Lectures 39

Essay writing 106

Individual study, 105

preparation

Course total 250

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation

procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended

Student evaluation is done either by presenting to a
committee of teachers and a public audience a semester
work (100%).

53




MNaveri®tmuo  Naveruotipo Mavemotmuo Navemotipo Navemotio Navemotpo
lwawivwv EKNA ANO MNotpiov Kpritng Konpou

ANMZ Avopyavn Blohoyiki Xnueia

questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, concerningother

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

(49) ATTACHED BIBLIOGRAPHY

Suggested Bibliography

Infrared and Raman Spectra of Inorganic and Coordination Compounds: Part A: Theory and
Applications in Inorganic Chemistry, Sixth Edition, Kazuo Nakamoto, Print ISBN:9780471743392,
Online ISBN:9780470405840, DOI:10.1002/9780470405840, Wiley on line

Related academic journals:

Inorganic Chemistry, Dalton Transactions, Polyhedron, Inorganica Chimica Acta
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Eapwo E€aunvo B
NEPIFPAMMA MA@HMATOZ

(50) FENIKA

2XOAH | OETIKQN ENIZTHMQN

TMHMA | AAMNZ «ANOPTANH BIOAOTIKH XHMEIA»

EMINEAO ZMOYAQN | METAMTYXIAKO

KQAIKOZ MAOGHMATOZ | 3 EEAMHNO ZMOYAQN | 2

TITAOZ MAGHMATOZ | Evapén tne petartuyiakig Sutlwpatikig epyaciag
g€elbikevong.

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

o€ nep,mrfuon TToU ot T’[I.UTwI'LKEC uovaélec amovéuovral 08, EBAOMAAIAIES

Stakptta puépn tou uadnuatog m.y. AlaAééeic, Epyaotnplakec OPES NIZTQTIKEZ

AOKNOELC K.ATL. AV OL TIIOTWTLKEG UOVASOEC AITOVELOVTAL EVIALA YLA AIAASKAMIAS MONAAEZ
TO 0UVOAO ToU padnuatog avaypate ti¢ eBdouadlaiec wpeg

Stbaokaliog katL To GUVOAO TwWV MIOTWTIKWY UOVASwWV

15

lpooV<ate oelpeg av xpelaotel. H opyavwan dtbaokaliog kat ot
OLOOKTIKEG UETOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTOL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | EMLOTNOVLKOG TOUEQSG, EL6LKO UTIORAOPO, e€eLEIKEVUEVEG

. ) VEVIKEG YVWOELG
Yevikou untoBadpou,

eLbikou uoBadpou, eLbikevang

VEVIKWV YVWOEWV, AVATTUéNG
beélotnTwv

MNPOAMNAITOYMENA MAOHMATA: | OXI

FAQ2IA AIAAZKAAIAL ko | EAAHNIKH/ATTAIKH
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://bic.chem.uoi.gr/StartDiploma.html
MAGHMATOS (URL)
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(51) MAGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata

Meptypapovtal ta uadnoLakd AmoTEAECUATA TOU AT LATOG OL CUYKEKPLUEVEG YVWOELSG, S€ELOTNTEG
Ko Lkavotnteg kataAAnAou enuméSou mou Va AIOKTOOUV OL (POLTNTEC UETA TNV ETILTUX OAOKANpwaon
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepiypapn tou Emnébou twv Madnotakwv AoteAeoudtwy yLa Kade Eva KUKAO omoudwv
oUupwva ue to lMNAaioto Mpoooviwy tou Evupwnaikou Xwpou Avwrtatng Eknaibsuang

o [lepypapikol Aciktec Emunédwv 6, 7 & 8 tou Evpwrnaikou lAatoiov Mpoodviwv Aid Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnotakwyv ATTOTEAEOUATWY

H petamtuylakr SutAwpotiky gpyacia amotehel pia atoptkr os Babog €peuva/ Siepelivnon evog
OUYKeKpLUEVOU Bépatog. H epyaoia Ba mpémel va Sie€ayetal e Baon To Wbiaitepo evbladépov tou
doutnt 1 Tou akadnuaikou emiPAEnovta kot Oa MPEMEeL va BPLOKETOL OE EVAPUOVLON LIE TN OTPATNYLKN
£peuvag tou TUAUatog. O Yevikdg oTtoxoGg elval vo TtapEXEL 0TOUC GOLTNTEC TNV euKatpio va avamtiouv
Kal va epapuooouv pebobdoloyieg épeuvag. H Sladikaoia autr Ba odnynosL 6TV avamtuén g
oslpag Se€lotitwy. Imouvdaia gival n andktnon Lkavotntag autodlaxeiptong wote va emiteuxBolv oL
1eBévteg eldikol oTOXOL OTO TMAQIOLO LOG OUYKEKPLUEVNG XPOVIKAG TteEPLOSoU. Oa PEMEL AKOUN VOl
anodelyBel n KaAvOTNTA €VTOTLOMOU TWV TPORBANUATWY KAl TNG avelPeong KATAAANAWVY AUCEwWY,
KaBwg emiong Kal KavotnTa va afloAoyoUv Ta OMOTEAECUOTA KOL VO TIPOTELVOUV EVOAANAKTIKEG
OTPATNYLKEG.

Nepypadni pabipatog

O doutntng Ba avantugel kal Ba utoBaAeL Aemtopepn potacn oxedlov, cupnepAapuBavopévwy TG
Aoywkng PBacswg, tng puebodoloyia TNG £peuvag, Tou Melpapatikol oxediou (mou meplhappavel
XPOVOSLAYPAUUA KAl EVOWMOTWVEL AEMTOUEPWE TA OpOCNUA) KAl TOU KOotouC. H mpotacn tou
TIPOYPAUATOC TPETEL va eYKpLOel and tov emPAénovia kabnyntn mpwv o doltntng apxlosl tnv
TPOKTLIKN epyacia. O poltntic Ba BplokeTal o otevn emadn pe tov emBAENOvVTA KaB’ 0An Tn SldpKkela
TOU TIPOYPAUUATOC HE TAKTIKN avatpododotnon mAnpodoplwv.

Avapevopeva Mabnolakda ArtoteAéopata
Me tnv oAokAfpwaon Tou pabnuatog ot poltntég Ba mpémnel va eivat og B€on va:

e AmobelkvUouv TPWTOBOUALD Kal eumIOTOOUVN OTNV KAVOTNTA TOug va Aappavouv
anodAdoelg Kal va akoAouBoUV TG GUVETELEG TTOU SnuLoupyouvTalL.

e  Edapudlouv avaluTikr) TpocgyyLon yia Thy eniluon mpofAnudatwyv.

o Edapudlouv anoteAeopatikd KAtaAnAeg Se€LoTNTEC EMIKOWVWVIG w¢ lSLKol.

e [lapdyouv €va 6UVOALKO oxESLo TNG auToSLaxeiplong mpog emiteuén TeBEVIWY oTOXWV.

e [lapdyouv KPLTIKN ETMLOKOMNGN HE TN XPNON Kal TNV KATAAANAN avadopd Ttwv mnywv
mAnpod6pnong.
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e [apdyouv kot StkaloAoyouUv uLo Blwotn mpotach MPoYPAUUATOS KAL TO TIELPALOTIKO oXESL0
mou ivat katdAAnAo pe opoug TG pebodoloyieg, Toug SLabEaiuoug MOpouG, TO XPOVO Kal TO
KOOTOG.

e AvohapBavouv £va mpoypapupa epyaciag mou Snuloupyel Tpwtoyevr Sedopéva,
akolouBoUpeva amd avaluaon Kat epunveia Twv §e50UEVWVY UE TN Xpron KATAANAWY pEowv.

e AvtAoUV AOYIKA CUUTIEPACUATO Kol va Kavouv umodeifelg Baolldpeveg ot epyaoieg Tou
£€pyou Tou €xetL avaAndOet.

e [apdyouv pia Sounuévn ypamtr €kBeon XPNOLUOTOLWVTAG TNV KATAAANAN popdr HE TIG
apuolouoeg avadopég.

e AmodelkvUouV pia €L BaBog katavdnaon Tou €pyou HECW TNG UTIEPACTILONG E avNPTNUEVN A
npodoplkr) mapouaciaon (UOCTAPLEN LETATTTUXLOKAG SUTAWUATLKAG Epyaciag).

Fevikég IkavotnTeg

NauBavovtag UrtoWn TIC YEVIKEG IKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OMW¢G QUTES
avaypdpovrat oto Mapdaptnua AutAwuatoc kat napatidevrar akoAovdwe) oe oL / MOLEG A0 AUTEG
QATTOOKOME(L TO padnua;.

Avadlitnon, avaAuon kot ouvOean deboucvwv  Sxeblaouog kat Staxeipton Epywv
Ko TANPO@OPLWY, UE TN XPron KAl TwWV

T T e Y 2eBa0ulG aTN SLOPOPETIKOTNTA KAL OTNV

moAuTToALTIOUIKOTN T

llpooapuoy! O& VEEC KATAOTATELG . . )
2€Baou0G oto PUOLKO epLBaAiov

AfyYn anopaoswv . . . .
Enibelén kolvwvikng, emayyeAUaTIKNG Kot NGLKNG

Autovoun epyaocia UneuduvoTnNTaG KAl evatodnoiog o Yuata @uAou

Ouadikn epyaocia AOKNGON KPLTIKING KoL UTOKPLTLKIC

Epyaoia o€ Stedveg neptBailov Mpoaywyn tne EAcUBEPNG, SNULOUPYIKIG KAl
EMAYWYLKNG OKEYNC

Epyaoia oe Stemiotnuoviko neptBaiiov

Mapaywyn VEwV EPEUVNTIKWY LOEWV

Ol YEVIKEG IKAVOTNTECG TIoU Bl TTPETEL val €XEL ATOKTAOEL 0 GoLTNTAG/POLTATPLA KAL OTLG OTIOLEG
OMOCKOTEL TO pabnua sivat:

Avaintnon, avaluon kot cuvBeon dedouévwy Kat MAnpodoplwy Kal AnYn anopacewv.
Metatpornn tn¢ Bewplag os mpagn.

Mpoaywyn t¢ eAelBePNG, SNULOUPYLKAG KAL EMAYWYLKAG OKEYNG.

Autovoun aAld kot opadikn epyaoia.

Amoktnon tou KatdAAnlou Bewpntikol yvwotikoU umoBabpou wote va eival duvatn n
TEPALTEPW eKTIALSEUON TOU, O SLEAKTOPLKO eTtinedo (BewpnTikd Kol epyactnplakd)
Ixedlaopoc kat dlaxeiplon Epywv

Mapdywyn VEWV EPEUVNTIKWY LOEWV
Epyaoia og Slemiotnpuoviko neplBaiiov

ANPn anodpacewyv
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Mpooappoyn O VEEG KATAOTAOELG

(52) NEPIEXOMENO MAGHMATOZ

Ot emiBAmnovreg Ba untodeifouv tnv KATG@AANAN evbetktikr BLBAloypadia HEAETNG KAl avadopES
KAELOLA KATAAANAEG WG TTIPOC TO BEUA TNG LETATTTUXLAKNG SUMAWMATIKAG Epyaoiag.

(53) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

TPOMOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

Mpoowno pe npdowrno, Epyacia og epyactnpLako

nieptBaiiov

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.M.E. otn Adaokalia, otnv
Epyaotnpiakn Ekmaidevan, atnv
Emikolvwvia L€ TOUG QOLTNTEG

®duokn napouvcia

OPTANQ2H AIAAZKAAIAZ

leplypa@ovtal avaAuTikd 0 TPOmog
ko uedobot Stdaokaliag.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknan, Aogknan [lebiou, MeAétn &

avaiuvon B1BAoypapiac,
@povriothplo, Mpaktikn
(Toro9¢tnon),  KAwwri  Aoknon,
KaAAiteyviko Epyaotnpto,
Alabpaotikn SLdaokalia,

ExkmoubeuTikeg emLokEWYeLS, Ektovnon
UEAETNC (project), Suyypoapn epyaciog
/ epyaciwv, KaAAteyvikn dnutoupyia,
K.ATT.

Avaypapovtol ol WPeG UEAETNG TOU
outnty  yla  kade  uadnolakn
Spaotnplotnta kKadwe Ko oL WPEG 1N
katBobnyoUUEVNG UEAETNG CUUPWVA
UE TG apyEg Tou ECTS

, ®doptog Epyaciag
Apa otntTa
pacThpIoThT Eéaunvou
Juyypaodn epyaociag 188
ATOULKN HEAETN, 187
TpoeTolacia
Juvolo Mabnpatog 375
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AZIONOTHzZH OOITHTQN

Meptypapn me Sladikaoiog
aéloAdynonc

Mwooa  AéloAoynong,  MéeGobol
aloAdynons,  Aapopewtikn n
JUUTTEPAIOLLOTIKY, Aokipaoia
MoMartAri¢  Emidoyng,  Epwtroeig
Zuvroung  Amavtnong,  Epwtroeig
Avantuéneg Aokiuiwv, EniAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExOeon / Avagopd, [lpopopiki
E¢étaon, Anudoiwa  lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAec

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynonc KaL Eav Kol Tou
elval mpooBaouua oo Toug POoLTNTEG.

H aétoAdynon twv @ottntwy yivetat ue MNpogopikn EEEtaon-
Anudota Mapouoiaon tov MetantuytakoU AUTAWUATOS
Eéeldikevonc (mooooto 100%)

(54) ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewvouevn BiBAloypapia :

Ot emiBAémnovreg Oa untodeifouv tnv KAt@AANAN evbetktikr BLBALoypadio HEAETNG KAl avadopES
KAELSLA KATAAANAEG WG TTIPOC TO BEPA TNC LETATITUXLAKAG SUTAWHATIKAC gpyooiag.

-ZuvaQl) EMLOTNUOVIKA TTIEPLOSIKA:
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COURSE OUTLINE

(55) GENERAL
SCHOOL | Sciences
ACADEMIC UNIT | International Graduate Program in Biological Inorganic
Chemistry
LEVEL OF STUDIES | Graduate
COURSE CODE | 3 SEMESTER | 2
COURSE TITLE Thesis A
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS

the total credits

15

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/StartDiploma-en.html

(56) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

The postgraduate thesis is an individual in-depth research / exploration of a specific topic. Thesis
should be chosen according to particular interests of the student or the academic supervisor and
should be in harmony with the Department's research strategy. The overall goal is to provide students
with the opportunity to develop and implement research methodologies. This process will lead to the
development of a wide range of skills. It is important to gain self-management skills to achieve the
specific objectives set within a specific time period. The ability to identify problems and find
appropriate solutions, as well as the ability to evaluate the results and to propose alternative
strategies, should also be demonstrated.

Course description

The student will develop and submit a detailed project proposal, including logical basis, research
methodology, experimental plan (including timetable and detailed highlights) and cost. The program
proposal must be approved by the supervising professor before the student starts practical work. The
student will be in close contact with the supervisor throughout the program with regular feedback.

Expected Learning Outcomes
After completion of the course, students should be able to:

e demonstrate initiative and confidence in their ability to make decisions and follow the
consequences they create.

e apply a detailed approach to solve problems.

o effectively apply appropriate communication skills as experts.

e produce a comprehensive self-management plan to achieve set goals.
e produce a critical review using and reporting sources of information.

e produce and justify a sustainable project proposal and experimental plan that is appropriate in
terms of methodologies, available resources, time and cost.

e undertake a work plan that generates primary data, followed by analysis and interpretation of
data using appropriate tools.
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e draw logical conclusions and make suggestions based on the work of the project that has been
undertaken.

e Produce a structured written report using the appropriate format with the appropriate
references.

e Demonstrate an in-depth understanding of the project through self-defense with oral
presentation (support for postgraduate diploma thesis).

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

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

Working independently
Criticism and self-criticism

Team work ) ) . . e
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

The general competences that students should have acquired are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

Project planning and management
Production of new research ideas
Working in an interdisciplinary environment

Adapting to new situations

(57) SYLLABUS
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Supervisors will indicate the appropriate literature and appropriate references concerning the
subject of postgraduate diploma thesis.

(58) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face to face, Work in a laboratory environment
Face-to-face, Distance learning, etc.

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

students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching | | Essay writing 188

are described in detail.
Individual study, 187

Lectures, seminars, laboratory preparation
practice, fieldwork, study and analysis

of bibliography, tutorials, placements,

clinical  practice, art workshop,
interactive  teaching, educational

visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each

learning activity are given as well as

the hours of non-directed study
according to the principles of the ECTS

Course total 375

STUDENT PERFORMANCE

EVALUATION
The evaluation of the students is done by Oral Examination -

Description of the evaluation | Public Presentation of the Postgraduate Diploma Thesis
procedure (100%).

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

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

(59) ATTACHED BIBLIOGRAPHY

Suggested Bibliography

Supervisors will indicate the appropriate literature and appropriate references concerning the subject
of postgraduate diploma thesis.
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NEPIFPAMMA MAOHMATOZ

(60) FENIKA

2XOAH | OETIKQN EMIZTHMQN

TMHMA | AAMNZ «ANOPTANH BIOAOTIKH XHMEIA»

ENINEAO ZMOYAQN | METAMNTYXIAKO

KQAIKOZ MAOGHMATOZ | 1 EZAMHNO z[MOYAQN | 2

TITAOZ MAGHMATOZ

Epyaotrplo eloaywyng otnv épeuva

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

o€ nep’mrfuan TTou ot ITLUTOJTLKEC uovad’sg amoveuovral as' T

Stakptta pueépn tou padnuatog .y. AlaAeée, Epyaotnplakeg OPES NIZTQTIKEZ

AOKNOELC K.ATT. AV OL TILOTWTLKEG LOVAOEC ATTOVEUOVTAL EVIALQ YLo AIAAZKANIAS MONAAEZ
TO OUVOAO ToU padnuatog avaypayte tic eBSouadlaie wpeg

Stbaokaliac kot To GUVOAO TWV MIOTWTIKWV UOVASWV

10 10

Mpoodeate oelpéc av xpelaatel. H opyavwon Stbackaldiog kat ot
OLOAKTIKEG UETOSOL TTOU XPNOLUOTTIOLOUVTAL TIEPLYPAPOVTOL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | EMLOTNOVIKOG TOHEQS, ELOLKO UTIORABPO, EELSLIKEVEVEC

. . VEVLKEG YVWOELG
YEVikoU untoBadpou,

eL6koU umtoBadpou, 1dikevang

VEVIKWV YVWOEWV, avantuéng
SeélotnTwy

MNPOAMAITOYMENA MAGHMATA: | OXI

FAQzZA AIAAZKAAIAL ko | EAAHNIKH/ATTAIKH
EZETAZEQN:

TO MAGHMA MNMPOZMEPETAI ZE | NAI
Q®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://bic.chem.uoi.gr/StartDiploma.html
MAGHMATOZ (URL)
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(61) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovral Ta LadnoLakd amoTEAECUAT TOU UATNUATOC Ol GUYKEKPLUEVEG YVWOELS, SEELOTNTEG
Ko LkavotnTteg kataAAnAou enmutéSou mou Ja AIOKTOOUV OL (POLTNTEG UETH TNV ETULTUXN 0AOKANPpwWan
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepypapn tou Emunébou twv Madnotakwv AoteAeouatwy yLa kade eva KUKAo omoudwv
ouupwva e to MAaioto Mpoaovtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevuong

o [lepiypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Awa Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnatakwv ATToTEAEOUATWY

Nepypadn pabipatog

To €pyacTNPLO AUTO €XEL OAV TIEPLEXOUEVO TNV KELCAYWYN OTNV £€peuva otn Avopyavn Bloloyikn
Xnueto», kaBwg Kal TI¢ PACUATOOKOTIKEG TEXVIKEG TIOU OXETLW(OVTAL W' QUTAV KAl oAV OKOTO ThV
Si6ackalia tng epeuvnTikAG peBodoloyiag katl tnv £€olkeiwon TWV LETAMTUXLAKWY GOLTNTWY UE TA
Sladopa avtikeipeva épsuvag tg Avopyavng Blohoyikic Xnueiag. Itoug doltntég Oa Sivetal éva
£PELVNTLKO BE 0, elTe YVWOTO, eite MpwtoTUTIO. To BEpa AUTO 0deilouv oL PoltnTEG va emefepyoaTouV
kat apxdc BiBAoypadikd kat va kataAnfouv va ovamapdyouv OTO E£pyacthiplo, &ite Aén
SNUOooLEVPEVN €peEuva ATO OXETIKEG ONUOCLEVOEL OE YVWOTA TEPLOSIKA, €ite V' apxloouv Véo
€PELVNTIKO BEpa Kal va kataAnfouv ota mpwta anodektd amoteAéoparta. H e€étaon oto padnua
yivetal pe Snuocia mapoucioon, Ot AKPOATAPLO METAMTUXLOKWY doltntwy Kot MeAwv AEMM.
ErupAénovteg kaBnyntég Tou epyaotnplou autol pmopet va eivatl 0Aa ta péAn AEM mou aocyoAouvrtal
LE TO avTlKelpevo TNG BloAoylkng Avopyavng Xnueiag. Ta péAn AEMN odeilouv va katavEépouv 6Aoug
TOUG METANMTUXLAKOUC ¢OLTNTEC OTOL EPYOOTNPLA TOUG KAl VO TOUG TIAPEXOUV TIC QVOyKaleg
SleUKOAUVOELG YLO TO OKOTIO QUTO.

Avapevopeva MaBnotakda ArtoteAéopata
Me tnv oAoKANpwaon Tou pabnuatog ol poltntég Ba mpémnel va eival og BEon va:

e AmobelkvUouv TPWTOBOUALD Kal €UmLOTOOUVN OTNV KAVOTNTA TOu¢ va AauBavouv
anodAdoelg Kat va akoAouBoUV TG GUVETIELEG TTOU SN ULoUPYOUVTAL.

e Edapudlouv avaluTikr) TPoogyyLon yia Thv eniluon mpoBfAnudatwv.

e Edapudlouv anoteAeopatikd KatdAnAeg Se€LoTnTeC EMIKOWWVING WG eLdLKoL.

e [lapdyouv KPLTIKN ETMLOKOMNGCN WE TN XPNon Kal TNV KAatdAAnAn avadopd Twv TNywv
TAnpodopnong.

e  AvTAoUV AOYIKA CUUTIEPACUATO Kol va Kavouv umodeifelg Baolldpeves ot epyacieg Tou
£€pyou Tou €xelL avaAndOet.

e [apdyouv pia Sounuévn ypamtr €kBeon XPNOLULOTOLWVTAG TNV KATAAANAN popdn HE TIG
apuolouoec avadopég.

Fevikég IkavotnTeg

AauBavovtac uroyn TiG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OMWE AUTEG
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avaypdpovtal ato Mapaptnua AUTAWUAToS Kot mapatidevtal akoAdoUdwc) o€ mota / TOLEG Ao AUTEG
QITOOKOTME(L TO padnua;.

Avadlnitnon, avaiuon kot ouvdean dedouévwy  ZxebLaouog kat Staxeipton Epywv
Kol TANPO@OPLWY, UE TN XPHOoN KAl TwV

arapaitTwy TEYVoAOPGY 2€Ba00G 0T SLAPOPETIKOTNTA KAl OTNV

ToAumoALTLouLkOTNTAL

lpooapuoyn Oc VEEC KATAOTATELG . . .
2€Ba0ou0G oTOo PUOLKO tepLBaAiov
Anygn anopacswv
Entibelén kolvwvikng, emayyeAUTIKAG Kot NGLKNG

Autovoun epyaoio unevduvotTnTaG Kat evatodnoiog o Yeuata @uAou

Ouadikn epyaoio AOKNON KPLTIKNG KO LUTOKPLTIKNG

Epyaoia o Stedveg neptBailov Mpoaywyn tne EAcUBEPNG, SNULOUPYIKIG KAl
EMOYWYLKNG OKEYNC

Epyacia os blemiatnuoviko neptBaiiov

Mapaywyn VEwV EPEUVNTIKWY LOEWV

OL yeVIKEG LKOVOTNTEG TTOU Ba PEMEL val €XEL amoKTAoeL 0 pottnTAG/doLTATPLA KAl OTIC OTIolEC
amookomei to padnua sivat:

Avalnitnon, avaAluon kat cuvBeon Sebopévwy Kat TAnpodopLwyv Kat Afdn anodpdcswv.
Metatpomnh tng Bewplag og mpakn.

Mpoaywyn t¢ eAeVBePNG, SNULOUPYLKAG KAL EMAYWYLKAG OKEYNG.

Autovopun aAld kot opadikn epyaoia.

Anoktnon tou KatdAnAou Bewpntikol yvwoTikoU umoBabpou wote va eivat duvaty n
TIEPALTEPW EKTALSEVON TOU, O SLOAKTOPLKO eTtinedo (BewpnTLKO KAl EpyaoTNPLAKO)
IXeSLaoMOG Kat Slaxeiplon Epywv

Mapdywyn VEWV EPELVVNTIKWY LOEWV
Epyaocia o€ SlemMotnUovIko mepBailov

Mpocapuoyr) O€ VEEG KATOOTAOELG
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(62) NEPIEXOMENO MAGHMATOZ

To €pyaocTNPLO QUTO €XEL OAV TIEPLEXOMEVO TNV KELCAYWYN OTNV €peuva otn BloAoyikr Avopyavn
Xnueto», kKaBwg Kal TI¢ PACUOTOOKOTIKEG TEXVIKEG TIOU OXeTLW(ovVTal W' QUTAV KAl oav OKOTo Tthv
Si6ackalia tng epeuvnTkAG peBodoloyiag Katl TNV €0LKEIWON TWV UETAMTUXLAKWY GOLTNTWY HUE Ta
Sladopa avtikeipeva épsuvag tg Blohoyikng Avopyavng Xnueiog. Itoug doltntég Ba divetal éva
EPEVVNTLKO BENQ, ElTE YVWOTO, £lTe MPWTOTUTIO. TO BEPA AUTO OPEINOUV OL POLTNTEG VA EMEEEPYATTOUV
kat' apxag PBiBAoypadikd kat va katoaAnfouv va ovamopayouv OTO €pyoaoThplo, €ite ndn
SNUOOLEVPEVN €pEuVa ATO OXETIKEG ONUOCLEVOEL OE YVWOTA TEPLOSIKA, €lte V' apyloouv véo
EPELVNTLKO B€pa Kal va KataAngouv ota mpwta anodektd amoteAéopata. H e§étaon oto padnua
yivetal pe dnuooila mapouaciaon. EmPAénovteg kaBnyntég tou epyactnpiou autol pmopsei va sival
oMo ta péEAN AEM mou aoxoAoUvTal e To avTIKEipevo TG BloAoyikng Avopyavng Xnueiog. Ta péAn AEN
odeilouv va Katavéuouv GAOUG TOUG UETATITUXLAKOUG GOLTNTEG OTA EPYOOTAPLE TOUG KAl VO TOUG
TLAPEXOUV TLG OVayKaAiEG SLEUKOAUVOELG YL TO OKOTIO QUTO.
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(63) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

Mpoowno pe npdowrno, Epyacia og epyactnpLako

nieplBaiAov

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaidevon, atnv
Emikolvwvia L€ TOUG QOLTNTEC

®duown napouoia

OPTANQZH AIAAZKAAIAZ

leplypa@ovtal avaAuTikad 0 TPOmog
ko uedobot Stdaokaliac.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknan, Aoknan [lebiou, MeAétn &

avaiuvon B1BAoypapiac,
@povriothplo, Mpaktikn
(Toro9¢tnon),  KAwwrj  Aoknon,
KaAAiteyviko Epyaotnpto,
Alabpaotikn Stbaokalia,

EkmoubeuTikeg emLokEYeLg, Ektovnon
UEAETNG (project), Suyypoapn epyaciog
/ epyaciwv, KaAAiteyvikn dnutoupyia,
K.ATt.

Avaypagovtol ol WpPeg UEAETNG TOU
outnt  yla  kade  uadnolakn
dpaotnplotnta kKadwe Ko oL WPEG 1N
kae9obnyoUUEVNG UEAETNG CUUPWVA
UE TG apyEG Tou ECTS

, ®doprog Epyaociag
Apaotnplotnta Eaprivou
Zuyypaodn epyaociag 125
AtouLkr HeNETN, 125
TpoeTolacia
250

AZIONOTHzZH ®OITHTQN

Meptypapn me Sladikaoiog
aloAoynong

Mwooa  AfoAdynong,  Méedobdot
aloAdynong,  Awapoppwtikn n
SUUTTEPAOUATIK), Aokiuaoia
MoAdarAni¢  Emtdoyng, Epwtrjosic
Juvtoung Amavinong, Epwtioslg
Avantuéng Aokipiwv, EniAvon

H aétoAdynon twv gottntwy yivetat ue MNpogopikn EEETtaon-

Anuoota Mapouoiacn dedousgvwy avapopika Ue To
EPEVUVNTLKO MESiO TNC SUTAWUATIKAC Epyaoiac (mToocooTo

100%)
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Navemotpo
Konpou

MpoBAnuatwyv, [lpantn  Epyaoia,
ExOeon / Avagopda, [lpopopiki
E¢étaon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
E¢étaon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynaonc KaL Eav Kol Tou
elval mpooBaouua oo ToUg QPOoLTNTEG.

(64) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

OL eniBAénovreg Oa untoSeifouv tnv kat@AAnAn evbelktikn BLBALoypadia LEAETNG KAl avadopEg

KAELSLA KATAAANAEG WG TTIPOC TO BEPA TNG LETATITUXLAKAG SUTAWLATIKAC gpyaoiag.

-ZuvaQr EMLOTNUOVIKA TTIEPLOSIKA:
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(65) GENERAL

COURSE OUTLINE

SCHOOL

Sciences

ACADEMIC UNIT

International Graduate Program in Biological Inorganic
Chemistry

LEVEL OF STUDIES

Graduate

COURSE CODE

1 SEMESTER | 2

COURSE TITLE

Introduction to the Research Laboratory

INDEPENDENT TEACHING ACTIVITIES

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

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/mathimata-en.html

(66) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

Course description

The aim of this laboratory is the "introduction to research of Biological Inorganic Chemistry", as well
as the spectroscopic techniques. The laboratory aims at teaching the research methodology and
familiarizing postgraduate students with various subjects of Biological Inorganic Chemistry. Students
will be given a research theme, whether known or original. Students should initially search the
literature and then reproduce in the laboratory published research from relevant publications in well-
known journals, or start a new research topic and come to acceptable results. The examination is
accomplished by a public presentation, to an audience of postgraduate students and faculty
members. Supervisors of this laboratory may be all faculty members dealing with Biological Inorganic
Chemistry. The faculty members are responsible for the distribution of the postgraduate students in
their laboratories and provide them with the necessary facilities.

Expected Learning Outcomes
After completion of the course, students should be able to:

e demonstrate initiative and confidence in their ability to make decisions and follow the
consequences created.

e apply a detailed approach to solve problems.
o effectively apply the appropriate communication skills as experts.
e produce a critical review using and reporting appropriate information sources.

e make reasonable conclusions and make suggestions based on the work of the project they have
undertaken

e eproduce a structured written report using appropriate format with appropriate reports.

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situgtions Respect for the natural environment
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Decision-making Showing social, professional and ethical
o responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism
Team work

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

Working in an interdisciplinary environment

Production of new research ideas

The general competences that students should have acquired are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

Project planning and management
Production of new research ideas
Working in an interdisciplinary environment

Adapting to new situations

(67) SYLLABUS

The aim of this laboratory is the "introduction to research of Biological Inorganic Chemistry", as well
as the spectroscopic techniques. The laboratory aims at teaching the research methodology and
familiarizing postgraduate students with various subjects of Biological Inorganic Chemistry. Students
will be given a research theme, whether known or original. Students should initially search the
literature and then reproduce in the laboratory published research from relevant publications in well-
known journals, or start a new research topic and come to acceptable results. The examination is
accomplished by a public presentation, to an audience of postgraduate students and faculty members.
Supervisors of this laboratory may be all faculty members dealing with Biological Inorganic Chemistry.
The faculty members are responsible for the distribution of the postgraduate students in their
laboratories and provide them with the necessary facilities.

(68) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face to face, Work in a laboratory environment
Face-to-face, Distance learning, etc.
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Navemotripo
Kunpou

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

Natural presence

TEACHING METHODS

The manner and methods of teaching
are described in detail.

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

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

Activity

Semester workload

Essay writing

125

Individual study,
preparation

125

Course total

250

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

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

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

The evaluation of the students is done through oral
examination - public presentation of data regarding the
research field of thesis (100%)
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(69) ATTACHED BIBLIOGRAPHY

Suggested Bibliography

Supervisors will indicate the appropriate literature and appropriate references concerning the subject
of postgraduate diploma thesis.
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NEPITPAMMA MAOGHMATO2

(70) FENIKA

ZXONH

OETIKQN EMIZTHMQN

TMHMA

AAMNZ «ANOPTANH BIOAOTTKH XHMEIA»

EMINEAO ZMOYAQN

METANTYXIAKO

KQAIKOZ MAOHMATOZ

2 EEAMHNO 2MOYAQN | 2

TITAOZ MAGHMATOZ

ZuMovyn BLBALoypadkwy SeSouEVWV Kat
Napovaiaon Epyaciag avadopikd pe to
EPEUVNTLKO Mebio TNG SUMAWMATIKAG Epyaciag

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVASEC ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta puépn tou uadnuatoc m.y. AlaAgéeic, EpyaotnpLlakeg NIZTQTIKEZ

QPEZ

AOKNOELC K.ATL. AV OL TIIOTWTLKEG UOVASEG ATOVELOVTAL EVIXIX YLO MONAAEZ

TO 0UVOAO ToU padnuatog avaypate ti¢ eBdouadlaiec wpeg
Stbaokaliog katL To GUVOAO TwWV MIOTWTIKWY UOVASwWV

AIAAZKAAIAZ

lpooV<ate oelpeg av xpelaotel. H opyavwan dtbaokaliog kat ot
OLOOKTIKEG UETOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTOL

avaAutika oto (6).

TYNOZ MAOGHMATO2

YEVikoU urtoBadpou,
eLbikou uoBadpou, eLbikevang

VEVIKWV YVWOEWV, AVATTUéNG
beélotnTwv

ETLOTNUOVIKOG TOpEQG, ELBIKO uTtOBaBpo, e€ELOLIKEVEVEC
YEVIKEG YVWOELG

NPOANAITOYMENA MAOHMATA:

OxXl

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH/ATTAIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://bic.chem.uoi.gr/StartDiploma.html
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(71) MAGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata

Meptypapovtal ta uadnoLakd AmoTEAECUATA TOU AT LATOG OL CUYKEKPLUEVEG YVWOELSG, S€ELOTNTEG
Ko LkavotnTteg kataAAnAov enutéSou mou Ja AIOKTOOUV OL (POLTNTEG UETH TNV ETULTUXN 0AOKANPpwWan
TOU Uadnuarog.

JuuBouleuteite to Mapaptnua A

o [lepiypapn tou Emnébou twv Madnotakwv AoteAeoudtwy yLa Kade Eva KUKAO omoudwv
oUupwva ue to lMNAaioto Mpoooviwy tou Evupwnaikou Xwpou Avwrtatng Eknaibsuang

o [lepypapikol Aciktec Emnédwv 6, 7 & 8 tou Eupwraikou MAatoiou Mpoodviwv A Biou
Maidnong kat to Mapaptnua B

o [lepiAnmtikoc 08nyog cuyypaprc Madnotakwyv ATTOTEAEOUATWY

Nepypadn pabipatog

O doutntig Ba avamtiéel kat Ba urtoBalet Aemtopepn potach oxediou, cupneplapBavouévwy Tng
Aoyikic Bdoswe, tng peBodoloyia TNG €peuvag, tou Melpapatikol oxediou (mou mep\apPBavel
XPOVOSLAYPOUUA KOl EVOWMOTWVEL AEMTOUEPWS TA 0POCNUA) KAl Tou KOoTouG. H mpotacn tou
TIPOYPAUUOTOG TIPEMEL Vo eYKpLOel amd tov emuPAémovia kabnynti mpwv o doltntig apxioel tnv
TPOKTIKN epyacia. O potntig Ba Bploketal o otevn emadn pe tov emPBAENovTa Ko’ OAn tn SLdpkeLla
TOU TIPOYPAULATOC UE TAKTLKA avatpododotnon mAnpodopLwy.

Avapevopeva Mabnolakda ArtoteAéopata
Me tnv oAokAfpwon Tou pabnuatog ol poltntég Ba mpénel va eival oe Bon va:

e AmobelkvUouv TpwTtoBoulia Kal EQMLOTOCUVN OTNV LKAVOTNTA TOug va Aapfdavouv
anodAoeLg Kol va akoAouBoUV TIG CUVETELEG TToU SnLoupyolvTal.

e  Edapuolouv avoAuTikh TpocEyyLon yla tnv entAuon mpofAnuatwvy.

e Edapuolouv amoteAeopatikd KATAAANAEG §e€LOTNTEC EMIKOWWVIAG WG ELSLKOL.

e [lapdyouv €va cUVOALKO oxESLo TNG auToSLaxelplong mpog emiteuén TeBEVIWY oTOXWV.

e [lapdyouv KPLTIKN EMLOKOMNGCN WE TN XPNon Kal TNV KAatdAAnAn avadopd Twv TNywv
TAnpodopnong.

e [apdyouv Kot SikaloAoyouUv uLa Blwotin mpoTach MPOoYPAUUATOS KAL TO TIELPAUOTIKO OXESLO
mou elvat katdAAnAo pe opoug TG pebodoroyieg, Toug SLabBEoiioug MOpPouUG, TO XPOVO Kal TO
KOOTOC.

e Avohappavouv €va mpoypappa epyociag¢ mou Snuoupyel mpwtoyevry Sedopéva,
oakoAouBoUpeva armod avaAuon Kal epUnveia Twv §€80UEVWV HE TN XpNoN KATAAANAWY HECWV.

e AvthoUv AOYIKA CUUMEPACUATA KAl VA KAVOUV UTOSEiEelc Baol{OEVEG OTIC EPYOOIeEG TOU
£€pyou mou €xeL avaAndOet.

e [apayouv pila Sopnpévn ypartr) €kBecn XPNOLUOMOLWVTACG TNV KATAAANAN popdn e TIC
oapuolouoeg avadopéc.
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Fevikég Ikavotnteg

NauBavovtag urtoWn TIC YEVIKEG LKAVOTNTEC TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMWGE QUTEG
avaypdpovrat oto Mapaptnua AutAwuatoc kat apatidevral akoAoUdwe) oe mota / OLEG A0 AUTEG
QITOOKOTME(L TO padnua;.

Avadlnitnon, avaluon kot ouvdean dedouévwy  Zxeblaouog kat Staxeipton Epywv
Kol TANPO@OPLWY, UE TN XPHon KoL TwV

e T T 2eBa0UlG aTN SLOPOPETIKOTNTA KAL OTNV

ToAumoALTIOULKOTN T

lpooapuoyn Oc VEEC KATAOTATELG . . .
2eBa0o0G oTO PUOLKO tepLBaAiov

AfyYn anopaoswv . . . .
Enibelén kolvwvikng, emayyeAUTIKNG Kot NGLKNG

Autovoun epyaoio unevduvotTnTaG KaL evatodnoiog o Yeuata @uAou

Ouadikn epyaocia AOKNGON KPLTIKIG KOl LUTOKPLTLKIG

Epyaoia o Stedveg neptBailov Mpoaywyn tne EAeUBePNG, SNULOUPYLKIG KAl
EMAYWYLKNG OKEYNC

Epyacia os blemiatnuoviko neptBaiiov

Mapaywyn VEwV EPEUVNTIKWY LOEWV

OL yeVIKEG LKOVOTNTEG TTOU Ba PEMEL va €XEL amOKTAOeL 0 pottnTAG/doLTATPLA KL OTLC OTIolEC
amookomei to padnua sivat:

Avalntnon, avaluon kot cuvBeon edouévwy kat mMAnpodopLwv kat Andn anoddcewv.
Metatpornn tn¢ Bewplag os mpagn.

Mpoaywyn t¢ eAelBePNG, SNULOUPYLKAG KAL EMAYWYLKAG OKEYNG.

Autovopun aAld Kot opadikn epyaoia.

Amoktnon tou KatdAAnlou Bewpntikol yvwoTikol umofabpou wote va eivat duvath n
TMEPALTEPW eKTIALSEUON TOU, 0 SLEAKTOPLKO eminedo (BewpnTIKO KAl EPYAOTNPLAKO)
Ixedlaopoc kal dlaxeiplon Epywv

Mapdywyn VEWV EPEUVNTIKWY LOEWV
Epyaoia oe Slemotnpoviko neplBaiiov

Mpocapuoyr) O€ VEEG KATOOTAOELG

(72) NEPIEXOMENO MAGHMATOZ

O eruPAgmnovteg Ba untodeifouv TNV Kat@AAnAn evdeiktikn BLBAloypadia PeAETNG Kal avadopEg
KAELSLA KATAAANAEG WG TTPOC TO BEUA TNG LETATITUXLAKAG SUTAWHATIKAC gpyaciag.
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(73) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

Mpoowno pe npdowrno, Epyacia og epyactnpLako
nieplBaiAov

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaidevon, atnv
Emikolvwvia L€ TOUG QOLTNTEC

®duown napouoia

OPTANQZH AIAAZKAAIAZ

leplypapovtal avaAuTika o TPOmog
ko uedobot Stdaokaliac.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknan, Aoknan [lebiou, MeAétn &

avaiuvon B1BAoypapiac,
@povriothplo, Mpaktikn
(Toro9¢tnon),  KAwwrj  Aoknon,
KaAAiteyviko Epyaotnpto,
Alabpaotikn Stbaokalia,

EkmoubeuTikEG emLOKEYELS, EKTOvnon
UEAETNG (project), Suyypoapn epyaciog
/ epyaciwv, KaAAiteyvikn dnutoupyia,
K.ATt.

Avaypagovtol ol WpPeg UEAETNG TOU
outnt  yla  kade  uadnolakn
dpaotnplotnta kKadwe Ko oL WPEG 1N
kae9obnyoUUEVNG UEAETNG CUUPWVA
UE TG apyEG Tou ECTS

, ®doprog Epyaociag
Apa oTnToL
(R Eéaunvou
Zuyypaodn epyaociag 60
AtouLkr HeNETN, 65
TpoeTolacia
Juvolo Mabrpatog 125

AZIONOTHzZH ®OITHTQN

Meptypapn me Sladikaoiog
aloAoynong

Mwooa  AfoAdynong,  Méedobdot
aloAdynong,  Awapoppwtikn n
SUUTTEPAOUATIK), Aokiuaoia
MoAdarAni¢  Emtdoyng, Epwtrjosic
Juvtoung Amavinong, Epwtioslg
Avantuéng Aokipiwv, EniAvon

H aétoAdynon twv gottntwy yivetat ue MNpogopikn EEETtaon-
Anuoota Mapouaoiaon twv BiBAloypapikwv Sedouévwv
QVAPOPLKX LIE TO EPEUVNTIKO MTESIO TG SUTAWUATIKAG
epyaoiac
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Navemotpo
Konpou

MpoBAnuatwyv, [lpantn  Epyaoia,
ExOeon / Avagopda, [lpopopiki
E¢étaon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
E¢étaon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynaonc KaL Eav Kol Tou
elval mpooBaouua oo ToUg QPOoLTNTEG.

(74) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

OL eniBAénovreg Oa untoSeifouv tnv kat@AAnAn evbelktikn BLBALoypadia LEAETNG KAl avadopEg

KAELSLA KATAAANAEG WG TTIPOC TO BEPA TNG LETATITUXLAKAG SUTAWLATIKAC gpyaoiag.

-ZuvaQr EMLOTNUOVIKA TTIEPLOSIKA:
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(75) GENERAL

COURSE OUTLINE

SCHOOL

Sciences

ACADEMIC UNIT

International Graduate Program in Biological Inorganic
Chemistry

LEVEL OF STUDIES | Graduate
COURSE CODE SEMESTER | 2
Collection of bibliographic data and presentations
COURSE TITLE

concerning the research field of the Postgraduate
Diploma Thesis

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS
the total credits
5 5

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/mathimata-en.html

(76) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

Course description

The student will develop and submit a detailed project for his/her Thesis, including research
methodology, experimental plan (including timetable and detailed milestones). The project should be
approved by the supervisor before the student starts the research activity. The student will be in
contact with the supervisor throughout the program with regular feedback.

Expected Learning Outcomes
After completion of the course, students should be able to:

e demonstrate initiative and confidence in their ability to make decisions and follow the
consequences created.

e apply a detailed approach to solve problems.
o effectively apply the appropriate communication skills as experts.
e produce a critical review using and reporting appropriate information sources.

e make reasonable conclusions and make suggestions based on the work of the project they have
undertaken

e eproduce a structured written report using appropriate format with appropriate reports.

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

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

Working independently
Criticism and self-criticism
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Team work Production of free, creative and inductive thinking
Working in an international environment ...
Working in an interdisciplinary environment Others...

Production of new research ideas ...

The general competences that students should have acquired are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

Project planning and management
Production of new research ideas
Working in an interdisciplinary environment

Adapting to new situations

(77) SYLLABUS

contact with the supervisor throughout the program with regular feedback.

The student will develop and submit a detailed project for his/her Thesis, including research
methodology, experimental plan (including timetable and detailed milestones). The project should be
approved by the supervisor before the student starts the research activity. The student will be in

(78) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face to face, Work in a laboratory environment
Face-to-face, Distance learning, etc.

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

students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching Essay writing 60
are described in detail.
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Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

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

Individual study, 65
preparation
Course total 125

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation
procedure

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

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

The evaluation of the students is done through oral
examination - public presentation of data (100%).

(79) ATTACHED BIBLIOGRAPHY

Suggested Bibliography

Supervisors will indicate the appropriate literature and appropriate references concerning the subject

of diploma thesis.
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Xelpepwo E€aunvo I

NEPITPAMMA MAOGHMATO2

(80) FENIKA

2XONH

OETIKQN ENIZTHMQN

TMHMA

AAMNZ «ANOPTANH BIOAOTTKH XHMEIA»

EMINEAO ZMOYAQN

METANTYXIAKO

KQAIKOZ MAOHMATOZ

1 EZEAMHNO 2MOYAQN | 3

TITAOZ MAGHMATOZ

Zuvéyion kal OAokAnpwon NG AMAWUATIKAG
Epyaciac-Zuyypadn-Napouvciaon tng
AuAwpatikig Epyaociag

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON MOV OL TILOTWTLKEG UOVASEC ATTOVELOVTAL O
SlaKpLTa UEPN TOU UaBNuUaTog T.x. AlaAEEELS, EpyaaTnpLaKEG NIZTQTIKEZ

EBAOMAAIAIEZ
QPE2

AOKNOELC K.ATL. AV OL TIIOTWTLKEG UOVASOEC AITOVELOVTAL EVIALA YL MONAAEZ
TO 0UVOAO ToU padnuatog avaypate ti¢ eBdouadlaiec wpeg
Stbaokaliog katL To GUVOAO TwWV MIOTWTIKWY UOVASwWV

AIAAZKAAIAZ

30

avaAutika oto (6).

lpooV<ate oelpeg av xpelaotel. H opyavwan dtbaokaliog kat ot
OLOOKTIKEG UETOSOL TTOU XPNOLLUOTIOLOUVTAL TIEPLYPAPOVTOL

TYNOzZ MAOHMATO2

YEVikoU untoBadpou,
eLbikou untoBadpou, eLbikevang

VEVIKWV YVWOEWV, AVATTTUENG
beélotnTwv

ETLOTNOVIKOG TOHEQS, ELOLKO UTIORABPO, EELSLIKEVEVEC
YEVIKEG YVWOELG

MNPOAMNAITOYMENA MAOHMATA:

004

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH/ATTAIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI
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HAEKTPONIKH ZEAIAA | http://bic.chem.uoi.gr/StartDiploma.html
MAGHMATOS (URL)

(81) MAGHZIAKA ANOTEAEZMATA

Ma6nolakda ArntoteAéopata

Meptypapovtal ta uadnolakd amoTEAECUATA TOU AT UATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
KoL LkavoTtnTec KataAAnAou emnumedou mou Ja AmoKTHOOUV OL POLTNTEG UETA TNV ETLTUXN 0AOKANpwaon
ToU padnuatog.

JuuBouleuteite to MNapaptnua A

o [leptypapr) Tou Emutédou twv Madnotakwyv ATOTEAEGUATWV yLa KADE Eva KUKAO omoudwv
ouupwva e to MNAaiato Mpooovtwy tou Evpwnaikou Xwpou Avwtatng Ekmaibsuaong

o [lepypapikol Aciktec Emnédwv 6, 7 & 8 tou Eupwraikou MAatoiou Mpoodviwv Awd Biou
Madnong kat to Mapaptnuo B

o [lepiAnntikog O8nyoc auyypapr¢ Madnolakwv AmoteAeouatwv

H petamtuylakr Suthwpotiky gpyacia amoteAel pia atoptkr os Babog €peuva/ Siepelivnon evog
OUYKeKpLUEVOU Bépatog. H epyaocia Ba mpémel va Sie€dyetal pe Baon to Wbiaitepo evdladépov Tou
doutnt 1 Tou akadnuaikol ermPBAEnovTa kol Oa pEmeL va BPLOKETAL O€ EVAPUOVLON LIE TN OTPATNYLKN
€peuvag Tou TUAUATOG. O YEVIKOG OTOXOG ELVAL VO TTAPEXEL OTOUG POLTNTEC TNV EVKALPLA VO avamTtuEouy
Kal va epappocouv pebodoloyieg épeuvag. H Sladikaoia autr Ba odnynoeL otnv avamtuén pLag
oelpdg Se€lotitwy. Imouvdaia gival n anodkTnon LkavoTNTAC AUTOSLAXELPLONG WOTE Vo eMITeEUXBoUV oL
TeBEVTEG L6IKOl O0TOXOL OTO TMAQLCLO LLOG CUYKEKPLUEVNG XPOVLKNG TtepLOdoU. Oa MPEMEL AKOUN va
arnodeyBel n LKAVOTNTA EVIOMIOUOU TWV MPOBANUATWY Kal TNG avelpeong KATAANAwv AUoswy,
KaBw¢ emiong Kal avotnTta va afloAoyoUv Ta QMOTEAECUATA KAl VA TIPOTE(VOUV €VAAANAKTIKEG
OTPATNYLKEG.

Nepypadn pabipatog

O doutntrg Ba avamtiel kal Ba urtoBAaAeL Aemtopepn poTach oxediou, cupnep apBavouévwy NG
Aoyikng Baceswg, tng pebBodoloyia TNG €peuvag, Tou MELPAMOTIKOU oxediou (mou meplhapBavel
XPOVOSLAYPAUUA KAl EVOWMOTWVEL AEMTOUEPWE TA OpOCNUA) KAl TOU KOotouC. H mpotacn tou
TIPOYPALATOC TPETEL va eYKpLOel and tov emPAénovia kabnyntn mpwv o doltntng apxlosl tnv
TPaKTIk epyacia. O doltntig Ba Bploketal og otevn enadn pe Tov emiPAEnovta kad’ 6An tn Slapkela
TOU TIPOYPAUHATOG LE TAKTLKN avatpododotnon mAnpodopLwy.

Avapevopsva Mabnolaka AntoteAéopata
Me tnv oAoKANPwWaon Tou pabnuatog ol poltntég Ba mpémnel va eival og B€on va:

e AmobelkvUouv TPWTOBOUALD Kal €UMLOTOOUVN OTNV LKOVOTNTA TOoug va Aappdvouv
anodAoelg Kal va akoAouBoUV TG GUVETELEG TTOU SnuLoupyouvTalL.

e  Edapudlouv avaluTikr) TpoogyyLon yla Tnv eniluon mpoBfAnudatwv.

o Edapudlouv anoteAeopatikd KATAANAeg Se€LOTNTEC EMIKOWVWVIOG WG ELSLKOL.
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e [lapdyouv €va cuVOALKO ox£SLo TG autodlaxeiplong mpog emiteuén teBEviwy oToXWV.

e Topdyouv KPLTIKH EMLOKOTNON HE TN XPNON Kol TNV KOTAAANAn avadopd Twv mnywv
TAnpodopnong.

e [lapdyouv Kot SikaloAoyouv pLa Blwotin mpotacn MPOoYPAUATOS KAL TO TIELPAUOTIKO OXESLO
mou ivat katdAAnAo e opoug TG peBodoloyieg, Toug SLaBEaipuoug mOPOUE, TO XPOVO Kal TO
KOOTOG.

e AvohapBavouv £va mpoypaupa epyaciag mou Snuloupyel mpwtoyevy Sedopéva,
akoAouBoUpeva amd avaluaon Kat epunveia Twv §e50UEVWVY UE TN Xpron KATAANAWY péowv.

e  AvTAOUV AOYIKA CUUTIEPACUATO KOl VO KAVOUV UTIOSELEELS BaoL{OEVEG OTIG EpYaOieg Tou
£€pyou Tou €xet avaAndOet.

e [apdyouv pla Sounuévn ypamtr €kOeon XPNOLUOTIOLWVTAC TNV KATAAANAN popdr UE TIC
apuolouoec avadopég.

e AmodelkvUouV pia LG BaBog katavdnaon Tou €pyou HECW TNG UTIEPACTILONG E avneTNUEVN A
npodopikr) apouaicon (UOOTAPLEN LETATTTUXLOKAC SUTAWUATLKAG Epyaciag).

Fevikég IkavotnTeg

NauBavovtag urtoWn TIC YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OMW ¢ QUTES
avaypdpovrat oto Mapaptnua AutAwuatoc kat napatidevrat akodovdwc) os mota / TOLEC A0 AUTEC
QATTOOKOME(L TO padnua;.

Avadlitnon, avaAuon kot ouvOean deboucvwv  Sxeblaouog kat Stayeipton Epywv
Ko TANPO@OPLWY, UE TN XPron KAl TwV

T T e Y 2eBa0ulG aTN SLAPOPETIKOTNTA KAL OTNV

moAumoALTioukoTNTA

llpooapuoyl O& VEEC KATAOTATELG . . )
2€Ba0ou0G oto UOLkO epLBaAiov

AfyYn anopdaoswv . . . .
Enibelén kolvwvikng, emayyeAUTIKAG Kot NOLKNG

Autovoun epyaocia UneuduvoTnNTaG KAl evatodnoiog o Yeuata @uAou

Ouadikn epyaocia AOKNGOnN KPLTIKIG KoL UTOKPLTLKIC

Epyaoia o€ Stedveg meptBailov Mpoaywyn tne eEAcUBEPNG, SNULOUPYIKIG KAl
EMAYWYLKNG OKEYNC

Epyaoia og Stemiotnuoviko neptBaiiov

Mapaywyn VEwV EPEUVNTIKWY LOEWV

Ol YEVIKEG IKAVOTNTEG TIoU Ol IPETEL val €XEL ATTOKTAOEL 0 doLTnNTAC/doLTrTpLa KoL OTLG OToiES
OMOCKOMEL TO pabnua eivat:

Avaintnon, avaluon kot cuvBeon §edopévwy Kat MAnpodopLwv Kal ANYPn anopacewv.
Metatpornn tn¢ Bewplag os mpakn.

Mpoaywyn tng eAeVBepNC, SNULOUPYLKAG KAl ETAYWYLKN G OKEPYNG.

Autovoun aAld kal opadiki epyoaoia.

Amoktnon tou KatdAAnlou Bewpntikol yvwoTikol umofabpou wote va eivat duvatr n
TEPALTEPW eKTIALSEUON TOU, g SLEAKTOPLKO eTtinedo (BewpnTIkO Kol epyactnplakd)
Yxedlaopoc kal dlaxeiplon Epywv

Mapdywyn VEWV EPEUVNTIKWY LOEWV
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Epyacia og Stemiotnpoviko neptBaiiov
AAn anodpdaocewv

Mpocapuoyr| o€ VEEG KOTAOTAOELG

(82) NEPIEXOMENO MAGHMATOZ

Ot erupAénovreg Ba untodeifouv TNV KATAAANAN evelktikr] BLBAloypadia LEAETNG KAl avadopES
KAELOLA KATAAANAEG WG IPOC TO BEUA TNG LETATITUXLAKNG SUMAWMATIKAG Epyaoiag.
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(83) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - A=IOAOMHzH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowmno, EE
QMOOTAOEWC EKTIALOEVON K.ATL.

Mpoowno pe npdowrno, Epyacia og epyactnpLako

nieplBaiAov

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaidevon, atnv
Emikolvwvia L€ TOUG QOLTNTEC

®duown napouoia

OPTANQZH AIAAZKAAIAZ

leplypa@ovtal avaAuTikad 0 TPOmog
ko uedobot Stdaokaliac.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknaon, Aoknan [lebiou, MeAetn &

avaiuvon B1BAoypapiac,
@povriothplo, Mpaktikn
(Toro9¢tnon),  KAwwrj  Aoknon,
KaAAiteyviko Epyaotnpto,
Alabpaotikn Stbaokalia,

Exnoubeutikeég emiokéWelg, Ekmtovnon
UEAETNG (project), Suyypoapn epyaciog
/ epyaciwv, KaAAiteyvikn dnutoupyia,
K.ATt.

Avaypagovtol ol WpPeg UEAETNG TOU
outnt  yla  kade  uadnolakn
dpaotnplotnta kKadwe Ko oL WPEG 1N
kae9obnyoUUEVNG UEAETNG CUUPWVA
UE TG apyEG Tou ECTS

, ®doprog Epyaociag
Apa oTnToL
(R Eéaunvou
Zuyypaodn epyaociag 375
AtouLkr HeNETN, 375
TpoeTolacia
Juvolo Mabrpatog 750

AZIONOTHzZH ®OITHTQN

Meptypapn me Sladikaoiog
aloAoynong

Mwooa  AfoAdynong,  Méedobdot
aloAdynong,  Awapoppwtikn n
SUUTTEPAOUATIK), Aokiuaoia
MoAdarAni¢  Emtdoyng, Epwtrjosic
Juvtoung Amavinong, Epwtioslg
Avantuéng Aokipiwv, EniAvon

H aétoAdynon twv gottntwy yivetat ue MNpogopikn EEETtaon-

Anuoota MNapouvoiaon tou MetantuytakoU AtmAWUATOC

Eéeibikevong (100%)
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Navemotpo
Konpou

MpoBAnuatwyv, [lpantn  Epyaoia,
ExOeon / Avagopda, [lpopopiki
E¢étaon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
E¢étaon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtal pnta mpoodloplousva
kpttnpta aloAoynaonc KaL Eav Kol Tou
elval mpooBaouua oo ToUg QPOoLTNTEG.

(84) ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

OL eniBAénovreg Oa untodei§ouv tnv KAt@AANAN evéelktikn BLBAloypadia LEAETNG KAl avadopEg

KAELSLA KATGAAANAEG WG TTIPOC TO BEPA TNG LETOTTTUXLAKG SUMAWMATIKAG Epyaciag.

-ZuvaQr EMLOTNUOVIKA TTIEPLOSIKA:
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COURSE OUTLINE

(85) GENERAL
SCHOOL | Sciences
ACADEMIC UNIT | International Graduate Program in Biological Inorganic
Chemistry
LEVEL OF STUDIES | Graduate
COURSE CODE | 1 SEMESTER | 3
COURSE TITLE Thesis B
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, WEEKLY
e.g. lectures, laboratory exercises, etc. If the credits are awarded TEACHING CREDITS
for the whole of the course, give the weekly teaching hours and HOURS

the total credits

30

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

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

Scientific field
Special background

Specialised general knowledge

PREREQUISITE COURSES:

No

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek / English

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes

COURSE WEBSITE (URL)

http://bic.chem.uoi.gr/BIC-En/StartDiploma-en.html

(86) LEARNING OUTCOMES
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Learning outcomes

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

Consult Appendix A

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

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

e Guidelines for writing Learning Outcomes

The postgraduate thesis is an individual in-depth research / exploration of a specific topic. Thesis
should be chosen according to particular interests of the student or the academic supervisor and
should be in harmony with the Department's research strategy. The overall goal is to provide students
with the opportunity to develop and implement research methodologies. This process will lead to the
development of a wide range of skills. It is important to gain self-management skills to achieve the
specific objectives set within a specific time period. The ability to identify problems and find
appropriate solutions, as well as the ability to evaluate the results and to propose alternative
strategies, should also be demonstrated.

Course description

The student will develop and submit a detailed project proposal, including logical basis, research
methodology, experimental plan (including timetable and detailed highlights) and cost. The program
proposal must be approved by the supervising professor before the student starts practical work. The
student will be in close contact with the supervisor throughout the program with regular feedback.

Expected Learning Outcomes
After completion of the course, students should be able to:

e demonstrate initiative and confidence in their ability to make decisions and follow the
consequences they create.

e apply a detailed approach to solve problems.

o effectively apply appropriate communication skills as experts.

e produce a comprehensive self-management plan to achieve set goals.
e produce a critical review using and reporting sources of information.

e produce and justify a sustainable project proposal and experimental plan that is appropriate in
terms of methodologies, available resources, time and cost.

e undertake a work plan that generates primary data, followed by analysis and interpretation of
data using appropriate tools.
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e draw logical conclusions and make suggestions based on the work of the project that has been
undertaken.

e Produce a structured written report using the appropriate format with the appropriate
references.

e Demonstrate an in-depth understanding of the project through self-defense with oral
presentation (support for postgraduate diploma thesis).

General Competences

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

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

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

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

Working independently
Criticism and self-criticism

Team work ) ) . . e
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

The general competences that students should have acquired are:

Search for, analysis and synthesis of data and information and decision making
Translating the theory into practice

Production of free, creative and inductive thinking

Working independently and team work

Acquire the appropriate theoretical base to allow further education at a doctoral level (theoretical
and laboratory).

Project planning and management
Production of new research ideas
Working in an interdisciplinary environment

Adapting to new situations

(87) SYLLABUS
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Supervisors will indicate the appropriate literature and appropriate references concerning the
subject of postgraduate diploma thesis.

(88) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face to face, Work in a laboratory environment
Face-to-face, Distance learning, etc.

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

students
TEACHING METHODS Activity Semester workload
The manner and methods of teaching | | Essay writing 375

are described in detail.
Individual study, 375

Lectures, seminars, laboratory preparation
practice, fieldwork, study and analysis

of bibliography, tutorials, placements,

clinical  practice, art workshop,
interactive  teaching, educational

visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each

learning activity are given as well as

the hours of non-directed study
according to the principles of the ECTS

Course total 750

STUDENT PERFORMANCE

EVALUATION
The evaluation of the students is done by Oral Examination -

Description of the evaluation | Public Presentation of the Postgraduate Diploma Thesis
procedure (100%).

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

94



Navera®@tiuo  MNavemotipo Mavemotmuo Navemotipo Navemotio Navemotpo
lwawivwv EKNA AN MNotpiov Kpritng Konpou

ANMZ Avopyavn Blohoyiki Xnueia

clinical examination of patient, art
interpretation, concerningother

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

(89) ATTACHED BIBLIOGRAPHY

Suggested Bibliography

Supervisors will indicate the appropriate literature and appropriate references concerning the subject
of postgraduate diploma thesis.
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