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I. GENERAL INFORMATION - 

STRUCTURE OF THE DEPARTMENT  

 

 

 
 

I.1 The Department ð 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 research and 
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://www.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 ies in Greece and abroad.  

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

¶ Division of Organic Chemistry, Biochemistry and Natural Products . 

¶ Division of Physical, Inorganic an d Nuclear -Radiation Chemistry . 

¶ 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 areas and skills associated with chemistry  (including inorganic, organic , physical, 
structural , and analytical chemistry ), catalysis, biochemistry, biotechnology, materials, polymer,  
food and environmental  science. The awarded diploma qualifies our graduates with significant 
skills to begin a career in public or private sectors, such as the chemical industry, a wide range of 
analytical laboratories, as well as research and educational institut ions. 

 
 

I.3 PostGraduate Studies 

Postgraduate studies enable our students to pursue academic careers or careers in the private sector. 
The Postgraduate Program has two main directions : 

 

I.3.1 Master of Science (MSc) specialisati ons 

The postgraduate program of the Department has been reformed and leads to MSc degrees in two 
directions. Furthermore, the Department of Chemistry has also taken over the administrative 
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support of an Inter -Departmental MSc and an Inter-Institutional MSc  cources, while participating in 
Inter -Departmental MSc cources. Specifically, MSc cources in 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.  

 

I.3.2 Doctorate ( PhD) Programs 

The PostGraduate 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 Schools of Sciences and Polytechnic Institutes of Greece or corresponding 
Institutions  abroad, such as Departments of Chemistry, Biology, Geology, Physics and Agriculture , 
Medicine, Pharmacology and Chemical Engineering. 

 

I.3.3 Other MSc Programs 

¶ Interdepartmenta l  MSc Program "Applied Biochemistry: Clinical Chemistry, Biotechnology, 
Evaluation of Pharmaceutica l Products" . The Departments of Chemistry, and the NCSR 
òDemokritosó participate in the program. 

¶ Interdepartmental MSc Program òMedicinal Chemistry  and Chemical Biologyó. The 
Departments of Chemistry and Medicine of the University of Patras participate in the program.  

¶ Interdepartmental MSc Studies òScience and Technology of Polymers and Composite Materialsó. 
The Departments of Chemistry, Chemical Engineering, Materials Science, Mechanical and 
Aeronautical Engineering and Physics of the University of Patras  participate in the program.  

¶ Interdepartmental MSc Program òEnvironment Sciencesó. The Departments of Biology, Geology, 
Mathematics, Physics, materials Science and Chemistry of the University of Patras participate in 
the program.  

¶ Inter -Institutional MSc P rogramme òInorganic Biological Chemistryó. The Departments of 
Chemistry  of the Universities of Patras, Ioannina, Thessaloniki, Athens, Crete  and Cyprus 
participate in the program.  
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I.4 Collaborating Countries & Institutions  

Country  University/Instituti on 

Belgium 

Antwerp, Department of Chemistry  

Ǫ. Leuven, Zoological Institute 

Louvain, Unite de Catalyse et Chimie des Materiaux Divises  

Canada New Brunswick, Department of Chemistry  

France 

Strasbourg, Louis Pasteur 

Angers, Laboratoire de Proprietes Optiques des Materiaux et Applications  

Blaise-Pascal, Department of Chemical and Biochemical Engineering, LGCB  

Marseille, Provence-CNRS 

Pierre et Marie Curie, Laboratoire de Physico-chimie Macromoleculaire  

Ǳau et des Pays de 1õAdour, Laboratoire de Chimie Structurale 

Germany Hannover, Depar tment of Natural Sciences, Institute of Food Chemistry  

Italy  

Bologna, Department of Chemistry  

Calabria, Department of Chemistry  

Ferrara, Department of Chemistry  

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 

USA 
Oklahoma, Civil Engineering and Environmental Science  

Pensylvania School of Medicine 

Austra lia Burnet Research Institute, Melbourne 

Bulgaria Catalysis, Bulgarian Academy of Sciences 

Germany 
Ǭax-Planck, Institut f¿r Polymerforschung 

TU Braunschweig, Institut f¿r Physikalische und TheoretischeChemie 

Hungary  Isotope and Surface Chemistry, Chemical Research Centre, HAS, Budapest 

India  
National Institute for Interdisciplinary Science & Technology, Biotechnology 
Division  (NIIST) 

Slovenia National Institute of Chemistry, Ljubljana  

Spain Consejo, Superior de Investigaciones CientifȈcas, Catalysis & Petrochemistry (CSIC) 

Sweden 

Karolinska Institute (Stockholm)  

Ludwing Institutte for Cancer Res earch (Uppsala) 

Kungliga Tekniska Hºgskolan, Stockholm 
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II. UNDERGRADUATE STUDIES PROGRAM  

 

 

 
 

II.1 General Information  

Each academic year is divided into two  semesters. The first (Autumn ) semester begins around 
October 1 and ends around  January 31. Classes for the second (Spring) semester start around 
February 16 and end around  June 10. The exact dates are announced at the beginning of each 
academic year in the departmental website: www.chem.upatras.gr . In order to graduate, that is to 
obtain the Diploma  (Greek: òPtychioó) in 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. 

 

II.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 S pring ). The way these courses appear 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 the students according to their special interests. These 
courses are presented in the Course Table as Optional (Elective) or Semi-Optional  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. There are no specific quotas of students that have to attend these 
courses. However, in some cases, a course may be suspended, when less than three students have 
selected it . Students are then advised to apply  for a different course. The number of students usually 
participating in Optional courses is around 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.  

 

II.1.2 Exams/Assesment 

There is no formal assessment throughout the semester for most courses. In some cases, lecturers 
offer midterm evaluation -type exams within t he semester with  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 account in the final mark , together with the  marks of the fin al written 
examination, associated with each particular laboratory.  

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

http://www.chem.upatras.gr/
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State. These textbooks are usually translations of the corresponding, most broadly 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 is indicated 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 Greek textbook or follow lectures and seminars. These textbooks can be borrowed from 
our Departmental or Institutional (C entral) Library .  

A course is considered successfully passed, when the student has acquired at least the grade 5 out of 
10 in the associated exams. A course that includes laboratory training requires a passing 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.  

 

II.1.3 UnderGraduate Diploma Project  

During their final year, students have to ca rry out a short research project, assigned in Greek as 
òExperimental Undergraduate Diploma Projectó, under the supervision of a member of the 
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 successfully completed 
òExperimental Undergraduate Diploma Projectó. A part or the whole of this project can also be 
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 laboratories described in 
the Curriculum.  

 

II.1.4 Greek Credits  

The number of Greek credits assigned to each course is dictated by a regulation of the Greek Law 
for Higher Education ( No. 1268/82) which states that 1 Greek credit corresponds to 1 hour 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. I n our Department, 1 credit 
corresponds to 1 hour per seminar per week per semester and 2 hours lab work per week p er 
semester. 20 Greek credits are assigned to the Experimental Undergraduate Diploma Project. 
According to this definition, c a. 20 Greek credits are associated with 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 associated 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.  

 

II.1.5 ECTS Credits  

Moreover, taking into account the regulation for the higher education system as it was briefly 
described above, the basic requirement of the ECTS system (European Course Credit Transfer 
System) 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 other activities (private 
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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 throughout the 
curriculum (according to the ECTNA recomme ndations for the ôõEurobachelorõõ), that is 5 or 10 
depending on whether they include laboratory work or not. In the revised curriculum, which started 
operating since academic year 2015-16 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 non-Chemistry Courses.  

 

II. 1.6 ERASMUS students 

An ERASMUS student, who has studied for at least one year in our Institution,  can be considered as 
legitimate  to obtain the Diploma ( Ptychion) 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 l 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 Assembly 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 are required 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. 4-8 courses in total (2-4 courses each semester) and has to pass the exams associated 
with these courses. Exams 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 take place 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 carry 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.  
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II.2 Types of Courses and Associated ECTS Credits  

II.2.1 Core (Compulsory) Courses 

COURSE ECTS CREDITS 

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 Processes) 10 

Food Chemistry  5 

Total number of ECTS credits 170 

 

II.2.2 Semi-Optional Courses * 

COURSE ECTS CREDITS 

Chemical Technology-2 (Special Topics of Physical Processes)  5 

Materials Chemistry and Technology (Polymers, Nanomaterials, Colloids, 
Catalysts) 

5 

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 selected as Semi-Optional ones, can be 
selected as Elective Chemistry  Courses. 

 

II.2.3 Experimental Dimploma (Bachelor) Thesis  * 

COURSE ECTS CREDITS 

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 
of a review article). 5 ECTS Credits are assigned to such a theoretical thesis. The remaining 15 ECTS credits will be 
then substituted by additional Semi-Optional or Elective chemical modules. 
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II.2.4 Optional (Elective) Chemistry Courses * 

COURSE ECTS CREDITS 

NMR Spectroscopy, Ǭolecular Modeling and Design 5 

Synthetic Organic Chemistry  5 

Organic Industrial Products and Green Chemistry  5 

Chemistry of Organometallic Compounds and Mechanism s of Inorganic 
Reactions 

5 

Bioinorganic Chemistry  5 

Introduction to Molecu lar Design  5 

Special Topics of Physical Chemistry  5 

Quality Control in Analytical Chemistry  5 

Catalysis 5 

Food Biochemistry 5 

Clinical Chemistry  5 

Biochemistry-3 (Gene Expression and Regulation-Gene Engineering) 5 

Polymer Science 5 

Food Chemistry and Technology ð Oenology ǩ 10 

Chemical Industries (Inorganic and Organic)  5 

Food Chemistry and Technology ð Oenology ǩI 5 

Renewable Energy Sources and Chemical Storage 5 

Biotechnology 5 

Industrial Placement  5 

* 2-3 courses to be selected with a total number of ECTS credits 15 

 

II.2.5 Optional (Elective) Non -Chemistry Courses* 

COURSE ECTS CREDITS 

Microbiology  5 

Didactics of Natural Sciences 5 

European Language (one from: French, Spanish, German, ǩtalian) 5 

Business Administration  5 

Economics 5 

English Chemical Terminology  5 

Viticulture  5 

Enzymology  5 

* 2 courses to be selected with a total number of ECTS credits   10 
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III. PROGRAM PLAN  

 

 

 
 

 

III.1 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 VIII semesters) and finally submit a 
Diploma Thesis. 20 ECTS credit units are assigned to this research work (Diploma Project), which is 
performed under the supervision of a faculty member. In  special cases, the Bachelor 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 assigned to this Thesis. The remaining 15 ECTS credits will then be 
replaced by Semi-Optional  or Elective chemictry  modules. 

 

 

III.2 Department of Chemistry Curriculum ð Applied in 2016-2017 

 

Abbreviations:  

Abbr.  
Greek 
abbr. 

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 
InPl   Industrial Placement 
DiTh   Experimental Diploma Thesis 
CH  Contact Hours 
LC Ǥ Lectures 
SE ǵ Seminars 
LB ǥ Laboratory Exercises 

   
Note: All course codes should be prefixed with the classification code G-LSUD [Greece-Long Studies, University (at least 
three years) finishing with an academic Degree].  

A specific code course corresponds to every chemistry course which is consisted of four letters and three numerals. The 
letters form actually some kind of abbreviation  of the full name of each course whereas from the three numerals the first 
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shows the indicative semester the course is being taught and the other two the particular subject area and 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: Nuclear-Radiation Chemistry 

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 course OrCh405 is a Chemistry Course, which is recommended to be followed by a student in the 4th  
semester (spring semester of the 2nd  year of studies), and actually it is the 4th  course of Organic Chemistry. 

 

To each Non-chemistry Course the course code is also consisted 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 taught and the last 
two numeral shows the particular scientific 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=English Chemical Terminology, 42=French, 
43=German, 44=Spanish, 45=Italics). 

 

For example, the course Biol120 is the first non-chemistry course of Biology which is taught in the 1st semester (winter 
semester of the 1st year of studies), whereas the course MiBi321 is the 2nd course of Biology (Microbiology) and is 
recommended to the student to be followed in the 3rd semester (winter semester of the 1st year of studies). 

 

The courses are only taught in the indicative semesters (winter or spring) according to the following Study 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 2016-17 and 2017-18, whereas the last two years concern students who 
started their studies in academic years earlier than 2016-17.  
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1st Semester (I)  (applied since 2016-17) 

COURSE CONǳǡCT HOURS (CH)  
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

Math102 CHE_MA 102 Mathematics for Chemists 4 1 1 5 

Phys111 CHE_PH 111 Physics for Chemists 4 1 0 5 

InCh127 CHE_XA 127 Introduction to Inorgan ic 
Chemistry  

3 1 1 5 

OrCh101 CHE_XO 101 Structure, Reactivity and 
Mechanism in Organic Chemistry  

3 1 0 5 

ChIn131 CHE_XA 131 Chemistry and Informatics  2 0 2 5 

Biol121 CHE_BI 121 General Biology 3 1 0 5 

Total (28 CH) 19 5 4 30 

 

2nd Semester (II) (applied since 2016-17) 

COURSE CONǳǡCT HOURS (CH) 
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

InCh222 CHE_XA 222 Inorganic Chemistry -1 (Chemistry 
of the Representative Elements) 

3 1 3 10 

PhCh232 CHE_XA 232 Physical Chemistry-1 3 1 0 5 

AnCh251 CHE_XE 251 Analytical Chemistry -1 3 1 4 10 

OrCh202 CHE_XO 202 Organic Chemistry of Functional 
Groups-I 

3 1 0 5 

Total (23 CH) 12 4 7 30 

 

3rd Semester (III) (first applied in 2017-18) 

COURSE CONǳǡCT HOURS (CH) 
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

AnCh356 CHE_XE 356 Analytical Chemistry -2 2 0 5 5 

InCh323 CHE_XA 323  Inorganic Chemistry -2 (Chemistry 
of 1st Row Transition Metals and of 
Coordination Compounds)  

3 1 3 10 

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 
Groups-II  

3 1 0 5 

Total (26 CH) 14 4 8 30 
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4th Semester (IV) (first applied in  2017-18) 

COURSE CONǳǡCT HOURS (CH) 
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

OrCh404 CHE_XO 404 Spectroscopy of Organic 
Compounds ð Experimental 
Organic Chemistry -1 

2 2 4 5 

OrCh405 CHE_XO 405 Chemistry of Heterocyclic  
Compounds and Biomolecules 

3 1 0 5 

AnCh454 CHE_XE 454 Instrumental Chemical Analysis -2 3 1 3 10 

PhCh434 CHE_XA 434 Physical Chemistry-3 3 1 4 10 

Total (27 CH) 11 5 11 30 

 

 

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

COURSE CONǳǡCT HOURS (CH) 
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

OrCh506 CHE_XO 506 Synthetic Organic Chemistry -
Experimental Organic Chemistry -2 

2 2 8 10 

PhCh538 CHE_XA 538 Physical Chemistry-4 3 1 3 10 

BiCh512 CHE_XO 512 Biochemistry-1 3 1 0 5 

InCh527 CHE_XA 527 Inorganic Chemistry -3 (Chemistry of 
2nd and 3rd Row Metals and of 
Lanthanides) 

3 1 0 5 

Total (27 CH) 11 5 11 30 

 

 

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

COURSE CONǳǡCT HOURS (CH) 
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

BiCh512 CHE_XO 512 Biochemistry-2 3 2 4 10 

FoCh682 CHE_XE 682 Food Chemistry  2 1 2 5 

ChTe681 CHE_XE 681 Principles of Chemical Technology  3 1 4 10 

  Semi-Optional Course-1** 3  or 2 1 1 or 2 5 

Total (25-28 CH) 10 or 11 5 10 or 12 30 
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**Optional Cources for 6th  Semester 

 COURSE 

ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  

Contact hours 
(CH)  

LH  TH  PH 

Semi-Optional Courses  

CtM a671 CHE_Ƕǥ671 
Chemistry and Technology af Materials (Polymers, 
Nanomaterials, Catalysts) 

2 1 2 5 

EnCh691 CHE_Ƕǥ691 Environmental Chemistry  2 1 2 5 

StCh661 CHE_Ƕǡ661 Structural Chemistry  3 1 1 5 

 

 

 

7th Semester (VII) 

COURSE CONTACT  HOURS (CH)  
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

V V Semi-Optional Course-1 V V V 5 

V V Semi-Optional Course-2 V V V 5 

# # Elective Chemistry Course-1 # # # 5 

# # Elective Chemistry Course-2 # # # 5 

DiTh700  EX 700 Experimental Undergraduate Diploma 
Project-1* 

(literature search and initiation of  laboratory 
project) 

0 0 6 5 

DiTh701  EX 701 Experimental Undergraduate Diploma 
Project -2* 

(continuation of  laboratory project ) 

0 0 6 5 

Total ( - CH)  - - - 30 
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8th Semester (VIII)  

COURSE CONTACT HOURS (CH)  
ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  
Lectures 

(LC) 

Seminars 

(SE) 

Laboratory  

(LB) 

V V Semi-Optional Course-3* V V V 5 

V V Semi-Optional Course-4* V V V 5 

V V Semi-Optional Course-5* V V V 5 

# # Elective Chemistry Course-3* # # # 5 

DiTh800  EX 800 Experimental Undergraduate Diploma 
Project -3 * 
(continuation and completion of  laboratory 
project)* 

0 0 6 5 

DiTh801  EX 801 Experimental Undergraduate Diploma 
Project -4 * 
(writing -up of thesis and public p resentation 
of results)* 

0 0 6 5 

Total ( - CH)  - - - 30 

V,  #  Indicative distribution of CH. For the actual distribution of CH to LC, SE and LB for each course see Table ǩǩǩ.3. 

 *   The research project of the Diploma Thesis is usually conducted in one of the research laboratories of the Department 
of Chemistry. It can also take place in part or totally in other cooperating Departments or Research Institutes or the 
Chemical Industry or other bodies employing chemists (e.g. Hospitals, General State Laboratory, etc.). The Experimental 
Diploma Thesis is always supervised by a member of the Academic staff of the Department of Chemistry who is responsible 
for assigning the final mark to the thesis (one combined mark for the course DiTh700 and DiTh800). 

For Erasmus students, the Experimental Diploma Thesis may take place entirely in one semester (24 LB per week, 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 semester (winter or autumn), followed by the successful pass in the associated exams. 
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III.3 Grouping of Optional Courses of all Types 

 

Optional Cources for 7 th  Semester 

 COURSE 

ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  

Contact hours 
(CH)  

LH  TH  PH 

Semi-Optional Courses  

CtMa781 CHE_Ƕǥ781 
Materials Chemistry and Technology (Polymers, 
Nanomaterials, Colloids, Catalysts)  

2 0 2 5 

EnCh790 CHE_Ƕǥ790 Environmental Chemistry  3 0 2 5 

NuCh741 CHE_Ƕǡ741 Principles and Applications of Nuclear Chemistry  2 0 1 5 

Optional Chemistry Course s (7th Semester) 

NsMd705 CHE_Ƕǯ705 NMR Spectroscopy, Ǭolecular Modeling and Design 3 1 0 5 

SoCh706 CHE_Ƕǯ706 Synthetic Organic Chemistry  3 1 0 5 

FcTo771 CHE_Ƕǥ771 Food Chemistry and Technology ð Oenology ǩ 4 0 4 10 

CoMi725 CHE_Ƕǡ725 
Chemistry of Organometallic Compounds and 
Mechanisms of Inorganic Reactions 

4 0 0 5 

StPc736 CHE_Ƕǡ736 Special Topics in Physical Chemistry 3 1 0 5 

QcAc755 CHE_Ƕǥ755 Quality Control in Analytical Chemistry  3 1 0 5 

CaTa791 CHE_Ƕǥ791 Catalysis 4 0 0 5 

GeRe712 CHE_Ƕǡ712 
Biochemistry-3 (Gene Expression and Regulation-Gene 
Engineering) 

3 1 0 5 

ClCh713 CHE_Ƕǡ713 Clinical Chemistry  2 0 2 5 

InPl 785 CHE_Ƕǰ785 Industrial placement 0 0 8 5 
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Optional Cources for 8 th Semester 

 COURSE 

ECTS 
credits  Code in 

English  
Code in 
Greek 

Title  

Contact hours 
(CH)  

LH  TH  PH 

Semi-Optional Courses  

ChTe882 Ƕǥ 882 
Chemical Technology-2 (Special Topics of Physical 
Processes)  

3 1 0 5 

HpCh807 Ƕǯ 807 
Heterocyclic Chemistry and Principles of 
Pharmaceutical Chemistry  

3 1 0 5 

CoCh837 Ƕǡ 837 Computational Chemistry  2 0 3 5 

StCh861 Ƕǥ 861 Structural Chemistry  4 0 0 5 

Optional Chemistry Course s 

FoBi814 Ƕǯ 814 Food Biochemistry  3 1 0 5 

InMd838  Ƕǡ 838 Introduction to Molecular Design  3 1 0 5 

BiNc826 Ƕǡ 826 Bioinorgan ic Chemistry  4 0 0 5 

BiTe815 Ƕǯ 815 Biotechnology 2 0 2 5 

OpGc808 Ƕǯ 808 Organic Industrial Products and Green Chemistry  4 0 0 5 

PoSc883 Ƕǥ 883 Polymer Science  3 1 0 5 

ChIn884 Ƕǥ 884 Chemical Industries (Inorganic and Organic)  4 0 0 5 

FcTo872 Ƕǥ 872 Food Chemistry and Technology ð Oenology ǩI 4 0 0 5 

ReCs893 Ƕǥ 893 Renewable Energy Sources and Chemical Storage  4 0 0 5 

InPl 785 Ƕǰ 785 Industrial placement  0 0 8 5 
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IV. DESCRIPTION OF  UNDERGRADUATE  COURSES 

 

 

 
 

1st Semester (I) (applied since 2016-17) 

È Mathematics for Chemists  

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE MA10 1 SEMESTER 1st 

COURSE TITLE  MATHEMATICS FOR CHEMISTS  

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

TEACHING 
HOURS  

PER WEEK 

ECTS 
CREDITS  

Lectures 4 5 

Seminars  1  

Laboratory work 1  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

General background  

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 
EXAMINATIONS:  

Greek.  

 

IS THE COURSE OFFERED TO 
ERASMUS  STUDEN TS 

NO 

COURSE WEBSITE (URL)  https://eclass.upatras.gr/courses/CHEM2042/  

 

2. LEARNING OUTCOMES  

Learning outcomes  

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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 th at he/s he needs in his/her science in the areas of differential and integral calculus of 
one variable and of several variables, of linear algebra, differential equations, probabilities  and statistics. This 
knowledge is necessary and is used in many subsequent 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 degree-holder must acquire (as these appear in the Diploma Supplement and appear below), 
at which of the following does the course aim? 

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Critici sm and self-criticism  

Production of free, creative and inductive thinking 

Others 

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 self-criticism  

Promotion of free, creative and inductive thinking  

 

3. SYLLABUS  

1. Differential calculus of functions of a single variable.  

2. Integral calculus of functions of a single variable. 

3. Matrices and systems of linear equations. 

4. Differential calculus of functions of several  variables. 

5. Integral calculus of functions of several variables. 

6. Introduction in differential equations.  

7. Introduction to Probability and Statistics.  

 

4. TEACHING and LEARNING METHODS - EVALUATION  

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

Lectures, seminars and laboratory work face to face. 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Use of Information and Communication Technologies (ICTs) (e.g. 
powerpoint) in teaching. Th e major part of lectures content is 
uploaded on the internet, in the form of a series of ppt files, 
where from the students can freely dow nload them.  

Tutorials with exemplary mathematical problem solving.  

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

The manner and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activit y 
Semester 
workload  

Lectures (4 contact hours per week x 13 
weeks) 

52 

Seminars (1 contact hour per week x 13 
weeks) - solving of representative problems ; 
techniques and theory associated to each 
laboratory experiment)  

13 

 

 Laboratory work (1 contact hour per week) 13 

Final examination (3 contact hours) 3 

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

44 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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

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

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

 

5. ATTACHED BIBLIOGRAPHY  

1. Ǫ.ǥ. Papadakis, òIntroduction to Mathematicaó, 3rdEdition. Tziolas Publications, 2010. 

2. V.V. Markellos, òApplied Mathematics, Vol. II: Linear Algebra, Differential Equationsó. Symmetria 
Publications, 2000. 

3. J. Koutrouvelis, òStatistics methodsó, Vol. I, Symmetria Publications, 1999. 

4.   R. E. Walpole, R. H. Myers, S. L. Myers and K. Ye, òProbability and statistics for engineers and scientistsó 
https://drive.google.com/file/d/0B5T4JPIHf -6oSUxtZlBmd0Mxc0E/edit  

 

 

È 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  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

TEACHING 
HOURS  

PER WEEK 

ECTS 
CREDITS  

Lectures 4 5 

Seminars  1  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

General Background 

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 
semester. 

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)   

 

2. LEARNING OUTCOMES  

Learning outcomes 

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Critici sm and self-criticism  

Production of free, creative and inductive thinking 

Others 

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 inductive thinking  
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 Fields. Gaussõs Law.  Electric Potential. Capacitance and 
Dielectrics. Current and Resistance. Direct Current Circuits. Magnetic Fields. Sources of the magnetic field. 
Faradayõs Law. Alternative Current Circuits.  Electromagnetic Waves. 

 

4. TEACHING and LEARNING METHODS - EVAL UATION  

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

Lectures and seminars face to face. 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Lectures using transparencies, powerpoint presentations and 
multimedia.  

TEACHING METHODS  

The manner and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (4 contact hours per week x 13 weeks) 52 

Seminars (1 contact hour  per week x 13weeks) - 
solving of representative problems  

13 

Final examination (3 contact hours) 3 

Hours of private study of the student for the 
preparation of the Final Examination  

57 

Course total  125 
 

STUDENT PERFORMANCE  
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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

 

5. ATTACHED BIBLIOGRAPHY  

1. R.A. Serway, òPhysics for Scientists and Engineersó, 3rd edition, Vol. II: Electricity and Magnetism, Vol. III: 
Thermodymics -Waves-Optics, Translation: L. Resvanis, Bookshop G. Korfiati, 1990. 

2. H.D. Young, òUniversity Physicsó, Vol. II: Electromagnetism-Optics-Modern Physics, Translation: ǥ. 
ǡnastasakis, S.D.P. Vlassopoulos, E. Dris, et all, Papazisis Publications, 1994. 

3. D. Halliday, R. Resnick, K.S. Krane, òPhysicsó, Vol.: II, Translation: G. Pneumatikos, G. Peponidis, Scientific 
& Technological Publications Pneumatikos G.A., 2009. 

 

 

È Introduction  to Inorganic Chemistry  
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1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE ǶA127 SEMESTER 1st 

COURSE TITLE  INTRODUCTION  TO INORGANIC CHEMISTRY  

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 3 5 

Seminars  1  

Laboratory work 1  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

Field of Science (Inorganic Chemistry) and Skills Development 
(Experimental General and Inorganic Chemistry) . 

PREREQUISITE COURSES: Typically, there are not prerequisite course.  

LANGUAGE OF INSTR UCTION 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/CHEM2089/  

 

2. LEARNING OUTCOMES  

Learning outcomes  

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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 to another, and calculate the density of a substance. 

2. 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 simple 
equations. 

3. 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 element in a given mass of compound, determine the empirical formula from percentage 
composition, relate quantities in a chemical equation and find the limiting reactant.  

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

5. 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. 

https://eclass.upatras.gr/courses/CHEM2089/
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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 Hundõs rule. 

7. Use Lewis symbols to represent ionic bond formati on and write electr on configurations of ions, compare 
ionic radii and obtain relative bond polarities, write Lewis formulas using formal charges, relate bond order 
and bond length, estimate Ǥǧ from bond energies. 

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

9. Identify acid and base species according to the Brßnsted-Lowry and Lewis concepts, decide whether 
reactants or products are favoured in an acid-base reaction, calculate concentrations of ǧ3ǯ+ and ǯǧð in 
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 degree-holder must acquire (as these appear in the Diploma Supplement and appear below), 
at which of the following does the course aim? 

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Criticism and self-criticism  

Production of free, creative and inductive thinking 

Others 

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.  

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

3. 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 òheartó of the course is the chemical bond and the student should be able to determine the type of 
bondin g in each substance and to describe the formation 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 self-criticism  
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. SI units. Derived units. Units and 
dimensional analysis. 

 

2. Atoms, Molecules and Ions  

Atomic theory of matter. Th e structure of the atom. Nuclear structureðIsotopes. Atomic weights. Periodic table 
of the elements. Chemical formulasðMolecular 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  

Ionic theory of solutions. Molecular and ionic equations. Precipitation reactions. Acid ðbase reactions. 
Oxidationðreduction reactions. Balancing simple oxid ationðreduction 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 atomsðHundõs rule. Mendeleevõs predictions from 
the periodic table. Periodic properties (atomic radii, ionization energies, electron affinities). Periodicity in the 
main-group elements. 
 

7.Ionic and Covalent Bond  

Describing ionic bonds. Electron configuration o f ions. Ionic radii. Describing covalent bonds. Polar covalent 
bonds. Electronegativity. Writing Lewis electron -dot formulas. Delocalized bonding ðResonance. 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 
Face-to-face, Distance learning, etc. 

Lectures, seminars and laboratory work face to face. 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Use of Information and Communication T echnologies (ICTs) (e.g. 
powerpoint) in teaching. The lectures content of the course for each 
chapter are uploaded on the internet, in the form of a series of ppt 
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 are described in 
detail. 

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

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

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 weeks) 39 

Seminars (1 contact hour per week x 10 weeks) - 
solving of representative problems ; techniques 
and theory associated to each laboratory 
experiment)  

10 

 4 Laboratory Exercises (3 contact hours per 3 
weeks) 

12 

Hours for private study of the student and 
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)  

16 

Final examination (3 contact hours) 3 

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

45 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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. ǭ. Klouras, òModern General Chemistryó, 1Ȇ Edition, Greek Language Tranlsation of D.D. Ebbing ȉȀȈ S.D. 
Gammon òGeneral Chemistryó, 10th Edition 2013 

2. D.D. Ebbing and S. D. Gammon, òGeneral Chemistryó, 9thEdition,  Houghton Mifflin Company, 2009.  

3. R.H. Petrucci, W.S. Hawood, G.E Herring and J. Madura,òGeneral Chemistry: Principles and Modern 
Applicationsó, 9th Edition,Prentice Hall, 2006. 

4. R. Chang, òGeneral Chemistry: The Essential Conceptsó, McGraw-Hill Science Engineering, 2007. 

5. T.E. Brown, E.H. LeMay and B.E. Bursten,òChemistry: The Central Scienceó, 10th Edition, Prentice Hall, 2006. 

6. J. McMurry, R.C. Fay and L. McCarty, òChemistryó, 4th Edition, Prentice Hall, 2003. 

7. S.S. Zumdahl, òChemistryó, 7th Edition,  Houghton  Mifflin  College Div., 2007. 

 

 

È Structure, Reactivity and Mechanism in Organic Chemistry  

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACAD EMIC UNIT  CHEMISTRY 
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LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE Ƕǯ 101 SEMESTER 1st 

COURSE TITLE  
STRUCTURE, REACTIVITY AND MECHANISM IN ORGANIC 
CHEMISTRY 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

TEACHING 
HOURS  

PER WEEK 

ECTS 
CREDITS  

Lectures 4 5 

Seminars    

Laboratory work   

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

Field of Science (Organic Chemistry) 

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 
EXAMINATIONS:  

Greek. The course can be, however, taught in English in case foreign 
students attend the course.  

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS  

YES 

COURSE WEBSITE (URL)  http://www.soclab.chem.upatras.gr ( ­ Education ­ Teaching 

material ­ Structure, Reactivity and Mechanism in Organic 
Chemistry)  

 

2. LEARNING OUTCOMES  

Learning outcomes 

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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. 

Stereochemistry 
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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 a meso-compound 
from its structure. With or witho ut the use of molecular models, represent the three-dimensional structure of a 
molecule using çwedge bondsè or the conventions of the Newman and Fischer projections. Describe methods 
for the analysis of racemic mixtures. Recognize the stereochemical congestion 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 cis and 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 reaction 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 acid 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 nucleophiles. 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 with 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 SN1or SN2 reaction will be followed, (c) predict the structure of the products, (d) suggest how 
changes in the reaction conditions or the reactants would affect the outcome of the reaction, (e) decide whether 
or not the reaction will take place, and (f) comment on the relative SN 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 of SN1 and SN2 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 necessary, (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 consideration the general competences that the degree-holder must acquire (as these appear in the Diploma Supplement and appear below), 
at which of the following does the course aim? 

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Criticism and self-criticism  

Production of free, creative and inductive thinking 

Others 
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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 Chemistr y.  

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, 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 self-criticism  
Promotion of free, creative and inductive thinking 

 

3. SYLLABUS  

1. Organic Chemistry - Organic compounds  

¶ What is Organic Chemistry  

¶ Sources of organic compounds 

¶ Properties of organic compounds and their significance in living organisms  

¶ Organic compounds and Chemical Industry  

 

2. Nomenclature of mai n homologous series of organic compounds  

¶ Homologous series ð Functional groups   

¶ Rules for naming open-chain and cyclic organic compounds and applications  

¶ Naming of organic compounds with many functional groups ð Priorities of main f unctional groups  

¶ Nomenclature of aromatic compounds  

¶ 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  

¶ Ionic and covalent bonds 

¶ Periodic Table and the Octet Rule  

¶ Examples of electronic octets with transfer (ionic bonds) and with sharing (covalent bonds) electrons  

¶ ǰȎȒȎȓȈȉȎȏȎǾȆȒȆ ȓȆȑ ȈȉȀȌțȓȆȓȀȑ ȓȘȌ ȒȓȎȈȖȄǾȘȌ ȌȀ ȃǾȌȎȔȌ ǽ ȌȀ ȀȏȎȃǼȖȎȌȓȀȈ ȆȊȄȉȓȐțȌȈȀ -ǤȔȌȀȋȈȉț 
ǩȎȌȈȒȋȎȜ ȉȀȈ ǧȊȄȉȓȐȎȌȈȉǽ ǲȔȂȂǼȌȄȈȀ 

¶ Polar covalent bonds - Dipole moment - Inductive effect  

¶ Electron repulsion and shape of molecules 

¶ Lewis structures - Rules - Appl ications 

¶ Kekul® structures 

¶ Resonance structures  

¶ Conventions for drawing organic compounds - Condensed Kekul® structures  
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¶ 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 molecules ð hybrid orbitals - hybridization (sp, sp 2 and sp3 hybrid orbitals)  

¶ The molecular structure (lengths, angles and strengths of bonds) of methane, ethane, propane, ǧ2ǯ, ǭǧ3, 
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=O and C=N and triple bond C¹N 

¶ Delocalized chemical bonds ð Resonance effect ð Canonical structures (forms) ð Resonance hybrid ð 
Conjugated systems ð Hyperconjugation effect  

¶ The bonds in the allylic system, 1,3-butadiene and 1,3,5-hexatriene, benzene, and the heteroaromatic 
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  

¶ 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) - Geometrical isomerism (ǥ- and Ǧ-geometrical isomers) 
and examples of alkene nomeclature - Absolute configuration - Enantiomers - Diastereomers - Meso 
isomers - Achiral compounds - Examples of determining isomers - Molecular models - Skeletal models - 
Space-filling 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 stereoisomers - 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 (erythro-, 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 (ethane, propane, butane) - Eclipsed conformation - Staggered conformation - Tortional angle - 
Tortional strain - Diagrams depicting dynamic energy variation with tortional angle - Stereochemical 
congestion - Stereochemical strain - Stereochemical hindrance - Conformation analysis  - syn-periplanar and 
anti-periplanar conformations  - gauche conformation - Conformations of cyclic compounds (cyclopropane, 
cyclobutane, cyclopentane, cyclohexane) - Angle strain - Tortional strain (or Ȓ-bond oppositi on strain) - 
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 -  ǳransannular strain - Axial and equatorial bonds/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 - Ȁ-ǡmino acids - Alkaloids - Hydroxy acids - 
Terpenes - Carbohydrates - Asymmetric synthesis - General diagram of stereochemical relationships in 
organic compounds  
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5. Reactivity in Organic Chemistry (Reactions - Ǭechanisms) 

¶ Thermodynamics of organic reactions -  Free Energy Gibbs (G) - Enthalpy (ǧ) - ǥntropy (S) ð The equation 
ǤG=Ǥǧ-ǳǤS - Exergonic/Endergonic reaction ð Exothermic/Endothermic reaction ð Bond formation 
enthalpies (bond strengths) ð Calculation of the ǤH of reactions ð Thermodynamically/Entropically 
favored/unfavored reaction - Chemical equilibrium  - Equilibrium (chemical) constant (Ǫ) ð The relation 
between ǤG and Ǫ ð The LeChatellier principle  

¶ Kinetics of organic reactions ð Reaction rates ð Reaction mechanism ð Rate constant  k- Reaction coordinate 
ð Acivation energy ð Activation com plex or Transition state ð Energy barrier ð Single- and multi -step 
reactions ð Reaction intermediate ð The rate-limiting step - Arrhenius equation ð kinetic/thermodynamic 
stability ð Reactions with competing steps ð Kinetic versus thermodynamic control ǪȈȌȆȓȈȉțȑ ð Product 
from kinetic/thermodynamic control  - Overcoming energy barriers  - Reaction solvent   

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

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

 

6. Acidity -Basicity 

¶ Lowry and Brßnsted theory of acids and bases - Conjugate base/conjugate acid - Chemical equilibrium 
constant ǪȀand pKȀ-  Logarithmic scale of acidity  

¶ Organic acidity - Organic acids - Table of pKȀ values for common functional groups - Table of pKȀ 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  

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

 

7. Reactive intermediates in Organic Chemistry  

¶ Tri - and tetravalent reactive intermediates with central C atom - Carbocations - Carbanions - Free radicals 
- Carbenes 

¶ Carbocations: Structure, factors stabilizing carbocations, generation and reactions, rearrangements  

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

¶ 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:  

¶ Nucl eophilic substitution on a saturated C atom (SN2 and SN1) 

¶ Elimination reactions (E2 and ǥ1) 

¶ Addition reactions on C -C multiple bonds  

 

4. TEACHING and LEARNING METHODS - EVALUATION  
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DELIVERY  
Face-to-face, Distance learning, etc. 

Lectures and seminars face to face  

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 
communication 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 described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 weeks) 39 

Seminars (1 contact hour  per week x 9 weeks) - 
solving of representative problems  

9 

Half -term evaluations (2, one in the middle and 
the other at the end of the semester, 2 contact 
hours each) 

4 

Final written examination (3  contact hours) 3 

Private study time of the student and preparation 
for the half -term evaluations and final 
examination  

70 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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 option will 
be valid (a) ONLY when the i ncoming 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 mark 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 percentage(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. J. McMurry, òOrganic Chemistryó, Translation to Greek: ǡ. Varvoglis, Ǭ. Orfanopoulos, I Smonou, et al, 
University of Crete Publications, 2012. 

2. L. G. Wade,Jr.,òOrganic Chemistryó, Translation to Greek: D. Komiotis, et al, A. Tziola and Sons 
Publications, 2010. 

3. J. Clayden, N. Greeves, S. Warren, òOrganic Chemistryó, Volsǩ and ǩǩ, Translation to Greek: G. Kokotos et 
al, Utopia Publications, 2017. 

4. P. Sykes, òGuidbook to Mechanisms in Organic Chemistryó, Translation to Greek: D. Gakis, Pneumatikos 
Publications, 1994. 

5. D.E. Levy,òArrow pushing in Organic Chemistry: an easy approach to understanding reaction mechanismsó, 
Wiley -Interscience, 2011. 

 

 

È 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  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 2 5 

Seminars  -  

Laboratory work 2  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

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  

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

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

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

¶ Guidelines for writing Learning Outcomes  

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

General Competences  

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

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Critici sm and self-criticism  

Production of free, creative and inductive thinking 

Others 

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  
Face-to-face, Distance learning, etc. 

Lectures and laboratory work face to face. 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Use of Information and Communication Technologies (ICTs) (e.g. 
powerpoint) in teaching. The major part of the lectures content of 
the course for each chapter are uploaded on the internet, in the 
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  

The manner and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (2 contact hours per week x 13 
weeks) 

26 

 Laboratory Exercises (2 contact hours per 
week). Weekly training on the content of the 
course through applications using PC. 

26 

Project preparation  40 

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

32 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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. Hecht, òMathematics in Chemistryó, Prentice Hall, 1990. 

2. E.Steiner, òThe Chemistry Maths Booksó, Oxford, 1996. 

 

 

È General Biology  

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE Ǣǩ121 SEMESTER 1st 

COURSE TITLE  GENERAL BIOLOGY  

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 3 5 

Seminars  1  

Laboratory work -  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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 the organization and functions of animal organs.  

General Competences  

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

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Criticism and self-criticism  

Production of free, creative and inductive thinking 

Others 

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 l 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 self-criticism  
Promotion of free, creative and inductive thinking  

 

 

3. SYLLABUS  

1. Principles of cellular organization. Viruses, nucleoprotein complexes, eukaryotic ð 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 ð 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.  

7. Cytoplasmic organelles. Mitochondria and chloroplasts.  

8. Cell signaling. Signaling molecules and transduction pathways.  

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

10. Cell growth ð 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  
Face-to-face, Distance learning, etc. 

Lectures, self-tests of students and problem-solving seminars.  

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Use of Information and Communication Technologies (ICTs) (e.g. 
powerpoint) in teaching. The lectures content of the course for each 
chapter are uploaded on the internet, in the form of a series of ppt 
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  

The manner and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 weeks) 39 

Seminars (1 contact hour per week x 9 weeks) - 
solving of representative problems  

9 

 

Mid -term examinations (2 mid -term 
examinations x 2 contact hours each) 

4 

Final examination (3 contact hours) 3 

Hours for private study of the student and 
preparation for mid -term or/and final 
examination  

70 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

1. Optionally, two mid -term examinations with the final 
examination grade to be the mean mark. It is mandatory to 

obtain pass grade (²5) in each examination. 

2. Written examination after the end of the semester. Minimum 
passing grade:  5. 

 

5. ATTACHED BIBLIOGRAPHY  

1. G.M. Cooper and R.E. Hausman. "The cell: a molecular approach" Seventh Edition 2016. 
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2. V. Marmaras and Ǭ. Labropoulou-Ǭarmara, òCell Biology: a molecular approachó, 4th Edition, 
Typorama Edition, 2000. 

3. B. Lewin, òGenes VIIIó, Volume I and ǩǩ, (Greek edition), 8th Edition, Translation: G. 
Stamatogiannopoulos, Academic Editions I. Basdra, 2004. 

 
 
 
 

2nd Semester (II) (applied since 2016-17) 

È Inorganic Chemistry -1 (Chemistry of the Representative Elements) 

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE ǶA222 SEMESTER 2nd 

COURSE TITLE  
INORGAN IC CHEMISTRY 1 (CHEMISTRY OF 
REPRESENTATIVE ELEMENTS) 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 3 10 

Seminars  1  

Laboratory work 3  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

Field of Science (Inorganic Chemistry) and Skills Development 
(Experimental InorganicChemistry)  

PREREQUISITE COURSES: 

 

Typically, there are not prerequisite course.  

Essentially, the students should possess:  

(a) knowledge provided through the previously taught theoretical 
courses ô'Introduction to Inorganic Chemistryõõ, and  

(b) laboratory skills obtained through the previously attended 
laboratory -related courseóIntroduction to Inorganic Chemistryó. 

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/CHEM2073/  

 

 

 

2. LEARNING OUTCOMES  

Learning outcomes  

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

https://eclass.upatras.gr/courses/CHEM2073/
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completion of the course are described. 

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Criticism and self-criticism  

Production of free, creative and inductive thinking 

Others 

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 understanding 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, 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 
Exercise of criticism and self-criticism  
Promotion of free, creative and inductive thinking  
Respect to natural environment 
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Work design and management 

 

3. SYLLABUS  

1. The elements. 

2. The chemical compounds. 

3. The isolation of elements. 

4. The life cycle of compounds. 

5. How we can systematically study the elements and their compounds.  

6. Introduc tion to the chemical, biochemical and biological properties of metals, non -metals and semi-metals. 

7. Chemistry of hydrogen and its compounds.  

8. Chemistry of oxygen and its compounds. 

9. On water. 

10. The atmosphere. 

11. General aspects of the chemistry of the 1st group elements. 

12. General aspects of the chemistry of the 2nd  group elements. 

13. General aspects of the chemistry of the 13th group elements. 

14. General aspects of the chemistry of the 14th group elements. 

15. General aspects of the chemistry of the 15th group elements. 

16. General aspects of the chemistry of the 16th group elements. 

17. General aspects of the chemistry of the 17th group elements. 

18. General aspects of the chemistry of the 18th group elements. 

 

4. TEACHING and LEARNING METHODS - EVALUATION  

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

Lectures, seminars and laboratory work face to face.  

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Use of Information and Communication Technologies (ICTs) ( e.g. 
powerpoint) in teaching. The lectures content of the course for each 
chapter are uploaded on the internet, in the form of a series of ppt 
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  

The manner and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 weeks) 39 

Seminars (1 contact hour per week x 13 weeks) 
- solving of representative problems  

13 

Laboratory experiments (3 contact hours per 
week x 13 weeks) 

39 

Final examination (3 contact hours)  3 

Hours for private study of the student and 
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)  

39 

Hours of Private Study of the Student for the 
preparati on of the Final Examination  

117 

Course total  250 
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STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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.  

2. Final wri tten 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 
consists the 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 + GEǯC-2) / 2  

 

5. ATTACHED BIBLIOGRAPHY  

1. P. Ioannou, òChemistry of the Elements of the s and p groupsó, Volume ǩ, Filomatheia Editions, 2006. 

2. P. Karagiannidis, òTopics in Inorganic Chemistry: The chemical elements and their compoundsó, 4th 
Edition, Ziti Editions, 2009.  

 

 

È Physical Chemistry -1 

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE Ƕǡ 232 SEMESTER 2nd 

COURSE TITLE   

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 3 5 

Seminars  1  

Laboratory work -  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

Field of Science (Basic Physical Chemistry) . 

PREREQUISITE COURS ES: 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 
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)   

 

2. LEARNING OUTCOMES  

Learning outcomes  

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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

1. Understands the transport phenomena  

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

3. Expands the ideal gas model to the real gases.  

4. 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  

c) Which are the changes in the state functions of the system that 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 in a chemical reaction  

b) When a chemical reaction is spontaneous 

c) 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 physical transformations  

General Competences  

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

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Critici sm and self-criticism  

Production of free, creative and inductive thinking 

Others 

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.  

2. Uses this knowledge for describing with mathematical models various physical and chemical systems.  

3. 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 Industry.  

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 Waals equation, 
the real gasesðthe perfect gases, equation of state, the kinetic theory of gases, pV=nRT, mean speed 
of molecules in a gas, the Maxwell -Boltzmann distribution  of speeds, the collision frequency, the 
mean free path, collisions with walls and surfaces, Grahamõs law of effusion, Transport 
propertiesð theoretical determination of the diffusion coefficient of the Fickõs law, thermal 
conduction and viscosity, Poiseuilleõs equation.  

2. The First Law of Thermodynamics, openðclosedðisolated system, workðheatðenergy of the 
system, internal energy of a system, intensiveðextensive properties, the first thermal engine of 

James Watt, reversible changesð p-V diagrams, adiabatic changes, definition of C p, CV, step 

functionsðinexact differentials, state functions -exact differentials, gas internal pressure ȏT, 

expansion coefficient Ȁ, isothermal compressibility ȉT, The Joule-Thomson effect and the 

coefficien tȋT,Cp-CV=Ȁ(p+ȏT)V, isothermal  expansion of a perfect gas, adiabatic reversible 

expansion, heat capacity ratio Ȃ=Cp/C V.  

3. The Second Law of Thermodynamics, Entropy, the change in entropy for isothermal reversible 
expansion of a perfect gas, spontaneous and non-spontaneous changes, The Zeroth Law of 
Thermodyna mics, 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 , 

derivation of the ȏT = ǳ(Öp/ÖT)V - p, derivation of the Gibbs-Helmholtz  equations:  

[Ö(G/ T)/ Ö(1/ T)]p=H and [Ö(A/ T)/ Ö(1/ T)]V=U, chemical potential of real and perfect gases, 

fugacity.  

4. Thermodynamics supplementary: derivation of theǤS=nRln(Vf/V i)+ CVln(Tf/T i), mathematical 

definition of a  reversible change, Carnot cycle in S-T 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 effect, ȋ=[V(Ȁǳ-1)/ Cp], Linde refrigerator and liquefied air.  

5. Physical transformations, melting, boiling, sublimation, ȋ-ǳ plot, the temperature and pressure 
dependence of chemical potential, Clapeyron equation ȋ-ǳ and p-T phase 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 
Raultõs and Henryõs laws, colligative properties, the elevation of boiling point, the depression of 
freezing point, Osmosis, liquid -vapour equilibrium, the  distillation  of mixtures,  Azeotropes, 
J.W.Gibbsõphase rule.  

 

4. TEACHING and LEARNING METHODS - EVALUATION  

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

Lectures and tutorials to amphitheater. Face to face teaching by the 
active participation of students with questions and exemplary 
solution of problems related to the theory.  

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

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

TEACHING METHODS  

The manner and methods of teaching are described in 
detail. 

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 weeks) 39 
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Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Tutorials (1 contact hour per week x 13 weeks) - 
solving of representative problems  

13 

Final examination (3 contact hours for Physical  
Chemistry 1) 

3 

Hours for private study of the student  70 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

1. Two (2) optional written progress during the Semester 

2. Final written examination  

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

 

 

 

 

 

 

5. ATTACHED BIBLIOGRAPHY  

1. P.W. Atkins, òPhysical Chemistryó, Volume I, Translation: S. Anastasiadis, G.N. Papatheodorou, S. 
Farados, G. Fitas, Creta University Press,2005. 

2. ǭ.Th. Rakintzis, òPhysical Chemistryó, 3rdEdition, Papasotiriou Edition,  1994.  

3. E. Dallas, òPhysical Chemistryó, Publications of University of Patras. 

 

 

È Analyt ical Chemistry -1 

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE Ƕǥ251 SEMESTER 2nd 

COURSE TITLE  ANALYTICAL CHEMISTRY 1  

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 3 10 

Seminars  1  

Laboratory work 4  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, skills 

development 

Field of Science (Analytical Chemistry). 

PREREQUISITE COURSES: Typically, there are not prerequisite courses. The students should 
have at least knowledge of the basic concepts of Chemistry. 
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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)  http://www.chem.upatras.gr  

 

2. LEARNING OUTCOMES  

Learning outcomes 

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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

1. Define basic concepts such as solutions and their characteristics, expressions 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. 

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

4. Perform equilibrium calculations for weak acid and weak base solutions.  

5. Choose appropriate pH-indi cators and carry out relevant calculations of pH.  

6. Perform calculations for the preparation of buffer solutions.  

7. 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 c 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. solidð
liquid separations methods.  

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

16. Be able 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 rules to be applied in a chemical laboratory and recognize what one must not do.  

General Competences  

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

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

Adapting to new situations  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

http://www.chem.upatras.gr/
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Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

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

Criticism and self-criticism  

Production of free, creative and inductive thinking 

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).  

2. Solve problems related to chemical analysis. 

3. Use and convert easily the measurement units of various physical quantiti es and constants  

4. Choose the appropriate analytical method for the separation, identification and quantitative analysis of 
specific substances. 

5. Identify and nam e glassware and apparatus in a chemical laboratory. 

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

Laboratory exercises: 

1. Separation and identification of cations and anio ns in solutions (groups IðIV).  

2. Qualitative analysis of an unknown solid substance.  

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

 

4. TEACHING and LEARNING METHODS - EVALUATION  

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

1. Lectures using power-point p resentations. The students are 
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 sources. 

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

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

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

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

TEACHING METHODS  

The manner and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 weeks) 39 

Seminars (1 contact hour per week x 13 weeks) - 
solving of representative problems  

13 

Laboratory exercises (4 contact hours per week x 
12 weeks) 

48 

Final written examination (3 contact hours) 3 

Final written examination of the lab (1 contact 
hour) 

1 

Private study time of the student and 
preparation for the half -term evaluations and 
final examination  

146 

Course total  250 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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

2.   Written tests during th e laboratory practice through the whole 
semester. Questions on 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 50 % 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. Hadjiioannou, òChemical equilibrium and inorganic qualitative semimicroanalysisó, D. Mavrommati 
Edition, 1999. 

2. W.R. Robinson, J.D. Odom, H.F. Holtzclaw Jr., òGeneral Chemistry, with Qualitative Analysisó, 10th Edition, 
Houghton Mifflin Company, 1997.  

3. Group authorship of the lab, òLaboratory exercices in Analytical Chemistry, Publications of University of 
Patras, 2015-2016. 

 

 

È Organic Chemistry of Functional Group s-I  
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1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE XO202 SEMESTER 2nd 

COURSE TITLE  ORGANIC CHEMISTRY OF FUCTIONAL GROUPS I  

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory exercises, 

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

WEEKLY 
TEACHING 

HOURS  
CREDITS  

Lectures 3 5 

Seminars  1  

Laboratory work -  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, skills 

development 

Field of Science (Organic Chemistry). 

PREREQUISITE COURSES: 

 

Typically, there are not prerequisite courses.  

Essentially, the students should possess the knowledge 
provided through the previously taught theoretical course 
òStructure, Reactivity and Mechanisms in Organic 
Chemistryõõ (1st semester). 

LANGUAGE OF INSTRUCTION and 
EXAMINATIONS:  

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

IS THE COURSE OFFERED TO ERASMUS 
STUDENTS  

YES 

COURSE WEBSITE (URL)   

 

2. LEARNING OUTCOMES  

Learning outcomes  

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

Consult Appendix A  

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

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

¶ Guidelines for writing Learning Outcomes  

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 its 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 Diels-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 rule. Distinguish between Friedel-Crafts alkylation and 
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 degree-holder must acquire (as these appear in the Diploma Supplement and appear below), 
at which of the following does the course aim? 

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Critici sm and self-criticism  

Production of free, creative and inductive thinking 

Others 

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 
wh ich are related to Organic Chemistry.  

2. Ability to apply this knowledge and understanding to the solution of problems related to Organic 
Chemistry of non-familia r 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 the necessary technologies  
Adaptation to new situations  
Decision making  
Autonomous (Independent) work  
Group work 
Exercise of criticism and self-criticism  
Promotion of free, creative and inductive thinking  
Respect to natural environment 
Work design and management 

 

3. SYLLABUS  

Alkanes  

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

Alkenes  

Electronic structure, cis-trans isomers, preparation via elimination reactions. Addition reactions - 
hydrogenation, electrophilic addition of HX, H2O, 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(VII), 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 2, water, HX and X2, acidity, formati on of alkyne anions, 
coupling reactions. 

Aromatic Compounds  

Structure and stability of benzene, resonance, H¿ckel's rule, simple non-benzenoid aromatics 
(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 radical, cation and anion. Naphthalene. Kinetic vs thermodynamic 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 and crown ethers. Synthesis 
and ring -opening reactions of epoxides. 

 

4. TEACHING and LEARNING ME THODS - EVALUATION  

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

Face to face.  

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

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

Use of powerpoint presentation in teaching.  

TEACH ING METHODS  

The manner and methods of teaching are described in detail. 

Lectures, seminars, laboratory practice, fieldwork, study and 
analysis of bibliography, tutorials, placements, clinical 

practice, art workshop, interactive teaching, educational 
visits, project, essay writing, artistic creativity, etc. 

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

the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (3 contact hours per week x 13 
weeks) 

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

52 

Two (2) progr ess examinations, one at the 
middle (mid -term) and one the end of 
semester (2 contact hours for each exam)  

4 

Final examination (3 contact hours) 3 

Hours for private study of the student  66 

Course total  125 
 

STUDENT PERFORMANCE 
EVALUATION  

Description of the evaluation procedure 

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

laboratory work, clinical examination of patient, art 
interpretation, other 

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

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

2. Written examination after the e nd of the semester. 
Minimum passing grade:  5.  
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5. ATTACHED BIBLIOGRAPHY  

1. L. G. Wade JR, òOrganic Chemistryó, Translation to Greek: D. Komiotis et al, A. Tziolas and Sons 
Publications, 2010. 

2. J. McMurry, òOrganicChemistryó, Translation to Greek: ǡ. Varvoglis, Ǭ. Orfanopoulos, ǩ. Smonou et al, 
University of Crete Publications, 2012. 

3. Devid Klein, òOrganicChemistryó, Translation to Greek: G. Kokotoset al, Utopia Publications, 2015. 

4. T. Mavromoustakos, T Tselios, K. Papakonstantinou, òBasic Pronciples of Organic Chemistryó, in Greek 
language, Symemtria Publications, 2014. 

 
 
 
 

3rd Semester (III) (first applied in 2017 -18) 

È Analytical Chemistry -2 

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE XE352 SEMESTER 3rd 

COURSE TITLE  ANALYTICAL CHEMISTRY -2 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING HOURS  

CREDITS  

Lectures  2 5 

Seminars  -  

Laboratory work 5  

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

  

COURSE TYPE 

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

Field of Science (Analytical Chemistry) . 

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

LANGUAGE OF INSTRUCTION and 
EXAMINATIONS:  

Greek. The course can be, however, taught 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 

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

Consult Appendix A  

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

¶ Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
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¶ 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.g. 
biological  samples, environmental samples, foodstuff, drugs, materials, artworks).  

3. Present flexibility in combining analytical techniques to solve complex problems.  

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

General Competences  

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

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

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

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

Critici sm and self-criticism  

Production of free, creative and inductive thinking 

Others 

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.  

3. Ability to ad opt and apply methodology to the solution of non -familiar problems.  

4. Study skills needed for continuing professional development.  

5. Ability to interact with others in chemical or of interdiscipl inary nature problems.  

6. 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 of facts and information, as well as using the necessary technologies  
Adaptation to new situations  
Decision making  
Autonomous (Independent) work  
Exercise of criticism and self-criticism  
Promotion of free, creative and inductive thinking 
 

3. SYLLABUS  

¶ Classification of quantitative chemical analysis methods. 

¶ Sampling, sample treatment, measurement techniques, instruments and chemical reagents. 

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

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

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

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

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

¶  Solving problems in the above chapters. 

Laboratory exercises 

¶ Introduction to the Laboratory of Analytical Chemistry -2 (instruments, chemical reagents, preparation of 
solutions, safety rules etc.) 

¶ Determination of sodium carbonate (neutralization titration)  

¶ Determination of calcium and total hardness of water with EDTA (complexometric titration).  

¶ Determination of iron II with potassium permanganate (redox titration ) 

¶ Determination of copper II 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  
Face-to-face, Distance learning, etc. 

Lectures and laboratory work face to face. 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 
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 and methods of teaching are described in 
detail. 

Lectures, seminars, laboratory practice, fieldwork, study 
and analysis of bibliography, tutorials, placements, 

clinical practice, art workshop, interactive teaching, 
educational visits, project, essay writing, artistic 

creativity, etc. 

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

according to the principles of the ECTS 

Activity  
Semester 
workload  

Lectures (2 contact hours per week x 13 weeks) 26 

Half -term evaluations (2, the first in the 
middle and the second one at the end of the 
semester, 1 contact hour each) 

2 

Laboratory wor k (5 contact hour per week x 12 
weeks) 

60 

Final written examination (2 contact hours) 2 

Hours for private study of the student and 
preparation for the half -term evaluations 
and/or the final  examination.  

35 

Course total  125 
 

STUDENT PERFORMANCE 
EVALU ATION  

Description of the evaluation procedure 

Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 

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

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

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 (0-10 scale) in the first half -
term in order to participate in the second one. This score 
represents the 60% of the final grade of the course. 

2. 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% of 
the final grade of the course. 

3. 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. 
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1992. 

4. òVogelõs Textbook of Quantitative Chemical Analysisó, Revised by G.H. Jeffery, J. Bassett, J. Mendham, 
R.C. Denney, Longman Scientific & Technical, 1989. 

5. T.P. Hadjiioannou, A.K. Kalokerinos, M. Timotheou -Potamia, òQuantitative Analysisó, Athens, 2017. 

6. V. Nastopoulos, C. Papadopoulou, òQuantitative Analysis Laboratory Notesó, University of Patras 
Publication Centre, 2017. 

 

 

È Inorganic Chemistry -2 (Chemistry of 1s t Row Transition Metals and of 
Coordination Compounds)  

 

1. GENERAL  

SCHOOL  NATURAL SCIENCES 

ACADEMIC UNIT  CHEMISTRY 

LEVEL OF STUDIES  UNDERGRADUATE  

COURSE CODE XA323 SEMESTER 3rd 

COURSE TITLE  
INORGANIC CHEMISTRY -2 (CHEMISTRY OF TRANSITION 
METALS) 

INDEPEN DENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, laboratory 

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

WEEKLY 
TEACHING 

HOURS 
CREDITS  

Lectures 3 10 

Seminars  1  

Laboratory work 3  

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

  

COURSE TYPE 

general background,  
special background, specialised general knowledge, 

skills development 

Field of Science (Inorganic Chemistry of Transition Metals -
Coordination Chemistry) and Skills Development (Synthetic 
Inorganic Chemistry) . 

PREREQUISITE COURSES: 

 

Typically, there are no prerequisite courses. It is recommended that 
the students should have passed the previous courses òIntroduction 
to Inorganic Chemistryó and òInorganic Chemistry 1ó. 

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/CHEM2062/  

https://eclass.upatras.gr/courses/CHEM2061/  

 

https://eclass.upatras.gr/courses/CHEM2062/





























































































































































































































































