..‘.».‘:. J.. ”.\mw.ﬂ.mm.h_s .

B —

e

41
\

i o

s ...%ryr()

s

~> 4 ...-ﬁ)“ﬁmw.n




Table of Contents

|. GENERAL INFORMATI ON-STRUCTURE OF THE DEPARTMENT ... 5.
[.1 The DepartMent 8 AN OVEIVIEW ......ciiuuiiiiiiiieitietesimteeeesstteeessteeessteeesamssseeesansteaesasteeesanseeessmssteeesasseeessnsees 5
1.2 UNAEIGratdUate STUGIES ......ueiiiiiiiiie ittt ettt ettt ettt ek e e b et e ke e e be e ek eme s e be e sabe e s abe e e beeennneesamreas 5
[.3 POSIGIATUALE STUAIES ....c.viiiieieiiiieiiie ittt ee st e bt e b e e b e et e e ek eme e e be e sab e e e nbe e e re e e sbneesamreeanes 5
1.3.1 Master of Science (MSC) SPECIAlISALIONS .......cciiiuuiiiieiiii e a e e 5
[.3.2 Doctorate (PhD) PrOgIaIMS..........eiiiiiiiiiieiiiiitee sttt ettt e e s s e e e s sttt e e s ssbbe e e e s sssbreeeesssnnbeeeesennrneeessnnesd 6
[.3.3 Other MSC PrOGIaMIS. . uuiiiiiii e e it e i cicieiieteee et e et e e e e e e s s e sabe it e e e e eeeaeaeaesssssatasbesreeeeaeaaeessessasssnrnnnneeeeeeesesennsnnnsnsd 6
[.4 Collaborating Countries & INSHIULIONS  ....coiciiiiiiii e e e e e s et e e e e s s e e tr e e e e e s e s mennnnees 7
[I. UNDERGRADUATE ST UDIES PROGRAM ..ot v 8
10 R 1= T o 1= =L g o] 1. =) o PRSP 8
| R 0T = = P STORTTR 8
L 2 e T 1S AT o 1= o | OSSP 8
[1.1.3 UnderGraduate DIplOMEa PIrOJECT .......cuiiiiiiiiiiieite ettt ettt e e e e e e e e e e e e e e e e e e e e s e annnbenneeas 9
e €] =T = S O £ =T | £ PP PSP PPPPRPP P 9
L O O IS T =T 11 PRSP 9
[1.1.6 ERASMUS STUAENES. ....ceiiieieeeiiieiiiiieeeiee et e ae e e s s s sttt e e e e eaaaeeeesssanteteeeeeeaeeeeeeeassannsesbaneeeeeaaeeessaaaannnnes 10
[1.2 Types of Courses and Associated ECTS CreditS ........coouiiiiiiiiiiiiiee et 11
[1.2.1 COre (COMPUISOIY) COUISES. .....ciiiuetteieeeet e e e e e e e e e e ettt ettt e e e e e e s e s s s e bebe e e et e eaeeeaeaaannbabbssbeeeeeeaeaeeesaaanne 11
[1.2.2 SEMEOPLIONEAI COUISES ...ttt e ettt e e e e e e e e e e s e e ab bbbt e et e e eaaeesesaaannnbbabeeeeaeaeeeeesaaannnns 11
[1.2.3 Experimental Dimploma (Bachelor) ThESIS ™.......oiuuiiiiiiiiiee ettt 11
[1.2.4 Optional (Elective) ChemiStry COUISES .....ouuiiiiiiiiiieee ittt tee ettt e et e e e e e s sibneeeee s 12
[1.2.5 Optional (Elective) NON -Chemistry COUIMSES” .......uuiiiiiiiieaiiiiiiiitiiie ettt e et e et e e e e e e e e e s s sneeeeeeeees 12
. PROGRAM PLAN s eeeemt et e e et e e e s mmmmme e e e e eeta e e e e et s smmmmra e e e eesnnaeaeees 13
1.1 UNAErGradua t& STUMIES .....cciuiiiiiiiieei ittt rimet ettt e ettt e e sma e st e e s b e e e e sh et e e smab et e e e ebbe e e e ssbe e e e anreeeenan 13
[11.2 Department of Chemistry Curriculum 3 Applied in 2016 -2017........c.cuevieeeeiiiiieieee e e e e e e e 13
1st Semester (1) (APPHE SINCE 20LEL7)......uuuurieeiereeeeieiiitte e rrereeeessssssraerreareerreeaeesssaaansssranererraanaeeesessnnnsnes 15
2nd Semester () (Applied SINCE 20LEL7) ...ttt e ettt e e e e e e e e e e e bbb e e eeeaeeaaaaeaaaas 15
3rd Semester (1) (first applied iN 2017 -18).....cciiieiiiiiiieii e e e e e e e e e e ab e e eeaeeeeaeas 15
4th Semester (IV) (first apPlied iN 2017-18)....cceieieiiiiiiiiieie ettt e e e e e e e e e e e e e e e e e e e e e annneees 16
5th Semester (V) (first applied in 2018-2019)........ccccuiiiiiiiiiee e eee e e e e e s e e e e e e e e e e s e 16
6th Semester (VI) (first applied in 2018-2019).......uuuuiiiiieeee i e e e s s rr e e e e e e e e s s s rrreaaaaeeaaan 16
**OPLional COUr CES fOr BN SEIMESLEN.......ciiiiiii ittt e e e e e et e e e e e e e e e e s s e s nnnbebeeeeaeas 17



FAURST=T 0[S (=T O (YA | USRI 17

LT g[S (=] O (VA TSP U PO PPPRSPTT 18
Optional CoUICES fOr 71 SEMIESIEN....cciii it e e e e e e s e e r e e e e e e e e s snasanranrenereeaaeeaeas 19
Optional COoUICES fOr B SEMESIEN. . .uuiiiiiiiei it e e e e e e e e e s s e e e e e e e e e et eesssasnnreanreneaaeaens 20
IV. DESCRIPTION OF U NDERGRADUATE COURSES ...t 21
1st Semester (I) (APPHEd SINCE 20LEL7)......uuiii itttk e st e et e e e e st e e e s e ebre e e e ennnes 21
2nd Semester (1) (Applied SINCE 20LBL7) ......cccueiiiiieiiee e e e e e s e eeee e e e e e e e e e s s s ara e e e e e aeeesessasnsnnrraanrnreeeaaeeaes 41
3d Semester (1) (first applied iN 2017 -18)......ccccciiiiiieiiee e e e e e e e e s s r e e e e e e e e s e e snnrerrrareeeeees 54
4th Semester (IV) (first apPlied iN 2017-18)....ccceeeeeieiieiiiieie e e ee e e e s s r e e e e e e e e e s s s s rrereeaeeeeesesensannnnnnes 68
5t Semester (V) (first applied iN 2018-2019).......ccciiiiiiieiiiiie et e e aeed 83
ST =T 10T (=T O (Y ) OO PP PP T PP PPPPTPPPPPPPN 101
*F*OPLioNal COUICES fOr B SEMESIOL.. .. uiiiiii e e et i s ittt e e e e e e s e raeeaee e s e s s s b e e reaaeaeeeessaansnnrenneees 113
S T=T 141 (=T PSP ORPPPRPRPPPRR 123
Semi-optional Courses (two courses/10 ECTS CreditS) .....uuuuiiuriiiiiiiiiiiie e 123
Optional (Elective) Chemistry Courses (one or two courses/10 ECTS CreditS) .....oeeeevvveviiiiiieeeiiiinenenennnn. 129
ST 0 o] (T PO PP 144
Semi-optional Courses (three courses/15 ECTS CreaLS) ...uuuuiiiieiieiiiiiiiiiiiiiieeerieee e e e s s ssiiisrenererreeseeeeeeesnnnnes 144
Optional (Elective) Courses (one course/5 ECTS CreditS).......ccoeieeeiiiiiiiiieeeeeeeeiice i e e e e e e e e eeeaanns 150
V. POSTGRADUATE STUD ES... oottt emmmmcen ettt s e e et e e s s e 166
V.1 Master of Science (MSC) SPECIAIISASIONS ........ciiiuiiiiiiiiieiiii ettt sebe e nans e s 166
V.2 The Doctor of Philosophy Diploma (PRD)  ...ceeiiiiiiie ittt 166
VI. DESCRIPTION OF T HE POSTGRADUATE COUR CES........cciiiieeeevemme e 170
V1.2 PHD DIP L OMA e ettt e et e e et imm—me e e et e e e at e e et e st mmmm e e s saneeesnessans 170
OTHER JOINT MSC COUR SES......oi i imemi ettt vmemmms st e et e e s mmmne 174

INTERDEPARTMENTALMS C PROGRAM 0BBEAHENMESTRY: CLIN ICAL
CHEMISTRY, BIOTECHNO LOGY AND EVALUATION OF PHARMACEUTICAL

P ROD U C T S0 ittt ettt emmmmt e e e e e e ettt e e e e e ammmmms s e e e e e e eesaaann s smmmmmrees 174
GENETAI DESCIIPLION ...eeiiiiiiiieie ettt e e e et e e e s e a bt e e e o bbbt e e e e et b et e e e e aabb e e e e s aabbeeeeeeannbneeeesanes 174
1 O 174
Admission of Post -graduate STUAENLS ..........coooiiiiiiiii e e e e e eaeeeeaaeeas 175
LT RS (= LA [0] A U T o o F= 1= PP 176
L0101 ¢ 1o ¥ ] 1 o PP TP POPPPPPUPPPPUPTPN 176
L0 B (= = S 177

INTERDEPARTMENTALMS C PROGRAM 0 ME DCHEMISITRY AND

CHEMI CAL Bl OL.OGY Q. i eeeemee et e e memme e e e e e 180
GENETAI DESCIIPLION ...eeiiiiiiiiiie ettt ettt e e e et e e e s s h b bt e e e st b et e e e s aab b et e e e s ambbeeeeeanbbeeeeeeannbneeeesanes 180
VIl. RESEARCH A CTIVITIES OF THE FAC ULTY MEMBERS ........cccoooiiiiiiiiieee, 181
OrganiC CREMIUSIIY ...ttt ettt e e e e e oo e oot b bttt et eeee e e e e e e s e s bbb beeeeeeaaeeeeesaaaannrabbseeeeas 181
SYNhELIC OrganiC CREIMISIIY. ... ..iiiiiiiiie ittt ree st e e e a bt e e e sttt e e s sme e st b et e s aabbe e e e snbb e e e e s nme e nbneeesnnneeas 181

Y =To Lot P I O L=t o LS 1 Y ST PO PPPPPROP 181
T o1 [o S @1 g 1T o L] 12y AT UPPT SR 181
Biomolecules: isolation, characterization, synthesis and development of analytical methods...............ccceeiiiiiieen.n. 181
SUPFAMOIECUIAT CREIMISTLY .. eeiiuttiee ettt ettt e et s bt e e et et e e e bbb ees e e e e bbbt e e enbe e e e e sn s ener e e s anbne e e e nnnneas 181
Biochemistry, Biochemical Analysis and Matrix Pathobiology ..........cccccoiiiiii e, 182



Inorganic-Bioinorganic -Organometallic CheMISTIY ........ccuiiiiiiiiii e 182

PRYSICAI CREMISIIY ...ttt e e s b e et e e s s bt e e s aabb e et e e annbnn e e e e s annnneeens 182
Physical Chemisy Of INTEITACES ... ...coiiiiii ettt see et e e e s nbb e e e ettt e e rmneesebneeeeas 182
Physical, Aquatic & Colloidal ChEMISIIY ........iiiiiiiiie ittt st eeamne s e bb e e s snae e e e s bbeeeea 182
QUANTUM CREMISTIY. ...t eiiteeee ettt res et e e e e et e e e sttt e e s e b e e e e aa s e ee et e e aase et e e ek b e e e e eas s e nes e e e s asbreeenannn e e e e nnneean 182

[ = (o 10 Tod 1T 411 1 1Y PEEPRRR 182

Catalysis and Interfacial Chemistry for Environmental Applications 9 Environmental Chemistry .......... 182

Food Chemistry and (Bio) TECHNOIOQY .....couuiiiiiiiiiiiie e e e 183

Polymer Science and TECHNOIOGY.......uuiiiiiieiiiiiiiiee e e e e e e e e e s s s e e e e e e e aaeeesessnnnnnreneeees 183
Advanced Polymers and Hybrid NAMATEITAIS...........ciiiiiiieiii e e s 183
SMUII-RESPONSIVE POIYMEES .....ciiiiiiiiei ittt rte et e e e sttt e e e sttt e e s seeeastb e e e anbbeeeesnbbeeeeannensteeeesnnneeas 183

Analytical and Structural ChemISIITY ........ooi e s b e e e e e e e e e nneees 183
YN Eo ) [or= U @ =T 40113 (YA SRPU PR 183

DG R Y1 = (o7 | =T o] )Y/ PP 183




I. GENERAL INFORMATION) N -
STRUCTURE OF THE DERPARTMENT |

I.X The Department 8 An Overview

The Department of Chemistry was founded in 1966 and is one of the first established Departments
of the University of Patras. The educational and research activities of the Department are centered
in three separate buildi ngs (North, South and the New Chemistry Building s), where researchand
undergraduate training laboratories, one computational center and a library are located.

The Faculty of the Department consists of 33 Academic Staff members, and 9 members of Special
Teaching and Technical Personnel. About 700 undergraduate and over 200 postgraduate students
are currently enrolled.

The Department collaborates with many European Universities under the Erasmus Student and
Academic Staff Exchange Program), at both undergraduate and postgraduate levels
(https://lwww.upatras.gr/en/erasmus) . Moreover, the majority of the faculty members participate
in joint research projects with scientists from other Academic and Research Institutions and
industr iesin Greece andabroad.

The Department is organized into the following three Divisions, each consisting of specialised
laboratories with extensive research facilities and instruments:

1 Division of Organic Chemistry, Biochemistry and Natural Products .
1 Division of Physical, Inorganic an d Nuclear-Radiation Chemistry .

1 Division of Applied, Analytical and Environmental Chemistry

I.2 UnderGraduate Studies

The Department of Chemistry provides students with a full education al program covering a wide
range of scientific areasand skills associated with chemistry (including inorganic, organic, physical,
structural, and analytical chemistry), catalysis, biochemistry, biotechnology, materials, polymer,
food and environmental science. Theawarded diploma qualifies our graduates with significant
skills to begin a careerin public or private sectors, such as the chemical industry, a wide range of
analytical laboratories, as well asreseach and educational institut ions.

I.3 PostGraduate Studies

Postgraduate studies enable our students to pursue acacemic careersor careersin the private sector.
The Postgraduate Program has two main directions :

1.3.1 Master of Science (MSc)specialisati ons

The postgraduate program of the Department has been reformed and leads to MScdegreesin two
directions. Furthermore, the Department of Chemistry has also taken over the administrative

;



support of an Inter -Departmental MSc and an Inter-Institutional MSc cources while participating in
Inter-Departmental MSc cources. Specifically, MSc courcesin the Department are available in the
following specifications:

1. Chemistry and Technology of Materials with Applications to Industry, Energy and
Environment.

2. Analytical Chemistry and Nanotechnology.

[.3.2 Doctorate (PhD) Programs

The PosiGraduate Studies Program (PhD) covers all the research areas and activities of the
Department of Chemistry. The PostGraduate Studies Program enrols graduates from all
Departments of the Schook of Sciences and Polytechnic Institutes of Greece or corresponding
Institutions abroad, such asDepartments of Chemistry, Biology, Geology, Physics and Agriculture
Medicine, Pharmacology and Chemical Engineering.

1.3.3 Other MSc Programs

9 Interdepartmental MSc Program "Applied Biochemistry: Clinical Chemistry, Biotechnology,
Evaluation of Pharmaceutica | Products". The Departments of Chemistry, and the NCSR
oDemokritosdé participate in the program.

{1 Interdepartmental MSc Pr ogr am 0 Me cmistry naad Chedh c a | Bi Sheogyo.
Departments of Chemistry and Medicine of the University of Patras participate in the program.

f 1 nterdepartmental MSc Studies 0Science and Techn
The Departments of Chemistry, Chemical Engineering, Materials Science, Mechanical and
Aeronautical Engineering and Physics of the University of Patras participate in the program.

f 1l nterdepartment al MSc Pr o gThaDepadtrgemts of BiadogymZeoldgy, Sc i e n
Mathematics, Physics, materials Science and Chemistry of the University of Patras participate in
the program.

{1 Inter-Institutional MSc P r ogr amme Ol norgani c BThe Dapartments lof Ch e m
Chemistry of the Universities of Patras, loannina, Thessaloniki, Athens, Crete and Cyprus
participate in the program.



I.4 Collaborating.Countries & Institutions s

Country University/Instituti on
Antwerp, Department of Chemistry
Belgium Q. Leuven, Zool ogical Il nstitute
Louvain, Unite de Catalyse et Chimie des Materiaux Divises
Canada New Brunswick, Department of Chemistry
Strasbourg, Louis Pasteur
Angers, Laboratoire de Proprietes Optiques des Materiaux et Applications
Blaise-Pascal, Department of Chemical and Biochemical Engineering, LGCB
France .
Marseille, Provence-CNRS
Pierre et Marie Curie, Laboratoire de Physico-chimie Macromoleculaire
DZu et des Pays de 106Adour, Laboratoird
Germany Hannover, Department of Natural Sciences, Institute of Food Chemistry
Bologna, Department of Chemistry
Calabria, Department of Chemistry
Ferrara, Department of Chemistry
Italy Florence, Departments of Chemistry and Pharmacy and Magnetic ResonanceCenter
Modena and Reggio Emilia, Department of Agricultural Sciences
Rome, Department of Biochemistry (La Sapienza)
Varese, School of Medicine
Japan Agriculture and Technology, Laboratory of Organic Geochemistry (Tokyo)
Norway Bergen, Department of Chemistry
Poland Adam Mickiewicz, Institute of Physics, Nonlinear Optics Division
Spain Barcelona, Department of Inorganic Chemistry
Sweden Stockholm, Karolinska Institute
The Netherlands | Leiden, Department of Chemistry
Turkey Mersin, Department of Environmental Engin eering

United Kingdom

Cardiff, Department of Chemistry

Imperial College London, Department of Chemical Engineering and Chemical
Technology

London, Birkbeck College

Manchester, School of Chemical Engineering and Analytical Science & Satake
Centre for Grain Process Engineering

Newcastle, Civil Engineering and Geosciences

Ulster, School of Biomedical Sciences

Reading, Department of Food Biosciences

Oklahoma, Civil Engineering and Environmental Science

USA Pensylvania School of Medicine
Australia Burnet Research Institute, Melbourne
Bulgaria Catalysis, Bulgarian Academy of Sciences
Qax¥l anck, Institut f¢gr Polymerforschun
Germany : : . J
TU Braunschwei g, I nstitut f¢gr Physi kaldi
Hungary Isotope and Surface Chemistry, Chemical Research Centre, HAS, Budapest
. National Institute for Interdisciplinary Science & Technology, Biotechnology
India o
Division (NIIST)
Slovenia National Institute of Chemistry, Ljubljana
Spain Consejo, Superior de Investigaciones Cientificas, Catalysis& Petrochemistry (CSIC)
Karolinska Institute (Stockholm)
Sweden Ludwing Institutte for Cancer Res earch (Uppsala)

Kungliga Tekniska H°gskolan, Stockhol m




lll. UNDERGRADUATE STUDIES PROGRAM M1

111 General Information::

Each academic year is divided into two semesters. The first (Autumn) semester beginsaround

October 1 and ends around January 31 Classes for the second (Bring) semester start around

February 16 and end around June 10. The exact dates are announcedat the beginning of each
academic yearin the departmental website: www.chem.upatras.gr . In order to graduate, that is to

obtain the Diploma ( Gr e €tychiad)dn Chemistry, the completion of 8 semesters (4 years) is
formally required. During each semester, a student has to follow 4-6 courses with a total of 23-30
contact hours per week.

[1.1.1 Courses

A course may consist of lectures, lectures and seminars, or lectures, seminars and practical excersice
(laboratory). The courses offered in the Department of Chemistry are grouped with in the two

semesters Autumn and Spring). The way these coursesappear in the Course Table indicate the

optimum sequence of courses (model study plan)that a student should follow.

The Curri culum consists of compulsory, semi-optional, and freely optional (chemistry or non -
chemistry) courses that can be chosen by thestudents according to their special interests. These
courses arepresented in the Course Table as Optional (Elective) or SemiOptional Courses. The
minimum and maximum number of courses each student should opt for is also indicated therein.
These Optional and Semi-Optional courses are then treated as Compulsory ones in relation to
attendance and exams matters. Thereare no specific quotas of students that have to attend these
courses However, in some cases a coursemay be suspended, when less than three dudents have
selectedit. Sudents are then advised to apply for a different course. The number of students usually
participating in Optional courses isaround 10-20 students. This number may also be higher. These
courses provide some sort of specialization that is considered important for the job market and are
related to the Chemistry of Foods & Beverages, Oenology Environmental Chemistry, Polymer
Chemistry, Analytical Chemistry, Organic and Inorganic Chemistry and Clinical Chemistry. Lectures
and seminars can be followed by students at will , whereas attendance of laboratories is mandatory.

[1.1.2 Exams/Assesment

There is no formal assessment throughout the semester formost courses. In some cases, lecturers
offer midterm evaluation -type exams within the semesterwith the grades obtained taken into
account in the final mark. Moreover, the students are constantly examined, during the lab oratory
training, usually orally, on the theory and practice of each experiment they are about to perform.
Finally , they have to present a written report of their results after the end of each experiment. All
these are taken into accountin the final mark, together with the marks of the final written
examination, associated with each particular laboratory.

Courses arenormaly offered in the Greek language. Lecturers teach the related maerial based on
Greek textbooks. Greek students study from these textbooks, which are offered free by the Greek

:
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State. These textbooks are usually translations of the corresponding, most bradly used, English
textbooks. Thus, the content and the level of these Greek textbooks are similar to the corresponding
English ones. So, a corresponding English textbook isindicated from the Lecturer to an ERASMUS
student whose native language is not Greek and his/her Greek is not good enough to be able to
study from a G reek textbook or follow lectures and seminars. These textbookscan be borrowed from
our Departmental or Institutional (C entral) Library .

A course is considered successfully passed, when he student has acquired at least the grade 5 out of
10 in the associated exams. A course that includes laboratory training requires apassing grade for
both. Exams are conducted at the end of each semester (3 weeks duration), while repeat exams (4
weeks duration) take place in September. However, students who have failed in these exams, or have
not participated in some, can be freely re-examined in the following exam periods.

[1.1.3 UnderGraduate Diploma Project

During their final year, students have to carry out a short research project, assigned in Greek as
OExperi ment al Undergraduat e Di pl oma Pr oj efadhed, un
Academic staff, in addition to the courses they have to follow. At the end this project, they are

expected to provide a Diploma Thesis (a written report of their results) and give an oral presentation.

A grade is then assigned to the student by the supervisor involved, reflecting the overall
performance of the student. This grade should be at least 5 out of 10 for a siccessfully completed
OExperi ment al Undergraduate Diploma Projecto. A
conducted in another research laboratory in the same or another University. A student is considered

to have completed his/her studies in our Department, only when he/she has passed all the exams
associated with all courses and has trained successfully in the associated labwatories described in

the Curriculum.

[1.1.4 Greek Gredits

The number of Greek credits assigred to each course is dictatal by a regulation of the Greek Law
for Higher Education ( No. 1268/82) which states that 1 Greek credit corresponds to 1 tour lecture
per week per semester, whereas for the rest of educational work (e.g., seminars and labs) 1 credit
corresponds to 1-3 hours per week per semester.Through its General Assembly, each Department
defines the number of credits assigned to this other educational work. | n our Department, 1 credit
corresponds to 1 hour per seminar per week per semester and 2 lours lab work per week per
semester. 20 Greek credits are assigned ¢ the Experimental Undergraduate Diploma Project
According to this definition, ¢ a. 20 Greek credits are associatedvith each semester. The credits
collected by the students during their study period in the Greek Universities, and their
corresponding grades, are taken into account for the calculation of their final mark. A new factor,
called "weighing" factor, has been introduced by law for the forementioned calculation . According
to this factor, courses associatd with 1 -2 Greek credits have a factor of 1.0, courses associated with
3-4 Greek credits have a factor of 1.5 and courses with more than 4 credits take the highest possible
factor of 2.0. The final graduating grade is calculated based on the grades of all courses and the
associated weighing factors.

11.1.5 ECTS Qedits

Moreover, taking into account the regulation for the higher education system as it was briefly
described above, the basic requirement of the ECT system (European Course Credit Transfer
Sydem) for 30 credits for each semester was met in our Department. These credits were then
allocated to each course of a semester taking into consideration the conduct hours for each course
and the other work -load the mean student is expected to consume in dher activities (private

:



studying, preparation of reports, participation in exams, etc .) so that he/she will complete
successfully each course. The credits were assigned to courses as multiples of 5 throughouthe
curriculum (according to the ECTNA recommendati ons for the O606Eurobach
depending on whether they include laboratory work or not. In the revised curriculum, which started

operating since academic year 201516 and is currently in it s second year of implementation, this is

however valid only for the core courses (Inorganic Chemistry, Organic Chemistry, Analytical

Chemistry and Physical Chemistry as well Biological Chemistry, Chemical Technology and Food
Chemistry), the Semi-optional courses and the courses supporting them (Mathematics, Physics,

Biology and Chemistry and Informatics). For the freely Optional Chemistry Courses, 4 ECTS credits

are assigned and 3 ECTS credits are assigned to the freely Optional norChemistry Courses.

[l. 1.6 ERASMUS students

An ERASMUS student, who hasstudied for at least one year in our Institution, can be considered as
legitimate to obtain the Diploma (Ptychior) in Chemistry offered by our Department for
undergraduate studies. The ERASMUS Committee of our Department will consider the studies
records of students abroad and their performance at our Department. Courses successfully
completed abroad wil | then be correlated to those of the University of Patras. If there is no need for
additional courses, this committee will propose to the General AssemHty of the Department to award
the Diploma ( Ptychion) to that particular student. Otherwise, the student will have to attend and
successfully pass all those courses which araequired to complete our Curriculum.

Following graduation, it is possible for a s tudent to follow graduate studies leading to either a
Postgraduate Diploma of Specialization (PDS, equivalent to MSc Diploma) or a Doctorate Diploma
(DD that is a PhD Diploma). The PDS involves 1.5 years of studies. The candidate follows during
the first y ear ca. 48 courses in total (24 courses each semester) and has to pass the exams associated
with these courses. Exans take place at the end of each semester (1 week duration). The minimum
passing grade is 5 out of 10. Repeat exams for both semesters takplace in September (2 weeks
duration). In addition, the student has to prepare and deliver two oral presentations (a t the end of
each semester or the end of second semester), related to the specialization courses. During their third
semester, students cary out a short, novel, research project and present their results written and
orally. There are currently five Postgr aduate Programs available in the Department and four other
Interdepartmental Postgraduate Programs in which our Department participates.

10



12 Types of Courses andAssociated ECTS Credits

[1.2.1 Core (Compulsory) Courses

Inorganic Chemistry 30
Organic Chemistry 35
Physical Chemistry 30
Analytical Chemistry 30
Biochemistry 15
Physics for Chemists 5
Mathematics for Chemists 5
Chemistry and Informatics 5
General Biology 5
Chemical Technology -1 (Principles-Physical and Chemical Proceses) 10
Food Chemistry 5
Total number of ECTS credits 170

[1.2.2 Semi-Optional Courses”

Chemical Technology-2 (Special Topics of Physical Processes 5
Materials Chemistry and Technology (Polymers, Nanomaterials, Colloids, 5
Catalysts)

Environmental Chemistry 5
Computational Chemistry 5
Structural Chemistry 5
Principles and Applications of Nuclear Chemistry 5
Heterocyclic Chemistry and Principles of Pharmaceutical Chemistry 5

Total number of ECTS credits 25 (out of 35)

* The remaining courses (corresponding to 10 ECTS courses), which were not sel8eteéiCystional ones, carbe
selected as Elective &higry Courses.

[1.2.3 Experimental Dimploma (Bachelor) Thesis *

Experimental Undergraduate Diploma Project 20

* In special cases, the Bachelor Thesis may be replaced by writing an extended review on a chemical theme (in the form
ofa review articlg 5 ECTS Credits are assignamsuch atheoreticathesis.The remaining 15 ECTS credits will be
thensubstituted by additionabemiOptional or Electivechemical modules.




[1.2.4 Optional (Elective) Chemistry Courses *

COURSE

ECTS CREDITS

NMRSpectroscopy, Qolecular Modeling

q

Synthetic Organic Chemistry

Organic Industrial Products and Green Chemistry

Chemistry of Organometallic Compounds and Mechanism s of Inorganic
Reactions

ol g1 o

Bioinorganic Chemistry

Introduction to Molecu lar Design

Special Topics of Physical Chemistry

Quality Control in Analytical Chemistry

Catalysis

Food Biochemistry

Clinical Chemistry

Biochemistry-3 (Gene Expression and RegulationGene Engineering)

Polymer Science

ol o oy ol o1 o1 o1 o1 o

Food Chemistry and Technology30Oe nol ogy Kk

Chemical Industries (Inorganic and Organic)

Food Chemistry and Technology 80enol ogy k|

Renewable Energy Sources and Chemical Storage

Biotechnology

Industrial Placement

*2-3 courses to be selected with a total number of ECTS credits

11.2.5 Optional (Elective) Non -Chemistry Courses’

COURSE

ECTS CREDITS

Microbiology

Didactics of Natural Sciences

European Language( one fr om: French, Spanish,

Business Administration

Economics

English Chemical Terminology

Viticulture

Enzymology

gl o o oy o1 o1 o1 O

* 2 courses to be selected with a total number of ECTS credits
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Il PROGRAM\PLANN

11/ UnderGraduate Studies

The four numerals, following each course code number, indicate lecture hours, tutorial hours,

laboratory hours and number of ECTS credits, respectively. During the fourth year of studies, the

students have to carry out a short research project (VII and VIl semesters) and finally submit a
Diploma Thesis. 20 ECTS credit unts are assigned to this research work (Diploma Project), which is
performed under the supervision of a faculty member. In special cases, theBachelor Thesis may be
replaced by writing an extended review on a theme related to chemistry (in the form of a review
article). 5 ECTS Credits are assignedto this Thesis. The remaining 15 ECTS credits will then be
replaced by Semi-Optional or Elective chemictry modules.

/2> Department of Chemistny,Curriculum: 8 Applied! in 2016-2017

Abbreviations:
Abbr. St;gsk Description
Math Mathematics
Phys Physics
InCh Inorganic Chemistry
OrCh Organic Chemistry
AnCh Analytical Chemistry
BiCh Biochemistry
Chin Chemistry and Informatics
PhCh Physical Chemistry
Biol Biology
FoCh Food Chemistry
ChTe Chemical Technology
InPI Industrial Placement
DiTh Experimental Diploma Thesis
CH Contact Hours
LC G Lectures
SE g Seminars
LB g LaboratoryExercises

Note All course codes should be prefixed with the classification eb8&B [Greecd_ong Studies, University (at least
three years) finishing with an academic Degree].

A specific code course agsponds to every chemistry course which is consisted okftansland three numerals. The
letters form actually some kind of abbreviation of the full name of each course whereas from the three numerals the first

.



shows the indicative semester the cousskeeing taught and the other two the particular subject areh the serial
number of the particular course within the specific subject area as follows:

01-09: Organic Chemistry

10-19: Biochemistry (Biological Chemistry)

20-29: Inorganic Chemistry

30-39: Physical Chemistry

40-49: NuclearRadiationChemistry

50-59: Analytical Chemistry

60-60: Structural Chemistry

70-79: Materials Chemistry, Polymers, Food Chemistry
80-89: Chemical Technology, Industrial Chemistry
90-99: Catalysis, Environmental Chemistry.

For example, the cour€¥Ch405 is a Chemist Course, which is recommended to be followed by a student it the 4
semester (spring semester of the Year of studies), and actually it is th& £ourse of Organic Chemistry.

To each Noithemistry Cotse the course code is atemsisted of four letters and three numerals. The letters are
indicative of the scientific field of the course, the first numeral shows the semester the course is being taughttand the las
two numeral shows the particular scidit filed as follows:

01-09: Mathematics

10-19: Physics

20-29: Biology (e.g. 20=General Biology, 21=Microbiology, 22=Viticulture)
30-39: Economy (e.g. 30=Economy, 31=Business Management)

40-49: Humanities (e.g. 40=Didactics of Natural Sciences, 41=Eng@ltsbmical Terminology, 42=Ench,
43=German, 44=Spanish, 45=ltalics).

For example, the course Biol120 is the first-chemistry course of Biology which is taught in thesgémester (winter
semester of thestlyear of studies), whereas the couk4iBi321 is the 2d course of Biolog (Microbiology) and is
recommended to the student to be followed in theetnester (winter semester of thieyéar of studies).

The courses are only taught in the indicative semesters (winter or spring) according ttothiedgoStudy Plan.

It should be noted that there are currently two study plans run in the Department. The first two years concern the student
who started their studies in the academic years A0L&nd 201718, whereas the last two years concern studehts
started their studies imcademic years earlier than 200B
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1st Semester(l) (applied since 2016-17)

Code in Code in Title Lectures | Seminars | Laboratory

English Greek (LC) (SE) (LB)

Math102 | CHE_MA 102 | Mathematics for Chemists 4 1 1 5

Physill | CHE_PH 111 [ Physics for Chemists 4 1 0 5

InCh127 CHE_XA127 | Introduction to Inorgan ic 3 1 1 5
Chemistry

OrCh101 | CHE_XO 101 | Structure, Reactivity and 3 1 0 5
Mechanism in Organic Chemistry

Chin131 CHE_XA 131 | Chemistry and Informatics 2 0 2 5

Biol121 CHE_BI121 | General Biology 3 1 0 5

Total (28 CH) 19 5 4 30

2nd Semester (Il) (applied since 2016:17)

Code in Code in Title Lectures | Seminars | Laboratory
InCh222 CHE_XA 222 | |norganic Chemistry -1 (Chemistry | 3 1 3 10
of the Representative Elements)
PhCh232 | CHE_XA232 | Physical Chemistry-1 3 1 0 5
AnCh251 | CHE_XE 251 | Analytical Chemistry -1 3 1 4 10
OrCh202 | CHE_XO 202 | QOrganic Chemistry of Functional 3 1 0 5
Groups-I
Total (23 CH) 12 4 7 30

3d Semester (Il (first applied in 201718)

Code in Code in Title Lectures | Seminars | Laboratory
AnCh356 | CHE XE3% | Analytical Chemistry -2 2 0 5 5
InCh323 CHE_XA 323 | |norganic Chemistry -2 (Chemistry 3 1 3 10

of 1st Row Transition Metals and of

Coordination Compounds)
PhCh339 | CHE_XA339 | Physical Chemistry-2 3 1 0 5
AnCh353 [ CHE_XA 353 | Instrumental Chemical Analysis -1 | 3 1 0 5
OrCh303 | CHE_XO 303 | Organic Chemistry of Functional 3 1 0 5

Groups-Il

Total (26 CH) 14 4 8 30




4th Semester (IV)(first applied in 201718)

code in . Title Lectures | Seminars | Laboratory
English Greek (LC) (SE) (LB)
OrCh404 | CHE_XO 404 | Spectroscopy of Organic 2 2 4 S

Compounds 9 Experimental
Organic Chemistry -1

OrCh405 | CHE_XO 405 | Chemistry of Heterocyclic 3 1 0 5
Compounds and Biomolecules
AnCh454 | CHE XE 454 | |nstrumental Chemical Analysis -2 3 1 3 10
PhCh434 | CHE_XA434 | Physical Chemistry-3 3 1 4 10
Total (27 CH) 11 5 11 30

5t Semester (V)first applied in 2018 -2019)

Code in Code in Title Lectures | Seminars | Laboratory

OrCh506 | CHE_XO506 | Synthetic Organic Chemistry - 2 2 8 10
Experimental Organic Chemistry-2

PhCh538 | CHE_XA538 | Physical Chemistry-4 3 1 3 10

BiCh512 | CHE_XO512 | Biochemistry-1 3 1 0 5

InCh527 | CHE XA527 | |norganic Chemistry -3 (Chemistry of | 3 1 0 5

2nd and 314 Row Metals and of
Lanthanides)

Total (27 CH) 11 5 11 30

6 Semester (VI)(first applied in 2018 -2019)

cod e in Code in Title Lectures | Seminars | Laboratory
English Greek (LC) (SE) (LB)
BiCh512 | CHE_XO512 | Biochemistry-2 3 2 4 10
FoCh682 | CHE XE682 | Food Chemistry 2 1 2 5
ChTe681 | CHE_XE 68l Principles of Chemical Technology 3 1 4 10
Semi-Optional Course-1** 30r2 1 lor2 5
Total (25-28 CH) 10o0r1l |5 100r12 |30




**Qptional Cources for 8" Semester

Contact hours
Code in Code in . (CH)
English Greek UL

LH [ TH | PH

SemiOptional Courses
CtMa671 | CHE _ Hig ¢ Chemistry gnd Technology af Materials (Polymers, 2 1 2 5
Nanomaterials, Catalysts)

EnCh691 | CHE _ Hg ¢ Environmental Chemistry 2 1 2 5
StCh661 | CHE _ Ha § Structural Chemistry 3 1 1 5

7t Semester (VII)

Code in Code in Title Lectures | Seminars | Laboratory
English Greek (LC) (SE) (LB)
v v Semi-Optional Course-1 \% \% \% 5
\ \ Semi-Optional Course-2 \Y/ \Y/ \% 5
# # Elective Chemistry Course-1 # # # 5
# # Elective Chemistry Course-2 # # # 5
DiTh700 EX700 | Experimental Undergraduate Diploma 0 0 6 5
Project-1*
(literature search and initiation of laboratory
project)
DiTh701 EX701 | Experimental Undergraduate Diploma 0 0 6 5
Project-2*
(continuation of laboratory project)
Total (- CH) - - - 30




8 Semester (VIII)

COURSE CONTACT HOURS (CH)
- ECTS
Code in Code in i Lectures | Seminars | Laboratory credits
; Title
English Greek (LC) (SE) (LB)
\% \% Semi-Optional Course -3* \% \% \% 5
\ \ Semi-Optional Course -4* \ \ \% 5
\ \ Semi-Optional Course -5* \ \ \% 5
# # Elective Chemistry Course-3* # # # 5
DiTh800 EX800 | Experimental Undergraduate Diploma 0 0 6 5
Project-3 *
(continuation and completion of laboratory
project)*
DiTh801 EX801 | Experimental Undergraduate Diploma 0 0 6 5
Project-4 *
(writing -up of thesis and public p resentation
of results)*
Total (- CH) - - - 30

V, # Indicative distribution of CH. For the actual distribution of CH t€LSEandLB for each course see Tdblk k . 3

* Theresearch projedf theDiplomaThesis is usuallgonductedn one d the research laboratories of thepartment

of Chemistry It can also take place in part or totally in ethcmperating Departments or Research Institutes or the

Chemical Industry or other bodies employing chemisgs Kosptals, General State Labomay, etc.). The Experimental

Diploma Thesis is alwaysipervised by a member of theaélemic staff of tHegepartment of Chemistryho is responsible
for assigning the final mark to the thesis (@oeenbinednark for the corse DiTh700 and DiTh800).

For Erasnus stulents, the Experimental Diploma Thesis may take place entirely in one semediBrp@4week, 20
ECTS credits). The remaining 10 ECTS credits can be then obtained by freely selecting one or two courses from those

taught in that particular semestéwinter or autumn),followed bythe successful pass in the associated exams.
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[11.3 Grouping of Optional Courses of all Types

Optional Cources for 7t Semester

Contact hours

Codeln || Coen @
LH | TH | PH
SemiOptional Courses
cavres. | o g 7 NeeTe ey s ey Poymers, ——[2 [0 T2 S
EnCh790 | CHE_Hug 7 9 Environmental Chemistry 3 0 2 5
NuCh741 | CHE_Hua 7 4| Principles and Applications of Nuclear Chemistry 2 0 1 5
Optional Chemistry Course s (7t Semester)

NsMd705 | CHE_Hi3 70/ NMR Spectroscopy, OQolecul {3 1 0 5
SoCh706 | CHE_HJ3 7 0| Synthetic Organic Chemistry 3 1 0 5
FcTo771 | CHE_Hug 7 7| Food Chemistry and Technology 80enol ogy Kk 4 0 4 10
cowrzs | one s | ooy o Crneretae Compoundsand 14 {007
StPc736 | CHE_Hua 7 3| Special Topics in Physical Chemistry 3 1 0 5
QcAc755 | CHE_Hug 7 5] Quality Control in Analytical Chemistry 3 1 0 5
CaTa791 | CHE_Hug 7 9| Catalysis 4 0 0 5
GeRe712 | CHE M& 7 1 E:?;:igi;tgﬂ (Gene Expression and RegulationGene | 3 1 0 5
CICh713 | CHE_H& 7 1| Clinical Chemistry 2 0 2 5
InPI 785 CHE_HJ 7 8| Industrial placement 0 0 8 5




Optional Cources for 8t Semester

. . Contact hours
Codeln | ot Gl
LH | TH | PH
SemiOptional Courses
ChTe882 Hg 88 IE):roecrgiscfsaels';echnology-Z (Special Topics of Physical 3 1 0 5
pensor | g8 0l L ey I e
CoCh837 Ha 8 3| Computational Chemistry 2 0 3 5
StCh861 Hig 8 6| Structural Chemistry 4 0 0 5
Optional Chemistry Course s
FoBig814 H3 8 1| Food Biochemistry 3 1 0 5
InMd838 Ha 8 3| Introduction to Molecular Design 3 1 0 5
BiNc826 Hia 8 2| Bioinorganic Chemistry 4 0 0 5
BiTe815 H3 8 1| Biotechnology 2 0 2 5
OpGc808 Hi3 8 0| Organic Industrial Products and Green Chemistry 4 0 0 5
P0Sc883 Hg 8 8| Polymer Science 3 1 0 5
Ching84 Hig 8 8| Chemical Industries (Inorganic and Organic) 4 0 0 5
FcTo872 Hig 8 7| Food Chemistry and Technology 30enol ogy kI 4 0 0 5
ReCs8% Hg 8 9| Renewable Energy Sources and Chemical Storage 4 0 0 5
InPI 785 HjJ 7 8| Industrial placement 0 0 8 5




V.. DESCRIPTION'OF I UNDERGRADUATE It COURSES

1st Semester (1) (applied snce 205-17)

E Mathematics for Chemists

1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | MA101 SEMESTER | 1st
COURSE TITLE | MATHEMATICS FOR CHEMISTS
INDEPENDENT TEACHING ACTIVITIES TEACHING
if credits are awardefor £parate components of the course, e.g. lectures, labo HOURS ECTS
exercises, etc. If the credits are awarded for the whole of the couriee gigekly CREDITS
teaching hours and the total credi PER WEEK
Lectures 4 5
Seminars 1
Labaatory work 1

Add rows if necessary. The organisation of teaching and the teaching methods U

described in detail at (d

COURSE TYPE

general background
special background, specialised general knowle
skills developmeni

General backgound

PREREQUISITE COURSES:

There are no prerequisite courses. However, the students should
already have a satisfactory knowledge of algebra, derivatives and
integrals.

LANGUAGE OF INSTRUCTION and Greek.
EXAMINATIONS:
IS THE COURSE OFFERED TO | NO

ERASMUS STUDENTS

COURSE WEBSITE (URL)

https://eclass.upatras.gr/courses/ CHEM2042/

2. LEARNING OUTCOMES

Learning outcomes

Thecourse learning outcomes, specific knowledge,
completion of the course are described.

Consult Appendix A

skills and competences of an appropriate level, which the studentswiih dogEueessful

9 Description of the level of learning outcomesetach qualifications cycle, according to the Qualifications Framework of the European High

Education Area

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

9 Guidelines for writing Learning Outconse

The aim of the course is to give to the student of the Department of Chemistry the knowledge of advanced
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applied mathematics that he/s he needs in his/her science in the areas of differential and integral calculus of
one variable and of several variables, d linear algebra, differential equations, probabilities and statistics. This
knowledge is necessary and is used in many subseqent specialization courses in chemistry. In addition, by

solving chemistry problems requiring knowledge of mathematics, students comprehend the usefulness of
mathematics as a tool for solving problems of their science.

At the end of the course the student will ha ve developed the following skills/competences:

1. To be able to efficiently use the differential and in tegral calculus, linear algebra, differential equations and
statistics in the subsequent courses in his/her studies in chemistry as well as in related probl ems of chemical.

2. To be able to mathematically formulate problems of chemistry which make use of the above mathematical
fields.

3. To be able to efficiently use the computer and computer algebra software in mathematics and chemical
applications.

General Comp etences

Taking into consideration the general competences that the degdee mustacquire (as these appear in the Diploma Supplement and appear f
at which of the following does the course aim?

Search for, analysis and synthesis of datd information, with the Projed planning and management

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility and sensitivity to g¢

Working independently issues

Team work Criticism and seiEriticism

Working in an international environment Production of freegreative and inductive thinking
Working in an interdisciplinary enwvonment Others

Production of new research ideas

Generally, by the end of this course the student will, furthermore, have develop the following general abilities
(from the list above):

Autonomous (Independent) work
Exercise of criticism and salfiticism
Promotbn of fee, creative and inductive thinking

3.SYLLABUS

Differential calculus of functions of a single variable.
Integral calculus of functions of a single variable.
Matrices and systems of linear equations.

Differential calculus of functions of several variables.
Integral calculus of functions of several variables.
Introduction in differential equations.

N o gk~ wDdPR

Introduction to Probability and Statistics.

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Lectures, seminars and laboratory work face to face.
Faceto-face, Distance learning, et

USE OF INFORMATION AND Use of Information and Communication Technologies (ICTs) (e.g.
COMMUNICATIONS TECHNOLOGY powerpoint) in teaching. Th e major part of lectures content is
Use of ICT in teaching, laboratory educatiq ploaded on the internet, in the form of a series of ppt files,
communication with studentg
where from the students can freely dow nload them.

Tutorials with exemplary mathematical problem solving.

Computer laboratory for learning Symbolic Algebra as a tol for
solving Mathematical problems.
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TEACHING METHODS
detail.

and analysis of bibliography, tutorials, placeme

creativity, etc.

The manner and methods of teaching are describ

Lectures, seminars, laboratory practice, fieldwork, st

clinical practice, artvorkstop, interactive teaching
educational visits, project, essay writing, artist

The student's studyours for each learning activity ar
given as well as the hours of rdimected study
according to the principles of the ECT

fl

. Semeser

Activit y workload
Lectures (4 contact hours per week x 13 52
weeks)
Seminars (1contact hour per week x 13 13
weeks) - solving of representative problems;
techniques and theory associated to each
laboratory experiment)
Laboratory work (1 contact hour per week) 13
Final examination (3 contact hours) 3
Hours of Private Study of the Student for the 44
preparation of the Final Examination
Course total 125

STUDENT PERFORMANCE
EVALUATION

Language of evaluatio mettods of evaluation
summative or conclusive, multiple choi
guestionnaires, shognswer questions, op@mded

Description of the evaluation procedu

questions, problem solving, written work, essay/rep
oral examination, public presentation, laboratory wo
clinical examination of fgient, art interpretation, other

Specificallydefined evaluation deria are given, and if
and where they are accessible to stude

2. Laboratory examination (30% of the final grade).

1. Final written examination (70% of the final grade).

Greek grading scale 1 to 10. Minimum passing grade: 5.

5.ATTACHED BIBLIOGRAPHY

1. Q. g. Papadakis, o0l nt r o dhkdition.iTziolas Rublicatibast 200mat i ca 6, 3
2.V. V. Mar kel | os, OAppl i e&d n#dat hedrhagteibcersa,, MVxilf.f ek len
Publications, 2000.
3.J. Koutrouvel i s, VolstSammietsatPubicationse998.0d s 6 ,
4. R. E. Wal pol e, R. H. My er s, S. L. Myers and K.
https://drive.google.com/file/d/OB5T4JPIHf  -60SUxtZIBmdOMxcOE/edit
E Physics for Chemists
1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | PH111 SEMESTER | 1st
COURSE TITLE | PHYSICS FOR CHEMISTS
INDEPENDENT TEACHING ACTIVITIES TEACHING
if credits are awarded for separate components obtlree, e.g. lectures, laboratd HOURS ECTS
exercises, etc. If the credits are awarded for the whole of the course, give the CREDITS
teaching hours and the total cred PER WEEK
Lectures 4 5
Seminars 1
Laboratory work| -
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Add rows if necessary. The organisation eicténg and the teaching methods used
described in detail at (d

COURSE TYPE | General Background

general background
special background, specialised general knowle
skills developmeni

PREREQUISITE COURSES: | There are no prerequisite courses.

The required knowledge of Advance Mathematics (Vectors-
Derivatives -Integrals) will be developed during the courses in the
case where they have not been covered (temporally) by the
corresponding course of Mathematics that is taught also in the first
semeser.

LANGUAGE OF INSTRUCTION and Greek. Teaching may be however performed in English in case
EXAMINATIONS: foreign students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL)

2. LEARNING OUTCOMES

Learning outcomes

Thecourse learning outcomes, specific knowledge, skills and competences of an appropriate level, which the studentswith #oejsivecessfu
completion of the course are described.

Consult Appendix A

9 Description of the level of learnimyitcomes foeach qualifications cycle, according to the Qualifications Framework of the European High
Education Area

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

9 Guidelines for writing Larning Outcones

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

1. Understand the fundamental principles of Physics.

2. Apply these principles in the fields of Chemistry.

Comprehend the operation of optical and electric/electronic instruments that he uses.

General Competences

Taking into consideration the general competences that the dedgee must acquire (as these appear in the Diploma Supplement and appear
at which of the following does the course aim?

Search for, analysis and synthesis of daiz iaformation, with the Project planning and management

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility and sensitivity to g¢

Working independently issues

Team work Criticism and seitriticism

Working in an international environment Production of free reative and inductive thinking
Working in an interdisciplinary enwvonment Others

Production of new research ideas

At the end of the course the student will have further developed the following skills/competences:

1. Ability to demonstrate knowledge and understanding of essential facts, concepts, principles and theories
relating to Physics.

2. Ability to safely handle appliances and instruments of measurement/ diagnosis.
3. Ability to adopt and apply methodology for the solution of unfamiliar problems.
4. Ability to interact with others on inter or multidisciplinary problems.

Generally, by the end of this course the student will, furthermore, have develop the following general abilities
(from the list above):
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Production of new research ideas
Promotion of free, creative and indudithinking
Respect to natural environment

3.SYLLABUS

OPTICS: Nature of light and laws of Geometric Optics. Image Formation. Interference of light waves.
Diffraction and Polarization.

ELECTRICITY AND MAGNETISM: Electric Fi el &Electric Fotential.s@agacitanae vand
Dielectrics. Current and Resistance. Drect Current Circuits. Magnetic Fields. Sources of the magnetic field.
Faradaydés Law. Alternative Current Circuits. El e

4. TEACHING and LEARNING METHODS - EVAL UATION

DELIVERY | Lectures and seminarsface to face.
Faceto-face, Distance learning, et

USE OF INFORMATION AND Lectures using transparencies, powerpoint presentations and

COMMUNICATIONS TECHNOLOGY multimedia.
Use of ICT in teaching, laboratory educatig
communication with studentg

TEACHING METHODS - Semester
Activity
The manner and methodsteaching are described workload
detail. Lectures (4 contact hours per week x 13 weeks) 52

Lectures, seminars, laboratory practice, fieldwork, st .
and analysis of bibliography, tutorials, placemer| | Seminars (1contact hour per week x 13weeks)- 13

clinical practice, art workshop, interactive teachin | solving of representative problems
educational visits, project, essay writing, artist . S
creativity, etc. | | Final examination (3 contact hours) 3

The student's study hours for each learning activity 4 | Hours of private study of the student for the 57

given as well as the hours of rdimected study . . A
according to thernclples of the ECTY preparation of the Final Examination

Course total 125

STUDENT PERFORMANCE | Final written examination. Greek grading scale: 1 to 10. Minimum
EVALUATION passng grade: 5.

Description of the evaluation procedu

Language of evaluation, methods of evaluati
summative or conclusivequltiple choice
questionnaires, sheanswer questions, op@mded
questions, problem solving, written work, essay/rep
oral examination, public presgtion, laboratory work,
clinical examination of patient, art interpretation, oth

Specificallydefired evaluation criteria are given, and
and where they are accessible to stude

5.ATTACHED BIBLIOGRAPHY

1. R. A. Serway, O0PhysEagi h e®edSan,Vel.8liBlestricity anal Magnetism, Vol. llI;
Thermodymics -Waves-Optics, Translation: L. Resvanis, Bookshop G. Korfiati, 1990.

2. H. D. Young,y oRMmy vieasdt Vol . -Optics-MBHdec hr °Prhaygn etsi, s

a n aasakis, S.D.P. Vlassopoulos, E. Dris, et all, Papazisis Publications, 1994.

3. D. Halliday, R. Resnick, K.S. Krane, 0PhysiscEiéntific
& Technological Publications Pneumatikos G.A., 2009.

E Introduction to Inorganic Chemistry
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1. GENERAL

SCHOOL | NATURAL SCIENCES

ACADEMIC UNIT CHEMISTRY

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | HLA1 2 7 SEMESTER | 1st
COURSE TITLE | INTRODUCTION TO INORGANIC CHEMISTRY
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. lectures, |3 TEACHING CREDITS
exercises, etc. If the credits are awarded for the whole of the course, give th HOURS
teaching hours and thetal credits
Lectures 3 5
Seminars 1
Laboratory work 1

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

special badtound, specialised general knowledg

COURSE TYPE | Field of Science (Inorganic Chemistry) and Skills Development
general background (Experimental General and Inorganic Chemistry) .

skills developmen|

PREREQUISITE COURSES: | Typically, there are not prerequisite course.

LANGUAGE OF INSTR UCTION and | Greek. Teaching may be however performed in English in case

EXAMINATIONS: foreign students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https:/ /eclass.upatras.gr/courses/CHEM2089/

2. LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the studersswithl tegsuccessfu
completion of theourse ee described.

Consult Appendix A

1

1
1

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications FramevianopétreHigher
Education Area

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

Guidelines for writing Learning Outcomes

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

1.

Use the law of conservation of mass, the significant figures in calculation, convert from one temperature
scale b another, and calculate the density of a substance.

Write nuclide symbols, determine atomic weights from isotopic masses and fractional abundances, write
an ionic formula given the ions, write the name and formula of an anion from the a cid, and balance smple
equations.

Calculate the formula weight from a formula, calculate the mass of an atom or molecule, convert moles of
substance to grams and vice versa, calculate the percentage composition from the formula, calculate the
mass of an dement in a given mass of compound, determine the empirical formula from percentage
composition, relate quantities in a chemical equation and find the limiting reactant.

Formulate net ionic equations, classify acids and bases as strong or weak, assign oxidtion numbers, balance
simple oxidation 9 reduction reactions, calculate and use molarity.

Relate wavelength and frequency of light, calculate the energy o a photon, determine the wavelength or
frequency of a hydrogen atom, apply the de Broglie equation, and use the rules for the equation numbers.
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6. Apply the Pauli exclusion principle, determine the configuration of an atom using the building -up principle
or the period and group numbers, apply the Hund?d

7. Use Lewis symbols to represent ionic bond formati on and write electron configurations of ions, compare
ionic radii and obtain relative bond polarities, write Lewis formulas using formal charges, relate bond order
and bond |l ength, estimate Gg from bond energies.

8. Predict molecular geometries, relate dipole moment and molecul ar geometry, apply valence bond theory,
describe molecular orbital configurations.

9. ldentify acid and base s pe-towry aind dewis canakptsy decide eavhethen ¢
reactants or products are favoured in an acid-base reacton, calculate cone nt r at i ons o fding
solutions of a strong acid or base.

10. Write the IUPAC name given the structural formula of a coordination compound and vice versa, decide
whether isomers are possible, describe the bonding in a complex ion, predict the relative wavelengths of
absorption of complex ions.

General Competences

Taking into consideration the general competences that the degdee must acquire (as these appear in the Diploma Supplement and appear
at which of thdollowing does the coursém?

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

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility amsltsety to gender

Working independently issues

Team work Criticism and selfcriticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinay environment Others

Production of new research ideas

By the end of this course the student will, furthermore, have developed the following skills (general abilities):

1. Ability to solve cumulative -skills theoretical and pr actical problems. These problems require two or more
operational skills earnt in the present or in previous chapters.

Skills enabling the student to solve simple and complex stoichiometry problems.

Ability to apply the key relations between position of the elements in the periodic table, their electron
configuration and their physical and chemical properties.

4. The ohearto of the course is the chemical bond
bondin g in each substance and to describe thedrmation of bonds in various substances.

5. Ability to explain some important properties of compounds, as solubility, melting point, boiling point,
vapor pressure and so on.

6. Developing the ability to explain magnetic p roperties, color and geometry of complexes and to decide
whether isomers are possible. Finally, the student should be able to give some examples of applications of
complexes in our daily life.

Generally, by the end of this course the student will, furtherm ore, have develop the following general abilities
(from the list above):

Searching, analysis and synthesis of facts and information, as well as using the necessary technologies
Adaptation to new situations

Decision making

Autonomous (Independent) work

Group work

Excercise of criticism and &eliticism

Promotion of free, creative and inductive thinking

Respect to natural environment

Work design and management

3. SYLLABUS

1.Chemistry and Measurements
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Law of conservation of mass. Matter: Physical state and chemical constitution (solids, liquids and gases.
Elements, compounds and mixtures). Measurements and significant figures. Sl units. Derived units. Units and
dimensional analysis.

2. Atoms, Molecules and lons

Atomic theory of matter. Th e structure of the atom. Nuclear structure dlsotopes. Atomic weights. Periodic table
of the elements. Chemical formulasdMolecular and ionic substances. Organic compounds. Naming simple
compounds. Writing chemical equations. Balancing chemical equations.

3. Calculations with Chemical Formulas and Equations

Molecular weight and formula weight. The mole concept. Mass percentages from the formula. Elemental
analysis: Percentages of carbon, hydrogen and oxygen. Determining formulas. Molar interpretation of a
chemical equation. Amounts of substances in a chemical reaction. Limiting reactant: Theoretical and percentage
yields.

4. Chemical Reactions: Introduction

lonic theory of solutions. Molecular and ionic equations. Precipitation reactions. Acid dbase reactions.
Oxidation dreduction reactions. Balancing simple oxid ationdreduction reactions. Molar concentration. Diluting
solutions. Gravimetric analysis. Volumetric analysis.

5.Quantum Theory of the Atom

The wave nature of light. Quantum effects and photons. The Bohr theory of the hydrogen atom. Quantum
mechanics. Quantum numbers and atomic orbitals.

6. Electron Configurations and Periodicity

Electron spin and the Pauli exclusion principle. Building -up principle and the periodic table. Writing electron
configuration s using the periodic table. Orbital diagrams of atomsdHund 6s rul e. Mendel e
the periodic table. Periodic properties (atomic radii, ionization energies, electron affinities). Periodicity in the
main-group elements.

7.lonic and Covalent Bond

Describing ionic bonds. Electron configuration o f ions. lonic radii. Describing covalent bonds. Polar covalent
bonds. Electronegativity. Writing Lewis electron -dot formulas. Delocalized bonding dResonance. Exceptions to
the octet rule. Formal charge and Lewis formulas. Bond length and bond order. Bond energy. Intermolecular
forces (dipole-dipole forces, London forces, van der Waals forces and the properties of liquids, hydrogen
bonding.

8. Molecular Geometry and Chemical Bonding Theory

The VSEPR model. Dipole moment and molecular geometry. Valence bond theory. Description of multiple
bonding. Principles of molecular orbital theory. Electron configurations of diatomic molecules of the second -

period elements. Molecular orbitals and delocalized bonding.

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVER Y | Lectures, seminars and laboratory work face to face.
Faceto-face, Distance learning, et

USE OF INFORMATION AND Use of Information and Communication T echnologies (ICTs) (e.g.
COMMUNICATIONS TECHNOLOGY powerpoint) in teaching. The lectures content of the course for each
Use of ICT in teaching, laboratory educatiq chapter are uploaded on the internet, in the form of a series of ppt
communication with studenty .. :
files, where from the students can freely download them using a
password which is provided to them at the beginning of the
course.
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TEACHING METHODS

The manner and methods of teaching described ir|
detail.

Lectures, seminars, laboratory practice, fieldwork, st
and analysis of bibliography, tutorials, placeme
clinical practice, art work®p, interactive teaching
educational visits, project, essay writing, artist
creativity, et.

The student's study hours for each learning activity ¢
given as well as the hours of rdimected study accordin
to the principles of the ECTS

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedu

Language of evaluation, methods of eviua
summative or conclusive, multiple choi
questionnairesshortanswer questions, op@emded
questions, problem solving, written work, essay/rep
oral examination, public presentation, laboratory wo
clinical examination of patient, art interpraion, other

Specificallydefined evaluation criteria are giveand if
and where they are accessible to stude

. Semester

Activity workload
Lectures (3contact hours per week x 13 weeks) 39
Seminars (1contact hour per week x 10 weeks) - 10
solving of representative problems; techniques
and theory associated to each laboratory
experiment)
4 Laboratory Exercises (3contact hours per 3 12
weeks)
Hours for private study of the student and 16
preparation of home-works (4 per semester), for
Introduction in Inorganic Chemistry, and
reports, for the Laboratory, and preparation for
the Laboratory (study of techniques and theory)
Final examination (3 contact hours) 3
Hours of Private Study of the Student for the 45
preparation of the Final Examination
Course total 125

1. Oral examination during the seminars on problems given as
homework in the lectures. The mark of the seminars is added
to the final mark only when the student secures the minimum
mark of 5 in the final wri tten examination.

2. (Optional)10-min presentation of subjects related to the
courses by two-student groups. The mark of the The mark of
the seminars is added to the final mark when the student
secures the minimum mark of 5 in the final written
examination.

3. Final written examination. Greek grading scale: 1 to 10.
Minimum passing grade: 5.

5. ATTACHED BIBLIOGRAPHY

1.9 . Kl our as, 0 Mo d e r n 15Gditior, Gradk LaBguageniranlsation 6f ,D.D . Ebbing
Gammon 0Gener al "Edtem20l8t ryo, 10

2.D. D. Ebbing and S. D. G a noirEdition, Hougleam Mifflima Com@amye 2009s t r y ¢
3.R. H. Petrucci, W. S. Hawood, G.E Herring and J.
Appl i c a thEdtiansPéenticeHall, 2006.

4 R.Chang, 0Gener al Chemi stry: THdé Sdesce Engiteeriad, 200o nc e p
5T. E. Br own, E. H. LeMay and B. E. B u r 8 Ediiam,, Prei@ibedailj 2006.r
6.J..MMurry, R.C. Fay and L.t"ENtoCRBrenticg Hal,l0”h emi stryd, 4
7.S.S. Zumdahl th Gdtibne Houghtonr Miftin  College Div., 2007.

E Structure, Reactivity and Mechanism in Organic Chemistry

1. GENERAL

SCHOOL

NATURAL SCIENCES

ACAD EMIC UNIT

CHEMISTRY
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LEVEL OF STUDIES | UNDERGRADUATE
COURSECODE [Hi3 101 SEMESTER | 1st
STRUCTURE, REACTIVITY AND MECHANISM IN ORGANIC
COURSE TITLE CHEMISTRY
INDEPENDENT TEACHING ACTIVITIES TEACHING
if credits are awarded for separate components of the coursestargs, laboratory HOURS ECTS
exercises, etc. If the credits are awarded for the whole of the course, give th CREDITS
teaching hours and the total credi PER WEEK
Lectures 4 5
Seminars
Laboratory work
Add rows if necessaryrheorganisation of teaching and the teaching methods use
described in detail at (d).

COURSE TYPE | Field of Science (Organic Chemistry)

general background
special background, specialised general knowle
skills developmen

PREREQUISITE COURSES: | There are not prerequisite courses because this course is the first one
of a series of Organic Chemistry undergraduate courses

LANGUAGE OF INSTRUCTION and Greek. The course can be, however, taught in English in case foreign
EXAMINATIONS: students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.soclab.chem.upatras.gr ( - Education - Teaching
material -  Structure, Reactivity and Mechanism in Organic
Chemistry)

2. LEARNING OUTCOMES

Learning outcomes

Thecourse learning outcomes, specific knowledge, skills and competences of an appropriate level, which the studentswith &ogsivecessfu
completion of the course are described.

Consult Appendix A

9 Description of the level of learnimytcomes foeach qualifications cycle, according to the Qualifications Framework of the European High
Education Area

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

9 Guidelines for writing Learning Outcoes

By the end of this course the student will be able to:
Structure of organic compounds

Describe the bonds involved in organic compounds with C -C or C-heteroatom single or multiple and
conjugated bonds and their influence on the geometry and the reactiv ity of the system.

Nomenclature of the main classes of organic compounds

Know the correct names (prefixes and suffixes) of the common functional groups. Given a structure or a
condensed formula, use the IUPAC nomenclature to name correctly alkanes with a linear or branched chain,
monocyclic alkanes, benzene, naphthalene, simple aromatic compounds and their simple substituted
derivatives. Given an IUPAC name for any of the above-mentioned compounds, to draw cor rectly their
structure.

Use the priority rules to determine the configuration, to identify and name correctly isomers of compounds
with double bonds or rings having the E or the Z configuration or isomers [or isolated stereogenic (chiral)
centers] having the R or the S absolute configuration.

Stereochmistry
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Recognize a stereogenic (chiral) center in a molecular structure. Identify and distinguish between identical
molecules, enantiomers and diastereomers from their structural representations. Recognize ameso-compound
from its structure. With or witho ut the use of molecular models, represent the three-dimensional structure of a
mol ecul e using ¢cwedge bondsé or the conventions o
for the analysis of racemic mixtures. Recognize the stereochemical congeson between neighboring groups in
bonds or across rings. Correlate the dynamic energy with the dihedral angle during rotation around bonds and
account for the selection of a favorable conformation. Correlate cisand trans substituents in cyclohexane rings
with their axial or equatorial arrangement. Use the known stereochemistry of a reaction to predict the outcome
of reactions on saturated centers, double bonds and cyclohexane rings. Use the products of a reaton to identify
stereochemical pathways of reactions.

Reactions and Mechanisms

Classify a given chemical transformation as addition, elimination, substitution, condensation, rearrangement,
solvolysis, oxidation, reduction as well as subject to base or add catalysis. Use the principle of the function al
group to predict the chemical behavior of a given molecule. Indicate the polarization caused by the
electronegativity of atoms in a given molecule and use it to predict the direction of heterolysis, the bas ic or
acidic properties, and the electrophilic or nucleophilic properties or positions of electrophilic or nucleophilic
attack.

Distinguish between a transition state (activation complex) and a reactive intermediate. Under defined
reactions conditions, recognize reagents as electrophiles or nucleophies. Given the starting materials
(substrates), reagents and reaction conditions, suggest the outcome of a reaction and given or not the products,
suggest a possible mechanism for the progress of the reaction vith the use of "curved arrows" to show the
electron movements. Explain the different stability of the reactive intermediates involved and the influence of
this stability in the reaction progress.

Nucleophilic displacement

Given the reactants (a)identify the nucleophilic and electrophilic center, and the leaving group, (b) decide (if
possible) whether Sylor Sy2 reaction will be followed, (c) predict the structure of the products, (d) suggest how

changes in the reaction conditions or the reactantswould affect the outcome of the reaction, (e) decide whether
or not the reaction will take place, and (f) comment on the relative Sy reaction rates. Suggest the best reagents
and reaction conditions to carry out a given transformation. Use curved arrows an d diagrams of reaction
progress to show the mechanism o Sy1 and &2 reactions.

Elimination

Given the substrate, the reagent and the reaction condition, (a) predict the structure of the product(s), indicating
the stereochemistry wherever this is necessay, (b) predict which elimination product will be the ma in
wherever more than one may be formed, (c) predict whether substitution or elimination will be the main
reaction (d) explain how the conformation and the configuration of a substrate can affect the o utcome of an
elimination reaction. Use curved arrows an d diagrams of reaction progress to show the mechanism of E1 and
E2 reactions.

Addition

Given the reactants (a) predict the structure of the product, indicating its stereochemistry and (b) predict whic h
adduct will be the main product, whenever more than o ne can be formed. Explain why the selection of a reagent
can determine the orientation of addition. Specify the reagents and the conditions required for the formation
of a given product in an addition reaction.

General Competences

Taking into consider&n the general competences that the degoiEker must acquire (as these appear in the Diploma Supplement and appear
at which of the following does the course aim?

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

USelofnE messanytechnology Respet for difference and multiculturalism

AdSpHIONOIEWISIIANONS Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility amsitigty to gender

Working independently issues

Team work Criticism and seklcriticism

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

Production of new research ideas
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By the end of this course the student will, furthermore, have develop the following skills (general abilities):

1. Ability to exhibit knowledge and understanding of the essential facts, concepts, theories and application
which are related to Organic Chemistry.

2. Ability to apply this knowledge and understanding to the solution of problems related to Organic
Chemistry of non -familiar nature.

3. Ability to adopt and apply methodology to the solution of non -familiar problems.
4. Study skills needed for continuing profe ssional development.
5. Ability to interact with others in chemical or of interdisciplinary nature probl ems.

Generally, by the end of this course the student will, furthermore, have develop the following general abilities
(from the list above):

Searching, argsis and synthesis of facts and information, as well as using the necessary technologies
Adaptationto new situations

Decision making

Autonomous (Independent) work

Exercise of criticism and seffiticism

Promotion of free, creative and inductivertking

3.SYLLABUS

1. Organic Chemistry - Organic compounds

What is Organic Chemistry

Sources oforganic compounds

Properties of organic compounds and their significance in living organisms

=A =4 =4 =4

Organic compounds and Chemical Industry

. Nomenclature of mai n homologous series of organic compounds
Homologous series 6 Functional groups
Rules for naming open-chain and cyclic organic compounds and applications

2
1
1
1 Naming of organic compounds with many functional groups 0 Priorities of main f unctional groups
1 Nomenclature of aromatic compounds

1

Common or trivial names of very common organic compounds (simple alkenes, alkynes, alcohols,
aldehydes and ketones, carboxylic acids and derivatives thereof, and aromatic and heterocyclic
compounds)

3.Bonds in Organic Chem istry

1 lonic and covalent bonds

1 Periodic Table and the Octet Rule
1 Examples of electronic octets with transfer (ionic bonds) and with sharing (covalent bonds) electrons

1T ] OROF 1 T 06 OQERE T EFP :I‘“T“A ot 7 Ef hAf\ rSO ORADT (BEH 3G RO
k OOl RT O3 1T AI gl ET? ROOI T & DAJAAAOEI A

Polar covalent bonds - Dipole moment - Inductive effect

Electron repulsion and shape of molecules

Lewis structures - Rules - Appl ications

Kekul® structures

Resonance structures

=A =2 =4 -4 4 -

Conventions for drawing organic compounds - CondensedKekul® str uct ur es




=A =4 =4 -4 =4

=A =4 =4 -4 =4

The Quantum-Mechanical description of atoms - Atomic orbitals (s, p, d) - Electron configurations of atoms
- Pauli's Principle - Hund's Rule- Aufbau Principle - Configurations of closed cell or closed layer
(configurations of electron duet and octet)

Bond types

Localized chemical bond - covalent bond

Molecular orbitals in diatomic molecules (bonding and antibonding orbitals)

Molecular orbitals in multi -atom moleculesd hybrid orbitals - hybridization (sp, sp 2and sp3 hybrid orbitals)

The molecular structure (lengths, angl es ansgg, s tr
methanol, methanamine, ethylene and acetylene

The relationship of number of b onds and bond length and strength

The relationship of hybridization of C atom and bond length, angle and strength
C-C bonds in small rings (three-membered - cyclopropane)

Multiple bonds C -Heteroatom (Double bonds C=0 and C=N and triple bond C1N

Delocalized chemical bonds 8 Resonance effectd Canonical structures (forms) & Resonance hybrid 6
Conjugated systems d Hyperconjugation effect

The bonds in the allylic system, 1,3-butadiene and 1,3,5hexatriene, benzene, and the heteroaomatic
systems (pyridine, pyrrole, thiophene and furan) with the Method of Molecular Orbitals

Electronic effects (Inductive, Resonance)- Methodology for drawing resonance - Stereochemical effect

Bonds weaker than covalent - van der Waals forces [dipole-dipole, induced or temporary dipole - induced
or temporary dipole (London forces)] - Hydrogen bond

4. Structure of Organic Compounds -Stereochemistry

1

Stereochemistry - Isomerism - Isomers - Constitutional isomers - Regioisomers - Double bond equivalents
- Stereogenic(chiral) centre - Chiral molecule

Configuration - Stereoisomers - Stereoisomerism - Geometrical isomerism - Optical isomerism -
Nomenclature system Cahn-Ingold -Prelog (C-I-P)-Ge omet r i c al -&a s d-geémetrisansortiegs)
and examples of alkene nomeclature - Absolute configuration - Enantiomers - Diastereomers - Meso
isomers - Achiral compounds - Examples of determining isomers - Molecular models - Skeletal models -
Spacefilling models - ball and stick models - Examples of molecular models - Determination of
configuration on the basis of C-I-P rules (R- and S-configuration) - Methodology for determining
configurations and examples - Optical isomerism and optical activity - Specific rotation - Optical purity -
Enantiomeric excess (ee)} Representation of sterecisomers- Stereochemical structures- Fischer projections
- zig-zag structures - Sawhorse representations- Newman projections - Interconversions of the different
structural types - Molecules with one stereogenic centre - Enantiomerically pure compounds - Racemic
mixtures (racemates) - Racemization - Analysis of racemates - Molecules with more than one
stereogeniccentres- Enantiomers - Relative configuration - Diastereomers (rythro, threo, syn, anti-) -
Epimers - Meso structures - Molecular asymmetry (allenes, spiranes) - Molecules with heteroatom
stereogeniccentres (chiral amines and phosphines and chiral sulfoxides)- Walden inversion

Conformation - Conformers (or rotamers) - Conformational effects - Conformations of open-chain
molecules (ehane, propane, butane) - Eclipsed conformation - Staggered conformation - Tortional angle -
Tortional strain - Diagrams depicting dynamic energy variation with tortional angle - Stereochemical
congestion - Stereochemical strain- Stereochemial hindrance - Conformation analysis - syn-periplanarand
anti-periplanarconformations - gauche conformation - Conformations of cyclic compounds (cyclopropane,
cyclobutane, cyclopentane, cyclohexane)- Angle strain -Tor t i onal -tsondroppdsition(stain) - K
Total ring strain - Puckered conformation - Small, common-medium and large rings - Envelope
conformation - Half-chair conformation - Chair conformation - Boat conformation - Twisted-boat
conformation - Ring inversion - dzr a n s a n n u { Axial ansl équatoriahbonds/substituents - 1,3-Diaxial
interactions - Method ology for drawing chair conformations and axial and equatorial bonds - Chiral
compounds found in Nature - Natural sources - Chiral pool - A-da mi n o aAtkalaids - Hydroxy acids -
Terpenes - Carbohydrates - Asymmetric synthesis - General diagram of stereochemical relationships in
organic compounds
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5. Reactivity in Organic Chemistry (Reactions -Qechani s ms)

Thermodynamics of organic reactions - Free Energy Gibbs G) - Enthalpy (§)-g nt r &)y he gquation
GG= @ -dz& - Exergonic/Endergonic reaction 0 Exothermic/Endothermic reaction & Bond formation
enthalpies (bond strengths) 8 Cal cul at i othof wedctions ® &her@odynamically/Entropically
favored/unfavored reaction - Chemical equilibrium - Equilibrium (chemical) constant ( Q) d The relation
between GG and Q 0 The LeChatellier principle

1 Kinetics of organic reactions 0 Reaction ratesd Reaction mechanismd Rate constant k- Reaction coordinate
d Acivation energy & Activation com plex or Transition state 8 Energy barrier 8 Single- and multi -step
reactions d Reaction intermediate d The rate-limiting step - Arrhenius equation & kinetic/thermodynamic
stability & Reactions with competing steps8Ki neti c versus t her Bo )0 Rradudt
from kinetic/thermodynamic control - Overcoming energy barriers - Reaction solvent

1 Reaction mechanism & Chemical reactivity 0 Lewis Acids/Bases & The concept of Filicity 0 Types of
electrophiles/nucleophiles in organic reactions & Polarizability ef fects d Theory of hard and soft acids and
basesd The convention of curved arrows 08 Classes of reaction mechanismsd Polar mechanisms o Free
radical mechanisms d Concerted mechanisms d Metal-mediated mechanisms ((ligand coupling reactions)
0 The principle of microscopic reversibility & Reaction selectivity - Chemoselective reaction/
chemoselectivity & Protection/deprotection of functional groups & Regioselective reaction/regioselectivity
0 Diastereoselective reaction/diastereoselectivity 0 Enantioselective reaction/enantioselectivity - Types of
solvents (polar/non -polar/, protic/aprotic)

1 Redox reactions- Oxidation number - Oxidation state - When an organic reaction is oxidation/reduction -
Which organic reactions are not redox reactions

(o]

. Acidity -Basicity

Lowry and Br 3nsted theory of acids and bases- Conjugate base/conjugate acid - Chemical equilibrium
constant Qaand pKa- Logarithmic scale of acidity

1 Organic acidity - Organic acids - Table of pKa values for common functional groups - Table of pKa values
for common protonanted functional groups - Acidity of carb oxylic acids - Acidity of alcohols and phenols
- Acidity of aliphatic and aromatic amines - Acidity of carbonyl compounds - Acidity of hydr ocarbon -
Organic basicity - Solvation effects

9 Organic bases- Strong bases (organolithium compounds, amide and alkoxide anions) - Aliphatic and
aromatic amines as bags- Basicity of amides - Amidines and guanidines as bases- Basicity of heterocyclic
compounds of nitrogen (pyrrole, pyridine, piperidine)

~

. Reactive intermediates in Organic Chemistry

Tri- and tetraval ent reactive intermediates with central C atom - Carbocations - Carbanions - Free radicals
- Carbenes

Carbocations: Structure, factors stablizing carbocations, generation and reactions, rearrangements

9 Carbanions: Structure, carbanions from hydrocarbons, factors stabilizing carbanions, carbanions with
covalent character (organometallic compounds)

1 Free radicals: Structure, factors stabilizing free radicals, generation and reactions
Carbenes: Structure, stability, generation, reactions

8. General mechanisms of organic reactions with simple examples

General mechanisms with simple examples for the following classes of organic reactions:
1 Nucl eophilic substitution on a saturated C atom (Sny2 and Sy1)

T ElIl'i mination reactions (E2 and g1)

9 Addition reactions on C -C multiple bonds

4. TEACHING and LEARNING METHODS - EVALUATION
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DELIVERY
Faceto-face, Distance learning, et

Lectures and seminars face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory educatig
communicatia with students

Use of Information and Communicatio n Technologies (ICTs)
(powerpoint) in Lectures. Course lectures and exemplary solved
problems for every chapter, in the form of ppt files, are uploaded

in the internet (http://www.soclab.chem.upatras.gr) , from where
they can be freely downloaded using a password which is
provided to the students at the beginni ng of the course.

Seminars. Problems are solved in an exemplary way summarizing
before the theory behind each problem.

Communication with the studen ts is established either through
mail or through th e webpage of the Chemistry Department.

TEACHING METHO DS

The manner and methods of teaching are describ
detail.

Lectures, seminars, laboratory practice, fieldwork, st
and analysis of bibliographiytorials, placements
clinical practice, art worshop, interactive teaching
educational visits, projecéssay writing, artistic
creativity, etc.

The student's study hours for each learning activity g
given as well as the hours of rdimected study
according to the principles of the ECT

L Sanester

Activity workload
Lectures (3contact hours per week x 13 weeks) 39
Seminars (1 contact hour per week x 9 weeks) - 9
solving of representative problems
Half -term evaluations (2, one in the middle and 4
the other at the end of the semester, 2contact
hours each)
Final written examination (3 contact hours) 3
Private study time of the student and preparation 70
for the half-term evaluations and final
examination
Course total 125

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedu

Language of evaluation, methodswéluation,
summative or conclusive, multiple choi
questionnaires, shoenswer questions, opamded
questions, problem solving, written work, essay/rep
oral examingon, public presentation, laboratory wor!
clinicd examination of patient, art itrpretation, other|

Specificallydefined evaluation criteria are given, and
and where they are accessible to stude

1. Optionally, preparation of two home -works involving the
solution of a series of organic chemistry problems by groups of
two students. 10% of the mean mark of the two home-works
will be added to the final mark only when in both home -works
the minimum grade 5 has been obtained and in the final exam
paper the students secure at least the grade 4. This optionwill
be valid (a) ONLY when the incoming number of students
were reduced drastically and (b) for ERASMUS student.

2. Optionally, half -term written examinations, the first one in
week 7 of the semester and the second in week 14 (immediately
after the end of the semester). 20% of the mean maq X for these
two exams will be added to the final mark only when 3,5 <X<
5 and in the final exam the student secures at least the grade 4.
It is prerequisite that the stud ents should at least obtain the
grade 4 in the first half-term examination in order to be
allowed to participate in the second one.

3. Written examination after the end of the semester - final mark,
unless the student participated in home-works and/or half -
term examinations. In the latter case, the percentag(s) of the
marks described above are added). Minimum passing grade:
5.

4. The home-works, the half-term examinations and the final
written examination take place in the Greek language and for
the foreign students (for example, ERASMUS students) in the
English language.

5. All above described assessment activities of the progress of
students concern solving problems which combine concepts
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and theories taught. Each problem is associated with a certain
mark so that the total number of marks is equal to 10.

5. AT TACHED BIBLIOGRAPHY

1. JMcMurry, 00rganic Chemistryé, Translation to Gr
University of Crete Publications, 2012.

2. L. G. Wade,Jr 0 Or gani c Chemi stryéo, Translation to Gre
Publications, 2010.

3.J. Clayden, N. Greeves, S. Warren, 00Organic Cher
al, Utopia Publications, 2017.

4. P. Sykes, O0OGuidbook to Mechanisms in Organic Chg
Publications, 199%.

5. D. E. Levy, 0Arrow pushing in Organic Chreenaicsttiroyn nag
Wiley -Interscience, 2011.

E Chemistry and Informatics

1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | XA131 SEMESTER | 1st

COURSE TITLE | CHEMISTRY AND INFORMATICS
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.qg. lectures, I3
. ) - TEACHING CREDITS
exercises, etc. If the credits arearded for the whole of theucse, give the weekl HOURS
teaching hours and the total credi
Lectures 2 5
Seminars -
Laboratory work| 2
Add rows if necessary. The organisation of teaching and the teaching methoasl
described in detail at (d

COURSE TYPE

general background
special background, specialised general knowlg
skills developmen

General background and Skills development.

PREREQUISITE COURSES:

Typically, there are not prerequisite courses.

LANGUAGE OF INSTRUCTION and
EXAMINATIO NS:

Greek. Teaching may be however performed in English in case
foreign students attend the course.

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

2. LEARNING OUTCOMES

Learning outcomes

Thecourse learning outcomes, specific kremgk, skills and competences of an appropriate level, which the students will acquire with the s

completion of the course are described.
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Consult Appendix A

1 Description of the level of learnimyitcomes for each qualifications cycle, accorditiietQualifications Framework of the European Higher
Education Area

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

9 Guidelines for writing Leming Outcomes

Basic skills in Computational Mathem atics, Basic methodology of solving scientific problems.

General Competences

Taking into consideration the general competences that the degdee must acquire (as these appear ilipdoma Supplement and appear belo
at which of the following ds the course aim?

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

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility and sensitivitytiegg

Working independently issues

Team work Criticism and seiEriticism

Working in an international environment Production of free, creative and inductive thinking
Working in an nterdisciplinary enironment Others

Production of new research ideas

Use of computer, use of Internet

3. SYLLABUS

A. Computer architecture. Using computers, basic knowledge of the Internet. Seeking and exploring scientif ic
information on the Internet. Data bases. Computer programming with emphasis on problems of significance
to Chemistry and Physics.

B. Series. Matrix calculus. Roots of equations. Numerical integration. Langrange interpolation. Solving
ordinary differenti al equations. Length of continuous curves. Fractals.

C. Text processing. Basic software: WinWord, Excel/Office. Introducing ORIGIN. Curve plotting and fitting.
Collecting scientific information. Writing a scientific project.

D.Chemical information. Project on a subject of chemical interest (compulsory).

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Lectures and laboratory work face to face.
Faceto-face, Distance learning, et

USE OF INFORMATION AND Use of Information and Communication Technologies (ICTs) (e.g.
COMMUNICATIONS TECHNOLOGY powerpoint) in teaching. The major part of the lectures content of
Use of ICT in teaing, laboratory education the course for each chapter are uploaded on the internet, in the
communication with students . -
form of a series of ppt files, where from the students can freely
download.

Laboratory for Computer Programming with emphasis on
problems related to the application of Mathematics to Physics and
Chemistry. Draw information and scientific data from the Internet

TEACHING METHODS . Semester
Activity
The manner and methods of teaching are describ: workload
detall- | ™) ectures (2 contact hours per week x 13 26

Lectures, seminars, laboratory practice, fieldwork, st
and analysis of bibliography, tutorialslacements,

clinical practice, art workshop, interactive teachir | Laboratory Exercises (2contact hours per 26
VTSI, [FIEEE, essayc";’;'ztri'a'tyargfct" week). Weekly training on the content of the
’ course through applications using PC.

weeks)

The student's study hours for each learning activity g
given as well as the hours of Rdinected study| | Project preparation 40
according tahe principles of the ECT

Final examination (1 contact hour) 1
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Hours of Private Study of the Stud ent for the 32
preparation of the Final Examination
Course total 125

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedu

Language of evaluation, methods of evaluati
summative or conclusive, multiple choi
questionnaires, shoenswer questions, opesnded
questions, problemsolving, written work, essay/repor
oral examination, public presentation, laboratory wo
clinical examination of patient, art interpretation, oth

Specificallydefined evaluation criteria are given, aifid
and where they are accessible to stude

Final written examination (90% of the final grade).
Evaluation of the project (10% of the final grade).

Greek grading scale: 1 to 10. Minimum passing grade: 5.

5.ATTACHED BIBLIOGRAPHY

1. H. G. H datHematcs id Chemistry , Prentice Hall, 1990.
2. E. St e The Ehemistrp Maths Books, Oxf ord, 1996.
E General Biology
1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | £k 12 1 SEMESTER | 1st
COURSE TITLE | GENERAL BIOLOGY
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credit_s are awarded for separate components of the course, e.g. Iectur_es, Ia| TEACHING CREDITS
exercises, etc. If the credits are awarded for the \_Nhole of the course, give th_ HOURS
teaching hours and the total cresli
Lectures 3 5
Seminars 1
Laboratory work| -
Add rows if necessary. The organisation of teaching and the teaching methods (
described in detail at (d

COURSE TYPE

general background
special backgroundpecalised general knowledg
skills developmen

Field of Science (Biochemistry)

PREREQUISITE COURSES:

Typically, there are not prerequisite course.

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek. Teaching may be however performed in English in case
foreign students attend the course.

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

https://eclass.upatras.gr/courses/CHEM2109/

2. LEARNING OUTCOMES
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Learning outcomes

The course learning outcomes, specific knowledges and competensef an appropriate level, which the students will acquire with the succe
completion of the course are described.

Consult Appendix A

9 Description of the level of learning outcomes for each qualifications cycle, according telifiea@ans Framewdr of the European Higher
Education Area

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

9 Guidelines for writing Learning Outcomes

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

1. Recognize the basic biological functions of the cell and the molecular mechanisms underlie these functions.
2. Recognize the types of animal tissues and their embryonic origin.

3. Recognize the basic principles of theorganization and functions of animal organs.

General Competences

Taking into consideration the general competences that the degdee must acquire (as these appear in the Diploma Supplement and appear
at which of the following does theurse aim?

Search for, analysis and synthesis of dai@ iaformation, with the Project planning and management

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, pragsional and ethical responsibility and sensitivity to gen

Working independently issues

Team work Criticism and sekHcriticism

Working in an international environment Production of free reative and inductive thinking
Working in an interdisciplinary environment Others

Production of new research ideas

By the end of this course the student will, furthermore, have developed the following skills (general abilities):

1. Ability to demonstrate knowledge and understanding of essential facts, concepts, principles and theorie s
related to cell biology, to the organization and functions of animal tissues and organs.

2. Ability to apply such knowledge an d understanding to expand his/her education to more complex issues
of general biology as to the solution of biological problems of an unfamiliar nature.

3. Study skills needed for continuing professional development.
4. Ability to interact with others on inter or multidisciplinary problems.

Generally, by the end of this course the student will, furthermore, have develop the following genera | abilities
(from the list above):

Searching, analysis and synthesis of facts and information, as well as using the necessary technologies
Adaptation to new situations

Decision making

Autonomous (Independent) work

Exercise of criticism and salfiticism

Promotion of free, creative airdiuctive thinking

3.SYLLABUS
1. Principles of cellular organization. Viruses, nucleoprotein complexes, eukaryotic o prokaryotic cell, origin
of the cell.

2. Principles of molecular organization Chemical bonds, biomolecul es, macromolecules, organizarion of
cellular structures and organelles.

3. Plasma membrane. Functions of membranes, molecular composition and organization, dynamic nature of
membranes, transport through membranes.

4. Nucleus 0 Organization of chromosomes. Structure and organization of nucleus, morphological and
functional characteristics of chromosomes.
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5. Replication of DNA. Expression and regulation of genetic information. Replication of DNA. Principles of
expression and regulation of the gene, transcription, structure and maturation of RNA, genetic code,
translation.

6. Cytoplasmic network of membranes. Endoplasmic reticulum, Golgi, synthesis and maturation of proteins,
transportation and secretion of proteins, internalization of cells, structures and macromolecules, lysosomes
and cellular degradation.

Cytoplasmic organelles. Mitochondria and chloroplasts.
Cell signaling. Signaling molecules and transduction pathways.

Cytoskeleton & cellular motility. Organization of cytoskeleton, microtubules, microfibrils, intermedi ate
fibrils, motilit y of the cells and organelles.

10. Cell growth 9 cellular division. Mitosis, cellular division, meiosis.
11. Animal tissues. Origin and characteristics of animal cells and tissues.
12. Animal organs. Organization and functions of animal organs.

4. TEACHING and LEA RNING METHODS - EVALUATION

DELIVERY | Lectures, selftests of students and problem-solving seminars.
Faceto-face, Distance learning, et

USE OF INFORMATION AND Use of Information and Communication Technologies (ICTs) (e.g.
COMMUNICATIONS TECHNOLOGY | powerpoint) in teaching. The lectures content of the course for each
Use of ICT in teaching, laboratory educatid chapter are uploaded on the internet, in the form of a series of ppt
communication with students . .
files, where from the students can freely download them using a
password which is provided to them at the beginning of the

course.
TEACHING METHODS . Semester
Activity
The manner and methods of teaching are describ! workload
detall- | ) ectures (3contact hours per week x 13 weeks) 39

Lectures, seminars, laboratory practice, fieldwork, st -
and analysis boibliography, tutorials, placementy | Seminars (1contact hour per week x 9 weeks) - 9

clinical practice, art workshop, interactive teachir | solving of representative problems
educational visits, project, essay writing, artist

creativity, €tc.| | \id -term examinations (2 mid -term 4

The student's study hours for each learning activity § | examinations x 2 contact hours each)
given as well as the hours of rdimected study

according to the principles of the ECT | Final examination (3 contact hours) 3
Hours for private study of the student and 70
preparation for mid -term or/and final
examination
Course total 125
STUDENT PERFORMANCE | 1. Optionally, two mid -term examinations with the final
EVALUATION examination grade to be the mean mark. It is mandatory to
Description of the evaluation pcedure obtain pass grade @5) in each examination.

Language of evaluation, methods of evaluati 2. Written examination after the end of the semester. Minimum
summative or conclusive, multiple choi passing grade: 5.

questionnaires, sheanswerquestions, opeanded
questions, problem solving, written work, essay/rep
oral examination, public presentation, laboratory ko
clinical examination of patient, art interpretation, oth

Specificallydefined evaluation criteria are given, and
andwhere they are accessible to stude

5.ATTACHED BIBLIOGRAPHY

1. G.M. Cooper and R.E. Hausman. "The cell: a molecular approach” Seventh Edition 2016.




2. V. Mar mar as and Q.-Qalrartarrap o ud @eul | Bi ol ogy: a mol
Typorama Edition, 2000.

3. B. Lewi n, 0Genes VI 116, Vol ume I and k k, ( Gr
Stamatogiannopoulos, Academic Editions I. Basdra, 2004.
2nd Semester (I1) (applied since 201617)
E Inorganic Chemistry -1 (Chemistry of the Representative Elements)
1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | HULA2 2 2 SEMESTER | 2nd
COURSETITLE | peoreSENTATIVE ELEVENTS)
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credit_s are awarded for s_eparate components of the course, e.g. Iectur_es, lal TEACHING CREDITS
exercises, etc. If the credits are awarded for the yvhole of the course,\gmktvl. HOURS
teaching hours and the total credi
Lectures 3 10
Seminars 1
Laboratory work| 3
Add rows if necessary. The organisation of teaching and the teaching methods y
described in detalil at (d).

COURSE TYPE | Field of Science (Inorganic Chemistry) and Skills Development

general background] (Experimental InorganicChemistry)

special backgroundpecialised general knowledg
skills developmen

PREREQUISITE COURSES: | Typically, there are not prerequisite course.
Essentially, the students should possess

(a) knowledge provided through the previously taught theoretical
courses 06"l ntroduction to | nor g

(b) laboratory skills obtained through the previously attended
laboratory-r el at ed cducseohntool norgag

LANGUAGE OF INSTRUCTION and Greek. Teaching may be however performed in English in case
EXAMINATIONS: foreign students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.upatras.gr/courses/CHEM2073/

2. LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate levelstwhéeitghvell aquire with the successfuy
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completion of the course are described.
Consult Appendix A

9 Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications FramevianopétreHigher
Education Aea

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

9 Guidelines for writing Learning Outcomes

By the end of this course the student will be able to appreciate the fact that:

There are some ninety-two naturally occurring elements as well as a handful of man-made radioactive
elements. When in combination, these elements constitute all of our food, shelter, energy sources and
everything we manufacture and use in our lives. This course provides a foundation for the understanding of
the varying chemistries of the elements of the Periodic Table, with emphasis on inorganic materials. The course
includes the descriptive chemistry of many of the most common elements and their compounds, integrating
such topics as symmetry and structure, bonding models, reactions and the synthesis and characterization of
inorganic compounds. An understanding of the behavior of elements and their compounds is central to
chemistry and borders the Earth and Life Sciences,as well as Engineering.

General Competences

Taking into consideration the general competences that the degdee must acquire (as these appear in the Diploma Supplement and appear
at which of the following does the course aim?

Search for, analysis and synthesif data and information Project planning and management

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

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility amsitsety to gender issues

Working independently Criticism and seHcriticism

Team work Productionof free, creative and inductive thinking
Working in an international environment Others
Working in an interdisciplinary environment

Production of new resezh ideas

By the end of this course the student will, furthermore, have developed the following skills (general abilities):
1. To develop expertise relevant to the professional practice of chemistry.

2. To develop an understanding of the range and chemistry of elements in the periodic table and their
compounds.

3. To establish an appreciation of the role of inorganic chemistry in the chemical sciences

4. To develop an understanding of the role of the chemist in measurement and problem solving in inorganic
chemistry.

5. To provide an understanding of chemical methods employed for problem solving involving inorganic
systems

6. To provide experience in some scientific methods employed in inorganic chemistry.

7. To develop skills in procedures and instrumental methods applied in analytical and synthetic tasks of
inorganic chemistry .

8. To develop skills in the scientific method of plannin g, developing, conducting, reviewing and reporting
experiments.

9. To develop some urderstanding of the professional and safety responsibilities residing in working with
inorganic systems.

Generally, by the end of this course the student will, furthermore, have develop the following general abilities
(from the list above):

Searching, anabis and synthesis of facts and information, as well as using the necessary technologies
Adaptation to new situations

Decision making

Autonomous (Independent) work

Group work

Exercise of criticism and salfiticism

Promotion of free, creative and iradive thinking

Respect to natural environment
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Work design and management

3.

SYLLABUS

© NG~ wwDNPR

T e i N i o e =
0w N o DM WN RO

The elements.

The chemical compounds.

The isolation of elements.

The life cycle of compounds.

How we can systematically study the elements and their compounds.

Introduc tion to the chemical, biochemical and biological properties of metals, non-metals and semimetals.
Chemistry of hydrogen and its compounds.

Chemistry of oxygen and its compounds.

On water.

. The atmosphere.

. General aspects of the chemistry of the % group elements.

. General aspects of the chemistry of the2nd group elements.
. General aspects of the chemistry of the 13 group elements.
. General aspects ofthe chemistry of the 14 group elements.
. General aspects of the chemistry of the 1% group elements.
. General aspects of the chemistry of the 16 group elements.
. General aspects of the chemistry of the 1™ group elements.
. General aspects of the chemisty of the 18h group elements.

4.

TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Lectures, seminars and laboratory work face to face.
Faceto-face, Distace learning, etc

USE OF INFORMATION AND Use of Information and Communication Technologies (ICTs) (e.qg.

COMMUNICATIONS TECHNOLOGY powerpoint) in teaching. The lectures content of the course for each

Use of ICT in teaching, laboratory educatid chapter are uploaded on the internet, in the form of a series of ppt
communication with studenty .. .

files, where from the students can freely download them using a

password which is provided to them at the beginni ng of the

course.
TEACHING METHODS Activity Semester
The manner and methods of teaching @escribed in workload
il.
detai Lectures (3contact hours per week x 13 weeks) 39
Lectures, seminars, laboratory practice, fieldwork, st -
and analysis of bibliography, tutorials, placemer] | Seminars (1contact hour per week x 13 weeks) 13
clinical practice, art workshop, interactive ¢taang, - solving of representative problems
educational visits, project, essay writing, artist _
creativity, et. | | Laboratory experiments (3 contact hours per 39
The student's study hours for each learning activity § | Week X 13 weeks)
given as well as the hours of Rdinected study Final examination (3 contact hours 3
according to the principles of the ECT ' Xami ! ( urs)
Hours for private study of the student and 39

preparation of home -works (5 per semester),
for Inorganic Chemistry -1, and reports, for the
Laboratory, and preparation for the
Laboratory (study of techniques and theory)

Hours of Private Study of the Student for the 117
preparation of the Final Examination

Course total 250
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STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedu

Language of evaluation, methods of evaluati
summative or conclusive, multiple choi
questionnaires, shoenswer questions, ope&nded
questions, problem solving, written work, egsaport,
oral examination, public presentation, laboratory wo
clinical examination of patient, art interpretation, oth

Specificallydefined evaluation criteria are given, and
and where they amccessible to student

1. Oral examination during the seminars on problems given as
homework in the lectures. The mark of the seminars is added to
the final mark only when the student secures the minimum
mark of 5 in the final written examination.

. Final written examination. Greek grading scale: 1 to 10.
Minimum passing grade: 5.

EXPERIMENTAL INORGANIC CHEMISTRY -1 (EOC-2)

1.Written tests of 15 minutes duration at the beginning of each new
laboratory period (experiment). The mean mark from these tests
consiststhe 50% of the final grade (Geoc-2).

2.Reports following completion of each laboratory experiment.
The mean mark of the consists the other 50% of the final grade
(Geoc-2).

Minimum passing grade: 5.

Final Course Grade (FCG)
FCG = (Gsoc+ G53 Q)/Z

5.ATTACHED BIBLIOGRAPHY

1. Pl oannou, OChemi st

2. P. Karagianni di s,
Edition, Ziti Editions, 2009.

t he
Chemi str

E I of s an

n

he
i

ry of t ements

OTopics Il norganic

E Physical Chemistry -1

1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | HlA 232 SEMESTER | 2nd
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the cogréestares, laboratory TEACHING CREDITS
exercises, etc. If the credits are awarded for the whole of the course, give th HOURS
teaching hours and the total credi
Lectures 3 5
Seminars 1
Laboratory work| -
Add rows ifnecessary. Theganisation of teaching and the teaching methods use
described in detail at (d

COURSE TYPE | Field of Science (Basic PhysicaChemistry).

general background
special background, specialised general knowlg
skills developmen

PREREQUISITE COURSES:

Typically, there are not prerequisite course, but the students should
possess.at least, basic knowledge of Mathematics
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LANGUAGE OF INSTRUCTION and Greek. Teaching may be however performed in English in case
EXAMINATIONS: foreign students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL)

2.LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competencagpobanate level, which the students will acquire vifib successfu
completion of the course are described.

Consult Appendix A

9 Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications FramevianopétreHigher
Education Area

9 Descriptors for Levels & & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

9 Guidelines for writing Learning Outcomes

By the end of this course the student will be able to:
1. Understands the transport phenomena

2. Describes an ideal gas model and bythat to deduct and describe its fundamental properties (energy states
and state functions).

3. Expands the ideal gas model to the real gases.
Understands and apply the first, the second and the third law of thermodynamics.

5. Defines the fundamental energy functions that come from the first law of thermodynamics and from that
to be able answers the following questions:

a) How a system can be defined
b) Which is the work that a chemical reaction produces
¢) Which are the changes in the state functions of the systemthat happen in a chemical reaction

6. Defines the fundamental energy functions that come from the second law of thermodynamics and from
that to be able answers the following questions:

a) Which are the changes in the state functions of the system that happen i a chemical reaction
b) When a chemical reaction is spontaneous
¢) How a heat engine works

7. Construct a graph of energy function and explains them

8. Analyzes the changes of state in physical transformations

9. Describes the systems response of equilibria in physicaltransformations

General Competences

Taking into consideration the general competences that the degdee must acquire (as themgpear in the Diploma Supplement and appear bel
at which of the following does the course aim?

Search for, analysand synthesis of data and information, with t Project planning and management

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical responsibility and sensitivity to g¢

Working independently issues

Team work Criticism and seiEriticism

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

Productionof new research ideas

By the end of this course the student will, furthermore, have developed the following skills (general abilities):

1. Ability to exhibit knowledge and understanding of the essential facts, concepts , theories and applications
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which are related to Chemical Thermodynamics and Changes of State.
Uses this knowledge for describing with mathematical models various physical and chemical systems.
Uses this knowledge for solving problems related to mass transfer and chemical reactions procedures.

4. Abilities in studding and understanding various concepts in Fields of Science (Natural Sciences, and

Medical Sciences) as well as in Imustry.

5. Ability to apply this knowledge in experiments which involved in physi  cochemical systems.
3. SYLLABUS
1. The properties of gases, the compression factor, Virial coefficients, the van der Waalsequation,

the real gase$ithe perfect gases, equation of state, the kinetic theory of gases, pV=nRT, mean spee(
of molecules in a gas,the Maxwell -Boltzmann distribution of speeds, the collision frequency, the

me an free pat h, collisions wi t h wal | s and
propertiesdt heor et i cal determinati on of t he di f fl
conduction and viscosity, Poiseuil | eds equati on.

The First Law of Thermodynamics, open dcloseddisolated system, workdheatdenergy of the
system, internal energy of a system, intensivedextensive properties, the first thermal engine of
James Watt, reversibe change$ p-V diagrams, adiabatic changes, definition of C p, Cv, step
functions dinexact differentials, state functions-e x a ¢ t di fferentials, T,
expansi on coefficient A, 1Tj Bhe tlduleTthomsdn eftect ranmrthee g
coefficien ti T,Cp-Cv= A ( pTIVo isothermal expansion of a perfect gas, adiabatic reversible
expansion, heat capacity ratio A = ©IC V.

The Second Law of Thermodynamics, Entropy, the change in entropy for isothermal reversible
expansion of a perfect gas, spontaneous andnon-spontaneous changes, The Zeroth Law of
Thermodynamics, The Third Law of Thermodynamics, thermody - namicengine, heat pumps,
Carnot cycle in p-V plot, the Clausius inequality and the definition of the Enthaly, Gibbs and
Helmholtz energy, functions, combi ning the First and Second Laws: the Maxwell relations ,
derivationT of dzt @w/-Od )derivation of the Gibbs-Helmholtz equations:
[QG/ T)/ Q1/ T)lp=H and [QA/ T)/ 1/ T)]v=U,chemical potential of rea and perfect gases,
fugacity.

Thermodynamics supplementary: derivation of theG S = n R fAAf+\CVIN(Tf/T i), mathematical
definition of a reversible change, Carnot cycle in ST plot, efficient of a heat engine, the third law
of thermo -dynamics and the impossibility of reaching absolute ze ro of tempe-rature, analysis of
the Joule Thomson effed, T =[V(A d)/ Cpl, Linderefrigerator and liquefied air.

Physi cal transformati ons, e Iptliontg,, tbhoei Itienngp,e
dependence of chemical potential, C| apeyr on &z uaantdiipbpse diagram, the solid-
liquid boundary, the liquid -vapour boundary, the solid -vapour boundary, partial molar

quantities, the Gibbs-Duhem equation, the Gibbs energy of two ideal-gases mixing, Francois
Raul t 6s ands, tbligativg @ropertiesa thhe elevation of boiling point, the depression of

freezing point, Osmosis, liquid -vapour equilibrium, the distillation of mixtures, Azeotropes,
J. W. Gi bbreld phase

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Lectures and tutorials to amphitheater. Face to face teaching by the
Faceto-face, Distance leamning, e{ active participation of students with questions and exemplary
solution of problems related to the theory.

USE OF INFORMATION AND Use o Information and Communication Technologies (ICTs)

COMMUNICATIONS TECHNOLOGY (powerpoint) in teaching.

Use of ICT in teaching, laboratory educatig
communication with studentg

TEACHING METHODS - Semester
Activity
The manner and methods of teiag are described i workload
detall-| | ectures (3contact hours per week x 13 weeks) 39
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Lectures, seminars, laboratory practice, fieldwork, st| | Tytorials (1 contact hour per week x 13 weeks) - 13

and analysis of bibliography, tutorialslacements, . .
clinical practice, art workshop, interactive teachir solving of representative problems

educational visits, project, essay writing, artist | Fing| examination (3 contact hours for Physical 3
creativty, etc. .
Chemistry 1)

The student's study hours for each learning activity g g
given as well as the hours of ndinected study| | Hours for private study of the student 70

according tahe principles of the ECT

Course total 125

STUDENT PERFORMANCE | 1. Two (2) optional written progress during the Semester
EVALUATION

Description of the evaluation procedu

2. Final written examination

_ Greek grading scale: 1 to 10. Minimum passing grade: 5.
Language of evaluation, methods of evaluati

summative or conclusive, multiple choi
questionnaires, shoenswer gestions, opeended
questions, problem solving, written wodssay/report,
oral examination, public presentation, laboratory wo
clinical examination of patient, art interpretation, oth

Specificallydefined evaluation criteria are given, and
and vhere they are accessible to stude

5. ATTACHED BIBLIOGRAPHY

1.P. W. Atkins, 0Physi clartansli@tbne SnAnastasiaglis, G.N.Papatheoderou, S.
Farados, G. Fitas, Creta University Press,2005.

220. Th. Rakintzis, o pdEgiton Papdsoti®h Editions 1994y 6 , 3

3. E. Dal |l as, oOPhysical Chemi stryo, Publicatio

1

E Analyt ical Chemistry -1

1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | Hug 2 & SEMESTER | 2nd
COURSE TITLE | ANALYTICAL CHEMISTRY 1
INDEPENDENT TEACHING ACTIVITIES WEEKLY
e e Pt st e o TEACHING | CREDITS
teaching hours and the total credi
Lectures 3 10
Seminars 1
Laboratory work| 4

Add rows if necessary. The organisation of teaching and the teaching methoq
are described in dat at (d).

COURSE TYPE | Field of Science (Analytical Chemistry).

general background
special background, specialised general knowledge,
development

PREREQUISITE COURSES: | Typically, there are not prerequisite courses. The students should
have at least knowledge of the basic concepts of Chemistry.

47



LANGUAGE OF INSTRUCTION and Greek. Teaching may be however performed in English in case
EXAMINATIONS: foreign students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.chem.upatras.gr

2.LEARNING OUTCOMES

Learning outcomes

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

Consult Appendix A

1 Description of the level &arning outcomes for each qualifications cycle, accorditig tQualifications Framework of the European Higher
Education Area

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

9 Guidelines for witing Learning Outcomes

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

1. Define basic concepts such as solutions and their characteristics, expressios of the concentration of
solutions (molarity, wt. %, etc), precipitates and related terms (precipitation, coagulation, digestion and
peptization of colloids, contamination, occlusion and mechanical entrapment, etc) and other concepts of
analytical chemistry.

2. Describe and compare the advantages of the various methods of Chemical Analysis.

w

Describe modern analytical techniques that can find applications in a vari ety of samples (biological,
environmental, food, pharmaceuticals, materials and artwork).

Perform equilibrium calculations for weak acid and weak base solutions.
Choose appropriate pH-indi cators and carry out relevant calculations of pH.
Perform calculations for the preparation of buffer solutions.

N o g &

Describe the importance of solubility product for t he selective precipitation of compounds and the
separation of ions.

8. Derive equations and perform calculations in equilibria involving sparingly soluble salts a nd fractional
precipitation.

9. Derive equations and perform calculations in equilibria involving ¢  omplex formation.

10. Derive equations to describe equilibria in oxidation -reduction systems. Galvanic cells. Electrochemical
potentials. Applications of potentials in chemical analysis.

11. Extraction.
12. Chromatography.
13. Describe the methodology for a correct chemical analysis (bestpractice).

14. Describe fundamental laboratory techniques as well as their advantages and their limitations, e.g. solidd
liquid separations methods.

15. Choose the pathways for the separation and identification of chemical substances, combining analytical
methodsto resolve complex problems.

16. Be ale to combine and apply the knowledge acquired in other fields of Chemistry (e.g. Organic Chemistry,
Biochemistry etc) in which certain notions and principles of the course in question are necessary and useful
and vice-versa.

17. Describe all the safety rulesto be applied in a chemical laboratory and recognize what one must not do.

General Competences

Taking intoconsideration the general competences that the degldsr must acquire (as these appear éiploma Supplement and appear belo
atwhich of the following does the course aim?

Search for, analysis and synthesis of data and information, witt Project planning and managemt

useofthe necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment
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Decisionmaking Showing scial, professional and ethical responigybéind sensitivity to gender
Working independently

Team work

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

issues

Criticism and sekHcriticism

Production of free, creative and inductive thimdi
Others

By the end of this course the student will have developed the following skills/'compet ences:

1. Find his/her way in a book of General and Analytical Chemistry to be used as a source of information (e.g.
equilibrium constants).
Solve problems related to chemical analysis.
Use and convert easily the measurement units of various physical quantiti es and constants
Choose the appropriate analytical method for the separation, identification and quantitative analysis of
specific substances.
Identify and nam e glassware and apparaus in a chemical laboratory.
Organize his/her work in the lab, select the appropriate glassware, perform calculations and prepare
standard solutions, etc.

7. Be familiar with the laboratory apparatus and common techniques and their uses, e.g. filtration,
centrifugation, extraction, etc.

8. Keep a laboratory notebook.

9. Be able to coopeate in a chemical lab (work in a group).

10. Work following all the standard safety r ules for a chemical lab.

11. Be able to adapt to the continuously evolving Analyti cal Laboratory.

3.SYLLABUS

1. Importance of Analytical Chemistry for Science and everyday life.

2. Methods of chemical analysis.

3. Solutions (water as a solvent, expressions of concentration and conversion between units, principle of
mass/matter conservation, principle of electrical neutrality, etc.)

4. Chemical equilibrium of weak acids and bases.

5. Hydrol ysis.

6. Formation and dissolution of precipitates. Fractional and homogeneous precipitation.

7. Equilibrium in solutions of complexes.

8. Chemical equilibrium of a re dox system.

9. Extraction.

10. Chromatography.

11. Exercises and solutions to problems in the above chapters.

12. Basic chemical laboratory techniques and apparatus (sampling,weighting, volume measurement,

Laboratory exerces:
1. Separation and identification of cations and anio ns in solutions (groups 181V).
2. Qualitative analysis of an unknown solid substance.

3. Chromatography: paper, thin layer, ion exchange.

precipitation, centrifugation, filtration etc). Theory and practi ce in an analytical lab.

4. TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | 1. Lectures using power-point presentations. The students are
Faceto-face, Distance learning, et asked to find information in their documents. Educational
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software and use of the Internet facilities for information
retrieval f rom data bases and other soures.

Tutorials focused on problem solving and exercises of various
types: multiple choice, right/wrong, filling the gaps, balancing
chemical equations.

Laboratory exercises: analysis of solutions of ions or organic
substances.Analysis of solid samples.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY
Use of ICT in teehing, laboratory education
communication with students

Use of Information and Communication Technologies (ICTs)
(powerpoint) in Lectures.

TEACHING METHODS

The manner and methods of teiag are described ir|
detail.

Lectures, seminars, laboratory praet fieldwork, study
and analysis of bibliography, tutorials, placemer|
clinical practice, art workshop, interactive teachir
educational visits, project, &y writing, artistic
creativty, etc.

The student's study hours for each learning activity g
given as well as the hours of rdimected study
according to the principles of the ECT

L Semester

Activity workload
Lectures (3contact hours per week x 13 weeks) 39
Seminars (1contact hour per week x 13 weeks) - 13
solving of representative problems
Laboratory exercises (4contact hours per week x 48
12 weeks)
Final written examination (3 contact hours) 3
Final written examination of the lab (1 contact
hour)
Private study time of the student and 146
preparation for the half -term evaluations and
final examination
Course total 250

STUDENT PERFORMANCE
EVALUATION

Description of the evaluatigorocedure

Language of evaluation, methods of evaluati
summative or conclusive, multiple choig
questionnaires, sheanswer questions, op@mded
questims, problem solving, written work, essay/repq
oral examination, public presentation, laboratoryrky
clinical examination of patient, art interpretation hetr

Specificallydefined evaluation criteria are given, and
and where they are accessiblsttalents.

1. Evaluation of the result of analysis of unknown solutions.

2. Written tests during th e laboratory practice through the whole
semester. Questionson the theory and problem solving of the same
type with those practiced in the tutorials. In ord er to consider that
the student has succeeded in the laboratory practice, the mean
value of the marks obtained for the results of the analysis of the
unknown so lutions and the corresponding test must be at least 5
(pass in 0-10 scale). This consists the 506 of the final mark.

3. Writtenexamination at the end of the semester. The mark
obtained will be th e 60% of the final mark provided that it is higher
than 5.

Greek grading scale: 1 to 10. Minimum passing grade: 5.

5.ATTACHED BIBLIOGRAPHY

1. T.P. Hadjioannou, 0Chemi
Edition, 1999.

2. W.R. Robinson, J.
Houghton Mifflin Company, 1997.

3.Groupaut horship of t

Patras, 20152016.

cal equilibrium and inorganic
D. Odaim, CHemi sHoVt{ zwi alw QhEditon,
he | ab, OLaboratory exer cversity of

E Organic Chemistry of Funct

ijonal Group s-I
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1. GENERAL

SCHOOL | NATURAL SCIENCES

ACADEMIC UNIT CHEMISTRY

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | X0202 SEMESTER | 2nd
COURSE TITLE | ORGANIC CHEMISTRY OF FUCTIONAL GROUPS |
INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate congnts of the course, e.g. lectures, laboratory exer
etc. If the credits are awarded fhetwhole of the course, give the weekly teaching hours ar VEACEINE CIRERITS

total credits HOURS
Lectures 3 5
Seminars 1

Laboratory work -

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

COURSE TYPE | Field of Science (Organic Chemistry).

general background
special backgroundpecialised general knowledge, sk
development

PREREQUISITE COURSES: | Typically, there are not prerequisite courses.

Essentially, the students should possess the knowledge
provided through the previously taught theoretical course
0Structur e, Reactivity anq
Chemi s ttseéstw). ( 1

LANGUAGE OF INSTRUCTION and Greek. Teaching may be however performed in English in
EXAMINATIONS: case foreignstudents attend the course.

IS THE COURSE OFFERED TO ERASMUS | YES
STUDENTS

COURSE WEBSITE (URL)

2. LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropridtieHeastudents will acquire with the successf
completion of the course are described.

Consult Appendix A

9 Description of the level of learning outcomasefach qualifications cycle, according to the Qualifications Framework of the European High
Education Area

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

9 Guidelines for writing Learning Ouimes

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

Be familiar with the general chemi stry of the following classes of organic compounds: alkanes, alkenes, alkynes,
alkyl halides (halo alkanes), alcohols, phenols, ethers. epoxides, benzene and & derivatives.

Specifically:

Alkanes

Account for "strain" in small rings. Relate the difficulty of forming cyclic systems to the size of ring required.
Alkenes

Use simple orbital overlap theory to account for non -rotation about pi bonds, conjugation, the stability of allyl
carbocations, and the features of the Dieb-Alder reaction. Utilise the chem o- and stereo-selective nature of the
Lindlar catalyst.

Aromatic compounds
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Explain the structure, stability and reactivity of benzene using the concept of reson ance. Identify simple non-
benzenoid aromatic molecules by using H¢ckel ' s r ul e.en PriedetCraftsgalkylasidn anul e
acylation reactions for use in synthesis. Explain the stability of the benzyl free radical, cation and anion, and
show how this determines the chemistry of toluene and its side-chain derivatives.

Explain how reaction condit ions determine the position of substitution in naphthalene.
Alkyl halides (haloalkanes and haloaromatic compounds)

Exploit the usefulness of alkyl halides in synthesis, especially through substitution and organometallic
reagents. Account for the reduced reactivity of "non activated" halo aromatics and halo alkenes.

Alcohols and phenols, ethers and epoxides

Exploit the usefulness of alcohols and epoxides in synthesis. Account for the acidity of phenols. Explain the
behaviour of crown ethers.

General Comp etences

Taking into consideration the general competences that the degdee must acquire (as these appear in the Diploma Supplement and appear
atwhich of the following does the course aim?

Search for, analysis and synthesis of data arotrimdtion, with the Projed planning and management

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decisionmaking Showing social, professional and ethical respditgiand sensitivity to gender|

Working independently issues

Team work Criticism and seiEriticism

Working in an international emronment Production of free, creativand inductive thinking
Working in an interdisciplinary envonment Others

Production of new research ideas

By the end of this course the student will, furthermore, have developed the following skills (general abilities):

1. Ability to ex hibit knowledge and understanding of the essential facts, concepts, theories and applications
which are related to Organic Chemistry.

2. Ability to apply this knowledge and understanding to the solution of problems related to Organic
Chemistry of non-familiar nature.

3. Ability to adopt and apply methodology to the solution of non -familiar problems of Org anic Chemistry.
4. Study skills needed for continuing professional development.
5. Ability to interact with others in chemical or of interdisciplinary nature problems .

Generally, by the end of this course the student will, furthermore, have develop the following general abilities
(from the list above):

Searching, analysis and synthesis of facts and information, as well as using $sanetechnologies
Adaptation tonew situations

Decision making

Autonomous (Independent) work

Group work

Exercise of critici: and sekcriticism

Promotion of free, creative and inductive thinking

Respect to natural environment

Work design and managent

3.SYLLABUS

Alkanes

Sources, preparation, oxidation, free radical halogenation, combustion. Cycloalkanes - small, medium and
large rings, ring strain.

Alkenes

Electronic structure, cistrans isomers, preparation via elimination reactions. Addition reactions -
hydrogenation, electrophilic addition of HX, H20, halogens, orientation of alkene addition reactions,

Markovnikov's ru le, carbocation structure and stability, addition in the presence of peroxides - anti-
Markovnikov. Hydroboration. Oxi dation of alkenes by manganate(VIl), peroxo-acids, and ozone. Conjugated
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dienes, resonance, stability of allylic carbocations, 1,2 and 1,4- addition to dienes. Cycloaddition reactions
(Diels-Alder).

Alkynes

Structure and preparation. Electrophilic additio n of H,, water, HX and X, acidity, formati on of alkyne anions,
coupling reactions.

Aromatic Compounds

Structure and stability of benzene, r esonance, H¢ c k el ' s-benzenpid e gromatics
(cyclopentadienyl, tropylium). Electrophilic aromatic substi tution - halogenation, nitration, sulfonati on, the
Friedel- Crafts alkylation and acylation reactions. Isomerism of benzene derivatives, reactivity and orientation
of reactions on substituted aromatic rings, oxidation and reduction of aromatic compounds. S ide-chain
halogenation, benzyl as a free raical, cation and anion. Naphthalene. Kinetic vsthermodynamic control.

Alkyl halides (haloalkan es and haloaromatic compounds)

Preparation from alcohols, nucleophilic substitution reactions, elimination reactions, Grignard reagents.

Haloaromatics and haloalkenes, their resistance to nucleophilic attack. Allylic bromination.
Alcohols and phenols, ethe rs and epoxides

Primary, secondary and tertiary alcohols. Acidity of alcohols and phenols, hydrogen bonding. Synthesis of
alcohols from alkenes and from carbonyl compounds. Reactions of alcohols - with hydrogen halides,

phosphorus halides, dehydration, rea ction with metals, acylation, oxidation. Synthesis and reactions of phenols
- oxidation, acylation. Williamso n ether synthesis, acidic cleavage, cyclic ethers ad crown ethers. Synthesis
and ring -opening reactions of epoxides.

4. TEACHING and LEARNING ME THODS - EVALUATION

DELIVERY
Faceto-face, Distance learning, et

Face to face.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, labatory education,
communication with students

Use of powerpoint presentation in teaching.

TEACH ING METHODS Activity Semester
The manner and methods of teaching are described in g workload
Lectures, seminars, laboratory practice, fieldwork, study | | | ectures (3 contact hours perweek x 13 52
analysis of bibliographyutorials, placements, clinica

practice, art workshop, interactive teaching, educatig
Visits, project, essay writing, artistic creativity, et

The student's studyrours for each learning activity ar
given as well as the hours of Rdimected study amrding to

weeks)

Tutorials (1 contact hour per week x 13 weeks
d Analysis of problem solving strategy and
solution of representative problems)

the principles of the ECT.

Two (2) progr ess examinations, one at the 4
middle (mid -term) and one the end of

semester (2 contact hours foreach exam)

Final examination (3 contact hours) 3
Hours for private study of the student 66
Course total 125

STUDENT PERFORMANCE
EVALUATION

Descriptionof the evaluation procedur

1. Optionally, two (2) progr ess examinations, one at the
middle and one th e end of semester (midterm). Minimum
passing grade for each: 5.

Language of evaluation, methods of evaluation, summg the end of the semester.
or conclugve, multiple choice questionnaires, shanswer
questions, opeanded questions, problem solving, writti
work, essay/report, oral examination, public pres¢ion,

laboratory work, clinical examination of patient, g

interpretation, other

2. Written examination after
Minimum passing grade: 5.

Specificallydefined evaluation criteria are given, and if a
where they are accessible to stude
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5.ATTACHED BIBLIOGRAPHY

1. L. G. Wade JGhemiQ@rgami,c Translation to Greanllt Sonsl
Publications, 2010.

2. J. Mc Murry, 00rganicChemistryo,s,TrC.nsQrafta noonp otuol o
University of Crete Publications, 2012.

3. Devid Klei@hemOsganwdée Translation to Greek: G. K

4. T. Mavromoustakos, T Tsel i os, K. PapakonstanChemustpbBa
language, Symemtria Publications, 2014.

3d Semester (Ill) (first applied in 2017 -18)

E Analytical Chemistry -2

1. GENERAL

SCHOOL | NATURAL SCIENCES

ACADEMIC UNIT CHEMISTRY

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | XE3%2 SEMESTER | 3¢

COURSE TITLE | ANALYTICAL CHEMISTRY -2

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. lectures, la| WEEKLY CREDITS
exercises, etc. If the creslire awarded for the whole of the course, give the W TEACHING HOURS
teaching hours and the total credit

Lectures 2 5
Seminars -
Laboratory work| 5

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

COURSE TYPE | Field of Science (Analytical Chemistry).

general backgrad,
speciabackground, specialised general knowledge, skills develoy

PREREQUISITE COURSES: | The students should have a basic knowledge of
Genera Chemistry.

LANGUAGE OF INSTRUCTION and Greek. The course can be, however, taught in
EXAMINATIONS: English in case foreign students attend the course.

IS THE COURSE OFFERED TO ERASMUS | YES
STUDENTS

COURSE WEBSITE (URL)

2. LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, spegifiowledge, ské and competences of an appropriate level, which the students will acquire with the su
completion of the course are described.

Consult Appendix A

9 Description of the level of learmjroutcomes for each qualifications cycle, accgrithe Qualifcations Framework of the European Higher
Education Area

9 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
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9 Guidelines for writing learning Outcomes

By the end of this course the student should:

1. Acknowledge the capabilities of the various quantitative analytical chemistry techniques and have the
ability to compare them.

2. Have an understanding of modern analytical techniques applied wi dely in a variety of samples (e.qg.
biological samples, environmental samples, foodstuff, drugs, materials, artworks).

3. Presentflexibility in combining analytical techniques to solve complex problems.

Have the ability to combine and exploit the knowledge ga ined also in other fields of Chemistry in whi ch
concepts of the airrent course are extensively used (e.g. Organic Chemistry, Biochemistry, etc.).

General Competences

Taking into consideration the general competences that the degiee must acquireaé these appear in the Diploi®applement and appear belo
at which of the following does the course aim?

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

use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the naturaheironment

Decisionmaking Showing social, professional and ethical resportgibifid sensitivity to gende

Working independently issues

Team work Criticism and seiEriticism

Working in an international envbnment Production of free, creative and inductive thinking
Working in an interdisciplinary envonment Others

Production of new research ideas

By the end of this course the student will have further develope d the following skills (general abilities):

1. Ability to exhibit kn owledge and understanding of the essential facts, concepts, theories and applications
related to Analytical Chemistry.

2. Ability to apply this knowledge and understanding to the solution of An alytical Chemistry problems of
non-familiar nature.

Ability to ad opt and apply methodology to the solution of non -familiar problems.
Study skills needed for continuing professional development.
Ability to interact with others in chemical or of interdiscipl inary nature problems.

o 0~ W

To work in a chemical lab following the sa fety rules.

Generally, by the end of this course the student will, furthermore, have developed the following general
abilities (from the list above):

Searching, analysis and synthesis ofdamnd information, asvell as using the necessary technologies
Adaptation to new situations

Decision making

Autonomous (Independent) work

Exercise of criticism and sadfiticism

Promotion of free, creative and inductive thinking

3.SYLLABUS

1 Classification of quantitative chemical analysis methods.
1 Sampling, sample treatment, measurement techniques, instruments and chemical reagents.

i Statistical treatment of analytical data (accuracy, precision etc), errors in chemical analysis, significant
figures, methods for reporting analytical data.

1 Classification of gravime tric methods. Precipitation (homogeneous precipitation, crystal growth, colloids,
impurities, digestion, errors in gravimetric analysis).

M Classification of titrimetric methods, standard solut ions, indicators.

1 Acid/base equilibria and titrations, complexome tric titrations, precipitation titrations, reduction/oxidation
titrations, acid -base titrations in non-aqueous solvents, errors in titrimetric analysis.

1 Buffer solutions, titration curves for strong/weak acids and bases, mass balance and charge balanc
equations, errors.
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1 Evaluation and comparison of gravimetric and titrimetric analytical methods.

1  Solving problems in the above chapters.

Laboratory exercises

1 Introduction to the Laboratory of Analytical Chemistry -2 (instruments, chemical reagents, preparation of

solutions, safety rules etc.)

=A =4 =4 =4 4 A -4

Determination of sodium carbonate (neutralization titration)
Determination of calcium and total hardness of water with EDTA (complexometric titration).
Determination of iron " with potassium permanganate (redox titration )
Determination of copper ! with iodide (iodometry)

Determination of ascorbic acid with iodine (iodimetry)

Determination of nicotine in tobacco (non -aqueous acid-base titration)
Determination of nickel with dimethylglyoximate (gravimetric analysis)

4. TEACHING and LEARNING METHODS

- EVALUATION

DELIVERY
Faceto-face, Distance learning, et

Lectures and laboratory work face to face.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of IO in teaching, laboratory educatio
communication with students

Use of Information and Communication Technologies (ICTs) (e.g.

powerpoint) in teaching.

Use of the Internet for the exploitation of scientific sites and the
extraction of information from dat abases on Analytical Chemistry

issues.

Communication with the stu dents is established either through

email or through the webpage of the Chemistry Department.

TEACHING METHODS

The manner andhethods of teaching are described
detail.

Lectures, seminartaboratory practice, fieldwork, stud
and analysis of bibliograp, tutorials, placements
clinical practice, art workshop, interactive teachir

educational visits, project, essay writingtistic
creativity, etc.

The student's study hours for each leiag activity are
given as well as the hours of rdinected stugt
according to the principles of the ECT

. Semester

Activity workload
Lectures (2contact hours per week x 13 weeks) 26
Half -term evaluations (2, the first in the 2
middle and the second one at the end of the
semester, 1contact hour each)
Laboratory wor k (5 contact hour per week x 12 60
weeks)
Final written examination (2 contact hours) 2
Hours for private study of the student and 35
preparation for the half -term evaluations
and/or the final examination.
Course total 125

STUDENT PERFORMANCE
EVALU ATION

Description of the evaluation procedu

Language of evaluation, methodewéluation,
summative or conclusive, multiple choi
questionnaires, sheanswer questions, opemded
questons, problem solving, written work, essay/repq
oral examinatia, public presentation, laboratory wor|
clinical examination of patient, art ietpretation, other|

Specificallydefined evaluation criteria are given, and
and where they are accessiblsttalents.

1. Optionally, half -term written examinations: one at the middle

and the other one at the end of the semester. The final grade
is the average of the two half-term examinations. The student

should secure at least the grade 6 (610 scale) in the fird half-

term in order to participate in the second one. This score

represents the 60% of the final grade of the course.

. Written examination aft er the end of the semester (unless the

student successfully participated in the half-term exams).
Minimum passing grade: 5. This score represents the 60% o
the final grade of the course.

. Grade of laboratory work: This score is the 40% of the final

grade of the course (minimum passing grade: 5).
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All of the above are taking place in the Greek language and for the
foreign students (e.g. ERASMUS students) in English.

5.ATTACHED BIB LIOGRAPHY

1. D.C.Harris,0Quant it ati ve Ch &Vhi Feemrhan & Gompayys 20870 ,
2. G.D.Christan, P. K. Dasgupta, K.A. Schug, OAnalytical (

3. D.A. Skoog, D.M. West,F.J.Holler o0 Anal ytical Chemi st ndgrsColkgePublshing,o
1992.

4. 0Vogel 6s Textbook of Qu an Revised byi GiHe Jeftety,elnBassett] J. Mendindn
R.C. Denney, Longman Scientific & Technical, 1989.

5. T.P.Hadjiioannou, A.K. Kalokerinos, M. Timotheou -Pot ami a, & @u &dmtailAthens, BOH7,

6. V. Nastopoul os, C. Papadopoul ou, oOQuantitative
Publication Centre, 2017.

E Inorganic Chemistry -2 (Chemistry of 1st Row Transition Metals and of
Coordination Compounds)

1. GENERAL
SCHOOL | NATURAL SCIENCES
ACADEMIC UNIT CHEMISTRY
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | XA323 ‘ SEMESTER | 3
COURSE TITLE INORGANIC CHEMISTRY -2 (CHEMISTRY OF TRANSITION
METALS)
INDEPEN DENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separaterponents of the course, e.g. lectures, labora TEACHING CREDITS
exercises, etc. If the credits are awarded for the whole of the course, give th HOURS
teaching hours and the total credi
Lectures 3 10
Seminars 1
Laboratory work| 3

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

COURSE TYPE | Field of Science (Inorganic Chemistry of Transition Metals -
general background Coordination Chemistry) and Skills Development (Synthetic

special background, specialised generalleuge, | Inorganic Chemistry) .
skills developmen

PREREQUISITE COURSES: | Typically, there are no prerequisite courses. It is recommended that
the students shouldhavepassed t he previ otios
to Inorganic Chemistryd and o011

LANGUAGE OF INSTRUCTION and Greek. Teaching may be however performed in English in case
EXAMINATIONS: foreign students attend the course.

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.upatras.gr/courses/CHEM2062/
https://eclass.upatras.gr/courses/CHEM2061/
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