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Academic Calendar 2025 -2026

Fall Term

Commencement of Lectures 29/09/2025

Conclusion of Lectures 16/01/2026

Spring Term

Commencement of Lectures 09/02/2026

Conclusion of Lectures 29/05/2026

Official Holidays — Suspension of Educational Activities

No classes, labs, or exams held on the following dates:

Fall Term

October 28t National Anniversary

November 17th Polytechnic Uprising Anniversary
24/12/2025 to 6/1/2026 Christmas Recess

February 3™ Shrove (Clean) Monday
March 25t National Anniversary
06/4/2026 to 17/4/2026 Easter Recess

May 1% Labour Day

June 1%t Holy Spirit Monday

Liberation of Kavala: July 9t 1913.
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Democritus University of Thrace
A Comprehensive University

Established in 1973, the Democritus University of Thrace (DUTh) was named in honour of the
philosopher Democritus (460-370 BC), a native of Abdera, Thrace, renowned for his
formulation of the atomic theory. The University commenced its operations during the 1974-
1975 academic year, marked by the inaugural student enrolment in the Department of Civil
Engineering in Xanthi and the Department of Law in Komotini. Today, DUTh stands as one of
the largest higher education institutions in Greece—the sole university in the Region of
Eastern Macedonia and Thrace—comprising 28 Departments across seven cities: Drama,
Kavala, Xanthi, Komotini, Alexandroupoli, Didymoteicho, and Orestiada.

DUTh academic programmes encompass the full spectrum of sciences—natural,
technological, humanities, social, and health sciences— offering students an educational
environment that fosters interdisciplinarity, innovation, and collaboration. The multi-
thematic nature of studies at DUTh establishes the foundations for a holistic and cross-
disciplinary approach to knowledge, underpinning academic and research excellence. The
University's faculty consists of more than 650 professors, educating more than 30.000 active
undergraduate and postgraduate students. Beyond its quantifiable achievements,
throughout its 50 years of operation, DUTh has made a profound impact on society,
enhancing the lives of thousands of graduates and positively influencing countless others
through its diverse educational, cultural, and social activities.

Bridging Theory and Practice

Students at DUTh are afforded the opportunity to complement their theoretical foundation
with hands-on experience through internship programmes. Such initiatives facilitate
substantive engagement with the labour market and effectively preparing students for their
practical exigencies of their respective professional fields.

Life Skills Development

DUTh is committed to empowering scientists who are mindful of their societal impact.
Through a diverse range of educational activities, students develop the capacity for
independent, creative, and critical thought, enabling them to resolve complex challenges and
communicate with empathy in professional settings. This holistic approach enhances their
future prospects and ensures the acquisition of professional qualifications that are recognised
worldwide.

Values and Social Responsibility

DUTh strives to be a fair, inclusive, and socially responsible University promoting justice and
equality by ensuring equal opportunities for all. It fosters solidarity and inclusion through a
commitment to collaboration and respect for diversity. Furthermore, it demonstrates social
responsibility by actively pursuing social progress through research and education. DUTh
operates with transparency, ensuring open procedures and access to information, and with
accountability, encouraging responsibility, collective participation, and continuous
improvement.

Innovation & Entrepreneurship



DUTh actively supports creativity and entrepreneurial culture. By organising innovation and
entrepreneurship seminars and workshops, the University provides students with the
opportunity to translate conceptual ideas into tangible outcomes through collaboration with
industry experts.

A Supportive Academic Community

At DUTh, students are far more than an enrolment number; they are integral members of a
vibrant student community founded on mutual support and collaboration. The University
places significant emphasis on student welfare through its dedicated services and facilities.
Personal interaction with the Academic Adviser ensures continuous guidance throughout the
duration of studies, while institutional bodies—such as the Student Ombudsman, the
Committee for Gender Equality and Combating Discrimination, and the Ethics Committee—
facilitate the resolution of any issues through established procedures.

Activities at DUTh

Upon enrolment at DUTh, students are offered the opportunity to participate in a wide array
of activities organised by various student groups, including theatre, sports, cinema, and
volunteering, tailored to individual interests.

A Unique Life Experience in Eastern Macedonia and Thrace

Student life across the host cities of DUTh offers an experience that combines cultural
diversity and natural beauty with an affordable cost of living. The University maintains a
strong connection with the local community, fostering a vibrant and integrated academic
environment.

A Global Perspective

DUTh is a founding member of the EMERGE European University Alliance (Empowering the
Margins of Europe through Regional and Global Engagement). This alliance brings together
universities from the European periphery, developing a unified European higher education
and research area. Through EMERGE, students are afforded the opportunity to participate in
national and international mobility programmes, as well as joint initiatives in education,
research, culture, and volunteering.

Democritus University of Thrace is a leading academic destination. With its modern
programmes of study, extensive internship opportunities, emphasis on innovation, and
active participation in the EMERGE European University Alliance, DUTh adheres to a
student-centred philosophy. It does not merely prepare students for a profession; it
prepares them for life.



Schools & Departments

Duth consists of the following Schools and Departments:
School Of Health Science

. Department of Medicine
° Department of Molecular Biology and Genetics
. Department of Nursing

School of Education

° Department of Primary Education
. Department of Education Sciences in Early Childhood
° Department of Psychology

School of Law

. Department of Law

School of Humanities

° Department of Humanities

School of Social, Political and Economic Sciences

° Department of Social Work

° Department of Social Policy

° Department of Economics

° Department of Political Science

School of Agricultural and Forestry Sciences

° Department of Agricultural Development

° Department of Forestry and Management of the Environment and Natural Resources
° Department of Viticulture and Oenology

° Department of Natural Environment and Climate Resilience

School of Engineering

° Department of Architectural Engineering

° Department of Electrical and Computer Engineering

. Department of Production and Management Engineering
° Department of Environmental Engineering

. Department of Civil Engineering

School of Physical Education Sport Science and Occupational Therapy

° Department of Physical Education and Sport Science
° Department of Occupational Therapy
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School of Management Science and Accounting

° Department of Management Science and Technology
. Department of Accounting and Finance

School of Sciences

. Department of Informatics
. Department of Physics
° Department of Chemistry

11



DUTh’s Governance

In accordance with Law 4957/2022, the governance of each Higher Education Institution (HEI)
is exercised by the Rector, the Governing Council, and the Senate.

Rector
Fotios Maris
Professor, Department of Civil Engineering

Vice Rector for Academic Affairs, Student Affairs & Lifelong
Maria Grigoriou
Professor, Department of Molecular Biology & Genetics

Vice Rector for Finance, Planning & Development
Konstantinos Chalioris
Professor, Department of Civil Engineering

Vice Rector for Research & Innovation
Georgios Broufas
Professor, Department of Agricultural Development

Vice Rector for Administrative Affairs
Vasileios Gourgoulis
Professor, Department of Physical Education & Sport Science

Governing Council

The Governing Council of DUTh is composed of eleven (11) members, six of whom are internal
and five external. The Council exercises the powers defined by national legislation and the
Internal Regulations of DUTh.

Internal Members of the Governing Council

Fotios Maris Professor, Department of Civil Engineering
Alexandra Yiatromanolaki Professor, Department of Medicine
Alkiviadis Dervitsiotis Professor, Department of Law

Evangelos Drympetas Professor, Department of Economics

Professor, Department of Physical Education
and Sport Science
Georgios Tsomis Professor, Department of Greek Philology

Maria Michalopoulou

External Members of the Governing Council

_ Emeri . . . .
Andreas Demetriou meritus Professor, University of Cyprus and Universi

of Nicosia
Georgios Kapsalis Emeritus Professor, University of loannina
loannis Kevrekidis Professor, Johns Hopkins University
Spyridon Kollias Professor, Zurich University
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Andreas Matzarakis Researcher/Professor, University of Freiburg

Senate
In accordance with the provisions of Law 4957/2022, the Senate is composed of:

a) The Rector;

b) The Deans of the Schools;

c) The Heads of the Departments;

d) One (1) representative from each category of the following personnel: Special Teaching
Staff (EEP), Laboratory Teaching Staff (EDIP), and Specialised Technical and Laboratory Staff
(ETEP) of the Institution, provided such categories are currently serving;

e) Student representatives, accounting for ten per cent (10%) of the total number of Senate
members listed in cases (a) to (c). Should this percentage result in a decimal higher than 0.5,
it is rounded up to the nearest whole number, ensuring that each cycle of studies is
represented by at least one (1) student. Student representatives are appointed by the Student
Council.

The Senate is legally constituted and operational even if representatives of students, EEP,
EDIP, ETEP, or administrative staff have not yet been elected.

School of Science

The School of Sciences is located at the University Campus in Kavala.

The School comprises three (3) Departments:

1. Department of Physics, operating since 2019 in the city of Kavala.

2. Department of Chemistry, operating since 2019 in the city of Kavala.

3. Department of Computer Science, operating since 2019 in the city of Kavala.

The School is governed by the Dean and the School Board.
The School Board is composed of:

Dean
Konstantinos Tarchanidis
Professor, Department of ChemistryT

School Board

Nikolaos Vordos, Professor, Head of Department of Physics

Georgios Kyzas, Professor, Head of Department of Chemistry

Georgios Papakostas, Professor, Head of Department of Informatics

Maria Roussi, Special Teaching Staff (EEP) Representative

Kokkoni Karakosta, Laboratory Teaching Staff (EDIP) Representative

Georgios Vythoulkas, Specialised Technical and Laboratory Staff (ETEP) Representative

Secretariat: Athanasia Soutloglou (secr [at] sci.duth [dot] gr)
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External members of the Board of Directors

Andreas Demetriou Professor Emeritus, University of Cyprus and Nicosia
George Kapsalis Professor Emeritus, University of loannina

loannis Kevrekidis Professor, John Hopkins University

Spyridon Kollias Professor, Zurich University

Andreas Matzarakis Researcher/Professor, University of Freiburg, Germany

Senate

In accordance with the provisions of Law 4957/21-07-2022, the Senate consists of:
a) the Rector,

b) the Deans of the Faculties,

c) the Chairs of the Departments,

d) one (1) representative from each category of members of Special Educational Staff (EEP),
Laboratory Teaching Staff (EDIP), and Special Technical Laboratory Staff (ETEP) of the Higher
Educational Institution, provided that corresponding categories of personnel serve in it.

e) student representatives at a rate of ten percent (10%) of all members of the Senate in cases
a) to c). If, based on the above percentage, a decimal number is obtained that is greater than
0.5, it is rounded to the next largest integer unit, with the obligation to represent each cycle
of studies by at least one (1) student. Student representatives are nominated by the Student
Council.

The Senate is formed as a body and operates legally even if representatives of students,
members of the EEP, EDIP, ETEP and administrative employees have not been elected.

School of Sciences

The School of Sciences, centrally located on the Kavala Campus, serves as the foundation for
its academic departments.

The School of Sciences consists of three departments: Physics, Chemistry, and Informatics,
each operating in Kavala since 2019.

Oversight of the School is provided by the Dean and the Dean's Office, ensuring cohesive
management across departments.

The Deanship is composed of:

Dean Konstantinos Tarchanidis, Professor in the Department of Chemistry
Deanship

Nikolaos Vordos, Associate Professor, Chair of the Department of Physics.

George Kyzas, Professor, Chair of the Department of Chemistry.
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George Papakostas, Professor, Chair of the Department of Informatics.
Maria Roussi, Representative of EEP.

Kokkoni Karakosta, Representative of EDIP.

George Vythoulkas, Representative ETEP.

Secretary of the Deanship: Athanasia Soutloglou (secr@sci.duth.gr).

The Department of Physics

History, Physiognomy & Professional Rights The Department of Physics at the Democritus
University of Thrace, founded in 2019, offers a dynamic education spanning basic and applied
Physics, from Quantum and Astrophysics to Nuclear, Particle, and Condensed Matter Physics,
with applications in telecommunications, biomedicine, microelectronics, computers,
nanotechnology, and emerging technologies. The Department features specialized staff,
modern infrastructure, and a research-driven learning model that prepares students for an
in-depth understanding of Physics.

Description Graduates can be employed professionally in any employment relationship, as
well as in the form of providing services as specialist scientists, consultants, or experts,
individually or in collaboration with scientists of other specialties, or self-employed in any
field of the science of Physics and its applications.

The sectors in which a graduate of the Department is employed in Greece are:

A) In education, in public and private educational institutions of all levels, with the subject of
teaching Physics as well as any other subject related directly or indirectly to Physics and its
applications.

B) Research in any field related to the subject of Theoretical, Experimental, and Applied
Physics, whether it has a purely theoretical - scientific direction, or is intended for industrial
application. This may be carried out on the initiative and with funding from public or private
bodies, in research centers/institutes, foundations, and laboratories owned by the public or
private sector, as well as in competent directorates, sub-directorates, or departments of
national, European, or international public organizations and private enterprises.

C) In the Public and Private Sector, as: Radiation Physicists - Radiophysicists, Medical
Physicists - Health Physics, Nuclear Physicists, High Energy Physicists, Theoretical Physicists,
Meteorological Physicists, Environmental Physicists, Energy Physicists, Renewable Energy
Sources Physicists, Electronic Physicists, Telecommunications Physicists, Automation and
Control Systems Physicists, Materials Science and Technology Physicists, Astrophysicists,
Geophysicists, Biophysicists, Molecular and Atomic Physicists, as well as with subjects such
as: Computational Physics, Applications of Solid State Physics, Imaging Physics,
Radiodiagnostics and Nuclear Medicine, Production, Management and/or Energy Saving,
Acoustics Applications, Micro- and Nanotechnology, Electronics, Microelectronics and
Nanoelectronics, Applications of Signal, Systems and Information Science, Multimedia
Applications, Microwaves and Microwave Devices, Atmospheric Physics, Oceanography,
Climate and Climate Change, Environmental Impacts and Environmental Protection.

Also, the graduated Physicist can engage in:
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(a) Theoretical Studies and Practical Applications in all branches of Theoretical, Experimental
and Applied Physics such as: Mechanics and Properties of Matter, Condensed Matter Physics,
Physics and Mechanics of Materials, Waves, Acoustics, Electricity, Magnetism, Electronic
Physics, Optics, Optoelectronics, Micro- and Nano-electronics, Atomic and Molecular Physics,
Nuclear Physics, High Energy Physics, Biophysics, Radioactivity, Astrophysics and Space
Physics, Emission and Reception of Electromagnetic Waves, as well as Physics and technology
of signals, systems and information,

(b) the study and development of accelerated systems of charged particles and detection
systems for ionizing radiation for research use and applications of Nuclear Physics and
radioactivity in industry, the environment, agriculture, and medicine,

(c) by the development and use of computer codes and programs (software) for the analysis,
study, and solution of problems in the fields of Theoretical, Experimental, and Applied Physics,

(d) by the study, evaluation, and standardization of electronic, microwave, optical,
optoelectronic, photonic, and laser devices, in related applications in industry,
telecommunications, biomedicine, the environment, and space,

(e) by the study of the structure and physical and mechanical properties of a wide range of
materials of scientific and technological interest,

(f) by the study and analysis of physical systems, such as solids, fluids, gases, and plasma,
(g) as a consultant and analyst in Radiodiagnostics, Radiotherapy, and Nuclear Medicine units,

(h) as a specialist scientist, consultant or expert in the study of problems and applications of
Computational and Theoretical Physics and Mechanics, Nuclear Physics, Elementary Particles,
Physical and Mechanical Properties of Materials, Electronics, Micro- and Nanoelectronics,
Optoelectronics and Lasers, lonizing and Non-lonizing Radiation, Microwave Devices and
Applications, Wired and Wireless Telecommunications and Telecommunications Networks
and Applications, Space Physics and Technology, as well as Atmospheric and Oceanic Physics,
Environmental Physics and Climate Physics, and Atmospheric and Water Pollution Physics.

Administration of the Department of Physics
The Department is governed by the Head and the Department Assembly.

Chairman Nikolaos Vordos, Associate Professor,

Members of the Physics Assembly

. Vordos Nikolaos, Associate Professor, Chairman of the Assembly, Head of Department
. Karakoulides Konstantinos, Associate Professor, Deputy Chairman

. Bandekas Dimitrios, Professor, Member

. Stavrinidis Stavros, Professor, Member

. Tsiantos Vasilios, Professor, Member

. Chanias Michael, Professor, Member

. Papadopoulou Panagiota, Associate Professor, Member

O N oo U A W N R

. Fantidis lakovos, Associate Professor, Member
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9. Antoniadou Kyriaki, Assistant Professor, Member

10. Kogias Panagiotis, Assistant Professor, Member

11. Maaita Tzamal Odysseas, Assistant Professor, Member
12. Maragakis Michael, Assistant Professor, Member
13. Tziaferi Irini, Assistant Professor, Member

14. Kogia Fotini, Lecturer, Member

15. Tramantzas Konstantinos, EDIP, EDIP Representative
16. Bereri Efstathia, ETEP, ETEP Representative
Department of Physics Secretariat

Deputy Head of Secretariat

Bethlehem Anagnostaki

Tel. 2510 462141 email: banagnost@admin.duth.gr

Secretariat Staff

Anna Moshou

Tel. 2510 462142 email: anmoshou@admin.duth.gr

email
Cognitive Object Telephone( (@physics.duth.gr)
2510)
Antoniadou Kyriaki Dynamics- Celestial Mechanics 462275 kantonia
Simulation of Hybrid Systems and
Vordos Nikolaos Biomechanical Characterization of 462276 nvordos
Nanostructured Materials
Mathematical Development-
Dermentzoglou Simulation of Electromechanical 462260 dermentz
loannis Systems for  Electrical Energy
Production and Motion
Karakoulides Electrical Machines and Their karakoul
Konstantinos Thermographic Inspection 462273
Kogia Fotini Physics 462164 fkogia

Control f T trial  Digital .
Kogias Panagiotis ontro . 0. errestria '8 462246 kogias
Communication Systems
Maaita Tzamal NavodiataésicChaotic Electronic 462608 tmaaita
Odysseas Circuits and Nanodevices
Maragakis Michael Computational Solid State Physics 462262 mmara
Bandekas Dimitrios Modeling and Control of Energy 462132 dbandek

Systems and Measurement Systems
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Papadopoulou Physics with Emphasis on

Panagiota Microelectronic Device Technology 462165 Ppapado
Nonlinear dynamics of electronic

Stavrinidis Stavros circuit elements and their 462266 sstravin
interdisciplinary applications

Tziaferi Irene High Energies — Elementary Particles 462125 etziaferi

Mathematics with Emphasis on
Tsiantos Vasilios Mathematical Analysis and Applied 462242 tsianto
Mathematics

Non- i i i . .y
Fantidis lakovos on-destructive testing in energy 462274 il
systems
Nonlinear Properties of
Chania Michael Ser’r1.|conduct'orsf Semlconductc')r 462265 mhanias
Devices, Circuits and Economic
Systems

Laboratory Teaching Staff of the Department of Physics (EDIP)

" : Telephone email (@physics.duth.gr)
Cognitive Object (2510)
Kazolis Dimitrios EDIP 462324 dkazolis
Tramantzas Konstantinos EDIP 462166 ktraman

Special Technical Laboratory Staff of the Department of Physics (ETEP)

Telephone email (@physics.duth.gr)
(2510)

Cognitive Object

Bereri Efstathia ETEP 462274 ebereri

Physics Department Laboratories

The following institutional Laboratories operate in the Physics Department:

Laboratory of Solid State Physics, Electronics, Nanotechnology and Complex Systems
(2025, ®EK 1377/21.03.2025), PEK1377/21.03.2025)

Applied Physics Laboratory

(2020, PEK 4160/28-09-2020)

Laboratory of Didactics, Computers and Applied Mathematics and Micromagnetism
(2020, PEK 4280/2.10.2020)

Biophysics Laboratory

(2020, PEK 4110/24.09.2020)
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Physics Department Committees

Internal Evaluation Team

» Michael Chanias, Professor

 Konstantinos Karakoulides, Associate Professor
 Panagiota Papadopoulou, Associate Professor
Practical Training Committee

 Konstantinos Karakoulides, Associate Professor
« lakovos Fantidis, Associate Professor
 Panagiotis Kogias, Assistant Professor
ERASMUS+ Committee/Coordinator

= Panagiotis Kogias, Assistant Professor
Educational Activities Recognition Committee

« Kyriaki Antoniadou, Assistant Professor

« lakovos Fantidis, Associate Professor

» Dimitris Kazolis, EDIP
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UNDERGRADUATE STUDIES IN THE DEPARTMENT OF PHYSICS
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Organization & Operation of the Undergraduate Study Program (USP) Objectives

The Department of Physics provides a first-cycle study program, which is part of the
Department's development plan and the strategic plan of the Democritus University of
Thrace, aiming to promote knowledge, maintain scientific coherence, and meet requirements
that guarantee a high level of studies. The “Physics” USP is certified by the National Higher
Education Authority (NHEAE) periodically every five (5) years in the framework of the
Department's evaluation.

The objectives of the “Physics” USP are to provide students with:
= a wide range of career options

« to equip them with skills and confidence by understanding the role that Physics plays in
cutting-edge research so that they can become creative scientists.

Learning outcomes
Upon completing their studies in the “Physics” program, graduates will be able to:

= have a deep, solid, and multidimensional scientific background in Physics, which is the
foundation of many modern sciences and technological fields

e be able to apply their knowledge and skills in different scientific and professional
environments, demonstrating adaptability and analytical thinking.

Internal Regulation and Operating Regulation of the Department of Physics

The Internal Operating Regulation of the Democritus University of Thrace determines issues
that regulate the internal operation of the Institution such as the organization of the curricula
of all cycles (first, second and third), the examination and evaluation process of students, the
degrees awarded, the oath-taking process, the conditions for participation in examination
periods, the re-examination process and the ratio between compulsory and elective courses,
while determining the rights and obligations of students, their advisory support, as well as
special arrangements for students with disabilities or educational needs. It also includes
provisions for student evaluation of teaching work, the terms and conditions for the
classification of graduates based on examination rankings, the recognition of credit units from
other study programs, and the procedure for participating in mobility actions. In addition,
issues concerning the operation of the Foundation's administrative bodies and services, the
preparation of annual reports, the awarding of honorary academic titles, and the rules of
ritual and public relations are regulated. The Regulation also includes regulations for the
operation of libraries, laboratories, clinics, museums and other research or academic units,
the conditions for granting scholarships with social or academic criteria, security and security
issues at the Foundation, the organization and operation of collective and single-member
bodies and committees, as well as issues concerning the selection and employment of
temporary teaching staff, the awarding of titles of Emeritus and Honorary Professor, as well
as issues of service status, selection, rights and obligations of teaching, research and other
staff. The Operating Regulations of the Undergraduate Program "Physics Program" file
regulates all issues specifically related to the operation of the Undergraduate Program.

Admission to the Undergraduate Program

Admission to the Undergraduate Program "Physics Program" is carried out:

21



a) with the currently applicable system of Panhellenic entrance exams of the competent
ministry (for high school graduates or those falling under special categories),

b) with qualifying exams with the currently applicable system (for graduates of other
Departments or Schools).

c) with a percentage of 5% in addition to the places of admission, without exams, for those
suffering from serious illnesses, in accordance with the applicable legislation.

d) by decision of the Board of Directors, following a proposal from the Rector and the opinion
of the Dean of the School of Sciences, foreign-alien students from third countries may enroll
in the USP.

Registration in the USP

= Studying in the USP "Physics" begins with the student's first registration. The registration of
admitted students is carried out at the beginning of the winter semester by the Ministry of
Education, Religious Affairs, and Sports through the electronic application
https://eregister.it.minedu.gov.gr/, on dates announced and applicable to all Universities.

= The registration of students belonging to special categories (transfers, placements, etc.)
takes place under special conditions, upon presentation of the supporting documents
required by the corresponding provisions and within deadlines announced in good time.

« The status of a student is acquired upon registration at the University, as provided for in the
provisions in force at that time.

= By registering at the USP, the student accepts the Internal Regulation of the USP and the
Internal Regulation of the Democritus University of Thrace and all relevant regulations.
Violation of the Internal Regulation of the Institution, the Program Regulation, as well as any
Regulation governing student attendance and academic life in general, constitutes a
disciplinary offense.

Conducting courses

The courses are held in person. The organization of the educational process with distance
learning methods is possible in the following cases:

a) provision of teaching work in the PPS by Professors from foreign institutions, other
Institutions in Greece or Collaborating Professors,

b) provision of legal work within the framework of joint study programs with foreign
institutions,

c) provision of teaching work within the framework of interdepartmental or interinstitutional
first-cycle programmes, for the part of the teaching work provided under the responsibility of
the collaborating Departments, provided that the headquarters of the collaborating
Departments are in a different city,

d) Organization of in-depth courses and tutorial exercises, beyond the mandatory teaching
hours per course.

e) Following a decision by the Senate noticing force majeure or extraordinary circumstances
where in-person conduct of the educational process or use of DUTH infrastructure for
educational, research, and other activities is not possible, according to a decision by the
Department (or other competent body).
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For every educational activity, a Responsible Instructor is appointed by decision of the
General Assembly. In the case of co-teaching, one of the instructors is appointed as the
Responsible person. The person Responsible for the educational activity is responsible for its
smooth conduct (scheduling, posting the Course Outline on the Institution's electronic
platforms, communicating with students, etc.). In cases of co-teaching, the Course
Responsible also has the responsibility of coordinating the instructors.

The course responsible must post the Course Outline, the detailed schedule of activities
for the 13 weeks, and any other information or material deemed appropriate on the e-Class
platform for students enrolled in the course at the start of the semester.

The timetable includes the distribution of teaching hours for the Undergraduate Program’s
educational activities across the five (5) working days of the week, the instructors, and the
classrooms. Educational activities for each semester are distributed over the five (5) working
days of the week. In exceptional cases, and if deemed absolutely necessary, educational
activities may be held on weekends.

Each course is taught on the days and at the times scheduled in the official timetable. In
cases where teaching hours (lectures/labs, etc.) are lost due to holidays or other unforeseen
circumstances, replacement sessions are scheduled so as to ensure full coverage of both the
prescribed course material and the total number of teaching hours corresponding to the
thirteen full weeks of teaching.

Auditoriums, classrooms, and the building and other infrastructure of the Department, the
School, and the Institution in general support its educational process. The infrastructures are
available for the implementation of educational work from 08:00 to 21:00.

All matters regarding the organization, implementation, and monitoring of the
Undergraduate Program are described in the Undergraduate Studies Regulations which
constitute an Annex of the DUTH Internal Regulation.

Textbooks

Students have the right to select and receive one (1) free textbook for each mandatory or
elective course required for their degree. The provision of textbooks for the undergraduate
students is carried out according to applicable provisions.

Eligible students receive free textbooks until they complete the minimum number of
semesters required for the degree plus four (4) additional semesters, or as defined in the
applicable legislation, provided they haven't received a free textbook for the same course in
the past.

Textbook declarations for all courses are made via the "EUDOXUS" Electronic Service for the
Integrated Management of Academic Textbook (https://eudoxus.gr/). The deadline for
textbook declarations of each semester is decided by the Department Assembly and cannot
exceed the period announced by "EUDOXUS." Students must have a DUTH telematics account
to declare textbooks, which is received upon first-year registration.

The textbook list is compiled annually by the Department Assembly following a
recommendation by the Course Responsible and includes, for every course, whether
mandatory or elective, all recommended textbooks that satisfactorily cover the course
syllabus.

eClass

The teaching of each course is supported by the asynchronous e-learning platform — e-
Class — through which there is two-way communication between students and professor,
exchange of materials, and the conduct of tests/progress exams.
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Examinations and Grading

There are three exam periods: January-February, June, and September, each lasting
three weeks. In January-February exam period only winter semester courses are examined.
In June exam period spring semester courses are examined. 4th-year students may examine
courses from both semesters during this period. In September exam period, all courses from
both semesters are examined. For laboratory courses, participation in exams is allowed only
if the student has successfully completed the laboratory part.

By decision of the Department Assembly, the Final Examination Schedule and the
Invigilation Schedule for the exam periods are compiled in accordance with the academic
calendar determined by the Senate. During the preparation of the Examination Schedule, care
is taken to ensure a rational distribution of courses (e.g., ensuring that the examination of
mandatory courses for the semester is evenly distributed throughout the exam period,
avoiding empty days, etc.). The exam schedule of the winter semester exam period is
approved by the Department Assembly and is announced to the students no later than
November 30th; for the spring semester exam period, no later than April 15th; and for the
September repeat exam period, no later than July 15th. It is posted on the Department
website immediately after approval. In exceptional cases and if necessary reasons arise, the
exam schedule may be approved or modified by a decision of the Department Head, which is
then ratified by the Department Assembly.

For every independent educational activity (e.g., course, undergraduate thesis, etc.)
included in a Curriculum, the assessment is assigned numerically (grade) with a value ranging
from zero (0) to ten (10). A passing grade is any grade equal to or greater than 5.00 (five). The
final grade for each independent educational activity may be the result of either a
comprehensive final examination or the combined consideration of individual assessments
(of equal or varying weight). The final grade, as well as the individual assessments, may result
from written or oral examinations, practical exercises, or the student's performance and
participation in the educational process, particularly from the preparation and presentation
of assignments, or a combination of the above. In cases of reports, practical exercises, or
assignments, a brief descriptive evaluation is provided in addition to the numerical grade.

For independent educational activities in which the student did not receive a passing final
grade and where attendance in them or part of them is deemed insufficient, the student is
required to repeat them in whole or in part, as specified in the Regulations of the Program of
Studies. The grades are submitted by the Course Responsible within 20 days of the
examination date and, in any case, no later than 20 days after the end of the examination
period. If the Course Responsible cannot meet the twenty-day deadline due to a large number
of exam papers, they may submit a request to the Assembly for an extension of the grade
submission period, and the Assembly shall decide accordingly. All information regarding
examination matters is included in the Examination Regulations, which constitutes an
Appendix to the Internal Regulations of DUTH.

Completion of Studies

Students complete their studies and are awarded a study certificate or a degree once they
have completed the minimum required number of semesters for obtaining a degree or
diploma, have successfully passed the courses prescribed by the study program under the
terms and conditions defined therein, and have accumulated the required number of credits.
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To obtain the degree, a period of study of 8 semesters is required, along with the
accumulation of a total of at least 240 credits (ECTS), depending on the duration of the
Undergraduate Program (UP).

More specifically, a student of the Undergraduate Program (UP) is required to meet the
following conditions to obtain a degree:

Successful completion of the Mandatory Courses of the UP.

Successful completion of the Elective Courses of the UP.

Successful completion of every other educational activity provided for by the UP (e.g.,
undergraduate thesis)

For the award of the degree, in addition to the aforementioned requirements, it is essential
to settle all pending obligations with the University Services, specifically:

Any borrowed books must be returned to the DUTH Library, and the undergraduate thesis
must be submitted in digital format.

In the case of residence in an Institution dormitory, the room handover procedure prescribed
in the Student Dormitory Regulations must be followed, and the room key must be returned.
Any technical equipment, books, or other borrowed educational material must be returned
to the Laboratories of the Department/School or the Institution.

The academic identity card (student ID) must be returned to the Department Secretariat.

It must be ensured that there are no outstanding financial obligations to any Service of the
Institution (e.g., refund of a paid Erasmus+ grant, etc.).

Calculation of Final Degree Grade

In the calculation of the degree grade, the grades of the courses are taken into account. The
degree grade is calculated as the weighted average grade of the individual courses (WAGC),
in accordance with the provisions of Ministerial Decisions ©141/B3/2166/1987 and
$141/B3/2457/1988.

Specifically, the grade of each course is multiplied by a coefficient, called the "weighting
factor" of the course; the sum of the individual products is then divided by the sum of the
weighting factors of all courses.

The degree grade is calculated as follows:

For those completing an Undergraduate Thesis (30 ECTS), the following formula applies —
Degree Grade:

0,80 x WAGC + 0,2 x Undergraduate Thesis Grade

For those not completing an Undergraduate Thesis, the following formula applies — Degree
Grade: WAGC

Based on its value, the degree grade is accompanied by a classification as follows:

"Good" (KaAwc) characterizes grades from 5.00 up to and including 6.49.

"Very Good" (Aiav kaAwc) characterizes grades from 6.50 up to and including 8.49.
"Excellent” (Apiota) characterizes grades from 8.50 to 10.

Diploma Supplement

The Diploma Supplement certifies the student's performance by providing a detailed record
of the courses attended and examined, the teaching and credit units accumulated, the grades
received, and the corresponding grades of the European Credit Transfer and Accumulation
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System (ECTS). The Diploma Supplement is issued in both Greek and English by the competent
ECTS/DS coordinator.

The categorization of the performance of successful students is based on the following
relative grading scale of the European Credit Transfer and Accumulation System:

ECTS Grades Percentage of students who typically achieve the grade
Grade A For the top 10% of successful students

Grade B For the next 25% of successful students

Grade C For the next 30% of successful students

Grade D For the next 25% of successful students

Grade E For the next 10% of successful students

The categorization of the performance of failing students is as follows:

ECTS Grades Percentage of students who do not achieve the grade

Grade FX Fail - Some more improvements are required for the performance to be
considered successful

Grade F Fail - Significant additional improvements are required

Graduation Ceremony (Oath)

i. To participate in the graduation ceremony, an application must be submitted following an
announcement-invitation by the Department Secretariat. The ceremony is conducted in
accordance with the provisions of Articles 221 and 224-226 of the DUTH Internal Regulations.
ii. Students must declare to the Secretariat whether they wish to take a religious or a political
oath.

iii. The Department holds three graduation ceremonies per year: one after the January exam
period, one after the June exam period, and one after the September exam period.

European Credit Transfer and Accumulation System (ECTS)

The ECTS system does not regulate the content, structure, or equivalence of academic
programs itself, as these are matters whose quality must be determined by the universities
themselves during the drafting of study programs. The credits assigned to each course,
internship, or undergraduate thesis express the workload required by each independent
educational component to achieve the intended objectives, in relation to the total workload
required to complete one academic year of full-time study. The workload required of each
student during one academic year of full-time study is estimated at an average of 1500-1800
working hours and is equivalent to 60 ECTS credits.

Undergraduate / Diploma Thesis

A student may undertake their undergraduate thesis in the 8th semester, which can last from
3 to 6 months. Upon its completion, it is mandatory to write the thesis report as well as to
conduct a public presentation, which is announced to all members of the Department. The
grading of the thesis is performed by a three-member committee of Teaching Staff
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(Professors, Lecturers, Laboratory Teaching Staff - EDIP) appointed by the supervisor. The
undergraduate thesis may be written in the English language. In this case, an extensive
summary in the Greek language must precede the English text. The undergraduate thesis is
optional, corresponds to 30 credits (ECTS), and is equivalent to two special elective courses
beyond the special electives that the student is required to choose.

All details regarding the undertaking of an Undergraduate Thesis in the Department of Physics
are explicitly mentioned in the Undergraduate/Diploma Thesis Regulations.

Internship

Participation in the Internship program for students of the Department of Physics is optional,
and they may participate only once during their studies. The Internship has been integrated
into the "Free Electives" of the Study Guide for the Undergraduate Program (UP) of the
Department of Physics. The total duration of the Internship for the Department of Physics is
2 consecutive months. To participate in the Internship program, students of the Department
of Physics must have completed or be currently attending at least their 5th semester of
studies.

All matters related to the Internship are mentioned in the Internship Regulations.

Internship Coordinator
lakovos Fantidis, Associate Professor, ifantidi@physics.duth.gr

Pedagogical & Teaching Adequacy Program

The Department of Physics provides its students with the possibility of obtaining certified
pedagogical and teaching adequacy. The Pedagogical and Teaching Adequacy Program
includes a series of courses, the successful completion of which ensures the achievement of
the objectives developed in Article 1 of the decision on Teaching Adequacy. Through this
Program, students are trained in the use and application of the most innovative and creative
teaching and learning methods and practices of the modern education system in the field of
Natural Sciences.

Students of the Department who wish to obtain the Certificate of Pedagogical and Teaching
Adequacy along with their degree must declare, attend, and successfully be examined in Six
(6) courses of the Department's Pedagogical and Teaching Adequacy Program. These courses
correspond to 30 ECTS out of the total 240 ECTS required for the degree.

The six (6) courses for obtaining the Certificate are the following and are distributed,
according to Laws 3848/2010 and 4186/2013, into the following three thematic units:
Thematic Unit A: Education and Schooling Issues (UP Elective Courses)

Semester 4: General Principles of Pedagogy (5 ECTS)

Semester 6: Educational Psychology (5 ECTS)

Semester 8: Psychology of Learning (5 ECTS)

Thematic Unit B: Learning and Teaching Issues (Mandatory and Elective)

Semester 4: Didactics of Physics (4 ECTS)

Semester 5: New Technologies in Education and Teaching of Online Science Courses (6 ECTS)
Thematic Unit C1: Special Didactics and Practicum

Semester 7: Physics Microteaching (5 ECTS)

All relevant information is mentioned in the Pedagogical and Teaching Competence
regulations.
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Student Mobility

Mobility via the ERASMUS+ Program

The ERASMUS+ program offers students the opportunity to spend a period of their studies or
carry out an internship in one of the 26 countries of the European Union (excluding Greece),
as well as in Iceland, Liechtenstein, Norway, Serbia, North Macedonia, and Turkey, for a
duration of 2 to 12 months. The Erasmus+ mobility period is recognized as part of the studies
through the award of ECTS credits. All relevant information regarding the process is available
in the Program Regulations, which are part of the DUTH Internal Regulations.

Selection of Students for Study Mobility via ERASMUS+

For the selection of undergraduate students who are to move for studies, the Department
has established the following evaluation criteria.

Student Selection Criteria:

Prerequisite Qualifications :

No. Criterion Description YES/ NO
1 Successful The student must have successfully passed
examination in at least 18 out of the 24 total mandatory
mandatory courses | courses from the 1st, 2nd, 3rd, and 4th
semesters.
2 English language The student must have proven knowledge
proficiency of English at a minimum level of B2.

Additional Merits / Weighted Qualifications:

No. Criterion Description Units
(Points)
1 Grade Point Average | G.P.A. of successfully examined courses G.P.A. x5
(GPA) (up to the September exam period of the
same academic year).
2 Previous mobility Completion of a previous mobility period | -20
during the last two calls for expression of
interest.
3 English language Proven knowledge of English: Up to 20
level e B2: 10 units
e C1: 15 units
e C2: 20 units.
4 Host country Proven knowledge of the host country's Up to 10
language level language:
* A1-A2: 5 units
e B1-C2: 10 units.
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5 Oral interview In the presence of the Faculty Advisor and | Up to 20
member(s) of the Department's Erasmus
Committee.

Selection of Students for Internship Mobility via ERASMUS

Regarding the selection of students who will undertake an ERASMUS+ Internship, the
selection criteria are defined in the DUTH ERASMUS+ Program Operating Regulations.
Obligations of Students Moving via ERASMUS+

Students moving within the framework of ERASMUS+ have the obligations set out in the DUTH
Internal Regulations, the DUTH ERASMUS+ Program Operating Regulations, the
Undergraduate Program (UP) Regulations, and the Regulations of the Host
Institutions/Organizations.

Department Coordinator for the Erasmus+ Program
Panagiotis Kogias, Assistant Professor, kogias@physics.duth.gr

Internal Mobility

The internal mobility program enables students to spend a period of their studies at another
Higher Education Institution (HEI) in Greece. Participation in the internal mobility program
provides the possibility for the home Department to recognize the period of study completed
in the study program of the host Department/Single-Department School.

Moving students who, during the period of their mobility, have been successfully evaluated
in educational activities of the host Department's/Single-Department School's study program,
may submit a request for the recognition of the corresponding educational activities (e.g.,
courses, seminars, laboratories). Applications for mobility are made centrally via a platform
of the Ministry of Education, Religious Affairs, and Sports, while the implementation process
is described in detail in the Internal Mobility Regulations, which constitute an Appendix to the
DUTH Internal Regulations.

Other types of mobility programs
Undergraduate students may move through other mobility programs following a decision by
the Department Assembly and based on the terms of each respective program.

Rights and obligations of undergraduate students

Undergraduate students are members of the DUTH academic community and enjoy the right
to knowledge, freedom of research, and the free expression of ideas within the framework of
academic freedom and academic ethics.

Students of the "Undergraduate Program in Physics":

a) Enjoy social and other benefits arising from student status in general and DUTH status
specifically. Student status is acquired upon enrollment in the Department and is maintained
until the degree is obtained. The student has the right to interrupt their studies in accordance
with current legislation. During the suspension of studies, student status is revoked and is
reacquired upon a new application by the interested party. Students also have the right to
apply for part-time study. Specific regulatory provisions of the DUTH Internal Regulations
(Annex 10) apply to exceptional cases of exceeding the maximum study duration, interruption
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of studies, and part-time enrollment.

b) express their views freely on educational and other matters, within the framework of
academic freedom and with respect for the rules of ethics of DUTH.

c) evaluate the work of Faculty members (Faculty) and all categories of educational and
specialized staff, as well as the quality and effectiveness of the educational and other work,
in accordance with the provisions of the law and the Regulations of the relevant Department
and the Institution.

d) receive information from the Department regarding the Program of Studies, their
educational obligations, and the rules and conditions for their uninterrupted studies.

e) cooperate with the teaching staff for their educational and examination needs, during the
days and hours announced at the beginning of each semester.

f) submit applications to the administrative services of the relevant Department, School, or
the Institution and receive timely and efficient service.

g) make use of the facilities, infrastructure, and means of DUTH, in accordance with the
regulations of the Institution.

h) benefit from the social and other provisions arising from the status of a student in general
and DUTH specifically.

i) submit reports and requests to the competent bodies of the Institution regarding matters
related to their education.

j) are represented through their legally appointed representatives in the collective bodies and
committees of the Institution and are informed about educational, research, and
administrative matters of the Institution that concern them through their representatives.

k) are free to express themselves individually or collectively within the framework of student
associations. Matters regarding the election of student association bodies, their meetings, the
method of convening their bodies, and any other matter related to their organization and
operation are defined in the student association's charter. The election of student association
bodies may be conducted electronically, provided this is stipulated in the association's
charter.

[) participate in paid activities of DUTH, under the terms and conditions defined by relevant
legal provisions.

m) participate in international and European student exchange programs (such as Erasmus+
studies, Erasmus+ placement), according to the criteria and procedures defined by the
competent body, the State Scholarships Foundation (IKY), and DUTH.

n) request, by filing a report to the Student Advocate, the investigation of cases regarding the
perceived non-compliance with the provisions of the law or the Regulation, the Institution's
Code of Ethics, Study Regulations, etc.

2. DUTH students have the following obligations and are required to:

a) respect fellow students, faculty members, and all staff of the Institution.

b) be informed regarding the Internal Regulations of DUTH and the specific operational
regulations of the Institution that concern them; they must apply these with consistency and
responsibility, acting in a lawful manner during the exercise of their student duties and events
that is always compatible with the functioning of the Institution.

c) fulfill their student duties with diligence and responsibility, and specifically:

ca) stay updated on the curriculum they are following and the academic calendar, ensuring
they understand and keep track of the educational process through the e-Class electronic
platform, the official websites of the Departments, the School, and DUTH, as well as through
official announcements.
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cb) participate in educational activities appropriately and in accordance with their terms of
conduct.

cc) contribute to the smooth and effective functioning of all educational activities by
refraining from any action or behavior that could negatively impact their conduct.

cd) fulfill the duties they undertake within the framework of participating in educational
activities.

ce) comply with the guidelines and recommendations provided by instructors or other
competent bodies and services of the Institution.

cf) adhere to research ethics, particularly regarding the protection of intellectual property
rights.

cg) participate in examinations orderly and in accordance with the Institution's regulations,
refraining from any act or behavior that could obstruct or jeopardize their smooth conduct or
lead to disqualification, such as copying or using inappropriate items, documents, or devices
during the exam.

ch) participate in the evaluation processes of courses, structures, and services of the
Institution by submitting their views in an objective, fair, and impartial manner, with the goal
of improving the quality of studies.

d) uphold academic ethics and the principles of academic integrity.

e) respect and protect the University's facilities, surrounding areas, and equipment, and
ensure the cleanliness and orderliness of its premises.

f) present their academic identity card (student ID) when requested by members of the
teaching staff, administrative staff, or security personnel within the scope of the Institution's
operations.

DUTH takes special care to ensure the exercise of rights for Students with Disabilities (SwD)
and their equal integration into the University. Specifically, it ensures the implementation of
measures that guarantee access to the Institution's premises, provides the necessary
infrastructure and support, and ensures the required conditions for their unimpeded
participation in the educational process and examinations. Matters regarding the education
of students with disabilities and special educational needs or learning difficulties are
regulated in accordance with current legislation and international best practices.

Students coming from other domestic Higher Education Institutions (HEls) or equivalent
foreign Institutions who enroll at DUTH as guest students have the same rights and obligations
as DUTH students for the duration of their studies at the Institution. Article 185 of the DUTH
Internal Regulations details the social and other benefits and opportunities available to
students.

Plagiarism

Plagiarism is defined as the copying of another person's work, as well as the use of someone
else's work—whether published or unpublished—without proper citation. The inclusion of
any source material in assignments without appropriate reference, including a student’s
own previous studies (self-plagiarism), is considered a serious academic offense.

When submitting any assignment or an undergraduate thesis, students are required to
declare whether they have utilized the work or ideas of others.

Regarding the detection of plagiarism, DUTH utilizes the Turnitin software program.

Academic Faculty Advisor
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The Academic Faculty Advisor (AFA) is assigned to a student upon enrollment and remains
the same until the completion of their studies. The AFA is a member of the teaching staff who
guides and supports students throughout their academic journey. The AFA serves in a
consultative role regarding the student's academic progress and is available for unscheduled
meetings to provide assistance. Furthermore, the AFA can redirect students to specialists
(such as the Center for Counseling and Psychological Support) in cases of personal problems
affecting their studies. The AFA monitors the student's progress and encourages them to
achieve their professional goals to the best of their ability.

Communication with the Academic Faculty Advisor

The AFA has access to the telephone numbers and institutional email addresses of the
students they support to facilitate communication (whether in person, by phone, or online).
Meetings between the AFA and students may be held individually or in groups. Students may
also request private meetings with their Advisor. The content of these discussions is
confidential, and the student's personal data is protected by the AFA. The Advisor is granted
access to the student's personal academic records (e.g., detailed transcripts) only after
written consent is provided. Discussions with the AFA are purely advisory and in no way
binding. Decisions made by students regarding their academic path or any specific academic
issues they face remain exclusively their own choice.

Full details can be found in the Academic Advisor Regulations, which constitute an Appendix
to the DUTH Internal Regulations.

Performance Awards for Undergraduate Students

DUTH grants annual performance awards to the undergraduate student of each School who,
during the previous academic year, met the following criteria:

a) Successfully completed all courses of the previous academic year as prescribed by the
Department’s indicative curriculum (all three examination periods—January, June, and
September—of the year under consideration are taken into account).

b) Achieved the highest grade point average (GPA) across all courses (including the
undergraduate or diploma thesis), calculated as a simple average without the use of weighting
factors.

The award consists of a special diploma presented during a ceremony held on the feast day
of the Three Hierarchs. The names of the award-winning students are published on the official
websites of the School, the Department, and the University.

The following are not eligible for a performance award:

a) Students who have not successfully passed all courses prescribed by the indicative
curriculum for the academic year under consideration.

b) Students who have exceeded the normal duration of studies (n years).

c¢) Students who have been admitted via qualifying examinations (entry exams for graduates).
All matters regarding these awards are detailed in the relevant Regulations, which constitute
an Appendix to the DUTH Internal Regulations.
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PART Il
SERVICES & SUPPORT STRUCTURES
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Catering

Student restaurants operate in all cities where DUTH is based, providing breakfast, lunch, and
dinner. These facilities operate daily, including weekends and public holidays, from
September 1st to June 30th of each academic year, except for the Christmas and Easter
holidays as defined in the academic calendar.

Applications for free catering are submitted exclusively online through the dedicated
information system of the Electronic Student Services System during the periods announced
by the Directorate of Academic Affairs. The relevant costs are fully covered by the regular
budget of DUTH. Further information can be found in the Detailed Catering Application Guide.
Contact Information:

Email: tftm@kav.duth.gr

Tel: +30 25120 462363, -62, -61

Details regarding the competent Department can be found at the following link:
https://duth.gr/duth-life/sitisi-stegasi/

Housing Allowance

In accordance with current legislation, undergraduate students of Higher Education
Institutions and Higher Ecclesiastical Academies who are Greek citizens or citizens of other
European Union countries are granted an annual housing allowance. This is subject to the
terms and conditions specified in the relevant Joint Ministerial Decisions.

Applications for the housing allowance must be submitted within a designated deadline,
typically from June 1st to June 30th of each year, unless otherwise specified by a circular from
the Ministry of Education, Religious Affairs, and Sports. Applications are submitted via an
Electronic Application, which provides a detailed description of the terms, conditions, and
the submission process.

Contact Information:

Email: tfm@kav.duth.gr

Tel: +30 25120 462363, -62, -61

Details regarding the competent Department can be found at the following link:
https://duth.gr/duth-life/sitisi-stegasi/

Housing

DUTH provides free housing for a specific number of students in each city where it operates.
In Alexandroupoli, where there is no permanent student dormitory, the University leases
rooms in hotels and apartment complexes through a public tender process.

Applications for free housing are submitted exclusively online via the dedicated information
system during the periods announced by the Directorate of Academic Affairs. Detailed
information regarding the housing process and conditions can be found in the relevant
Regulations in Annex 21, which are part of the DUTH Internal Regulations (Government
Gazette 4751/B/20-08-2024).

Contact Information:

Email; tfm@kav.duth.gr

Tel: +30 25120 462363, -62, -61

Department details are available at: https://duth.gr/duth-life/sitisi-stegasi/
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Travel Facilitation

Students are entitled to a discount on tickets for their travel within Alexandroupoli and
throughout the country by bus or train. During travel, students are required to present their
academic identity card (student ID).

Career and Liaison Office

The Career and Liaison Office of DUTH was established in 1997 within the framework of the
Operational Program for Education and Initial Vocational Training. It serves as an information
hub for students and graduates, aiming to act as a bridge between the University and the
professional community.
The Employment and Career Structure (DASTA) of DUTH was established under the
Operational Program for Education and Lifelong Learning of the National Strategic Reference
Framework (NSRF) and is operated by the Institution itself. DASTA is responsible for
coordinating and implementing the actions of the Liaison Office and the Innovation and
Entrepreneurship Unit. Its purpose is to provide stakeholders with the necessary tools for
their personal and professional development.
Information:

e Tel:+3025410 79115, +30 25510 30022

e Email: career@duth.gr

Library and Information Center (LIC-DUTH)

The Library of the School of Science is located at the Kavala Campus (Library Building).

All members of the University Community have borrowing rights. Books can be borrowed for
a period of two weeks. Additionally, the Library is equipped with a photocopying machine,
and photocopies are provided free of charge for a limited number of pages of library material.
Further information regarding the organization and operation of the LIC-DUTH can be found
in the Library and Information Center Operating which constitute an Appendix to the DUTH
Internal Regulations.

Librarian in Charge Sultana Dalakou, Administrative Staff, sdalakou@admin.duth.gr

Center for Psychological and Counseling Support (KEPSYSY-DUTH)

The Center for Psychological and Counseling provides psychological and counseling services
aimed at the prevention of mental health issues among members of the university
community, particularly for students of undergraduate, postgraduate, and doctoral
programs.

The Center is staffed by psychologists and social workers. Its headquarters are in Komotini,
but it also maintains an office in Alexandroupoli. Its operations are coordinated by a scientific
committee consisting of five faculty members specializing in psychiatry, psychology, and
social work. Personal data collected and processed by the Center are strictly limited to those
necessary for the specific, clearly defined purpose and the respective legal basis.

Center for Psychological and Counseling Support
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The Center for Psychological and Counseling Support (KEPSYSY-DUTH) provides psychological
and counseling support to prevent mental health problems among members of the university
community, in par©cular for students of the Jrst, second, and third cycles of study programs.
Psychologists and social workers staT KEPSYSY-DUTH; it is based in Komo6ni but also
maintains an okce in Alexandroupolis. Its operadon is coordinated by a scien®Jc commiZzee
consiseng of Jve TRS members specializing in psychiatry, psychology, and social workers. The
personal data collected and processed by KEPSYSY-DUTH are only those that are necessary for
the speci]c and clearly deJned purpose and the specijc legal basis.

In this context, the processing that takes place concerns the personal data provided by those
served at KEPSYSY-DUTH, by comple©ng an applicabon or registering, such as:

IdenBty Data

Contact Data

Health Data

In all cases where consent is required, the KEPSYSY-DUTH follows the procedures provided by
the Law for obtaining it. The right to withdraw consent is reserved at any ©me. Your personal
data is collected in accordance with the GRPD and applicable naBonal legislaBon, either at the
start of your relaBonship with KEPSYSY-DUTH or later, and is processed on a legal basis:

Consent, when the students come for support to KEPSYSY-DUTH.
The ful}Iment of duty for public interest and execu©on of legal obligadon.
Those interested students can be addressed to:

CommunicaBon

e-mail: kepsysy@duth.gr

Equal Access Unit

The Equal Access Unit of DUTH (MIP-DUTH) is aimed at students with disabili©es and/or other
special educaBonal needs, otering targeted services for improving accessibility to the
educaBonal process, strengthening skills for personal development, personalized academic
support, and strengthening equal par6cipadon in all acbvibes and acons of the University
and wider community.

ObjecBves of MIP-DUTH:

Ensuring equal access for students with diTerent abiliGes and requirements to academic
studies.

Equal, unrestricted par6cipadon in the life of the University Community and in the individual
acovibes that take place within the framework of their studies.

Vision of MIP-DPTH:

Creabng an inclusive academic environment
Services provided by qualijed staT

Psychosocial Guidance: Provision of counseling support by specialized psychologists and
social workers.

Transporta®on/Moving Service: Ensuring free movement of students with mobility and other
problems from their residences to the University.
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Digital Accessibility: Technical support and soOware that convert educaBonal materials into
accessible forms, such as DAISY and EPUB.

Support in the EducaBonal Process: Measures and pracGces aimed at facilitabng the
parBcipadon of all students, regardless of disabili©es or learning dikculBes

Accessible books / AssisBve Technologies: Providing e-books, screen readers, magnijers, and
text-to-speech soOware.

Educa®on/Training: Educa®onal seminars for students about equal access pracOces, events
to raise awareness among students.

MIP-DUTH is addressed to every undergraduate and master's degree students with DisabiliBes
and with Special Educaonal Needs in DUTH, and its services are otered free.

Communicagon:
Tel: +30 25310 39050

email: mip@duth.gr
Student Advocate

The insBtuBon of the Student Advocate started at DUTH in 2019 with the aim:

the mediaBon between students and professors or the administraBve services of the
Founda6on.

maintaining legality within the framework of academic freedom.

addressing instances of maladministraBon.

ensuring the proper operadon of the Foundadon.

The Student’s Advocate, who heads the okce of the same name without remuneraBon, may
be a professor or Emeritus professor of the Democritus University of Thrace and is appointed

by the Senate, following a proposal by the Rector and the opinion of the Student Welfare
Council.

ResponsibiliBes

InvesBgates cases, either on its own iniBabve or following a student's report, and mediates
with the competent authoriBes of the Insétuon for their resoluéon.

He may request from the Foundabon's services any informaGon, document, or other evidence
relabng to the case, interrogate persons, perform an autopsy, and call for expert opinions.

If he concludes that in a speci]c case legality has not been followed, that there are instances
of maladministraBon, or that the proper funconing of the Ins6tudon has been disrupted, he
shall draw up a report which it shall communicate to the professor concerned or the
competent administrabve department and the student who submiZed the report, and shall
mediate in any appropriate manner to resolve the problem.

He may, by his own decision, close a case that is deemed to be manifestly vague, unfounded,
or unsubstan®ated, while if he considers that there is evidence of a disciplinary oTense, he
shall refer the case to the competent disciplinary body.

Provides informaBon to the insBtubon's staT and students about the operadon,
responsibili©es, and mission of the Student Advocate.

Plans and coordinates training acOvibes for students and staT of the insGtuon, in
collabora®on with other units of the insBtudon, as well as with external organizadons, in
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parBcular with the Ombudsman and the Student Advocate of other universifes in Greece and
abroad.

ParBcipates in the formulabon of internal policies and the development of tools to enhance
integrity and transparency, and cooperates with the competent bodies of the DUTH in draOing
the Code of Conduct of the DUTH, the Regula®ons for the Management of ConNicts of Interest,
and protocols for dealing with incidents of fraud and corrup©on.

Informs and collaborates with the ins6tuBon’s governing bodies, the Ethics CommiZzee, the
Internal Audit Unit, the insBtudon's Integrity Advisor, and the organizaonal unit responsible
for administraBve support and human resources issues, for the development and
implementaBon of integrity policies and standards within the ins6tudon.

The student's advocate has no authority in maZers of exams and students’ grades.

The Jndings of the student's Advocate, as well as a report on his annual acbvifes, are
published on the Foundabon's website, subject to the provisions of arbcle 130 par.4 , of Law
4957/2022.

The interested students can submit their requests:

by email at: synigoros@duth.gr

in person or by post (surname or anonymous) to the address: Democritus University of Thrace,
Okce of the Student Advocate, AdministraBon Building (Rectorate), Campus, 69100 Komo®éni.
Student Advocate

Marika Giune, Professor of the Law Department of the School of Law of DUTH.

Gender Equality and AnB-DiscriminaBon Commission

The CommiZee has nine members and consists of six (6) faculty members, one (1) member of
the EEP, EDIP or ETEP, one (1) member of the administradve staT and one (1) student/three.

The CommiZee for Gender Equality and An©-Discriminadon of the Democritus University of
Thrace (EIFKD-DUTH) is an advisory body to the University and its administrabve bodies. The
CommiZee's mission is to promote gender equality and combat discriminaBon based on
gender, racial or ethnic origin, religion or beliefs, health/disability status, age, or sexual
orientadon at all levels of operaBon and in all procedures and ac6vibes of academic life. The
CommiZee contributes to the prevenBon and combabng of all forms of discriminabon and to
the prevenBon and combabng of sexism, sexual harassment, and all forms of harassing
behavior within the ins6tudon.

The CommiZee has nine members and consists of six (6) faculty members, one (1) member of
SSS, LTS, or STS, one (1) member of the Administrabve StaT, and one (1) student.

The EIFKD-DUTH has the following responsibilifes:

a) prepares and revises acoon plans for the promo6on and assurance of substanve equality
and the Jght against discriminabon in the educaBonal, research and administrabve
procedures of the Founda®on, which are approved by the Senate and prepares an annual
report which it submits to the Senate and the Board of Directors,

b) recommends to the competent bodies measures to promote equality and combat
discrimina®on, to deal with sexual harassment and any kind of harassing behavior,
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c) monitors and evaluates the course of implementaBon of the above measures and their
results, and recommends their modiJcafon, revision, or addi®on of them,

d) provides informaBon and training to the members of the academic community in maZers
of its competence,

e) promotes the development of study programs and the organizabon of seminars and
lectures focusing on issues within its remit,

f) promotes the preparadon of studies and research on issues related to its competence,

g) records reports and complaints about incidents of discriminatory and sexual or gender-
based harassment and forwards them to the competent bodies, in accordance with the
University's Internal RegulaBons and the applicable legislaBve provisions,

h) assists vicoms of discriminaBon, sexual harassment, and harassing behavior when reporéng
discrimina®on or harassment.

The students of DUTH also have the right to report incidents of negave discriminadon to the
Gender Equality and AnB-Discriminabon CommiZee. A report can be }led either by the
alleged vicOm himself, or by a person/s who have witnessed incidents of negabve
discriminaGon. Reports are either named or anonymous.

CommunicaBon with the Equality Commission at e-mail: genderequality@duth.ar

Submission of Complaints and Appeals

To ensure, through an appropriate management mechanism, the improvement of the quality
of services provided by the Academic Departments of Democritus University of Thrace to all
students, procedures have been established that provide reliable, systema6c, conBnuously
improving, and impar@al recording and addressing of any problems encountered by students
during their studies. For this reason, students are given the right to submit complaints or
appeals regarding any problems or in reladon to the services provided. The complaints and
appeals management policy applies to the enBre acOve student populadon of the three cycles
of study of the InsBtubon's Academic Departments. Students are required, before submit,ng
their complaint or objecBon, to study the Guides and the general and specijc Study
Reguladons of the Study Programs in which they are enrolled, as well as the general Operaéng
RegulaBons of the Ins6tubon, to be aware of their rights and obligabons. The RegulaGon for
the Management of Complaints and Appeals  (RFMOCA) aims to ensure, through an
appropriate management mechanism, the quality of services provided by the Academic
Departments of the Democritus University of Thrace to all students parBcipa®ng in its Study
Programs. RFMOCA establishes and de]nes procedures that provide reliable, systema6c,
conBnuously improved, and impar©al recording and handling of malfuncons encountered by
students during their studies.

Students at the Democritus University of Thrace may also use the following means and
methods to submit complaints:

QuesBonnaires: Use of quesBonnaires compiled by MODIP-DUTH, which anonymously
evaluate:

a) the educaBonal process
b) food and accommodaon services

39


mailto:genderequality@duth.gr
https://duth.gr/wp-content/uploads/2025/05/%CE%A0%CE%B1%CF%81%CE%AC%CF%81%CF%84%CE%B7%CE%BC%CE%B1-26.-%CE%9A%CE%B1%CE%BD%CE%BF%CE%BD%CE%B9%CF%83%CE%BC%CF%8C%CF%82-%CE%94%CE%B9%CE%B1%CF%87%CE%B5%CE%AF%CF%81%CE%B9%CF%83%CE%B7%CF%82-%CE%A0%CE%B1%CF%81%CE%B1%CF%80%CF%8C%CE%BD%CF%89%CE%BD-%CE%BA%CE%B1%CE%B9-%CE%95%CE%BD%CF%83%CF%84%CE%AC%CF%83%CE%B5%CF%89%CE%BD.pdf
https://duth.gr/wp-content/uploads/2025/05/%CE%A0%CE%B1%CF%81%CE%AC%CF%81%CF%84%CE%B7%CE%BC%CE%B1-26.-%CE%9A%CE%B1%CE%BD%CE%BF%CE%BD%CE%B9%CF%83%CE%BC%CF%8C%CF%82-%CE%94%CE%B9%CE%B1%CF%87%CE%B5%CE%AF%CF%81%CE%B9%CF%83%CE%B7%CF%82-%CE%A0%CE%B1%CF%81%CE%B1%CF%80%CF%8C%CE%BD%CF%89%CE%BD-%CE%BA%CE%B1%CE%B9-%CE%95%CE%BD%CF%83%CF%84%CE%AC%CF%83%CE%B5%CF%89%CE%BD.pdf

c) digital services
d) available infrastructure
e) administraBve procedures provided.

Student Ombudsman: Operabng RegulaBons of the Student Ombudsman, Student
Ombudsman: The Operabng RegulaBons of the Student Ombudsman, which are included in
the Internal RegulaBons of the InsBtudon, detail his responsibilioes and describe the
procedure for submitng complaints and appeals that fall within his remit.

Gender Equality and An©-DiscriminaBon CommiZee: The Foundabon's Internal RegulaBons
set out in detail the responsibili©es of the Gender Equality and An©-Discriminabon CommiZee
and describe the procedure for submitng complaints and appeals that fall within its remit.

Ethics CommiZee: Code of Ethics and Good Pracfce Ethics CommiZee : The Code of Ethics
and Good PracBce, included in the Founda®on's Internal Reguladons, sets out in detail the
responsibilioes of the Ethics CommiZee and describes the procedure for submitng
complaints and appeals that fall within its remit.

Other services
Philological edi©ng of texts

The electronic planorm Philologus provides language correcon and philological ediong to
texts wrizen in the Greek language by members of the University Community of DUTH.

Technical Support

The Computerizabon Department operates a University Technical Support Service (helpdesk)
to provide assistance with requests/problems relabng to the services it supports. The
Technical Support Service (helpdesk) receives and forwards requests regarding the services
provided for processing. At the same ©me, it monitors and provides updates on the progress
of resolving any reported problems.

The service handles requests or issues related to:

electronic secretarial services

electronic protocol service

services through collabora®ng agencies (Eudoxus, Academic Iden®ty, etc.)

use of applicaBons installed on the service computers of administrabve stat
preparadon of technical specijcabons

issuance and use of digital cer®]cates

ApplicaBons can be submiZed via the helpdesk.duth.gr planorm or by telephone.

Useful Links

Members of the academic community of the Democritus University of Thrace can access the
following soOware:

MATLAB is an environment that oTers capabili©es for numerical calculaBons, data analysis,
graphical representa®ons, algorithm development, simulaBon, and system modeling in
combinaBon with a high-level programming language.

ArcGIS is a comprehensive collecéon of soOware products for Geographic InformaSon
Systems (GIS). It is used in a wide variety of applicaBons, including design, analysis,
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management, and recording of geographic systems, environmental management, land
records management, land planning, vehicle tracking, and more.

IBM®SPSS®Stadsecs is a powerful staBsBcal soOware planorm. It provides a powerful set of
funcBons that allows the extrac6on of acbve informadon from data.

The MicrosoO 365 Educadon is a powerful program to which various services that can be
ublized by academic communiBes are added/removed. For instance, it oTers Windows
10/Windows 11 operabng systems, 1 TB of available storage space through OneDrive for
Business, Okce 365 applicaBons (Word, Excel, PowerPoint, OneNote, etc.), MS Teams, and
other applicadons.

The MicrosoO Azure Dev Tools provides members of the university community with free
MicrosoO®soOware for educaBonal purposes.

Useful Documents

Internal RegulaBons of the Democritus University of Thrace - with all Annexes

Undergraduate Studies RequlaBons

EducaBonal Visits RequlaBons

ExaminaBon Requla®ons

Internship Reqgula®ons

Internal RequlaBons for the OperaBon of the Erasmus Program

RequlaBon of procedures and issues related to exceeding the maximum dura®on of study

RequlaBons for Internal Student Mobility

RegulaBons for Academic Advisorsa

RequlaBons for the operabon of the Student Ombudsman

RequlaBons for student residences

RequlaBons for student achievement awards

RequlaBons for the Management of Complaints and Appeals

Code of Conduct for Good Pracbce

Study RequlaBons

Department Internship Regulaons
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https://duth.gr/wp-content/uploads/2025/04/%CE%A0%CE%B1%CF%81%CE%AC%CF%81%CF%84%CE%B7%CE%BC%CE%B1-27.-%CE%9A%CF%8E%CE%B4%CE%B9%CE%BA%CE%B1%CF%82-%CE%94%CE%B5%CE%BF%CE%BD%CF%84%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1%CF%82-%CE%9A%CE%B1%CE%BB%CE%AE%CF%82-%CE%A0%CF%81%CE%B1%CE%BA%CF%84%CE%B9%CE%BA%CE%AE%CF%82-1.pdf
https://physics.duth.gr/wp-content/uploads/2025/06/1_ApofSygkl-Kan-PPS-Fysikis.pdf
https://physics.duth.gr/wp-content/uploads/2022/07/%CE%9220.2.%CE%9A%CE%B1%CE%BD%CE%BF%CE%BD%CE%B9%CF%83%CE%BC%CF%8C%CF%82-%CE%A0%CE%91.pdf

PART IV
STUDY PROGRAM
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Summary of the UNDERGRADUATE STUDY PROGRAM (USP)
ElecOve courses are highlighted in gray.

For students admized in 2024 and 2025, who are in their Jrst and second years, the
informaBon is based on the new USP.

For the 3rd and 4th years, the informa6on is based on the old USP, with the new USP, which
applies to students admiZed from 2024 onwards, shown in parentheses.

1st Year

General
Physics |

DiTeren
Gal

Calculus
I

@Vector
Calculus

Algebra

ECompu
ter

Science
Laborat | O 5 0 5 5 2 5

ory for

Physicist
S

Chemist

ry
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General

Physics Il

DiTeren6al
Calculus 1l

General

Physics
Laboratory

Algorithms
and

computer

programmi
ng

Transforma
Bons and
Fourier

Analysis

2d Year
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DiTeren®al
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Electromagn
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Atomic
Molecular 4
Physics

Mathemabc
al Methods | 4
in Physics

Electrical Circuit
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Wave - OpBcs

ElectromagneBs
m Il

Electronics

4

Environmental
Physics

3

Physics Teaching

4 ECTS (In
the old USP),
they do not
count
towards the
total ECTS
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Ideas in Physics
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Research
Methodology
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Foreign
Language
(ENGLISH /
FRENCH)

3d Year
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Mechanic
sl

3(4)

3(4)

3(4)
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Electroni
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Quantum

Mechanic
sl

Solid
State
Physics

Basic
Telemetr
y

Applica®
ons

New
Technolo

gies __in
EducaBo

n and
Teaching
Online
Courses
in
Physical
Sciences

(4)

@

1)

()

(%)

(6)

Philosop
hy and
Physics

Nuclear

Physics 4 0 0 4 4 6 (5)
P?ysics 4(0) 0 0 4(0) 4(0) 6 (0)
0
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Material

s Science

and 4 4 4 6 (5)
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)%
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| Physics 4 4 4 60

Theore®
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Complex
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Foreign

Languag | (4) (4) (4) (5)

e
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4% Year

Astronomy

Astrophysic
S

7.0

7(5)

Atomic-
Nuclear
Physics
Laboratory

5.0

Quantum
Mechanics
Il

6(5)

Electronic
Circuits

3(4)

3(4)

3(4)

6(5)

Nanomateri
als and
Applicaon
S

3(0)

3(0)

3(0)

6(0)

Materials
Characteriz
aoon

3(4)

3(4)

3(4)

6 (5)

Physics and
Technology
of Thin
Films

3(4)

3(4)

3(4)

6(5)

Nonlinear
Circuits and
Systems

3(0)

3(0)

3(4)

6 (5)

Nonlinear
Dynamics —
Chaos
Theory

3(4)

3(4)

3(4)

6(5)
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Introduc6o
n to Neural
Networks

3(4)

3(4)

3(4)

6(5)

Computabo
nal Physics
and
Applicaon
S

3(4)

3(4)

3(4)

6(5)

Network
and Graph
Theory

3(4)

3(4)

3(4)

6(5)

Renewable
Energy
Sources

3(4)

3(4)

3(4)

6(5)

Nuclear
Technology

3(4)

3(4)

3(4)

6(5)

Energy
Systems
Modeling

3(0)

3(0)

3(0)

6(0)

Applied
Physics

3(4)

3(4)

3(4)

6(5)

Parfcle
Physics

3(4)

3(4)

3(4)

6(5)

Biomechani
CS

3(4)

3(4)

3(4)

6(5)

Relabvity

Metrology
and
Measurem
ent Systems

Prac6cal
training
and/or

Microteachi
ng in
Physics (5
ECTS)
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Degree Thesis

12(15)

Nanoelectroni
cs

3(4)

3(4)

6(5)

Design of New
Materials and

Devices

3(4)

3(4)

6(5)

Special Topics
in OpBcs

3(4)

3(4)

6(5)

Electronic
Circuits __and
Digital
Systems
Laboratory

3(4)

3(4)

6(5)

Digital Circuits
and Systems

3(4)

3(4)

3(4)

6(5)

ChaoBc

Systems
EvaluaBon

3(4)

3(4)

3(4)

6(5)

Data Analysis

3(4)

3(4)

3(4)

6 (5)

Advanced

Programming
Languages

4(2)

0(2)

0(2)

4(4)

3(4)

6(5)

Quantum

InformaBon
Theory

3(4)

3(4)

3(4)

6(5)

Telecommuni
cabons

Systems

3(4)

3(4)

3(4)

6 (5)

Physics of the
Atmosphere

3(4)

3(4)

3(4)

6 (5)

Medical
Physics

3(4)

3(4)

3(4)

6 (5)
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ApplicaBons
of Radiabon,

Dosimetry,
and RadiaBon
ProtecBon

3(0)

3(0)

3(0)

6(0)

Meteorology

3(4)

3(4)

3(4)

6(5)

Energy
ProducBon

3(4)

3(4)

3(4)

6(5)

Psychology of
Learning

Note: The thesis corresponds to two (2 x 6 = 12 ECTS) courses in the old USP and three (3x 5
= 15 ECTS) courses in the new USP.

(4)

52

(4)

(4)

(5)




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y101-2023 SEMESTER 1st Semester
COURSE TITLE Physics |
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS
. . . WEEK
teaching hours per week and the corresponding ECTS Credits.
5 8.0

General Knowledge
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS166/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course includes the material of mechanics, oscillations and mechanical waves, at a level higher than the level of secondary
education. The study is based on infinite calculus and simple differential equations. Emphasis is placed on understanding the principles
and physical laws of a) Mechanics of material point and solid body b) Harmonic oscillator and Mechanical waves.

Upon successful completion of the course, the student will have acquired:

¢ Ability to demonstrate in-depth knowledge and understanding of key concepts, principles and laws related to Point Material
Mechanics, Solid State Mechanics, Harmonic Oscillator and Mechanical Waves.

¢ Ability to apply this knowledge in solving related complex problems.

e Critical thinking ability to be able to evaluate, analyze and relate this knowledge.

* Ability to interpret phenomena of everyday life.

* Ability to develop cooperation with other fellow students to solve problems related to this course.




General Skills

Search, analysis and synthesis of data and information,
ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

Working in an international environment,

research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

Promoting free, creative and inductive reasoning

Autonomous work
Critical thinking
Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use

3. COURSE CONTENT

Introductory concepts Systems of Units. Dimensional analysis. Vectors Kinematics. Dynamics. Reference systems. Energy. Momentum.
Angular Momentum or Rotation Dynamics of Solids. Harmonic Oscillator. Mechanical waves.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 125
Tutoring 75
Total 200

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a

Student evaluation languages
Greek

Method (Formative or Concluding)
Formative

Student evaluation methods
Written Exam with Problem Solving
Written Assignment

Rate
90
10




patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

? OYZIKH A ENIZTHMONEZ KAl MHXANIKOYZ TOMOZ A’, Giancoli C. Douglas. Ek86coelg T(OAa

? Serway/Jewett: "OYZIKH MNA ENIZTHMONEZ KAl MHXANIKOYZ" Mnyxavikr -Talavtwoelg kat Mnxavikd Kopata-
Oeppoduvaplki- ZXeTIkOTNTA EKSO00ELG KAeLbApLBuOG.

? Halliday, Resnick, Krane: "®YZIKH" Tépog 1, Exd6oeig A.T. MveuLATIKOG

Eudoxus

? OYZIKH A ENIZTHMONEZ KAl MHXANIKOYZ TOMOZ A’, Giancoli C. Douglas. Ek§0coelg T{LOAa

? Serway/Jewett: "®YZIKH A ENIZTHMONES KAl MHXANIKOYZ" Mnxavikn -TaAavtwoelg kot Mnxavikd Kopato-
Oepuoduvaulkn- IXeTkotnTa Ekdooelg KAeldaplbuog.

? Halliday, Resnick, Krane: "®YZIKH" Téuog 1, Ekddoeig A.T. MVELLATIKOG




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS UNDEGRADUATE STUDY PROGRAM: PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y102-2023 SEMESTER 1st Semester
COURSE TITLE Calculus |

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS

. . . WEEK
teaching hours per week and the corresponding ECTS Credits.
4 6.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES None

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS168/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course covers the following general topics:
Functions
Limits
Derivatives - Applications of derivatives
Some derivatives - applications
Integrals
Integration techniques
Multiple integrals (simple reference)
Sequences — Series
Taylor—Maclaurin series
and general applications of these to physics problems, in order for the student to build the required mathematical background for the
next semesters of studies.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
Working in an international environment, and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Decision making
Autonomous work
Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Functions

Limits

Derivatives - Applications of derivatives
Some derivatives - applications
Integrals

Integration techniques

Multiple integrals (simple reference)
Sequences — Series

Taylor—Maclaurin series

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(ICcT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Communication with students

TEACHING ORGANIZATION .
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive Lectures 52
learning, Study visits, Study / creation, project, creation,
project. Etc.

Writing project 30

Bibliographic research

The supervised and unsupervised workload per activity is & analysis 70
indicated here, so that total workload per semester Tutoring 26
complies to ECTS standards

Total 178




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Method (Formative or Concludin
Assessment Language, Assessment Methods, Formative or ( g)

Formative
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Problem Solving 60
Written Assignment 40

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

THOMAS AMEIPOXTIKOZ AOTIZMOZ, [George B. Thomas], Jr., Joel Hass, Christopher Heil, Maurice D. Weir

ATELPOOTIKOG Kal ALavUoPOTIKOG Aoylopog, Adams R.A., Essex C.

Avwtepa Mabnuatikad, 3n ‘Ekdoon, Wrede Robert C.,Spiegel Murray R.

NOYLOMOC GUVOPTAOEWVY LA LETABANTAG UE OTOLXELO SLAVUCHATIKAG KAl YPOUUIKAG AAyeBpag, TEPZIAHZ XAPAAAMIMOZ
Avwtepa Mabnuatikda, MQYZIAAHZ XPONHZ

Eudoxus

THOMAS AMEIPOZTIKOZ AOTIZMOZ, [George B. Thomas], Jr., Joel Hass, Christopher Heil, Maurice D. Weir

ATELPOOTIKOG Kal ALaVUGUOTIKOG Aoylopog, Adams R.A., Essex C.

Avwtepa Mabnuatikad, 3n Ekdoon, Wrede Robert C.,Spiegel Murray R.

NOYLOMOG GUVOPTAOEWVY HLAG LETABANTAG UE OTOLXELA SLAVUCHATIKAG KAl YPOUUIKAG AAyeBpag, TEPZIAHZ XAPAAAMIOZ
Avwtepa Mabnuatikd, MQYZIAAHZ XPONHZ




COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | SEMESTER | 2°
COURSE TITLE | Vector Calculus —Linear Algebra
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.

LECTURES 5 6

Please, add lines if necessary. Teaching methods and

organization of the course are described in section 4.
COURSE TYPE | Scientific Area

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | YES
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

This course aims to introduce students to vector analysis, the fundamental elements of analytic
geometry, and linear algebra.
Upon successful completion of the course, students will be able to:
¢ Perform basic vector algebra operations.
¢ Understand the gradient of a scalar field, as well as the divergence and curl of a vector field,
and be able to compute these quantities.
¢ Understand the concepts of vector calculus and apply them to compute particle motion and
rotation.
e Solve systems of first-degree linear equations.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas




Decision-making
Working independently

Production of new research ideas

Working in an international environment

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

3

COURSE CONTENT

Basic vector algebra. Matrices, determinants, and the solution of linear systems. Eigenvalues,
eigenvectors, and diagonalization of matrices with examples from physics. Complex number
algebra, Euler's formula, extraction of roots, and applications. Vector representation in
Cartesian, cylindrical, and spherical coordinates. Vector transformation under rotations of
coordinate axes. Vector products and vector identities. Planar motion of a material point.
Differential calculus of scalar and vector fields: directional derivative, gradient (in Cartesian,
cylindrical, and spherical coordinates), del operator, divergence, curl, Laplacian, and product
rules. Basic concepts of analytic geometry in Cartesian and polar coordinates. Equations of lines,
conic sections, planes, and spheres. Second-degree equations in the plane and in three-
dimensional space. Solution of first-degree linear systems.

4.

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(1cT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Course material is organized and presented in
PowerPoint slides. Support of the learning process
through the electronic platform (e-class). Communication

with students via email.

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

/ ECTS)

Activity Workload/semester
Lectures 50
Preparation and 10
writing of short papers
or reports.

Study and analysis of 90
relevant literature.
Course total (25 hours 150

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Student Assessment Languages

Greek

Methods (Formative or Concluding)

Concluding

Student Assessment Methods Percentage

Written examination with problem-solving: 90

Written assignments / coursework: 10
Total: 100




M& . ALTI.

AHMOKPITEIO MANEMIZTHMIO OPAKHZ

Please indicate all relevant
information about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:

A. Tziola & Sons Publishers.

Management and Utilization Company.

Tsiantos, Vasilis, Advanced Mathematics for Engineers, Eudoxus Book Code: 18548878, 1st edition, 2005, ISBN: 9604180592,

Sourlas, Dimitris, Vector Analysis, Eudoxus Book Code: 94689233, 1st edition, 2020, University of Patras Property




1. GENERAL

COURSE OUTLINE

SCHOOL

DEPARTMENT

DEPARTMENT OF PHYSICS

LEVEL OF STUDIES

ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y104-2023 SEMESTER 1st Semester
COURSE TITLE Computer Science Laboratory for Physicists
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS

. . . WEEK
teaching hours per week and the corresponding ECTS Credits.

5 5.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:
COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS187/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

null




General Skills

Search, analysis and synthesis of data and information,
ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

Working in an international environment,

research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

Promoting free, creative and inductive reasoning

Adaptation to new situations
Decision making
Autonomous work

3. COURSE CONTENT

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching
Use of ICT in Laboratory Education

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

Activity Workload/semester
Laboratory Exercise 100
Writing project 30

Bibliographic research

. 20
The supervised and unsupervised workload per activity is & analysis
indicated here, so that total workload per semester Total 150
complies to ECTS standards
STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek
: Method (Formative or Concludin

Assessment Language, Assessment Methods, Formative or Formative ( g)
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Problem Solving 70

Written Assignment 30

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others




Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

Eudoxus

-BiBAlo [50656000]: Eloaywyr otnv Xprion twv H/Y, Aay8AéAng B., EuayyeAidng I., Zatpatléun M., N. Qaxavtidng BiBAio
[102071693]: Eloaywyn otnv NMAnpodopikn kat tig Epapuoyeg tng, MNamaloyAou Mavaylwtng

MNpdoBetn MNpotewvdpevn BiBAloypadia

BiBAio [50656000]: Eloaywyn otnv Xprion twv H/Y, AaySAéAng B., EuayyeAibng ., Zatpatléun M., N. Qoayavtidng BiBAio [102071693]:
Eloaywyn otnv NAnpodoptkn kat Tg Epapuoyég tng, MamndaloyAou Mavaylwtng




COURSE OUTLINE: CHEMISTRY

1. GENERAL
SCHOOL OF SCIENCES
DEPARTMENT OF PHYSICS
LEVEL OF STUDIES Level 6
COURSE CODE Y105-2023 | SEMESTER 1rst
COURSETITLE CHEMISTRY
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of
the course e.g. lectures, labs etc. If the ECTS Credits TEACHING ECTS
HOURS PER
are awarded to the whole course, then please WEEK CREDITS
indicate the teaching hours per week and the
corresponding ECTS Credits.
LECTURES 4 5
Please, add lines if necessary. Teaching methods
and organization of the course are described in
section 4.
COURSE TYPE Scientific Area (Special Background)
Background, General Knowledge,
ScientiOc Area, Skill Development
PREREQUISITES: -
TEACHING & EXAMINATION Greek
LANGUAGE:
COURSE OFFERED TO No
ERASMUS STUDENTS:
COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS164/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities
acquired after the successful completion of the course.

The purpose of this course is for the student to handle chemical formulas and chemical
equations, to write down chemical reactions and calculate stoichiometries, to calculate
the concentrations and molar fractions of solution components, to calculate the
average rate of a reaction, to recognize the chemical species that are acids and bases,
salts, to calculate the pH of solutions, and to understand the basic principles of Organic
Chemistry.

Upon successful completion of the course, the student will be able to:
« Solve simple and complex stoichiometric problems.
- Easily apply simple physical chemistry relations connected to heat and the rate
of chemical reactions.
« Determine the pH value of a solution if they know the type and concentration of
the dissolved substances.




General Skills
Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of Project design and management

data and information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international Promoting free, creative and inductive reasoning

environment

Working in an interdisciplinary
environment

Production of new research ideas

e Search, analysis and synthesis of data and information, with the use of the
necessary technologies.

* Autonomous work.

» Teamwork.

» Exercise of criticism and self-criticism.

» Promotion of free, creative and inductive thinking.

3. COURSE CONTENT

Structure of atoms - Periodicity of properties (atomic radii, ionic radii, ionization energy,
electron affinity, electronegativity) and classification of elements in the Periodic Table of
Elements. Atomic Orbitals - Electronic structure of the atom. Chemical Bonding (lonic,
Covalent, Hydrogen Bond). Types of chemical reactions (acid-base, redox,
precipitation). Reaction Stoichiometry — Calculations. The gaseous state (Ideal gas laws,
Equation of state, Kinetic Theory, Molecular velocities, Diffusion, Effusion).
Thermochemistry (Heat of reaction, Thermochemical equations, Application of
stoichiometry to heats of reactions, Measurement of the heat of a reaction, Hess's Law,
Standard enthalpies of formation). Solutions (Classification of solutions, %
Concentrations, Molarity, Molality, Dilution and Mixing of solutions, Solubility).
Colligative properties of solutions (vapor pressure lowering, boiling point elevation,
freezing point depression, osmotic pressure). van't Hoff factor. Chemical equilibrium
and its laws. Chemical Kinetics (Reaction rate, Rate law, Experimental determination of
the rate, Effect of temperature on the reaction rate, Collision and transition state
theories, Arrhenius equation). Acids and Bases, Theories of acids and bases, Strength of
acids and bases, Autoionization of water, pH. lonization equilibria of acids and bases,
Dissociation constant of acids and bases, Common ion effect, Buffer solutions.
Oxidation, reduction, redox systems. Chemistry of the elements of the Main Groups of
the Periodic Table (IA, lIA, IVA, VA, VIA, VIIA, VIIIA, Hydrogen).

4, LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face-to-face.
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS Use of ICT in Teaching.
TECHNOLOGY (ICT)




Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Communication with
students.

TEACHING ORGANIZATION

The ways and methods of teaching are described
in detail.

Lectures, Seminars, Laboratory Exercise, Field
Exercise, Bibliographic research & analysis,
Tutoring, Internship (Placement), Clinical
Exercise, Art Workshop, Interactive learning, Study
visits, Study / creation, project, creation, project.
Etc.

The supervised and unsupervised workload per
activity is indicated here, so that total workload
per semester complies to ECTS standards.

Activity Workload/semester

Lectures 90

Self-study | 35

Course
total (25
hours /
ECTS)

125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods,
Formative or Concluding, Multiple Choice Test,
Short Answer Questions, Essay Development
Questions, Problem Solving, Written Assignment,
Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report,Clinical examination
of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the
course assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or
Concluding)
Concluding

Student Assessment
Methods

Written Exam with
Problem Solving

Percentage

100%

5. SUGGESTED BIBLIOGRAPHY

* I. Mavouodkng, «levikr kat Avopyavn Xnueia», Ekdooeig: KYPIAKIAH MONOIPOZQIMH

IKE, 2015.

e P. Atkins, L. Jones, L. Laverman (EmpéAeia IN. Koutooukog), «Apxeg Xnueiag», 71
Apepikdvikn 1" EAAnvikr Ekdoon, Ekdooeilg UTOPIA, 2018.
* D.D Ebbing, S.D. Gammon (Metadpaon: N.A. KAoupag), «20yxpovn levikn Xnueia»,

Ekdooelg TPAYAOZ, 2013.

* J. K. Robinson, J. E. McMurry, R. C. Fay, «FTENIKH XHMEIA», Ekddoelc KPITIKH AE, 2022.
* D. Ebbing, S. Gammon, «XYTXPONH F'ENIKH KAl ANOPITANH XHMEIA», Ekddoelg

TPAYAOZ & ZIA OE, 2023.

* K. Timberlake, <XHMEIA: EIZATQI'H 2TH FrENIKH, OPTANIKH KAI BIOAOTIKH XHMEIA»,

Ekdooeig KAEIAAPIOMOX ETIE, 2023.




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y201-2023 SEMESTER 1st Semester
COURSE TITLE Physics Il

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

5 8.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS192/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The aim and objective of the course is to enable students to understand the basic concepts and basic laws of Electricity such as the
electric field, Gauss's law in electricity, Magnetism such as the magnetic field and magnetic induction, as well as the Biot-Savart laws,
Gauss's law in magnetism and Faraday's law.Also, students will know and study electrical circuits and their basic laws of analysis such
as Kirchhoff's laws. Through this course they will learn about the Nature and Propagation of Light, the characteristics, properties and
basic principles of propagation of electromagnetic waves in various media, as well as basic concepts of Optics such as Contribution and
Diffraction.Finally, they will learn basic concepts of Atomic and Nuclear Physics such as the atomic model of Hydrogen, the spin of
electrons, the structure of materials, properties of nuclei, stability and radioactivity, nuclear reactions, nuclear fission.

Upon successful completion of the course, the student will have acquired:

= Ability to demonstrate in-depth knowledge and understanding of the basic concepts, principles and laws related to Electricity and
Magnetism, basic laws for the analysis of electrical circuits, as well as basic concepts of Optics and Wave Physics in general, as well as
Atomic and Nuclear Physics.

« Ability to apply this knowledge to solve related complex problems.




< Ability to interpret everyday life phenomena.

« Critical thinking skills so that they can evaluate, analyze and correlate this knowledge.

« Ability to develop collaboration with other students to solve problems related to this course.

General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

Teamwork

Critical thinking

3. COURSE CONTENT

1. Electric Charge, Coulomb's Law,

2. Electric Field, Gauss's Law, Electric Potential
3. Capacitors and R-C Dielectric Circuits

4. Magnetic Fields and Magnetic Forces,

5. Magnetic Field Sources, Ampere's Law,

6. Electromagnetic Induction, Faraday's Law,
7. Lenz's Law, Induced Electric Fields

8. R-L, R-C, R-L-C Circuits, Kirchhoff's Laws,

9. Alternating Current, Power in AC Circuits.
10. Nature and Propagation of Light,

13. Radioactivity, Nuclear Reactions, Nuclear Fission and Fusion.

11. Reflection, Refraction, Polarization, Interference and Diffraction
12. Structure of Atoms, Molecules and Matter, Properties of Nuclei,

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
@cT) Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory Education, in
Communication with students




TEACHING ORGANIZATION .
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive Lectures 65
learning, Study visits, Study / creation, project, creation, Writing project 7
project. Etc.

Bibliographic research 65
The supervised and unsupervised workload per activity is & analysis
indicated here, so that total workload per semester Total 137
complies to ECTS standards

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in

Student evaluation languages

Method (Formative or Concluding)
Formative

Student evaluation methods
Written Exam with Problem Solving

Rate
100

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

C. Giancoli, ®ualikn yia Emiatipoveg kat Mnxavikolg, Tou. 2, A. Zaxapiadou, A. Kexayldg, |. Pékavog, kat I'. TatmoAitng, Emp., 5n €kd.
EKAOZEIZ A. TZIOAA & YIOI A.E., 2025.

R. SERWAY kait J. JEWETT, ®YZIKH A ENIZTHMONEZ KAl MHXANIKOYZ: HAEKTPIZMOZ KAl MATNHTIZMOZ, ®QX KAI ONTIKH,
ZYTXPONH ®YZIKH, 0. 2, 8n €kd. EKAOZEIZ KAEIAAPIOMOZ ENME, 2013.

D. HALLIDAY, kai R. RESNICK, ®YZIKH, top. 2, 4n €kd. EMIZTHMONIKEZ KAl TEXNOAOTIKEZ EKAOZEIZ A.T.MINEYMATIKOZ, 2009.

Eudoxus

C. Giancoli, ®ugikn yia Emigtipoveg kat Mnxavikolg, Tou. 2, A. Zaxapiadou, A. Kexayld, |. Pékavog, kat I'. TatmoAitng, Emp., 5n €kd.
EKAOZEIZ A. TZIOAA & YIOI A.E., 2025.

R. SERWAY ko J. JEWETT, ®YZIKH A ENIZTTHMONEZ KAl MHXANIKOYZ: HAEKTPIZMOZ KAl MATNHTIZMOZ, ®Q¥ KAl ONTIKH,
ZYTXPONH ®©YZIKH, T0p. 2, 8n €k8. EKAOZEIZ KAEIAAPIOMOX ENME, 2013.

D. HALLIDAY, kait R. RESNICK, ®YZIKH, T0p. 2, 4n €k4. ENMIZTHMONIKET KAl TEXNOAOTIKEZ EKAOZEIZ A.I.MINEYMATIKOZ, 2009.




1.

COURSE OUTLINE
GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | SEMESTER | 2°

COURSE TITLE | Calcullus I

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.

LECTURES 5 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Scientific Area
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | YES
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2.

LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

This course aims to introduce students to the fundamental concepts of differential calculus.

»  Describe graphs and compute level curves and level surfaces of multivariable functions,
performing basic vector algebra operations.

« Determine the arc length and curvature of space curves, including the use of unit tangent
and unit normal vectors.

« ldentify and interpret the tangential and normal components of acceleration.

« Compute partial derivatives, directional derivatives, and gradients, and apply them to solve
applied problems.

» Compute differentials of multivariable functions and use them in solving practical
problems.

»  Find equations of tangent planes and normal lines to surfaces given either implicitly or
parametrically.

* Apply the chain rule to functions of several variables, including cases involving implicit
differentiation.

» Evaluate multiple integrals in appropriate coordinate systems—rectangular, polar,
cylindrical, and spherical—and apply them to compute quantities such as volume, surface
area, mass, moments, and centroids.

» Use Jacobians to perform change of variables in multiple integrals.

» Evaluate line and surface integrals; determine when a line integral is path-independent and
use the Fundamental Theorem of Line Integrals to solve applied problems.

» ldentify conservative vector fields.

* Introduce and apply Green’s Theorem, the Divergence Theorem (Gauss), and Stokes’
Theorem.




* Introduce the basic ideas of parametric equations, particularly polar coordinates and
functions expressed in polar form.

General Skills

Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of data and

information,

ICT Use

Adaptation to new situations
Decision making
Autonomous work
Teamwork

Working in an international environment

Equity and Inclusion

Project design and management

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment

Production of new research ideas

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

technology
»  Decision-making
«  Working independently

e Working in an international environment
e Production of new research ideas

3.

COURSE CONTENT

Double and triple integrals and their applications. Change of variables and the Jacobian determinant.
Line and surface integrals. Green’s Theorem — potential functions and rotational (curl) fields in the
plane - line integrals in multiply connected regions. Gauss’s and Stokes’ Theorems. Introduction to

improper integrals: types of improper integrals and their applications.

4.

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(1cT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Course material is organized and presented in
PowerPoint slides. Support of the learning process
through the electronic platform (e-class). Communication

with students via email.

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

/ ECTS)

Activity Workload/semester
Lectures 85
Preparation and 10
writing of short papers
or reports.

Study and analysis of 88
relevant literature.
Course total (25 hours 125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,

Student Assessment Languages

Greek

Methods (Formative or Concluding)




Multiple Choice Test, Short Answer | concluding
Questions,  Essay  Development
Questions, Problem Solving, Written

Assi t E / R t Oral Student Assessment Methods Percentage
ssignment, - £ssay - /- epor(,j. fal} Written examination with problem-solving: 90
Exam, Presentation in audience, | \uyjyten assignments / coursework: 10
Laboratory Report,Clinical Total: 100

examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

5.

SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:

Marsden, Jerrold E.,, Tromba, Anthony J., Vector Calculus, University of Crete Press, Translation: Apostolos Giannopoulos,
Scientific Editing: Dimitris Karagiannakis, 1st edition 1992, Current edition 2018. Original title: Vector Calculus, W.H.
Freeman & Company, 3rd edition, 1988.

Briggs, William L., Cochran, Lyle, Gillett, Bernard, Calculus, Edited by: Theodoros Chorikis, Translated by: Stamos Tsitsonis,
Panagiota Lalou, Miltiadis Chalkias, Print Edition 2018.

Karanikolas, D. Nikolaos, Introduction to Differential Calculus of Multivariable Functions, ZITI Publications.

Kyventidis, Thomas, Integral Calculus of Multivariable Functions, ZITI Publications, ISBN 978-960-456-491-0, Eudoxus Code:
68392615,

Stroud, KA., Further Engineering Mathematics, 2nd edition, McMillan, 1990.

Athanasiadis, A.G., Applied Mathematics, ZITI Publications, Thessaloniki, 2003.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y203-2023 SEMESTER 2nd Semester
COURSE TITLE General Physics Laboratory
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

4 5.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

STUDENTS:

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS190/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

null




General Skills

Search, analysis and synthesis of data and information,
ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

research ideas

\Working in an interdisciplinary environment, Production of new

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Teamwork

3. COURSE CONTENT

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(ICT)
Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Laboratory Exercise 125
Total 125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or

Student evaluation languages
Greek

Method (Formative or Concluding)

a : " ' Formative
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Oral Exams 100

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others




Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

BiBAio [22908694]: EPFAZTHPIAKES AXKHZEIX TENIKHE ®YZIKHE, MEAH AEM TOY TOMEA ®YZIKHE STEPAIAY KATAZTAIHI TOY
TMHMATOZ ®YZIKHZ ANO AeTTOPEPEIES

Bif3Aio [49167]: Epyaotnpiokeg Aoknoelg duaikig, TOMOZ |, ZYAAOTIKO AemTopEpELES

Bif3Aio [94644740]: EIZATQIH YTHN ANAAYZH MEIPAMATIKQN METPHZEQN: AMNAA NEIPAMATA ®YZIKHZ, MATOAIOZ K. KAMAPATOZ
NETITOUEPEIEC

Eudoxus

BipAio [22908694]: EPTAZTHPIAKEZ AZKHZEIZ TENIKHZ ®YZIKHZ, MEAH AEM TOY TOMEA ®YZIKHI ZTEPAIAZ KATAITAZHI TOY
TMHMATOZ ®YZIKHZ ANO AeTTOPEPEIES

BifAio [49167]: Epyaatnplokeg Aoknoelg Puaikig, TOMOZ |, ZYAAOTIKO AemTopEpELES

Bif3Aio [94644740]: EIZAIQrH YTHN ANAAYZH MEIPAMATIKQN METPHZEQN: AMNAA NEIPAMATA ®YZIKHZ, MATOAIOZ K. KAMAPATOZ
NEMTOEPEIEC




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS UNDEGRADUATE STUDY PROGRAM: PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y204-2023 SEMESTER 2nd Semester
COURSE TITLE Algorithms and Computers Programming

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

4 6.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES None

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS159/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The student who succeeds in this course will have understood the logic behind how to solve basic programming problems by selecting
the appropriate algorithm in each case. They will be able to approach a problem by breaking it down into the necessary analytical
steps, using pseudocode and/or flowcharts. They will then program each individual smaller part and integrate them to solve the overall
problem.

This course aims to develop digital skills, the ability to analyze problems, collaborative problem-solving strategies, and the ability to
search for and utilize relevant information from the internet. It also offers students a first taste of an entire branch of Physics:
Computational Physics.




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Adaptation to new situations

Decision making

Autonomous work

Teamwork

Working in an interdisciplinary environment

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

independent learning.

Specifically, for the Algorithms section:
Definition of algorithms. Rules of algorithm design.

Algorithms for:
Sorting
Searching
String manipulation
Graph problems
Combinatorial problems
Geometric problems
Numerical problems
Fundamental algorithmic techniques:
Brute force and exhaustive search
Decrease and conquer
Divide and conquer
Transform and conquer
Greedy method
Dynamic programming
Backtracking
Branch and bound
Recursive algorithms
Graph algorithms
The concept of pseudocode

The course aims to teach fundamental concepts related to the logic and use of algorithms, as well as introduce students to basic

programming principles. The programming language chosen for this course is Python. Students are expected to understand why it is
important to use algorithms in solving programming problems and to be able to choose the appropriate algorithm for each situation. In
addition, they will learn only the basic programming commands, while take-home assignments will be used to encourage further

Fundamental concepts of algorithm efficiency analysis. Notation: O, Q, and ©.




For the Programming section:

Sequential structure

Conditional structures (if / elif / else)
Looping structures using for

Looping structures using while

Data structures using lists

Data structures using tuples

Data structures using dictionaries
Functions

File handling

The concept of flowcharts, the rules for creating them, and their practical use
Examples demonstrating how pseudocode and flowcharts are used in problem solving

General introduction to Python and its programming environments
Introduction to operators and the syntax structure of Python code (e.g., indentation)

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching
Use of ICT in Laboratory Education
Use of ICT in Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 52
Tutoring 26
Blbllogra_ph|c research 100
& analysis
Total 178

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek
English

Method (Formative or Concluding)
Summative

Student evaluation methods
Written Exam with Problem Solving

Rate
100

5. Suggested Bibliography




Elcaywyr) atov YoAoyiopo Kot Tov Mpoypapuotiouo We v Python, 3n ékdoon, Guttag John V.

Python - Mpoypappatiopog yio Emotipeg YmoAoyiotwy katl Aedopévav, Lin Johnny Wei-Bing, Aizenman Hannah, Espinel Erin Manette
Cartas, Gunnerson Kim, Liu Joanne, Katoao0vng ©€6dwpog (Emiot. EmpéAeia) PYTHON 3: AATOPIOMIKH KAI TIPOTPAMMATIZMOSZ,
APIZTEIAHZ 2. MMNOYPAZ, TIANNHZ ©. KAMMOz
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Eudoxus
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1. GENERAL

COURSE OUTLINE

SCHOOL

DEPARTMENT

DEPARTMENT OF PHYSICS

LEVEL OF STUDIES

ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y205-2023 SEMESTER 2nd Semester
COURSE TITLE Fourier Transforms and Analysis
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS

. . . WEEK
teaching hours per week and the corresponding ECTS Credits.

4 6.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

PREREQUISITES

STUDENTS:

TEACHING & EXAMINATION Greek
LANGUAGE:
COURSE OFFERED TO ERASMUS YES

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS160/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

problems.

To learn the theory of series and Fourier transforms, as well as Laplace transforms, and to be able to apply them to solve physics




General Skills

Search, analysis and synthesis of data and information,
ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

Working in an international environment,

research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

Promoting free, creative and inductive reasoning

Decision making
Critical thinking

3. COURSE CONTENT

distribution 6(x). Laplace transform.

Periodic functions. Fourier series. Fourier transforms. Cauchy integral formula. Laurent series. Integral residues and methods of
calculating them. Applications of integral residues. Analytic continuity. Fourier integrals. Elements of generalized functions, the

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

Activity Workload/semester
Lectures 52
Tutoring 13

Bibliographic research

. 85

The supervised and unsupervised workload per activity is & analysis
indicated here, so that total workload per semester Total 150
complies to ECTS standards
STUDENT EVALUATION Student evaluation languages

.. . Greek
Description of the evaluation process English
Assessment Language, Assessment Methods, Formative or Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, | summative
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate

Written Exam with Problem Solving 100

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others




Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

1. MaBnuatikég MéBobol yia Duatkoug, George B. Arfken, Hans J. Weber, Frank E. Harris, ek66oglg Oduoogag, 2024.
2. Aladopikeg E€lowaoelg Metaoxnuatiopol kat pyadikég cuvaptnoelg, Nikog MuAwvag, Xpriotog Xxowvag, ekdooelg T{LoAa, 2024.

Eudoxus

Awadopikég EElowaoelg, Metaoxnuatiopol kat MiyadLlkeg ZuvapTroELg
Kwdkdg BLBAlou otov Eudogo: 50655955

‘Exdoon: 1n/2015

Juyypadeic: Mulwvag Nikog - xowvag Xpriotog

ISBN: 9789604185122

TUmog: ZUyypaupa

AwaBétng (Ek60tNnG): EKAOZEIZ A. TZIOAA & YIOI ALE.




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | Y301 | SEMESTER | 37

COURSE TITLE | Differential Equations

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credlits.

LECTURES 5 8

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Area Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS257/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course is aimed at second-year students of the Department of Physics and has as its main
objective to introduce them to the basic concepts and techniques of ordinary differential
equations and their systems. In particular, to acquire the ability to formulate ordinary
differential equations in applications of Physics problems (such as from the fields of Mechanics,
Thermodynamics, Electromagnetism, Quantum Mechanics, etc.) and to solve them.
Upon successful completion of the course, the student will be able to:

« Model physical phenomena with ordinary differential equations, partial differential

equations and systems of differential equations,
« Solve the above equations using analytical or graphical methods.
e Study systems using ordinary differential equations.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

e Search, analysis and synthesis of data and information




e Autonomous work
e Decision making

e Promoting free, creative and inductive reasoning

3. COURSE CONTENT

l. Basic concepts of Differential Equations (D.E.).
1. Existence and uniqueness of the solution of a D.E. of the 1st order.
Il Differential equations of the 1st order.

Iv. Integrating factor

V. Linear D.E. of the nth order.

VI The Laplace transform and its applications.
VII. Some cases of differential equations.
VIIIL Euler equations.

IX. Method of series.

X. Systems of differential equations.

Xl Difference equations.

XIl. Applications of differential equations to problems in Mechanics, Electricity, Quantum

Mechanics, Waves and Fields.

4. LEARNING & TEACHING METHODS

- EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching
are described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic

research & analysis, Tutoring,
Internship (Placement), Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /

creation, project, creation, project.
Etc.

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

Activity Workload/semester
Lectures 75
Self study 40
Tutoring 50
Project 10
Course total (25 hours 200
/ ECTS)

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods
Written Exam with Problem Solving

Percentage
100%




Please
information  about the course
assessment and how students are
informed

indicate all relevant

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:
- Related academic journals:

I.B. Bouyiatlnc, I.A.Mnolng, A.B. Manadomouvdog, AIA®OPIKEZ E=ZIZQIEIZ KAl
E®PAPMOIEZ, EKAOZEIX KAEIAAPIOMOZ ETIE, 2012.

KuBevtidng ©. AIAGOPIKES EZISQSEIS, EKS. ZAT.

Tpaxavdc 1., AIA®OPIKEZ EZIZQZEIT), Mavemotnuiakeg Ekdooelc KpAtng Mnodving
Avootdaolog, Mn ypauuikeg Alogopikég EElowoelg, Ek. MVELPOTIKOC.

Tpaxavag ., «Zuvnoelc Alogopikéc E&lowoeic», Mavemotnuiokee Ekdooelc Kprtng,
HpakAelo, 2015.

Boyce W., DiPrima R., «Z1oixe1wdelg Ala@opikég EElowoelg Kot MpofARUato Zuvoplakwy
Tipcov» EMIM, 1999.

Adoiog, . “Zuvndeic Alagopikég EElomaelg”,1983.

Mnodn . “Alagopikég EElowaelg kal EQappoyég”, 1982.

lewpyiov A. Mmoln kot Anuntpiou B. ManadomouvAou, 1999, “MpoPAfuata Al0@opiKmv
E&lowoewv”, Ekd6oelg TUOAQ.

Richard Bronson, EIZAFQIH 2TIX AIA®OPIKEXZ E=IZQZXEI%, Schaum's Outline, &kd.
KA&1ddpiopog.

M. Tenenbaum and H. Pollard, ORDINARY DIFFERENTIAL EQUATIONS, Dover.

Curle N, Applied Differential Equations, Van Nostrand Reinhold, 1971.

Spain B., Ordinary Differential equations, Van Nostrand Reinhold, 1969.

E. Hairer, S.P.Norsett and G.Wanner, Solving Ordinary Differential Equations, Springer
Verlag, 1980.

Webpages

http://en.wikipedia.org/wiki/Differential equation

http://ocw.mit.edu/courses/mathematics/18-03-differential-equations-spring-2010/index.htm (M.1.T.)

https://www.khanacademy.org/math/differential-equations (open courses)

http://www.aw-bc.com/ide/ (Interactive Differential Equations)



https://www.cup.gr/book/sinithis-diaforikes-exisosis/
http://en.wikipedia.org/wiki/Differential_equation
http://ocw.mit.edu/courses/mathematics/18-03-differential-equations-spring-2010/index.htm
https://www.khanacademy.org/math/differential-equations
http://www.aw-bc.com/ide/

COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | Y302-2023 | SEMESTER | 3°

COURSE TITLE | ELECTROMAGNETISM |

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.

LECTURES 5 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS188/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course aims to introduce the fundamental principles of Electromagnetism.
Upon successful completion of the course, the student will be able to:
e To have understood the concept of the electric and magnetic field as well as the physical
quantities that describe it.
e Be able to deal with electrostatics and magnetostatics problems for continuous linear, surface
and spatial distributions of charges and currents.
To be able to calculate the intensity, potential and energy of the system.
To have understood direct and alternating current.
e To analyze basic and advanced problems and to be able to solve them so that he can clearly
predict their outcome. To check its results.
e To identify all the parameters involved in a problem, and above all to prioritize them in terms
of gravity, recognizing those that have the most significant contribution.
e To be able to provide a solution to a problem by adopting approaches, adequately
documenting the mathematical part.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management
information, Equity and Inclusion
ICT Use Respect for the natural environment

Adaptation to new situations Sustainability




Decision making
Autonomous work
Teamwork

Working in an international environment

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues

Critical thinking

Promaoting free, creative and inductive reasoning

Working in an interdisciplinary environment

Production of new research ideas

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

technology
»  Decision-making
»  Critical thinking

»  Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Mathematical introduction. Electrostatic fields. Gauss Law. Electrical potential. Work and Energy in
Electrostatics. Conductors. Laplace’s equation. The Method of Images. Separation of Variables.
Multipole Expansion. Polarization. The Field of a Polarized Object. The Electric Displacement. Linear
Dielectrics. The Lorentz Force Law. The Biot-Savart Law. The Divergence and Curl Of B. Magnetic
Vector Potential. Magnetization. The Field of a Magnetized Object. The Auxiliary Field H. Linear and

Nonlinear Media.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(1cT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching
are described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project.
Etc.

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

Activity Workload/semester
Lectures 100
Self study 50
Course total (25 hours 150
/ ECTS)

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods
Written Exam with Problem Solving

Percentage
100




interpretation, Other/Others

Please
information about the course
assessment and how students are
informed

indicate all relevant

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:
- Related academic journals:

Booikd Ztoixeia HAekTpopayvnTiopol, Anurtpiog BAGxog, Z0vdeapog EANVIKGVY
Akadnuatkaov BipAobnkov. 2015.

Eloaywyr otnv HAektpoduvapikn, D. Griffiths, 1dpupa TexvoAoyiag kot ‘Epguvac-
Mavemotnuiokég ekddaelc Kpntng 2004.

©. A. Towmoukng, HAektpopayvnTiko lMedio (eviaiog Top0C), 1dpupa TexvoAoyiag Kot
‘Epeuvac - Mavemiotnuiokeg Ekdooeic Kprtng, HpdkAelo, 2014,

J. Kraus, HAekTpopayvnTIopoc, 5n ekdoan, Ekdoaeic A. TUOAa & Yioi A.E., ©@eaoalovikn,
2011.

I. A\. Bopopidng, HAektpopayvnTikd Media, Mépog B, 2n €kdoan, Ekdotng: KaAapopd
EMAN, ABriva, 2012.

STOIXEIA HAEKTPOMATNHTIZMOY, 7" d1ebvr|¢ €kdoan, MATTHEW N. O. SADIKU,
SUDARSHAN R. NELATURY, Metdopaon Xdpnc BdppoyAng, Op. Kobnyntig AMOG,
Ekdooeic KAEIAAPIOMOS 2025.




COURSE OUTLINE: THERMODYNAMICS

1. GENERAL
SCHOOL OF SCIENCES
DEPARTMENT OF PHYSICS
LEVEL OF STUDIES Level 6
COURSE CODE Y303-2023 | SEMESTER 3
COURSETITLE THERMODYNAMICS
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of TEACHING
the course e.g. lectures, labs etc. If the ECTS Credits ECTS
are awarded to the whole course, then please AL FHEI CREDITS
. . WEEK
indicate the teaching hours per week and the
corresponding ECTS Credits.
LECTURES 4 6
Please, add lines if necessary. Teaching methods
and organization of the course are described in
section 4.
COURSE TYPE Scientific Area (Special Background)
Background, General Knowledge,
Scientific Area, Skill Development
PREREQUISITES: -
TEACHING & EXAMINATION Greek
LANGUAGE:
COURSE OFFERED TO No
ERASMUS STUDENTS:
COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS190/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities
acquired after the successful completion of the course.

The purpose of the course, which is a continuation of the Thermodynamics units taught
in the General Physics | course, is to provide students with general knowledge about the
ideal gas and the laws of Thermodynamics (from formulation to mention of reversible
and irreversible changes, concepts such as thermal expansion, the Carnot cycle,
thermodynamic engines, Fundamental characteristic functions, etc.). An introduction to
the concepts of enthalpy and entropy, which will then be studied, will follow. There will
be an extensive reference to gas reactions and the thermodynamics of dilute solutions.
Applications will be made to the phase equilibrium diagram at the triple point.

Upon successful completion of the course, the student will have acquired the ability to:
« Understand the concept of ideal gases and real gases and how their laws apply to
physical systems other than gases.




- Understand the correlation of concepts such as pressure, temperature, and
volume and be able to perform calculations of state variables in thermodynamic
systems.

« Understand the concepts of enthalpy and entropy.

« Apply their knowledge to thermodynamics problems involving phase equilibrium
diagrams.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of Project design and management

data and information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international Promoting free, creative and inductive reasoning
environment

Working in an interdisciplinary

environment

Production of new research ideas

» Search, analysis and synthesis of data and information, using the necessary
technologies.

» Decision-making.

e Autonomous work.

* Work in an interdisciplinary environment.

» Generation of new research ideas.

» Exercise of criticism and self-criticism.

* Promotion of free, creative and inductive thinking.

3. COURSE CONTENT

Thermodynamic system, Control volume, Macroscopic perspective, Microscopic
perspective, Properties and state of a substance, Processes and cycles, Specific volume
and density, Pressure, Energy, Temperature equation, The zeroth law of
Thermodynamics, Temperature scales, The pure substance, Phase boundaries, The P-v-
T surface, Tables of thermodynamic properties, Two-phase states, States of liquid and
solid, States of superheated vapor, States of the ideal gas, The compressibility factor,
Equations of state, The energy equation, The first law of Thermodynamics, The definition
of work, Work produced or consumed at the moving boundaries of a simple
compressible system, Definition of heat, Modes of heat transfer, Internal energy - A
thermodynamic property, The thermodynamic property of enthalpy, Specific heat at
constant volume and constant pressure, Internal energy, enthalpy, and specific heat of
ideal gases, General systems involving work, Thermal engines and refrigerators. The
second law of Thermodynamics, The reversible process, Factors that render processes
irreversible, The Carnot cycle, Efficiency of a Carnot cycle, The thermodynamic
temperature scale, The ideal gas temperature scale, Ideal versus real engines, Clausius




inequality, Entropy - A property of a system, Entropy of a pure substance, Change of
entropy in reversible processes, Correlation of thermodynamic properties, Change of
entropy of a solid or liquid, Change of entropy of an ideal gas, The reversible polytropic
process for an ideal gas, Change of entropy of a control mass during an irreversible
process, Entropy generation and the entropy equation, Principle of increase of entropy,
The entropy equation for a control volume, Principle of increase of entropy,
Conservation of energy and device efficiency, Exergy, reversible work and irreversibility,
Efficiency based on the second law of Thermodynamics. Introduction to power systems,
The Rankine cycle, Deviation of real from ideal cycles, Introduction to refrigeration
systems, The vapor-compression refrigeration cycle, The Brayton cycle, The Otto cycle,
The Diesel cycle, The Stirling cycle, The Atkinson and Miller cycles.

4, LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face-to-face.
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS Use of ICT in Teaching.
TECHNOLOGY (ICT) Use of ICT in Communication with
Use of ICT in Teaching, in Laboratory Education, in | students.

Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described Activity Workload/semester
in detail. Lectures 120

Lectures, Seminars, Laboratory Exercise, Field Self-study | 30

Exercise, Bibliographic research & analysis, Course

Tutoring, Internship (Placement), Clinical total (25

Exercise, Art Workshop, Interactive learning, Study hours / 150

visits, Study / creation, project, creation, project. ECTS)

Etc.

The supervised and unsupervised workload per
activity is indicated here, so that total workload
per semester complies to ECTS standardes.

STUDENT EVALUATION Student Assessment Languages
Description of the evaluation process Greek

Assessment Language, Assessment Methodss, Methods (Formative or
Formative or Concluding, Multiple Choice Test, Concluding)

Short Answer Questions, Essay Development Concluding

Questions, Problem Solving, Written Assignment,
Essay/Report, Oral Exam, Presentation in
audience, Laboratory Report,Clinical examination | Student Assessment

of a patient,Artistic interpretation, Other/Others Methods Percentage
Written Exam with
Please indicate all relevant information about the | Problem Solving 100

course assessment and how students are
informed




5.

SUGGESTED BIBLIOGRAPHY

M. Zemansky, «@gppotnta Kalt Oeppoduvapikn», Ekdooeic A. I. Mvevpatikoc,
ABnva, 2015.

|. lpappatikakng, «Elcaywyn otn Oeppodtnta Kal tn Oeppoduvapikn», Ekdooelg
Leader Books, ABrva, 2012.

C. Borgnakke, R. E. Sonntag, «Oeppoduvauikn», Emot. Emuéleia: I Zkodpag, IM.
MavaywwtorovAou, 1"'Ekdoon, Ekdoosic KPITIKH, 2023.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y304-2023 SEMESTER 3rd Semester
COURSE TITLE Atomic and Molecular Physics
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
4 5.0

General Knowledge
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES General Physics | and |l
TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS192/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course includes chapters from Atomic and Molecular Physics such as the Photoelectric Effect, the Compton effect, Atomic and
Molecular Spectra, X-rays, Masers and Lasers.

Upon successful completion of the course, the student will be able to:

= To understand in depth the basic concepts, principles and laws related to Modern Physics at the atomic and molecular level, X-rays
and Lasers.

< Ability to apply this knowledge in solving related complex problems.

« Critical thinking ability to be able to evaluate, analyze and relate this knowledge.

Ability to interpret phenomena of everyday life.

= Ability to develop cooperation with other fellow students to solve problems related to this course.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

Production of new research ideas

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Planck's theory of blackbody radiation. Photons. Photoelectric effect. Compton effect. Create a pair. Atomic spectra. Rutherford
scattering. Nuclear dimensions. The Rutherford-Bohr model of the atom. Core movement. Arousal and de-arousal of
individuals.Quantum numbers in the hydrogen atom. Torques and magnetic moments. Stern-Gerlach experiment. Transitions.
Selection rules. Zeeman effect. Fine texture. Pauli's exclusion principle. X-rays & Auger electrons. Moseley's Law. Molecular Bonds.
Molecular spectra. Masers and Lasers

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

@cT) Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students

TEACHING ORGANIZATION .
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship

Bibliographic research

(Placement), Clinical Exercise, Art Workshop, Interactive & analvsis 50
learning, Study visits, Study / creation, project, creation, y

project. Etc. Writing project 23
The supervised and unsupervised workload per activity is Lectures 52
indicated here, so that total workload per semester Total 125

complies to ECTS standards




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Assessment Language, Assessment Methods, Formative or Method (Formative or Concluding)

Formative
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Problem Solving 90
audience, Laboratory Report, Clinical examination of a Written Assignment 10

patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

? ZYTXPONH ®YZIKH, A. BEISER, I'. ?AP?ANOZ - K. 7AP?ANOZ O.E.

? ZYTXPONH @YZIKH, R. SERWAY, C. MOSES, C. MOYER, ITE-NANEMIZTHMIAKEY EK?OZEIZ KPHTHZ
? Z0yxpovn Puaikn, Krane Kenneth, BROKEN HILL PUBLISHERS LTD

Eudoxus

? ZYTXPONH @YZIKH, A. BEISER, . 2AP?ANOX - K. ?AP?ANOZ O.E.

? ZYTXPONH ®YZIKH, R. SERWAY, C. MOSES, C. MOYER, ITE-MANENIZTHMIAKEZ EK?OZEIZ KPHTHZ
? 20yxpovn ®uaikn, Krane Kenneth, BROKEN HILL PUBLISHERS LTD




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y305-2023 SEMESTER 3rd Semester
COURSE TITLE Mathematical Methods for Physics
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
4 5.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

General Background

STUDENTS:

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS195/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

By the end of the course, students will know complex numbers and complex functions and their application to physics problems.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use

3. COURSE CONTENT

Complex numbers: Definition. Algebraic properties. The geometric representation, modulus of a complex number, and the conjugate
of a complex number. The triangular inequality. The polar form: argument and primary value of the argument of a complex number.
The exponential form:. Powers and roots: de Moivre's formula.

Complex functions. Elementary functions. Exponential formula of Euler, logarithmic, trigonometric, and inverse.

Derivation of complex functions.
Integration of complex functions.

Power series of complex functions.

Applications

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship

Lectures 52

(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation, Writing project 13
project. Etc.

Bibliographic research

The supervised and unsupervised workload per activity is & analysis
|nd|ca'Fed here, so that total workload per semester Total 125
complies to ECTS standards

60




STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek

Method (Formative or Concluding)
Summative

Student evaluation methods

Rate

5. Suggested Bibliography

Eudoxus

Xprotog

1. BiAio [77108681]: MAGHMATIKEZ MEGOAOI TA ®YZIKOYZ: MIA MEPIEKTIKH EIZATQrH, TAI L. CHOW
2. BiAio [133040877]: Mabnuatikéc MéBodol yia Puaikolg, George B. Arfken, Hans J. Weber, Frank E. Harris
3. BiAio [143549983]: Ala@oplkeg EElowaelc, Metaoxnuatiopoi kot Miyadikeg ZuvapTraelg, 2n Ekdoon, MuAwvdc Nikog, Zx01vag




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | Y401-2023 | SEMESTER | 4°

COURSE TITLE | Electrical Circuits Laboratory

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 4 4.0

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | General Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | YES
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS244/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The aim and objective of the course is to consolidate, through practice, the knowledge
related to the Theory of Electricity and Electrical Circuits, as well as to develop the skills
required for the implementation and experimental study of electrical circuits.

The main laboratory units include:

Methodology and application of electrical circuit measurements

Theoretical analysis of circuits with mixed resistor connections

Experimental verification of Circuit Laws

Experimental verification of Circuit Theorems

Measurement of electrical quantities in mixed resistor circuits

Measurement of electrical quantities in AC series and parallel circuits (RL, RC, RLC)
Simulation of electrical circuits on a computer

Upon successful completion of the course, the student will be able to:

« Identify and distinguish basic electrical components and circuits in practice, and
understand their operation.

» Calculate characteristic quantities of electrical components and their characteristic
curves.

 Construct a practical electrical circuit.

e Use instruments and laboratory devices to obtain measurements from electrical
circuits.

« Verify the proper operation of an electrical component or circuit by combining
experimental data with theoretical circuit analysis and the critical use of simulation




software.
e Detect faults in simple electrical components and circuits, and be able to propose
solutions for their repair.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

Search, analysis, and synthesis of data and information, using the necessary
technologies

3. COURSE CONTENT

Instruments for Measuring Electrical Quantities

Oscilloscope

Theoretical analysis of circuits with mixed resistor connections

Mixed resistor circuits with direct voltage (DC)

RL, RC, and RLC circuits (Series and Parallel) with alternating voltage (AC)
Measurement of resistance, voltage, current, and power in DC and AC circuits
Kirchhoff’'s Laws

Theorems: Thevenin, Norton, and Superposition

Simulation of electrical circuits on a computer

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION
The ways and methods of teaching Activity Workload/semester
are described in detail. Laboratory Exercise 90
Lectures, Seminars, Laboratory Project creation 20
Exercise, Field Exercise, Bibliographic Bibliographic research 10
research & analysis, Tutoring, .
& analysis

Internship  (Placement),  Clinical

Exercise, Art Workshop, Interactive

learning, Study visits, Study /
creation, project, creation, project.

Etc.

Course total (30 hours

120
The supervised and unsupervised | | / ECTS)

workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

STUDENT EVALUATION | Student Assessment Languages
Description of the evaluation process | Greek




Assessment Language, Assessment | \ethods (Formative or Concluding)
Methods, Formative or Concluding, | Eormative

Multiple Choice Test, Short Answer
Questions,  Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral

Exam, Presentation in audience, | student Assessment Methods Percentage
Laboratory Report,Clinical

examination of a patientArtistic | Written Exam with Problem Solving 80
interpretation, Other/Others Written Assignment 20

Please indicate all relevant
information about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:

- Related academic journals:

ELECTRICAL CIRCUITS (Christos Volos), Kallipos Publications
Electrical Circuits, J.A. Edminister, ESPI Publications

Eudoxus

Book [2830]: Principles of Electrical Circuits: From Theory to Experiment, K. Efthymiadis, O.
Kalogirou, I. Kyprianidis, K. Melidis, A. Siakavara... Details

Book [59420642]: Electrical Circuits, 6th Edition, C. Alexander, M. Sadiku, edited by Nikolaos
Kousouras — Details

Additional Teaching Material:
Book [113928317]: Electrical Circuits, Christos Volos, Ektoras Emmanouil Nistazakis — Details




COURSE OUTLINE
1. GENERAL

SCHOOL [ OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | Y402-2023 | SEMESTER | 4°

COURSE TITLE | WAVE OPTICS

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.qg. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credlits.
LECTURES 4 6

Please, add lines if necessary. Teaching methods and

organization of the course are described in section 4.

COURSE TYPE | Scientific Field (Specialized Background)

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES: | Itis desirable for the student to have attended the following

courses: Differential Calculus I and 11 Differential Equations
Vector Calculus - Algebra Electromagnetism | Transforms

and Fourier Analysis General Physics Il
TEACHING & EXAMINATION | GREEK

LANGUAGE:

COURSE OFFERED TO ERASMUS | NO

STUDENTS:

COURSE URL: | https://physics.duth.gr/?page_id=6876

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course includes wave phenomena in elastic media as well as the study of wave phenomena
of Electromagnetic waves. Emphasis is placed on the phenomena of Polarization, Interference
and Diffraction of light and their applications.

Upon successful completion of the course, the student will be able to:

e Understand in depth mechanical waves and the phenomena of geometric and wave
optics.
*  Perceive the function of optical instruments that they may encounter in a laboratory.

Upon successful attendance and completion, the course aims for the student to have acquired the
following abilities:

e Ability to apply this knowledge to solve related complex problems.

e Critical thinking ability to be able to evaluate, analyze, and correlate this knowledge.

e Ability to interpret phenomena of everyday life.

* Ability to develop collaboration with other fellow students to solve problems related to
this course.




General Skills

information,

ICT Use

Adaptation to new situations
Decision making
Autonomous work
Teamwork

Production of new research ideas

Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of data and Project design and management

Equity and Inclusion

Respect for the natural environment
Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues
Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning
Working in an interdisciplinary environment

technology
e Decision-making
«  Working independently

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

e Working in an international environment
e Production of new research ideas

3. COURSE CONTENT

Waves in elastic media, Sound waves, Wave nature and propagation of light, Geometric Optics.
Dispersion. Polarization. Interference and Coherence. Diffraction. Holography.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship (Placement), Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

Activity Workload/semester
Lectures 120
Self study 30

Course total (25 hours

/ ECTS) 150

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay Development
Questions, Problem Solving, Weritten
Assignment, Essay / Report, Oral

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods Percentage
Written Exam with Problem Solving 100




Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patientArtistic
interpretation, Other/Others

Please indicate all relevant
information  about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

1. Topics in Optics, I. Spyridelis, Publications: ZITI. Book ID in Eudoxus: 11054

2. Optics, E. Hecht, Publications: ESPI EKDOTIKI, Book ID in Eudoxus: 2544

3. "Optics: Basic Principles and Applications, E. Hecht, Publications Gutenberg Book ID in
Eudoxus: 77111969




COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | Y403-2023 | SEMESTER | 40
COURSE TITLE | ELECTROMAGNETISM I
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credlits.
LECTURES 4 5

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION
LANGUAGE:

GREEK

COURSE OFFERED TO ERASMUS
STUDENTS:

NO

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS211/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course aims to understand Maxwell's equations and their solution as well as the phenomena
related to the creation of electromagnetic fields of accelerated charges as well as issues of
Electrodynamics.
Upon successful completion of the course, the student will be able to:
e To have understood Maxwell's equations, the applications that result from solving them, to be
familiar with the corresponding mathematical formalism.
To understand the creation and propagation of the electromagnetic wave.
To be able to handle Electrodynamics issues.
e To analyze basic and advanced problems and to be able to solve them so that he can clearly
predict their outcome. To check its results.
e To identify all the parameters involved in a problem, and above all to prioritize them in terms
of gravity, recognizing those that have the most significant contribution.
e To be able to provide a solution to a problem by adopting approaches, adequately
documenting the mathematical part.

General Skills
Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of data and
information,

ICT Use

Adaptation to new situations

Project design and management
Equity and Inclusion

Respect for the natural environment
Sustainability




Decision making
Autonomous work
Teamwork

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues
Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning
Working in an interdisciplinary environment

Production of new research ideas

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

technology
»  Decision-making
»  Critical thinking

»  Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Electromotive Force. Electromagnetic Induction. Maxwell’s Equations. Charge and Energy.
Momentum. Waves in One Dimension. Electromagnetic Waves in Vacuum. Electromagnetic Waves in
Matter. Absorption and Dispersion. Guided Waves. Potential and Fields. Radiation. The Special
Theory of Relativity. Relativistic Mechanics. Relativistic Electrodynamics.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching
are described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship (Placement), Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project.
Etc.

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

Activity Workload/semester
Lectures 85
Self study 40

Course total (25 hours

/ ECTS) 125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods Percentage
Written Exam with Problem Solving 100




Please
information  about the course
assessment and how students are
informed

indicate all relevant

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:
- Related academic journals:

Booikd Ztoixeia HAekTpopayvntiopon, Anuntpiog BAaxog, Z0vdeapog EAANVIKGOV
AKadNUAIKWY BIBAIoBNKwv. 2015.

Eloaywyr) otnv HAektpoduvapikn, D. Griffiths, 1opupa TexvoAoyiag kot ‘Epeuvac-
Mavemotnuiokeg ekddoelg Kpritng 2004.

©. A. Towumoukng, HAekTpopayvnTiko Medio (eviaiog TOpOC), Idpupa TexvoAoyiag Kot
‘Epeuvac - Mavemiotnuiokég Ekdooelc Kprtng, HpdkAelo, 2014,

J. Kraus, HAektpopayvnTiopoc, 5n ekdoaon, Ekdooeic A. TUoAa & Yioi A.E., ©@ecoaiovikn,
2011.

I. A\. Bopopidng, HAektpopayvnTikda Media, Mépog B, 2n €kdoan, Ekdotng: KaAapopd
EAAN, ABriva, 2012.

ZTOIXEIA HAEKTPOMATINHTIZMOQY, 7" d1ebvr|¢ ékdoaon, MATTHEW N. O. SADIKU,
SUDARSHAN R. NELATURY, Metdagpaaon Xdpnc BapBoyAnc, Ou. Kabnyntrc Ao,
Ekdooeic KAEIAAPIOMOX 2025.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y404-2023 SEMESTER 4th Semester
COURSE TITLE Electronics
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS
. . . WEEK
teaching hours per week and the corresponding ECTS Credits.
4 5.0

Background
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

It is suggested that the student attended the following:
Calculus land Il

PREREQUISITES Differential Equations

Vectors-Algebra

Introduction to Physics | and I

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS YES
STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The purpose of the course is to introduce students to the basic concepts of electronics, the properties and functions of electronic
components, as well as the analysis, design, and testing of electronic circuits. Specifically, the goal of the course is to provide
fundamental knowledge of electronics for the most basic electronic components such as diodes, bipolar junction transistors (BJTs), and
field-effect transistors (FETs), as well as the analysis and design of simple and complex electronic circuits formed by these components.
During the lectures, exercises are solved to deepen understanding of each section. At the same time, students are given the
opportunity, for better understanding of the electronic circuits presented, to analyze them with the help of simulation programs
(Electronics Workbench, etc.) both during the lectures and during the Laboratory Exercises.

Upon successful completion of the course, the student will be able to:




-Distinguish the basic electronic components and know the different ways of connecting these components in a circuit.

-Recognize basic electronic circuits and understand their operation.

-Theoretically solve an electronic circuit by applying the laws, rules, and methodologies taught.

-Calculate characteristic parameters of electronic components, bias them appropriately, taking into account design requirements, and
determine the characteristics of an electronic component.

-Learn and read datasheets of electronic components.

-Execute a simulation program to check the operation of a circuit.

-Detect faults in simple electronic components and circuits and be able to provide solutions for their repair.

-Design, analyze, and generally handle an electronic circuit.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
Working in an international environment, and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

Teamwork

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

-Semiconductors: Electronic Structure of Semiconductors, Intrinsic, Extrinsic Semiconductors, Conductivity of Semiconductors.
-Diodes: The p-n Junction, Reverse and Forward Bias of the p-n Junction, Current-Voltage Characteristic Curve (I-V), Circuit Study of
Diode Operation — Load Line, Zener Diodes, Voltage Regulator with Zener Diode, Other Types of Diodes (Tunnel Diodes, Photodiodes
and Light Emitting Diodes, Schottky Diodes, Varactor Diodes), Diode Circuits.

Diode Applications: Half-Wave Rectifier Circuits, Full-Wave Rectifier Circuits, Voltage Multipliers, Clipping Circuits, Climbing Circuits.
-Bipolar Junction Transistors (BJT): Structure of Transistors, Operation of Transistors — Transistor Currents, Common Emitter
Configuration (C-E), Common Emitter Circuit Analysis, Common Emitter Amplifier, DC and AC Load Lines in a Common Emitter
Amplifier, Common Collector Amplifier (CC, or Emitter Follower), The Transistor as a Switch.

-Field-Effect Transistor (FET): Introduction to Field-Effect Transistors (FET), JFET Structure, Operating Principle of JFET, JFET Biasing
Methods, JFET as an Amplifier, JFET Amplifier with Common Source (C-S), JFET Amplifier with Common Drain (C-D).

-MOSFET Transistor: Structure, Operating Principle, Basic Circuits.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(1cT) Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students




TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 52
Bibliographic research

. 73
& analysis
Total 125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek
English

Method (Formative or Concluding)
Summative

Student evaluation methods
Intermediate Written Exam

Written Exam with Problem Solving
Written Exam with Short Answer Questions

Rate
30
50
20

5. Suggested Bibliography

- HAEKTPONIKA KYKAQMATA, OEQPIA KAI AZKHZEIZ, Kwdikog BiBAlou otov EUS0&o: 41957349, Zuyypadeic: K. KAPYMMAKAZ, ISBN:
9789603571179, AtaBétng (Ekd0tng): XpLotiva kat Baowhkr) KopdaAn O.E.

Eudoxus

- Eloaywyn otnv nAektpovikr, Kwdikog BiBAiou otov EVSogo: 12173, Tuyypadeic: Toumpag Mwpyog 2., ISBN: 9789605311926,

AaBétng (Ek84TNC): AIAYAOS A.E. EKAOZEIS BIBAIQN

- HAektpovikn, 9n EkSoon, Kwdikog BiBAiou otov EVSofo: 122079196, Zuyypadeic: Malvino A., Bates D., Hoppe P., ISBN:
9786182210277, AlaB£Tng (EkSOTNG): EKAOZEIZ A. TZIOAA & YIOI A.E.
- MikponAektpovikd KukAwpata, 8n'Ekdoan, Kwdwkog BiBAlou otov EUb0oEo: 133045556, Zuyypadeis: Sedra Adel, Smith Kenneth,
Carusone Chan Tony, Gaudet Vincent, ISBN: 9789604911875, AtaBétng (Ek66tng): A. NAMAZQTHPIOY & ZIA I.K.E.




COURSE OUTLINE: ENVIRONMENTAL PHYSICS

1. GENERAL
SCHOOL OF SCIENCES
DEPARTMENT OF PHYSICS
LEVEL OF STUDIES Level 6
COURSE CODE Y405-2023 | SEMESTER 4th
COURSE TITLE ENVIRONMENTAL PHYSICS
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of TEACHING
the course e.g. lectures, labs etc. If the ECTS Credits ECTS
HOURS PER
are awarded to the whole course, then please CREDITS
.. . WEEK
indicate the teaching hours per week and the
corresponding ECTS Credits.
LECTURES 3 4

Please, add lines if necessary. Teaching methods
and organization of the course are described in

section 4.

COURSE TYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area/Special Background

PREREQUISITES:

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO No

ERASMUS STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS247/

2. LEARNING OUTCOMES

Learning Outcomes

Please describe the learning outcomes of the course: Knowledge, skills and abilities
acquired after the successful completion of the course.

The purpose of the course is to provide the student with knowledge for understanding
the physical principles and phenomena of the natural environment.

Upon successful completion of the course, the student will be able to:

« Have an overview of the phenomena of the Earth's climate system.

« Interpret and draw qualitative conclusions about the propagation of radiation in
the Earth's atmosphere and the greenhouse effect.

- Be able, based on a small number of laws and concepts, to calculate the
temperature on the Earth's surface and the influence of the atmosphere on it.

« Have a general overview of the pollution problem (main pollutants, primary and
secondary pollution sources, pollutant diffusion/dispersion, pollutant removal).

« Have an overview of the dispersion of pollutants due to atmospheric movements,
as well as the processes for removing pollutants from the atmosphere.




General Skills
Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of  Project design and management

data and information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international Promoting free, creative and inductive reasoning
environment

Working in an interdisciplinary

environment

Production of new research ideas

¢ Search, analysis and synthesis of data and information, using the necessary
technologies.

e Autonomous work.

* Respect for the natural environment.

* Promotion of free, creative and inductive thinking.

3. COURSE CONTENT

Introduction to Atmospheric Physics, structure, composition of the atmosphere.
Solar radiation, propagation of solar radiation.

Greenhouse effect, global climate change.

Air pollution, meteorology, interaction of pollutants with the environment.
Atmospheric changes.

Stability — Instability of the atmosphere.

Mean and large-scale motions and influence on the dispersion of pollutants.
Boundary layer.

Models of transport, diffusion, and deposition of pollutants.

Effects of pollution on health and the environment.

Hydrological cycle and water pollution.

Physics and pollution of the soil.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face-to-face.
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS Use of ICT in Teaching.

Use of ICT in Teaching, in Laboratory Education, in | students.
Communication with students

TECHNOLOGY (ICT) Use of ICT in Communication with

TEACHING ORGANIZATION

The ways and methods of teaching are described Activity Workload/semester

in detail. Lectures 80

Lectures, Seminars, Laboratory Exercise, Field Self-study | 20

Exercise, Bibliographic research & analysis, Course
Tutoring, Internship (Placement), Clinical total (25




Exercise, Art Workshop, Interactive learning, Study
visits, Study / creation, project, creation, project.
Etc.

The supervised and unsupervised workload per
activity is indicated here, so that total workload
per semester complies to ECTS standards.

hours /
ECTS)

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods,
Formative or Concluding, Multiple Choice Test,
Short Answer Questions, Essay Development
Questions, Problem Solving, Written Assignment,
Essay/Report, Oral Exam, Presentation in
audience, Laboratory Report,Clinical examination
of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the
course assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or
Concluding)
Concluding

Student Assessment
Methods

Written Exam with
Problem Solving

Percentage

100

5. SUGGESTED BIBLIOGRAPHY

2017.

A.E., 2006.

TZIONA & YIOI A.E., 2025.

e T1. Kaoowpévog, «Puaikn MNeptBairovtoc», 1"'Ekdoon, EKAOZEIZ KAEIAAPIOMOZ ENME,
* 2. KapaBavaong, «Atpoodalpikn pumavon», 1"'Ekdoon, EKAOZEIZ A. TZIOAA & YIOI

* 0. Kouiptlng, K. dutidvog, K. Zapapd - Kwvotavtivou, A. Boutod, «EAeyxog pumtavong
teptBarovtoc», 1"'Ekdoon, Ekdooelg University Studio Press A.E., 2004.

* G.M. MASTERS, W. P. ELA, «Elcaywyn otnv MepBarrovtiki Mnxavikn kat ETotiun»,
3" Apepkavikr Ekdoon, EKAOZEIZ KAEIAAPIOMOZ E.IM.E., 2018.

e G.T.Miller, S. E. Spoolman, D. M. Andrews-Brown, «[leptBaAovtikr) ETiotiun»,
Emuot. EmpéAeia: M. AnuntpakomouAog, K. MaBpAdkng, 177'Ekdoon, EKAOZEIZ A.




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6
COURSE CODE | F406-2023 | SEMESTER | 4®

COURSE TITLE | Physics Teaching

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 4

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.
COURSE TYPE | Scientific Area, Skill Development

Background, General Knowledge,
Scientific Area, Skill Development
PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS216/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course introduces key principles and methods in physics education. Through the study of research
in physics education, students become familiar with contemporary approaches that promote the active
engagement of learners in the teaching and learning process. Emphasis is placed on identifying
students’ learning difficulties and exploring ways to support them within collaborative learning
environments. The course also focuses on the transformation of scientific knowledge into forms
appropriate for school instruction, enabling students to develop meaningful understanding of scientific
concepts.

Upon successful completion of the course, students will be able to:

e identify and apply appropriate strategies for promoting the active engagement of students in
the learning process

e investigate, recognize, and address students’ learning difficulties in classroom practice

e utilize research in physics education to identify and select contemporary instructional
approaches, methods, and teaching practices

e design and organize instructional scenarios using a variety of approaches to knowledge
construction

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment
Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral

Autonomous work responsibility and sensitivity to gender issues




Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning
Working in an interdisciplinary environment

Production of new research ideas

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

e Teamwork

e Critical thinking

»  Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Contemporary learning theories and approaches in physics education. Expected learning outcomes
from the teaching of physics. Active learning environments and ways of implementing them in
classroom practice. Investigation of students’ alternative conceptions during the teaching and learning
process. Design and development of instructional approaches and the factors that influence them.
Evaluation of teaching and the role of feedback. Basic principles for the development of instructional
scenarios aimed at supporting students’ knowledge construction.

1. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester

The ways and methods of teaching are | | Lectures 50
described in detail. Tutoring 0

Lectures,  Seminars,  Laboratory | | |nteractive learning 20
Exercise, Field Exercise, Bibliographic | [ \written assignment 20
research & analysis, Tutoring, Study 10
Internship  (Placement),  Clinical | [course total (25 hours /

Exercise, Art Workshop, Interactive ECTS) 100

learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

- STUDENTEVALUATION | stydent Assessment Languages
Description of the evaluation process Greek

Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | Formative

Questions, Essay  Development
Questions, Problem Solving, Written

Assi i E /R ¢ oral Student Assessment Methods Percentage
ssignment, - Essay /- REport, Lral | yyyjyen Assignment 10%
Exam, Presentation in audience, Written Exams 90%

Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others




Please indicate all relevant
information about the course
assessment and how students are
informed

2.

SUGGESTED BIBLIOGRAPHY

1. Névte Evkoha MaBruata, ITpatnylkég yia tnv erutuyxn Sidackalia tng Duowkng, Ranndall D.
Night, ek660eLg Alaulog
2. 0&nyog Abackaliag tng Quaotkig, Arnold B. Arons, Ek60oeLg Tpoxahia




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE E407-2023 SEMESTER 4th Semester
COURSE TITLE History and Evolution of Ideas in Physics
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 0.0

General Knowledge
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS214/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

1. The understanding from the perspective of students of the evolutionary process of shaping the concepts of science.

2. The understanding from the perspective of the conditions of development of scientific knowledge, the role of the individual and the
collective in this process.

3. The historical development of fundamental theories of physics (Mechanics - Thermodynamics - Quantum Mechanics and Theory of
Relativity).




General Skills

Search, analysis and synthesis of data and information,
ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

research ideas

\Working in an interdisciplinary environment, Production of new

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Autonomous work

Teamwork

Production of new research ideas

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use

3. COURSE CONTENT

2. Objective conditions of historical development.

5. The history of Mechanics.

6. The history of Thermodynamics.

7. The history of Quantum Mechanics.

8. The history of the Theory of Relativity.
9. Elements of the history of Astronomy.

1. Why do we study the historical development of physics concepts?

3. Factors that influence the historical development of physics concepts.
4. The role of the scientist in the development of science.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY

(ICT)
Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.

Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester

Activity Workload/semester
Lectures 39
Writing project 30
Bibliographic research

. 31
& analysis
Total 100




complies to ECTS standards

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek
English

Method (Formative or Concluding)
Formative

Student evaluation methods
Essay / Report

Rate
100

5. Suggested Bibliography

loTopia NG QUOIKAC, Segre Emilio

Mia gOvtoun 1otopia g Puaiknc, J. L. Heilbron

Eudoxus

BiBAio [12190]: IoTopia TG QUOIKNG, Segre Emilio

IZTOPIA KAI EZEAIZH TON IAEQN ZTH ®YZIKH, BAPBOIAHX XAPHX

BipAio [11433]: H loTopia Twv 10wy atn Puaikn, TolAikag AnuATeng
BiBAio [94643777]: Mia gUvtoun 10Topia Tng PUCIKNG, J. L. Heilbron
BipAio [12868007]: IZTOPIA KAI EZEAIZH TQN IAEQN ZTH @®YZIKH, BAPBOTAHZ XAPHZ




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE E408-2023 SEMESTER 4th Semester
COURSE TITLE Research Methodology

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

3 4.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS207/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

Upon successful completion of the course, the student will be able to:

 Level 1 (Knowledge)
To know all types of publications and the rules that govern them.

« Level 2 (Comprehension)
To write academically, identifying and avoiding all forms of plagiarism.

» Level 3 (Application) & Level 4 (Analysis)
To review and edit academic texts.

To use reference management systems.
To check texts for potential plagiarism.




 Level 5 (Synthesis)
To create their own referencing styles or modify existing ones.

« Level 6 (Evaluation)
To assess academic assignments based on the academic criteria of various universities.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Teamwork

Working in an interdisciplinary environment

Critical thinking

3. COURSE CONTENT

This course teaches students the principles of scientific writing using modern information technology tools.
In addition, it helps students better understand the requirements and guidelines for preparing and critically reviewing a scientific
publication. Specifically, the course covers the following topics:

Proper literature review

Types of publications

Scientific electronic libraries

Smart search of scientific publications
Reference management systems
Plagiarism avoidance

Preparation of an article

Preparation of a thesis

Critical review of papers and presentations

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(Icm) Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in
Communication with students




TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Writing project 80
Lectures 40
Total 120

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,

Student evaluation languages
Greek

Method (Formative or Concluding)
Formative

Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Assignment 100
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others
Please indicate all relevant information about the course
assessment and how students are informed
5. Suggested Bibliography
M. Alley, The Craft of Scientific Writing, Springer, 1998.
R. Day, Scientific English: A Guide for Scientists and Other Professionals,
Oryx Pr, 1992.
Eudoxus
E408-2023 "Epeuvntikr) MeBodohoyia " 2024 4 Eapivdo 133151372 NAI
122077689 H Epeuvntikiy MeBodoAoyia atov MpayuaTtiké Koapo, 5n Ekdoan Gray David, AeMdc
MaoAog, Xatl{oyhou Mpdadpopoc (EmaT. EmyéAeln) 9786182210338 T(oha 2023 5n Z0yypoupa
IKANPO e€@uANO 21x29 760 56.03  OXI
E408-2023 "Epeuvntikr) MeBodohoyia " 2024 4 Eapwvé 133151373 NAI
59383458 E@appoyég peBodoAoyiag EMIGTNUOVIKIC EPELVOC Mapddelyua: XpovohoyIKr] NAIKia Kat GXOAIKA

3 Z0yypappa

€Midoan Aavaoorc-AQeVTAKNG AVTwVIog, AeANOGo0dag AQUPEVTIOQ
MoAOKO E@UAND 14x21 432

9789608028067
1296  OXI

AeAao0oUdaC AQUPEVTIOC

2004




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | E410 | SEMESTER | 4°

COURSE TITLE | FOREIGN LANGUAGE (ENGLISH/FRENCH)

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 4

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Special Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -
TEACHING & EXAMINATION | GREEK
LANGUAGE:
COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

Students are expected to:

By the end of the course, students will have acquired sufficient knowledge of physical science,
which will also be useful in their school courses. They will feel more confident and prepared in
their field of specialization. They will acquire the necessary language skills and understand the
usefulness of this language course so that they can apply them on a daily basis. They will be
knowledgeable and articulate speakers, more confident in their specialized language, more
organized, and ready for linguistic challenges after consolidating and strengthening the desired
vocabulary they learned during the course series they attended.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

~ Applying knowledge in practice
~ Autonomous work




Teamwork

3. COURSE CONTENT

The course focuses on teaching texts in the specific subject area. Students become familiar with
English/French academic discourse in their field of study and, more specifically, understand the
lexical and syntactic structures found in scientific texts (e.g., textbooks, research articles, and
journals). They develop skills in understanding written scientific discourse with an emphasis on
enriching their vocabulary and producing written and spoken discourse. Classroom interaction is of
paramount importance as it involves discussion and dialogue on scientific topics. The course offers
students the opportunity to refresh their broad knowledge base and express ideas and challenges in
the language of their specialization.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching | | Lectures 80
are described in detail. Self study 20

Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project.
Etc.

Course total (25 hours

1
/ ECTS) 00

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding, | Methods
Multiple Choice Test, Short Answer | concluding
Questions,  Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Student Assessment Methods Percentage
Writing short projects 30%
Written Exam with Problem Solving 70%

Please indicate all relevant
information about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY




- Suggested bibliography:

- Related academic journals:
Lexicon, BagiAg1adou - Zaxou Mapia - A@poditn,Anpén - Kwvotavtivou dpeidepikn, ZTEMaviav
Mmeptg, ®ivoyAou - XapaoOAn EvBaAia
AyyAo-eMNVIKO AEIKO QUUOIKWV 0pwv, MamoyiovvokomouAog M.
Conseil de I'Europe/Strasbourg, Cadre européen commun de référence pour les langues :
apprendre, enseigner, évaluer, Conseil de I'Europe : Division des langues vivantes, 2001
Beacco, J.-C., Niveau B1 pour le frangais ; Un référentiel, Conseil de I'Europe, éd. Didier, 2011
Caillier J. &amp; Borg S. (Eds.), Forum Mondial Héracles, Université de Perpignan Via
Domitia. Actes du Colloque. Le francais sur objectifs universitaires. Synergies Monde, 8(2),
2011
Parpette, C., « Les discours académiques oraux : évolution des représentations et des
stratégies d’enseignement en FLE. » Le frangais dans le monde : recherches et applications.
Quel oral enseigner cinquante ans apres le Francais fondamental ? Paris : CLE international
FIPF, 2008
Deschepper, C., Acculturation aux discours universitaires : poser les variables de
I'intervention didactique, Diptyque, 18, 93-126, 2010
Eurin-Balmet S. ; Henao de Legge M., Pratiques du francais scientifique, Hachette FLE, Paris,
1992




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y501-2023 SEMESTER 5th Semester
COURSE TITLE Theoretical Mechanics |
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 5.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

Calculus land Il
PREREQUISITES Differential Equations
TEACHING & EXAMINATION Greek
LANGUAGE:
COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS260/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

dynamics.

Theoretical Mechanics | covers the fundamentals of Classical Mechanics using Newton's laws.

Upon successful completion of the course, the student will have acquired knowledge about the properties of Newtonian gravity and

They will delve into the study of modern problems of Physics with qualitative-geometric methods, be able to describe the motion of
bodies in various coordinate systems, write the equations of motion and solve these differential equations and determine the motion
as a function of time and apply qualitative methods to the study of various topics, such as finding the limits of motion or the stability of
equilibrium points with the help of integrals of motion and phase diagrams.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning
Autonomous work

Production of new research ideas
Promoting free, creative and inductive reasoning

3. COURSE CONTENT

< Newtonian Mechanics: Axioms. Laws of Dynamics and Vector Differential Equations of Motion. Conservation Laws.

= Motion in Inertial and Non-Inertial Reference Systems: Hypothetical Forces and DE of Motion. Examples.

= Coordinate Systems: Expression of Differential Equations of Motion in Cartesian, Polar and Sperical Coordinates. Examples.

< Dynamics: Equilibrium Solutions and Stability Characterisation. Study of Conservative Systems of 1 Degree of Freedom (D.o.F.). Phase
Diagrams.

= Applications to 1 D.o.F. Systems: Harmonic Oscillator, Simple Pendulum, Systems with Friction, Forced Oscillations.

« Central Forces: Conservation of Angular Momentum. Potential and Study of the Equivalent System of 1 D.o.F.

< Solving the equations of motion in basic fields of central forces in Physics: e.g. gravitational forces, Coulomb, Yukawa.

» Two-body problem. Kinematics of point masses.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(Icm Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students

TEACHING ORGANIZATION »
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship

(Placement), Clinical Exercise, Art Workshop, Interactive Interactive learning 39
learning, Study visits, Study / creation, project, creation, Bibliographic research 86
project. Etc. & analysis

The supervised and unsupervised workload per activity is Total 125

indicated here, so that total workload per semester
complies to ECTS standards




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Method (Formative or Concluding)

Assessment Language, Assessment Methods, Formative or | g nmative

Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Rate

5. Suggested Bibliography

Eudoxus

BifAio [8787]: @EQPHTIKH MHXANIKH TOMOZ A', XATZHAHMHTPIOY IQANNHZ
BifAio [33153244]: OEQPHTIKH MHXANIKH, XATZHAHMHTPIOY IQANNHZ
BiAio [22695091]: KAAZIKH MHXANIKH, KIBBLE, T.W.B. & BERKSHIRE, F.H.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y502-2023 SEMESTER 5th Semester
COURSE TITLE Electronics Laboratory
TEACHING ACTI\_/ITIES - - TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. Ie.ctu.res, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS

teaching hours per week and the corresponding ECTS Credits.

4.0

Skill Development
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

GENERAL PHYSICS I
PREREQUISITES ELECTRONICS
ELECTRICAL CIRCUITS
TEACHING & EXAMINATION Greek
LANGUAGE:
COURSE OFFERED TO ERASMUS YES
STUDENTS:
COURSE URL: https://exams.emt.ihu.gr/courses/PHYSICS218/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The aim and objective of the course are:
the consolidation in practice of the knowledge about General Electronics, which has already been taught in the previous semester and
the cultivation of the skills required for the implementation and experimental study of electronic circuits.

The main laboratory modules are:

« Diode circuits.

« Circuits with BJT and FET Transistors.

« Circuits with operational amplifiers and Circuits for implementing basic digital elements.

Upon successful completion of the course, the student will be able to:




the characteristics of an electronic component.
e To be able to practically build an electronic circuit.

critical use of simulation programs.
e To learn and read data sheets of electronic components.

e To recognize and distinguish in practice basic electronic elements and circuits, as well as to be able to understand their function.
e To calculate characteristic sizes of electronic components, to polarize appropriately taking into account design frauds and also to find

e Be able to use instruments and laboratory devices to take measurements from electronic circuits.
e To confirm the correct operation of an electronic circuit by combining experimental data with theoretical circuit analysis and the

e |dentify errors in simple electronic components and electronic circuits and be able to provide solutions for their repair.

General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

Working in an international environment,

Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Decision making

Autonomous work

Teamwork

Project design and management

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

e Diodes and electronic diode circuits.

o Field Effect Transistor — FET (characteristics and circuits).

e Methodology and application of electronic circuit measurements.

e Operational amplifiers (characteristic and basic amplifier circuits).
e Elements of digital circuits (Boolean algebra, switching circuits, implementation of logic gates).

e Bipolar Contact Transistors — BJTs (switch circuits and amplifier circuits).

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(Icm) Use of ICT in Laboratory Education
Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory Education, in
Communication with students




TEACHING ORGANIZATION .
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation, Writing project 50
project. Etc.

Laboratory Exercise 39

Bibliographic research

. 11

The supervised and unsupervised workload per activity is & analysis
indica’Fed here, so that total workload per semester Total 100
complies to ECTS standards
STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

English
Assessm_ent Langyage, As_sessment Methods, Formati\{e or | Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, |Frormative
Essay Development Questions, Problem Solving, Written )
Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate
audience, Laboratory Report, Clinical examination of a \c’)\’rglttEeX’;fSS'gnme”t gg

patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

Epyaotnpiokég Aoknaeig HAEKTPOVIKNC, (Og0dwpidng, Ziokog, KoopatdmouAog, AadmouAog, NikoAaidng, MNamabavaaiouv)

Eudoxus

BipAio [320086]: EPFTALTHPIAKOZ OAHIOZ KAl AZKHZEIZ HAEKTPONIKHZ, NIZTAZAKHZ EKTOPAZ

BiBAio [2785]: EPFAITHPIAKES ATKHIEIZ HAEKTPONIKHE, I. OEOAQPIAHE, K. KOZIMATOMOYAOQS, ©. AAOMOYAQS, . NIKOAAIAHE, K.
MAMAGANAZIOY, . ZI1ZKOZ

BiAio [77117465]: Epyactnplakéc AOKNOEIC Baaikwv HAEKTPOVIKWY,0dNnyoc amd MIKponAEKTPoVIKA KUKA®UOTA, 7 €kd0an Twv
Sedra/Smith, Gaudet Vincent C., Smith Kenneth C.

BiBAio [77117449]: ElcaywyIko Epyaotriplo KukAwpdtwy Kat HAEKTpovIKAC, Ta1Bidng MNavwng




COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | YS03-2023 | SEMESTER | 5°
COURSE TITLE | OPTICS LABORATORY
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.

LECTURES 3 4

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.
COURSE TYPE | Scientific Field (Specialized Background)

Background, General Knowledge,
Scientific Area, Skill Development
PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | [https:/eclass.emt.duth.gr/courses/PHYSICS227/]

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

This course aims to familiarize students with the wave nature of light through experiments that
highlight this nature, with an emphasis on Polarization, Interference, and Diffraction experiments.
Upon successful completion of the course, the student will be able to:

e Perform light interference and diffraction experiments
e Detect the various states of Light Polarization and produce Polarized light in various ways.
e Construct Holograms

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

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



https://eclass.emt.duth.gr/courses/PHYSICS227/

technology
e Decision-making
e Working independently

e Working in an international environment
e Production of new research ideas

3

. COURSE CONTENT

Standing Waves. Polarization Phenomena — Study of Spectra. Production of linear, circular, and
elliptically polarized light. Malus's Law. Birefringent crystal.
Interference Phenomena — Interferometric Setups. Diffraction Phenomena — Fraunhofer and Fresnel
diffraction from monochromatic sources and natural light sources from various apertures. Holographic

Setup.

4,

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

Activity

Workload/semester

Laboratory Exercise

100

Course total (25 hours
/ ECTS)

100

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patientArtistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods
Laboratory Work

Percentage
100




SUGGESTED BIBLIOGRAPHY

"Optics Laboratory Topics", Angelakeris Mavroeidis, Arvanitidis loannis, Vanidis Evangelos, Ves
Sotirios, Viga Eleni, Vouroutzis Nikolaos, Gioti Maria, Katsikini Maria, PUBLISHER: ZITI, Book
Code in Eudoxus: 22768467
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COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | Y505-2023 | SEMESTER | 50
COURSE TITLE
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.qg. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credlits.
LECTURES 4 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.
COURSE TYPE Scientific Area (Special Background)

Background, General Knowledge,

Scientific Area, Skill Development
PREREQUISITES: -It is desirable for students to have attended the following:

e Electromagnetism |

e Atomic and Molecular Physics

*  Thermodynamics

*  Waves and Optics

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://physics.duth.gr/?page_id=4652

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

e The course provides students with the knowledge required to understand the basic concepts
and methods of solid state physics, starting from the microscopic structure of matter.

e Upon successful completion of the course, students will be able to:

e Understand the crystalline structure of solid matter, particularly the concepts of crystal
lattice, unit cell, reciprocal lattice, and the principles of diffraction from periodic structures,
with applications to simple crystal structures.

e Mathematically describe lattice vibrations, optical and acoustic branches, and understand
the concept of phonons.

¢ Understand the formation of energy bands and distinguish materials as metals,
semiconductors, or insulators.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management
information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability




Decision making
Autonomous work
Teamwork

Working in an international environment

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues

Critical thinking

Working in an interdisciplinary environment

Production of new research ideas

Promoting free, creative and inductive reasoning

e Skills developed:

e Ability to apply this knowledge to solve related complex problems.

e Ability for critical thinking, analysis, and evaluation of these concepts.
e Ability to interpret phenomena from everyday life.

e A General Competences:

e Search, analysis, and synthesis of data and information using the necessary technologies.

e Adaptation to new situations.

e Decision-making.
¢ Independent work.
e Teamwork.

*  Work in an international and interdisciplinary environment.

e Generation of new research ideas.

e Project design and management.

e Respect for diversity and multiculturalism.
e Respect for the natural environment.

¢ Demonstration of social, professional, and ethical responsibility and sensitivity to gender

issues.

e Exercise of criticism and self-criticism.
e Promotion of free, creative, and inductive thinking.

*  COURSE CONTENT

Bravais lattices, Unit cell, Reciprocal lattice, Diffraction from periodic structures, Bragg’s law, Lattice

vibrations: optical and acoustic branches,

Phonons, Density of states, specific heat, thermal

conductivity, Band structure: free and nearly free electrons, effective electron mass, Bloch theorem,
metals, conductivity, energy density of states, valence and conduction bands. Semiconductors:
intrinsic and extrinsic, impurities, holes, donors, acceptors, traps. Optical properties of solids.

3.

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship (Placement), Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

/ ECTS)

Activity Workload/semester
Lectures 150
Self study
Course total (25 hours 150




The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information  about the course
assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or Concluding)

Formative
Student Assessment Methods Percentage
Written Exam with Problem Solving 100

4. SUGGESTED BIBLIOGRAPHY

« Solid State Physics (Introduction to the Principles of Materials Science), Harald
Ibach & Hans Lith, trans. S. Ves, Ziti Publications, Eudoxus Book Code: 12583778.

« Introduction to Solid State Physics, C. Kittel, Scientific and Technological Editions
A.G. Pneumatikos, Eudoxus Code: 6847.

« Solid State Physics, Ashcroft & Mermin, Eudoxus Code: 22768829.

« Solid State Physics, Hofman, A. Papazisis Publications, Eudoxus Code: 94700247.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE E506-2023 SEMESTER 5th Semester
COURSE TITLE Basic telemetry applications
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 3.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Skill Development

STUDENTS:

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS217/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

null




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

3. COURSE CONTENT

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
@cT) Use of ICT in Laboratory Education

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 50
Internship (Placement) 25
Total 75

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or

Student evaluation languages
Greek

Method (Formative or Concluding)

a : " ' Formative
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written exam with multiple choice test 70
Written Assignment 30

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others




Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

MPOrPAMMATIZONTAZ ME TON MIKPOEAETKTH ARDUINO ANOIXTH BIBAIOGHKH (https://www.openbook.gr/programmatizontas-
me-ton-mikroelegkti-arduino/)

Eudoxus

1) ARDUINO: AATOPIOMIKH, MPOTPAMMATIZMOZ KAl EOAPMOTEX
Kwd1kdg BiAiou atov EVd0E0 : 102070452, ISBN : 9789606451744
Zuyypageic: APIZTEIAHZ . MMOYPAZ, FNIANNHZ ©. KAMMNOZ
Ekddoeic; EKAOZEIX KAEIAAPIOMOS ENE

2) Avamtuén E@appoyv pe to Arduino, 3n Ekdoan

Kwd1ko¢ PiAiov atov ENS0E0 : 102071811, ISBN : 9789604189373
Zuyypageic: NamaloyAou Mavaylotng, Atwvnig Zmopoc-floAuxpovng
Ekodoelc: TZIONA




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE E507-2023 SEMESTER 5th Semester
COURSE TITLE New Technologies in Education and Online Teaching of Physical Sciences
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS
. . . WEEK
teaching hours per week and the corresponding ECTS Credits.
3 0.0

General Knowledge
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO
STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS219/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

the course is aimed at undergraduate students, over 2nd year, who have a very good

training in the basic knowledge of the positive sciences. It provides the student with the necessary
skills required for the effective use of new technologies (PC, Internet,

projectors, interactive boards, etc.) in the educational process. All of the above is happening
understandable with examples and exercises implemented in the Electronics labs

Computer. In the final stage, the homework student develops a complete

online course, using as many tools as possible than what he has

be taught. The aim of the course is for students to practice online teaching

courses and in the explanation of the material through the possibilities offered by modern technology
technology. In addition, he answers questions from students watching online

lesson through the corresponding online discussion environment.

In particular, after the successful completion of the course, the student will be able to:




Uses simulations and multimedia to teach advanced concepts
Effectively uses the internet and its applications in education
procedure

Creates and posts courses on the World Wide Web.

Uses multimedia and presentation application creation software

General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

Working in an international environment,

Working in an interdisciplinary environment, Production of new

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Decision making

Working in an interdisciplinary environment

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Theoretical Part of the Course

I. 1l. Introduction to New Technologies in Education.

Historical data, basic knowledge of the operation and use of the Internet (internet) and
World Wide Web (www).

Il. Delimitations of the cognitive and methodological framework of New Technologies in
Education.

IV. V. VL. VIL. VIII. IX. X. XI. XII. Necessity, purposes and reason for existence of New Technologies in Education.
The course of development of New Technologies in Education at an international level
Educators and New Technologies in Education.

Application of New Technologies in Education.

Pedagogical relationship of New Technologies in Education.

Using simulations and multimedia to teach advanced concepts.

Software for creating multimedia applications, presentations and analytical calculations.
The internet in the educational process

Post courses on the World Wide Web.

Xlll. Modern distance learning software (teleconferencing).

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(IcT) Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in




Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,

Bibliographic research& analysis, Tutoring, Internship

(Placement), Clinical Exercise, Art Workshop, Interactive Lectures 3

learning, Study visits, Study / creation, project, creation, Total 3

project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Short Answer Questions
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Formative

Please indicate all relevant information about the course
assessment and how students are informed

Method (Formative or Concluding)

Rate
100

5. Suggested Bibliography

The Digital Scholar: How Technology Is Transforming Scholarly Practice by Martin Weller -
Bloomsbury Academic, 2011

2. The 2013 Free education technology resources textbook

3. http://www.humber.ca/centreforteachingandlearning/assets/files/Teaching%20Resources/201
3_EmergingEdTech_Free-Education-Technology-Resources-eBook.pdf

4.5.6.7. The Flipped Classroom Workshop in a Book by Kelly Walsh

Best Practices for Teaching with Emerging Technologies by Michelle Pacansky-Brock

E. Kastro, B. Hyslop, HTMLS5 kat CSS3 pe ewkoveg, KAewdapiBpog 2013

L. Lemay, R. Colburn, NAnpec eyxepidio tng HTML kat CSS, Mkiovpdag 2011

Eudoxus

H Epguvntiky MeBodoloyia otov Mpaypatikoé Koouo, 5n'Ekdoon




COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | SEMESTER | 5°
COURSE TITLE | Physics and Philosophy
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.

LECTURES 3 3

Please, add lines if necessary. Teaching methods and

organization of the course are described in section 4.
COURSE TYPE | Scientific Area

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | YES
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

Upon completion of the course, students will have a comprehensive understanding of the
general problems encountered in physics and mathematical logic, and how these problems
relate to philosophical considerations.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

* Application of knowledge in practice.

e Adaptation to new situations.

* Teamwork.

*  Workin an international environment.

* Workin an interdisciplinary environment.




@
B
@

* Respect for diversity and multiculturalism.
» Exercise of critical thinking and self-assessment.

* Promotion of free, creative, and inductive thinking.

3. COURSE CONTENT

Nature and Ancient Greek thought. The Ionian philosophers and the atomists. Plato's Timaeus.
Mathematics, logic, and science. The programs of Russell and Frege. The Hubert—Brouwer
controversy. Measuring the infinite with Cantor. Gddel's theorem. The limits of human cognition.
Quantum mechanics. The uncertainty principle and the subject-object relationship. Bell
inequalities. Quantum logic. Physics, metaphysics, and ontology. Anglo-Saxon epistemology
(Popper, Kuhn, Feyerabend). Unity and diversity in nature. The search for meaning and the late
Wittgenstein.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Course material is organized and presented in
COMMUNICATIONS TECHNOLOGY | PowerPoint slides. Support of the learning process
(ICT) | through the electronic platform (e-class). Communication
Use of ICT in Teaching, in Laboratory | with students via email.
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching are | | Lectures 39
described in detail. Preparation and 15

Lectures, Seminars, Laboratory writing of short papers
Exercise, Field Exercise, Bibliographic | | . reports.

research_ & analysis, Tutqu_ng, Study and analysis of o1
Internship  (Placement),  Clinical .
relevant literature.

Exercise, Art Workshop, Interactive

learning, Study visits, Study / creation, Course total (25 hours

project, creation, project. Etc. / ECTS) 75
The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.
. STUDENT E_VALUAT'ON Student Assessment Languages
Description of the evaluation process Greek
Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | concluding
Questions, Essay  Development
gugstlons, tPr%bIem iol\lgng, }[er(t)tenl Student Assessment Methods Percentage
ssignment, - Essay /- REpOrt, Oral | \yyisien examination with problem-solving: 50
Exam, Presentation i aud|gr?ce, Written assignments / coursework: 50
Laboratory Report,Clinical Total: 100

examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed
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5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:

Tsiantos, Vasilis, Everything is Numbers — The Positive Sciences Meet Philosophy, Tziola Editions, Thessaloniki, 2024.

Brown, Harold 1., Perception, Theory and Commitment: A New Philosophy of Science, Chicago University Press, 1977.
Greek Edition: University of Crete Press.

Baltas, Aristeidis, Stergiopoulos, Kostas (eds.), Philosophy and Sciences in the Twentieth Century, University of Crete
Press.

Additional Recommended Reading

Russell, Bertrand, History of Western Philosophy.

Kinti, [Author], Philosophy of Science (Lecture Notes).

Sakellariadis, [Author], Introduction to Philosophy of Science (Lecture Notes).
Kalfas, [Author], Aristotelian Physics.

Butterfield, Herbert, The Origins of Modern Science (1300-1800), Cultural Foundation of National Bank of Greece
(M.LET)).

Gillispie, Charles C., On the Edge of Truth — The Evolution of Scientific Ideas from Galileo to Einstein, M.LE.T.
Harre, R. (ed.), Scientific Thought 1900-1960, M.L.E.T.

Crombie, A.C,, From Augustine to Galileo, M.L.E.T.

Kirk, G.S,, Raven, J.E,, Schofield, M., The Presocratic Philosophers, M.L.E.T.

Keisler, A, The Sleepwalkers (Pythagoras — Copernicus — Kepler — Galileo — Newton), Hatzinikolis Editions.
Bernal, John D., Science in History, Zacharopoulos Editions.

Bitsakis, Eftychis, Dialectics and Modern Physics, Iridanos Editions.

Kuhn, T.S., The Structure of Scientific Revolutions, Contemporary Topics Editions.

Heisenberg, W., Physics and Philosophy.

Theodoridis, Charalampos, Introduction to Philosophy.

Nietzsche, Friedrich, The Birth of Philosophy, Mari & Korontzi Editions.

Wittgenstein, L., Tractatus Logico-Philosophicus, Papazisis Editions.




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | Y601-2023 | SEMESTER [ 6"

COURSE TITLE | Nuclear Physics

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 4 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | Greece
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS221/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The student is taught the fundamental principles of Nuclear Physics and elementary particles.
Upon successful completion of the course, the student will have acquired:

e The ability to understand the structure of the nucleus, the phenomenon of radioactivity, q,
3,and y decays, fission and fusion, as well as the basic properties of elementary particles.

e The ability to apply this knowledge to solve related complex problems.

e The ability for critical thinking in order to evaluate, analyze, and correlate this knowledge.

e The ability to interpret phenomena encountered in everyday life.

« « The ability to develop collaboration with fellow students to solve problems related to this

course.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment
Sustainability

Decision making Demonstration of social, professional and moral

Autonomous work responsibility and sensitivity to gender issues

Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Production of new research ideas

e Search, analysis and synthesis of data and information
e Autonomous work




e Working in an international environment
e Working in an interdisciplinary environment

3. COURSE CONTENT

Properties of atomic nuclei. Interactions. Composition of nuclei, nuclear dimensions, and
methods of their determination. Mass and binding energy of the nucleus. Nuclear forces and

their characteristics. Yukawa potential. Nuclear models. Radioactivity. a-decay, fission, fusion. -

decay. y-decay. Nuclear reactions. Fission and fusion. Introduction to Elementary Particles. The
Standard Model — basic constituents. Feynman diagrams.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching
are described in detail.
Lectures,  Seminars,  Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project.
Etc.

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

Activity Workload/semester
Lectures 75
Bibliographic research 10
& analysis
Tutoring 25
Project 40
Course total (25 hours 150
/ ECTS)

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions,  Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods
Written Exam with Problem Solving

Percentage
40%

Multiple Choice Test, Short Answer Questions 30%

Written Assignment

30%

5. SUGGESTED BIBLIOGRAPHY

e EIZATQIH XTHN MYPHNIKH ®YXIKH, W.N. COTTINGHAM, D.A. GREENWOOD,

TYMNQOHTQ, AAPAANOZ




MYPHNIKH  ®YZIKH-BAZIKEZ APXEZ KAI
EAEYOEPIAAHZ, COPY CITY

MYPHNOXYNOGEZH, XPHZTOZX




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y602-2023 SEMESTER 6th Semester
COURSE TITLE Econophysics
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

4 6.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Skill Development

PREREQUISITES

TEACHING & EXAMINATION
LANGUAGE:

Greek and English

COURSE OFFERED TO ERASMUS
STUDENTS:

NO

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS258/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

null




General Skills

Search, analysis and synthesis of data and information,
ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility

and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

Promoting free, creative and inductive reasoning

Teamwork

3. COURSE CONTENT

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Field Exercise 6
Total 6

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course

Student evaluation languages
Greek

Method (Formative or Concluding)
Formative

Student evaluation methods

Rate
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assessment and how students are informed

5. Suggested Bibliography

INUEIWOEIC dIOATKOVTO

Eudoxus
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COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE Y603-2023 SEMESTER 6th Semester
COURSE TITLE Material Science and Technology
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
4 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS259/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course is a continuation of the knowledge acquired by the student in the Solid State Physics course and concerns their application
to materials and devices.

Specifically, the course aims to provide knowledge on:

A) The concepts of the electrical behavior of materials, the concepts of resistance-conductivity, as well as the understanding of the
temperature dependence of the conductivity of metallic materials, alloys and the criteria for selecting a metallic material as a
conductor depending on the applications.

B) In semiconductor technology, their electrical and optical properties, the categories that appear depending on the type of their
conductivity (intrinsic - extrinsic, extrinsic p-type or n-type), their technological importance and the limitations in their use, as well as
the properties and applications of optoelectronic materials.

C) Insulating (dielectric) materials, their behavior in static electric and alternating fields, their possible uses.

D) In ??the magnetic properties of materials and their applications.

E) In the phenomenon of superconductivity, in the materials that exhibit it, the limitations of its use, as well as in the possibilities that




open up as the temperature at which we observe it increases.
Upon successful completion of the course, the student will be able to:

= Be able to exploit the properties of optoelectronic materials for applications.
« To have understood the magnetic properties of materials.
« To have understood the importance of superconductivity.

= Understand the concepts of resistance-conductivity-electrical resistance-specific electrical conductivity, and be able to classify a
material from theoretical elements as a conductor, semiconductor, insulator, superconductor.

= Be able to experimentally calculate the conductivity of a material using an appropriate device that he/she will build.

= Be able to predict the electrical behavior of a material at a different temperature from that of the environment.

» Be able to select a material for use as a conductor or insulator and be able to evaluate how safe it is in use.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
Working in an international environment, and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Decision making

Working in an interdisciplinary environment

Production of new research ideas

3. COURSE CONTENT

1) Conductive materials

A. Conductivity and Resistance

B. Conductivity standard in metallic materials

C. Specific electrical resistance — Specific electrical conductivity

D. Classification of materials based on the value of specific electrical conductivity.
E. Dependence of specific electrical resistance on temperature

F. Conductivity in alloys

G. Criteria for selecting conductive materials

H. Study of typical materials (Cu, Ag, Au, Al, W)

II) Semiconductors and Devices

A. Semiconductor Materials

B. Semiconductor Devices and Applications

C. Optical Processes in Semiconductors and Semiconductor Devices

D. Photovoltaic Cells

E. LED - Laser Diode

I11) Dielectric materials

A. Introduction to Dielectric (insulating) materials.

B. Dielectric constant of materials- Characteristics of dielectric materials.
C. Dielectric materials in constant fields

D Dielectric materials in alternating fields

E. Categories of dielectrics according to their polarization mode-Dielectric hysteresis.




F. Dielectric materials and new trends
IV) Magnetic Materials
A. Magnetic properties of matter

C. Special applications of magnets

V) Superconducting materials.

A. Superconductivity

B. Magnetic properties of superconductors

D. Interpretation of the phenomenon

B. Classification of materials based on their magnetic behavior

C. Applications of superconductors (superconducting cables, superconducting magnets, superconducting computers)

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 52
Writing project 48
Bibliographic research

; 25
& analysis
Total 125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek

Method (Formative or Concluding)
Formative

Student evaluation methods
Written Exam with Problem Solving
Written Assignment

Rate
85
15

5. Suggested Bibliography
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COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS UNDEGRADUATE STUDY PROGRAM: PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y604-2023 SEMESTER 6th Semester
COURSE TITLE Statistical Physics

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

4 6.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES None

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS223/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course covers the subject of Statistical Physics. The basic principles of Statistical Physics will be introduced, along with how they
connect microscopic to macroscopic properties. The fundamental distributions and the methods for selecting them will be discussed.
The phenomenon of paramagnetism will be examined. The concept of an ideal gas and blackbody radiation will be analyzed.
Upon successful completion of the course, the student will be able to:

Understand the Basic Principles of Statistical Physics and how it links the microscopic structure of a system to its macroscopic
properties.

Choose the appropriate statistical distribution (microcanonical, canonical, or grand canonical) depending on the conditions
governing a given system.

Recognize the similarity of conditions in systems of different scales and thus generalize this knowledge and experience to other
systems.




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Adaptation to new situations

Decision making

Autonomous work

Teamwork

Production of new research ideas

3. COURSE CONTENT

paramagnetism.

The course covers topics related to the continuation of Thermodynamics and the explanation of macroscopic measurements based on
theories originating from the microscopic world. It includes topics such as the determination of entropy, temperature, free energy, the
partition function, the exact specification of microstates, probability distributions, and statistical ensembles. Additionally, it covers
topics in quantum statistical physics, such as Fermi-Dirac, Bose-Einstein, and Maxwell-Boltzmann statistics. Finally, key theorems like
the equipartition of energy are discussed, along with theories such as those of classical ideal gases, the Ising model, and

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students

(ICT)
Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 52
Bibliographic research

; 85
& analysis
Writing project 30
Total 167




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Sr:gﬁ's‘h

Assessment Language, Assessment Methods, Formative or [ Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, | summative

Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography
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1.

COURSE OUTLINE
GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | E606-2023 | SEMESTER | 6"

COURSE TITLE | Educational Psychology

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK

TEACHING ACTIVITIES

per week and the corresponding ECTS Credits.

LECTURES 3 5

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

Background, General Knowledge,
Scientific Area, Skill Development

COURSE TYPE | Scientific Area

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO

STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS249/

2.

LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The aim of the course is to examine the phenomena and behaviors that constitute the complex reality
of educational practice, contributing to the understanding of the dynamics that shape the ever-
evolving environment of the classroom. Emphasis is placed on the application of key psychological
theories relevant to education, including theories of intelligence, cognitive development, and
motivation. The course also draws upon research methods and perspectives from social psychology to
better understand the interactions and processes that emerge between teachers and students within
the educational setting. Within this framework, current topics from the international literature related
to learning processes and students’ academic achievement are also discussed. By the end of the
semester, students are expected to be able to:

understand the ways in which children and adolescents learn effectively to achieve high academic
outcomes and successfully integrate into the school environment and the broader school
community.

be familiar with psycho-pedagogical practices that promote learning and contribute to improved
academic performance.

provide guidance and advisory support to teachers and parents on issues related to learning and
teaching, with the aim of improving students’ academic outcomes

Specific Learning Objectives

Develop a deeper understanding of the multifaceted role of the contemporary teacher.

Identify the social and psychological dynamics that emerge within the school environment and the
interaction between students and teachers.

Understand how teachers can manage classroom dynamics and factors influencing school
performance.

Recognize diversity and individual differences in the educational environment.




Examine the balance between collective and individual learning processes.
Understand the role of social representations in educational contexts.

Explore cooperation and competition in learning environments.

Develop strategies for crisis management and conflict resolution in the classroom.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

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

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

1.

Educational Psychology: Conceptual foundations, introductory concepts, and key issues in
contemporary educational psychology.

Behavioral Approaches to Learning: Fundamental principles of behaviorism; forms of behavioral
learning (associative learning, classical conditioning, operant conditioning); applications of
behavioral approaches in classroom practice; critical perspectives on behaviorist theories.
Social-Cognitive Approaches to Learning: Core principles; Bandura’s model of reciprocal
determinism (1989); reinforcement and punishment within the social-cognitive framework;
observational learning and modeling; self-efficacy and self-regulation; applications in classroom
contexts; critical perspectives.

Cognitive Approaches to Learning: Basic principles; information-processing models; activation
and use of cognitive processes in classroom learning; contemporary cognitive perspectives on
learning and instruction; the role of metacognition; classroom applications and critical
perspectives.

Self-Regulated Learning: Definition, prerequisites, and key components; strategies for promoting
self-regulated learning; metacognitive instruction and its role in supporting autonomous
learning.

Self-Concept and Self-Esteem: Conceptual definitions and developmental aspects; structure of
self-concept; influencing factors (family, teachers, peers, social context, life experiences);
academic self-concept and school achievement; stability and accuracy of self-perceptions; the
role of self-esteem in students’ development; self-perceptions of students with learning
difficulties.

Motivation and Emotions in Learning: Dimensions of motivation and their relationship to learning
(implicit theories of intelligence, achievement goals, self-efficacy beliefs, attribution theory,
interest, expectancy—value theory, academic emotions); promoting motivation and achievement
in school and family contexts.

Avoidance Behaviors in School Contexts: Conceptual framework, forms and predictors of
avoidance behaviors, and their consequences; help-seeking avoidance and self-handicapping in
educational settings.

Psychological Classroom Environment: Objective vs psychological dimensions of the classroom
environment; instructional practices, learning climate, and classroom goals; the TARGET model
(Ames, 1992).

10.Theories of Intelligence: Multiple conceptions of intelligence; major theoretical perspectives

including Gardner’s Multiple Intelligences, Sternberg’s Triarchic Theory, and Goleman’s
Emotional Intelligence.




11. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Written Assignment
Written Exams

TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching are | | Lectures 50
described in detail. Tutoring 0
Lectures,  Seminars, Laboratory | | |nteractive learning 20
Exercise, Field Exercise, Bibliographic | [ \ritten assignment 20
research & analysis, Tutoring, | [ stydy 10
Internship  (Placement),  Clinical | [course total (25 hours /
Exercise, Art Workshop, Interactive | | gcrs) 100
learning, Study visits, Study / creation,
project, creation, project. Etc.
The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.
STUDENT EVALUATION | stydent Assessment Languages
Description of the evaluation process
Greek
Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | rormative
Questions,  Essay  Development
e Student Assessment Methods Percentage

10%
90%
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COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS UNDEGRADUATE STUDY PROGRAM: PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE Y703-2023 SEMESTER 7th Semester
COURSE TITLE Astronomy - Astrophysics

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

4 7.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES None

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS253/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course aims at learning basic concepts in Astronomy, which is an important field of Physics. Students should be able to understand
the basic laws and rules that govern the scientific subject of Astronomy-Astrophysics, understand and explain basic concepts in the
Solar System (structure and phenomena in it), the Sun, galaxies (ours and others), as well as the concept of cosmology. They will also
learn thoroughly the types and the evolution process of stars and galaxies. Finally, they will be able to solve basic Astronomy problems.
By completing the course, students will have the ability to judge phenomena they see in the night sky, explain the evolution of our own
and other star systems, and have knowledge of the evolution of the universe.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Adaptation to new situations
Decision making
Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Basic astronomy concepts

Coordinate Systems and Time

Ecliptic

Planetary Movements

Kepler's laws

Satellites and Comets

Star distances

Stellar magnitudes

Star temperature

Formation and intensity of spectral lines
Spectra and spectral classification of stars
Sun

Basic concepts of stellar evolution and the final stages of stars
Double stars

Variable stars

Evolution of galaxies

Cosmology

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(Icm Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students




TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 52
Blbllogrgphm research 140
& analysis
Total 192

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek

Method (Formative or Concluding)

Summative

Student evaluation methods
Written exam with multiple choice test
Written Exam with Short Answer Questions

Written Exam with Essay Development Questions

Rate
30
30
40

5. Suggested Bibliography
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COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | APE705- SEMESTER | 7
2023
COURSE TITLE | Quantum Mechanics Il

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and

organization of the course are described in section 4.
COURSE TYPE | Scientific Area

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/ PHYSICS263

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

Advanced topics in Quantum Mechanics are introduced with emphasis on the mathematical
formalism of Hermitian operators and the quantum theory of orbital and spin momentum.

Upon successful completion of the course, the student will

= have acquired basic knowledge of Hermitian operators and their application,
< interpret the Pauli’s Principle

< have understood the need to quantize orbital and spin momentum.

The student will have acquired the ability to

< solve related complex problems.

< think critically so that they can evaluate, analyze and correlate this knowledge.

< interpret phenomena of everyday life.

« develop cooperation with other students to solve problems related to this course.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment
Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning




Working in an interdisciplinary environment
Production of new research ideas

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

e Teamwork

e Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Hermitian Operators. Unitary Operators. Position Momentum and Spin Operators. Time Evolution
Operator. Orbital Momentum and Spin Eigenvalues - Eigenfunctions. Stern-Gerlach Experiment.
Interpretation. Spin Introduction. Construction of Wave Functions. Addition of Momenta. Identical
Particles. Pauli Principle. Principles of the Periodic Table.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester

The ways and methods of teaching are | | Lectures 39
described in detail. Bibliographic research & 95
Lectures,  Seminars,  Laboratory | | analysis

Exercise, Field Exercise, Bibliographic | | Wwritten assignment 13
research & analysis, Tutoring, | [ Exams 3
Internship  (Placement),  Clinical | [ course total (25 hours /

Exercise, Art Workshop, Interactive | | EcTs) 150

learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

STUDENT EVALUATION | stydent Assessment Languages
Description of the evaluation process Greek

Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | concluding

Questions,  Essay  Development
Questions, Problem Solving, Written

Assi tE / R t oral Student Assessment Methods Percentage
ssignment, ssay ) epor i ral | \written Assignment 10%
Exam, Presentation in audience, Written Exams 90%

Laboratory Report,Clinical
examination of a patientArtistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed




5.

SUGGESTED BIBLIOGRAPHY

EIZAFQIH ZTHN KBANTOMHXANIKH, K. TAMBAKHZ, LEADER BOOKS
KBANTIKH ®YZIKH, STEPHEN GASIOROWICZ, EKAOZEIZ KAEIAAPIOMOX ENME




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE SSE706-2023 SEMESTER 7th Semester
COURSE TITLE Electronic Circuits
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
4 5.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

This course aims in providing specialized knowledge of Electronics and advanced issues thereof. A good knowledge of basic electronics
is required. The main modules are:

Differential amplifier pair

Current sources

Basic operational amplifier circuits

Advanced operational amplifier circuits

Oscillators - Multivibrators

Upon successful completion of the course the student will be able to:

To recognize and distinguish in practice advanced electronic elements and circuits, as well as to be able to understand their operation.
Be able to design an electronic circuit in practice.

To detect errors in simple electronic components and electronic circuits and to be able to provide solutions for their repair.




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

Teamwork

Project design and management

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Amplifying topologies with bipolar transistors (BJTs)
Basic circuit design technologies with BJTs (TTL, ECL)
Basic operational amplifier circuits

Advanced operational amplifier circuits

Bias and stability of amplifiers

Reference current circuits and current sources
Differential amplifier

Oscillators

Multivibrators

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face

Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students

(ICT)
Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester

Activity Workload/semester
Lectures 52
Bibliographic research

; 73
& analysis
Total 125




complies to ECTS standards

STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

English
Assessm.ent Lang_uage, As.sessment Methods, Formati\{e or | Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, | summative
Essay Development Questions, Problem Solving, Written

Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate
audience, Laboratory Report, Clinical examination of a Intermediate Written exam 40

’ P ; Written Exam with Problem Solving 40
patient, Artistic interpretation, Other/Others Written Exam with Short Answer Questions 20

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

Microelectronic Circuits, Sedra Smith 8th ed.
The art of Electronics, Horowitz Hill 2nd edition

Eudoxus

MIKPOHAEKTPONIKA KYKAQMATA, 8n Ekdoon
Kwd1kd¢ BifAiou atov EDd0E0: 68396095

Ekdoon: 7n/2017

Zuyypageic: Sedra Adel, Smith Kenneth

ISBN: 9789604911066

TOTOC: ZOYYPOUMT

A0BETNG (EKSOTNC): A. MAMASQTHPIOY & SIA 1.K.E.

MIKPONAEKTPOVIK], 5n EKO0ON-BEATIWUEVN

Kwd1kd¢ BipAiou atov EDd0E0: 68380792

Ekdoon: 5n BeAtiwuévn/2017

Zuyypaegeic: Jaeger Richard - Blalock Travis, AAKIBIASNG XOT{OTOLAOC (ETIIUEAELD)
ISBN: 9789604187164

TOTOG: ZUYyYpaAUUO

A0BETNC (EKSOTNC): EKAOSEIS A. TZIOAA & YIOI ALE.




COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | APE719- SEMESTER | 7°
2023
COURSE TITLE | NANOMATERIALS AND APPLICATIONS
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.
COURSE TYPE | Scientific Field, (Specialized Background)

Background, General Knowledge,
Scientific Area, Skill Development
PREREQUISITES:

TEACHING & EXAMINATION | GREEK
LANGUAGE:
COURSE OFFERED TO ERASMUS | NO
STUDENTS:
COURSE URL: ||https://physics.duth.gr/?page id=6876|

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course provides essential knowledge about the nanoscale and the laws that govern it. The
categories of nanomaterials and the various techniques for their development are presented, as well
as their applications in everyday life. Indicative application areas are medicine, energy, materials,
food, environment, etc.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and
information,

ICT Use

Adaptation to new situations

Decision making

Autonomous work

Teamwork

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

Project design and management

Equity and Inclusion

Respect for the natural environment
Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues
Critical thinking

Promoting free, creative and inductive reasoning

.
technology

Decision-making

Working independently

Working in an international environmen

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

t



https://physics.duth.gr/?page_id=6876

e Production of new research ideas

3.

COURSE CONTENT

Introduction to Nanotechnology and Nanomaterials (Size, Units, Scale). Micro, Meso and
Macroporous Materials (Classification, Materials, Properties). Phenomena at the Nanoscale
(Phenomena, Surfaces, Interfaces). Categories and Properties of Nanomaterials (Nanotubes, fibers,
nanoparticles, Optical properties, Mechanical, Electrical, etc.). Synthesis Techniques for
Nanomaterials (Vapor deposition coatings, microfabrication, colloidal systems, etc.). Applications of
Nanomaterials (medicine, Food, Automotive Industry, etc.

4,

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(1CcT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

Activity Workload/semester
Lectures 120
Self study 30

Course total (25 hours

/ ECTS) 130

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patientArtistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods Percentage
Written Exam with Problem Solving 100

5.

SUGGESTED BIBLIOGRAPHY

Nanostructures Nanomaterials, Book Code in Eudoxus: 77114123,
Edition: 1st/2018, Authors: Konstantinos A. Charitidis, ISBN: 978-960-254-705-2, Type: Textbook,
Supplier (Publisher): NATIONAL TECHNICAL UNIVERSITY OF ATHENS




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE SSE708-2023 SEMESTER 7th Semester
COURSE TITLE Materials Characterization
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

3 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://new.physics.duth.gr/wp-content/uploads/2024/09/XapakKtnpiopdc-YAKwv-GR. pdf

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The purpose of the course is to provide knowledge on the material characterization techniques that are necessary for the complete
identification of the materials. The characterization of materials is distinguished in the determination of particle size, in their crystalline
properties, in the determination of morphology, in their structural and chemical analyzes as well as in the determination of its physical
properties. In the context of the course, all modern characterization techniques are covered with the corresponding theory and
organology.

Upon successful completion of the course, the student will be able to:

« To understand and distinguish the necessary characterization techniques

« To know the basic laws of characterization of materials

« To deepen the use of methods such as characterization using X-rays, spectroscopy, etc., for the characterization of materials.

« Classify materials according to their characteristics

«Be familiar with concepts such as macro or micro scale.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

Equity and Inclusion

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Introduction to material characterization (Dimensions, Crystallography, Chemical Analyses)
Optical and Electron Microscopy (Optical, SEM, TEM)

X-Ray Scattering and Diffraction (XRD, SAXS, SANS, DLS, U-SAXS)

Characterization of Porosity (Nitrogen, Mercury Porosity)

Thermal Analysis (DTA, DCS)

Electrical Characterization

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(Icm Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students

TEACHING ORGANIZATION »
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,

Bibliographic research& analysis, Tutoring, Internship ] 5
(Placement), Clinical Exercise, Art Workshop, Interactive ectures

learning, Study visits, Study / creation, project, creation, Total 6
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Assessment Language, Assessment Methods, Formative or Method (Formative or Concluding)

Summative
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Short Answer Questions 70
audience, Laboratory Report, Clinical examination of a Written Exam with Problem Solving 30

patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

- Texvohoyia LAIKQV ,A. Mayka@ag,M. Xavidc, Ekdoaoelg T{16Aa,2017

-Materials Characterization Techniques, Sam Zhang, Lin Li, Ashok Kumar (2008) CRC Press.

- Physical Methods for Materials Characterisation, Peter E.J. Flewitt, R.K. Wild (2003) CRC Press.

-Magnetism and Magnetic Materials J. M. D. Coey (2010) Cambridge University Press.

-Electron Paramagnetic Resonance of Transition lons A. Abragam, B. Bleaney (2012) Reprint edition Oxford University Press.

- Transmission Electron Microscopy Physics of Image Formation Reimer, L., Kohl, H., (2008) Springer Series in Optical Sciences
-Materials Characterization: Introduction to Microscopic and Spectroscopic Methods, Yang Leng,

Wiley & Sons; 1st Edition, June 2008.

E. Vansant, A. Mitropoulos, and J. Nolan, Exciting Nanoporous Materials Fundamentals,

Characterisation, Applications and Trends. Saarbrucken: LAP LAMBERT Academic Publishing,

2015.

Eudoxus

94691877 daopatopeTpIKEG MEBOSOI aTnv Z0yXpovn Evopyavn Avaiuaon Mapioa O&evkiouv - MeTpomoUAov
94643529 Evépyavn Avaiuon Granger Il M. Robert, Yochum M. Hank, Granger N. Jill, Sienerth D. Karl

102075157 Elcaywyr) atnv Emotiun kot TexvoAoyia twv YAIKQV, 6n Ekdoaon Callister William D., Rethwisch David
G.

10989 Evopyavn xnuiki avaivaon |l ZTpATNG lwavvng, OgpeAng AnunTpng, Zaxaplddng rewpyiog, AvBeuidng A.,
O1kovopov A.

94691877 daopatopeTpIkEG MEBodOI aTnv ZUyXpovn Evopyavn Avdiuan Mapia O&evkiouy - MeTpomovuAou




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE SSE709-2023 SEMESTER 7th Semester
COURSE TITLE Physics and Technology of Thin Films
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES none
TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS YES
STUDENTS:

COURSE URL: https://exams.emt.ihu.gr/modules/auth/courses.php

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The purpose of the course is to acquaint the students with the Physics and technology of surfaces and especially thin films, providing
knowledge about the physical mechanisms and processes that govern surface structures and the mechanisms and processes of
composition and microstructural development of thin films. In this context, the methods used for the synthesis and characterization of
the films are reviewed, their physical and mechanical properties are studied and applications of thin films in microelectronics,
biomedicine, the development of optical devices, etc. are presented.

Upon completion of the course, students should:

« To understand the fundamental mechanisms and processes that govern the formation and microstructural development of thin
films.

< Know the advantages and disadvantages of different deposition methods.

= Have knowledge of the capabilities and importance of thin films for a variety of applications.




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

Working in an interdisciplinary environment

Production of new research ideas

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Introduction to Surface Physics and definition of thin films, atomic structure, surface thermodynamics, chemical reactivity, crystal
structure, crystalline and amorphous materials, Bravais lattices, crystallographic directions and planes, nanocrystalline, polycrystalline
and epitaxial thin films, crystalline film defects and disassembly. Convection and diffusion phenomena and surface diffusion.
Mechanical stresses and elastic deformation in thin films. Film formation, nucleation and growth, homoepitaxial and heteroepitaxial
growth. Development of thin films by deposition technigues, chemical deposition, physical vapor deposition, sputtering, molecular
beam epitaxy, laser deposition. Physical and mechanical stability and properties of films. Methods of characterization of films with
electron and X-ray diffraction techniques, microscopy and spectroscopic study of surfaces. Modern applications of thin films in
microelectronics, optical devices, biomedical technology, solar panel technology, etc.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
@cT) Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 75
Writing project 25
Bibliographic research

. 50
& analysis
Total 150




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

English
Assessm.ent Lang_uage, As.sessment Methods, Formati\{e or [ Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, |Formative
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods
audience, Laboratory Report, Clinical examination of a Written Exam with Problem Solving
patient, Artistic interpretation, Other/Others Written exam with multiple choice test

Please indicate all relevant information about the course
assessment and how students are informed

Rate
70
30

5. Suggested Bibliography

BiAio [94692386]: Alatdgeic Hulaywywv, Pualkn kat TexvoAoyia, 3n Ekdoan, Sze Simon, Lee Ming-Kwei
BifAio [41956294]: EIZATQIH ITIZ AIATAZEIZ HMIAFQrQN, Neamen
BiBAio [50659222]: duaoiki Hulaywywv, Tpiumépnc MNwpyoq

Eudoxus

BiBAio [94692386]: Alatdéeig Hulaywywv, duaikr kai TexvoAayia, 3n Ekdoarn, Sze Simon, Lee Ming-Kwei
BipAio [41956294]: EIZATQIH ZTIZ AIATAZEIZ HMIATQIrQN, Neamen
BiBAio [50659222]: duacikn Hulaywywv, Tpiumépng MNwpyoq




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE SSE710-2023 SEMESTER 7th Semester
COURSE TITLE Nonlinear circuits and systems

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

3 6.0
Specialities

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS242/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

Upon completion of the course, students will have acquired: 1. the ability to distinguish between linear and nonlinear electrical
circuits. 2. The ability to know and be able to calculate various quantities and indices of nonlinear circuits. 3. The ability to implement
nonlinear dynamic systems through nonlinear electronic and electrical circuits. 4. Knowledge of special programs for implementing
electronic and electrical circuits.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Production of new research ideas
Critical thinking
Promoting free, creative and inductive reasoning

3. COURSE CONTENT

1. Introductory elements of nonlinear dynamics. 2. 2-terminal resistors. V-i characteristics. 3. From linear to nonlinear resistor. Simple
diode. Tunnel diode. Bilateral elements. Connections of nonlinear elements: i) in series, ii) in parallel, i) mixed connection. Binaryity.
Zener diode circuits. 4. Piecewise linear techniques. Concave and convex resistors. Neon lamps. Current and voltage-controlled
resistors. Operating points in DC - DC analysis. Analytical method. Graphical and numerical methods. 5. Operational Amplifier (O.A.)
circuits. Overall operation in the linear region and in the saturation regions. Ideal O.A. model. Negative and positive feedback circuits.
6. Nonlinear feedback. Negative impedance converter. Algorithm for designing piecewise linear characteristics. N- and S-type
characteristics. 7. Memristors. 8. Implementation of nonlinear dynamic systems through nonlinear electrical-electronic circuits. 9.
Multisim.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(Icm Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students

TEACHING ORGANIZATION »
The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

Lectures 39

Writing project 50

Bibliographic research
The supervised and unsupervised workload per activity is & analysis

indicat-ed here, so that total workload per semester Total 150
complies to ECTS standards

61




STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek
English

Method (Formative or Concluding)
Summative

Student evaluation methods

Rate

5. Suggested Bibliography

Eudoxus

MH FrPAMMIKA KYKAQMATA, TOmog: Z0yypapua, .M. KYNPIANIAHZ, 2008, YYTXPONH MAIAEIA, ISBN: 978-960-357 085-1




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE CHE711-2023 SEMESTER 7th Semester
COURSE TITLE Nonlinear dynamics - Chaos Theory
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
4 5.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

This course develops systematically the theory of nonlinear dynamics and chaos theory. Nonlinear phenomena are presented in the
frame of physics but also within other disciplines such as biology, chemistry, climatology and economics. Upon successful completion
of the course the student will have:

« Basic knowledge of chaos theory and nonlinear systems and their application to physical systems.

And it will have acquired the:

< Ability to apply this knowledge to solve relevant complex problems.

 Ability to think critically so that they can evaluate, analyze and relate this knowledge.

« Ability to interpret phenomena of everyday life.

= Ability to develop collaboration with other fellow students to solve problems related to this course




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Autonomous work

Teamwork

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

Dynamical systems as continuous flows in phase space and as visualizations.
Equilibrium points and stability.

Branches in one-dimensional systems.

Introduction to chaotic dynamics.

One-dimensional visualizations-Accounting image-Period doubling branch.
Bernoulli shift and definition of chaos.

Two-dimensional visualizations.

Fixed, periodic points and their stability.

Poincare-Bendixson theorem.

Boundary circles - Hopf bifurcation - Stability of boundary circles - Smale's horseshoe.
Lorenz's System - The Henon lllustration.

Chaotic attractors.

Lyapunov exhibitors.

Chaos in conserving systems- The standard illustration.
Examples-Applications.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(IcT) Use of ICT in Communication with students
Use of ICT in Teaching, in Laboratory Education, in

Communication with students




TEACHING ORGANIZATION .

The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,

Bibliographic research& analysis, Tutoring, Internship L 52
(Placement), Clinical Exercise, Art Workshop, Interactive ectures

Iear_ning, Study visits, Study / creation, project, creation, Bibliographic research

project. Etc. & analysis 53
The supervised and unsupervised workload per activity is Laboratory Exercise 20
indica’Fed here, so that total workload per semester Total 125
complies to ECTS standards

STUDENT EVALUATION Student evaluation languages

Greek

Description of the evaluation process i
English

Assessment Language, Assessment Methods, Formative or | Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, |Formative
Essay Development Questions, Problem Solving, Written

Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate

audience, Laboratory Report, Clinical examination of a ouritten Assignment o

patient, Artistic interpretation, Other/Others Written Exam with Problem Solving 40
Written Exam with Short Answer Questions 60

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

Chaos and Nonlinear Dynamics, Robert Hilborn 2nd edition
Nonlinear Dynamics and Chaos, Steven Strogatz
Chaos and Timeseries Analysis, Julien Sprott

Eudoxus

EIZAFQrH $TA MH FPAMMIKA AYNAMIKA ZYITHMATA

Kwd1kd¢ BipAiou atov ELd0E0: 320107

Ekdoaon: 1/2016

Zuyypaeic: FEQPTIOZ BOYTIATZHE, EYOYMIA MEAETAIAQY

ISBN: 978-960-603-103-8

TOToc: HAekTpOoVIKO BIfAio

A10B€TNG (EKOOTNG): EAANVIKG AKOdNUaTka HAEKTPOVIKG Zuyypdupota Kot Bonenuata - AmoBetrpio "KaAAimoc”

AYNAMIKA ZYZTHMATA KAl XAOZ

Kwd1kdg BifAiou otov EDd0E0: 9617

Ekdoaon: 1n €kd./1995

Tuyypageic: Mmoouving AvaoTaciog

ISBN: 9789607510228

TOTOG: ZUyYpapHa

AoBeTNG (EKOOTNE): A. MAMAZQTHPIOY & ZIA IL.K.E.

E10IKA BEPOTO N YPOPHIKNC SUVOMIKIC KO EQAPUOYEC
Kwd1kd¢ BipAiou atov ELd0E0: 127532923
Ekdoon: 1




M© AlTI.

AHMOKPITEIO MANEMIZTHMIO @PAKHE

Zuyypogeic: Madita, T(apdA-Oduaaoeag

ISBN: 9786182281451

Tomog: HAeKTpOVIKO BIBAio

A1aB€tng (EKGOTNE): KAAAIMOZ AVoIKTEG AKOdNMOTKEG EKOOTEIQ




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | APET719- SEMESTER | 7°
2023

COURSE TITLE | INTRODUCTION TO NEURAL NETWORKS

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credlits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.
COURSE TYPE | Core Scientific Course (Specialized Background)

Background, General Knowledge,
Scientific Area, Skill Development
PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://physics.duth.gr/?page_id=6876

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course aims to provide an introduction to neural networks and their applications, with an
emphasis on physics. It offers students the opportunity to understand the use of neural networks in
time series prediction, classification, decision making, and control rule implementation.

Upon successful completion of the course, the student will be able to:

e Apply intelligent control techniques.

» Identify the importance of variables affecting a system.

e Perform prediction and cross-prediction in time series.

e Asfuture leaders of innovative organizations, make appropriate forecasts and decisions.
e Collaborate effectively with peers to solve problems related to the course.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment
Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral

Autonomous work responsibility and sensitivity to gender issues




Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning
Working in an interdisciplinary environment

Production of new research ideas

The course contributes to the development of the following skills:

e Searching, analyzing, and synthesizing data and information using appropriate technologies.
e Decision making.

e Critical thinking and self-assessment.

e Promoting free, creative, and inductive thinking.

3. COURSE CONTENT

Introduction to neural networks. Supervised learning . Self-learning. Backpropagation neural
networks. Time-delay neural networks. Neural network architectures. Architectures based on
nonlinear analysis. Classification. One-step and multi-step time series prediction.Cross-prediction.
Applications using R, Python, and Matlab

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching are Lectures 120
described in detail. Self study 30

Lectures, Seminars, Laboratory

Exercise, Field Exercise, Bibliographic

research & analysis, Tutoring,

Internship (Placement), Clinical

Exercise, Art Workshop, Interactive

learning, Study visits, Study / creation,
2 4 v/ Course total (25 hours

project, creation, project. Etc. / ECTS) 150
The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.
STUDENT EVALUATION | stydent Assessment Languages
Description of the evaluation process Greek
Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | Concluding
Questions, Essay Development
/Cq)ugstlons, Prc;:_blem .;ol\;mg, Wr/ger; Student Assessment Methods Percentage
ssignment, - Essay eport, Oral | \yritten Exam with Problem Solving 100

Exam, Presentation in audience,
Laboratory Report,Clinical




examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information  about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

e S.Haykin, Neural Networks: A Comprehensive Foundation, Prentice Hall, 2005, p. 823.

e Juan R. Rabufial & Julian Dorado, Artificial Neural Networks in Real Life Applications, IDEA
Group Publishing, 2006, p. 371.

. K. Diamantaras, Artificial Neural Networks, Kleidarithmos, 1st Edition, 2007, ISBN: 978-

960-461-080-8.




COURSE OUTLINE
(1) GENERAL

SCHOOL | Physics

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | CHE714 | SEMESTER | 7t

COURSE TITLE | Network & Graph Theory

WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Tutorials (Theory) & practice works 3 6

COURSE TYPE
General background

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and

EXAMINATIONS: GREEK
IS THE COURSE OFFERED TO NO
ERASMUS STUDENTS
COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes

The purpose of the course is to teach students a basic tool for the study of physical and non-physical
systems that exhibit behavior based on the rules of statistical physics. More specifically, and as it has
been observed that a multitude of systems in nature have characteristics that can be studied with a
graph theory-based methodology, the student will be taught to distinguish and explain unexpected
behaviors in various technological, economic and social systems.

Upon successful completion of the course, the student will be able to:

e Understands the meaning of graphs and recognizes them in different systems.

e Separate systems in which the use of the graph/network tool will be able to yield and reveal
results not visible in the first place.

e Study basic structural characteristics of a network.

e Draws conclusions about its possible temporal evolution.

» ldentify structural weaknesses in existing systems and design appropriate new ones, more
resistant to attacks.

General Competences

e Search, analysis and synthesis of data and information, also using the necessary
technologies.

»  Decision making.

e Autonomous Work.

*  Work in an interdisciplinary environment.

e Generating new research ideas.

»  Exercise criticism and self-criticism.

*  Promotion of free, creative and inductive thinking.

(3) SYLLABUS




Introduction to networks theory and the concept of connectivity.

Basic concepts and mathematical definitions of graphs. Introduction to the concept of graph.

Graph construction. Operations with graphs and properties of graphs and other networks. The value
of nodes in the network based on metrics.

Directed Graphs. Routes - paths - circles. Structure Properties: Connectivity network, diameter,

density, and aggregation.

Dynamic of networks and graphs. Structure changes, causes of change, temporal study of networks.
Dissemination/Propagation of information/viruses. Resistance to attacks.
Multi-layer networks. Interconnected networks. Networks of networks.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

In the classroom, face to face.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Basic software (windows, word, power point, the web, etc.).
Support of learning process through the electronic platform
/ e-class

TEACHING METHODS

Activity Semester workload
Lectures 39
Project 50
Independent Study 61
Course total 150

STUDENT PERFORMANCE
EVALUATION

Writing small projects (50%).
Final written exam (50%)

(5) ATTACHED BIBLIOGRAPHY

*  Newman, M.E.J. Networks: An Introduction. Oxford University Press. 2010
* R. Cohen; S. Havlin (2010). Complex Networks: Structure, Robustness and Function.

Cambridge University Press.

e Newman, M., Barabési, A.-L., Watts, D.J. [eds.] (2006) The Structure and Dynamics of
Networks. Princeton, N.J.: Princeton University Press.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE APE715-2023 SEMESTER 7th Semester
COURSE TITLE Renewable Energy Sources
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 6.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Skill Development

STUDENTS:

PREREQUISITES Statistics
TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO

COURSE URL:

https://eclass.emt.duth.gr/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

. Introduction to Renewable Energy Sources (RES).

. Solar power. Converting solar energy into electricity.

. Photovoltaic phenomenon. Characteristics Photovoltaic component.
. Performance PV components.

. Technologies PV systems.

. Wind power. Wind potential.

. Kinetic energy of wind.

. Curves duration, speed.

. Conversion of wind energy into electricity.

The course aims to introduce students to the concept of Renewable Energy. Acquire skills on assessment conversion sizes RES in
electricity and thermal energy. Conversion of solar, wind, hydraulic, geothermal and biomass energy into electricity and acquire skills
on technologies. In particular it will be deepened to:




. Wind Analysis

. Wind farms

. Hydropower.

. Principle hydroelectric system.

. Small hydro projects.

. Features

. Hydroelectric power plant turbine, performance.

. Geothermal energy, geothermal features. Exploiting geothermal energy.
. Uses geothermal energy.

. Shallow Geothermal.

. Biomass, formation, origin, recovery.

. Methods of converting biomass, biomass conversion technologies into energy.
. Wave energy, characteristics, utilization.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
Working in an international environment, and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Project design and management

3. COURSE CONTENT

1.Energeia flashback, Basic concepts, energy issue, power plants, energy mix, energy, design.

2. Renewable Energy, basic concepts, advantages, disadvantages RES, RES development Brief

3. RES and Environment, National targets RES contribution of RES in the Energy Balance, biofuels, cogeneration

4. Hydropower, history, advantages hydropower Authority hydraulic conversion into electricity.

5. Hydraulic stations, split into small (SHP) and large, main parts, operation principle.

6. Turbines, description, function, types, hydrological analysis Identification, selection turbine, power, energy produced turbine.
7. Biomass, basic concepts, creation, origin, biomass cycle Advantages Disadvantages Biomass utilization.

8. Methods of converting biomass into energy. Thermochemical, biochemical, methods, direct combustion, produced products.
9. Electricity - Cogeneration Biomass technology power plants from biomass.

10. Geothermal throwback, advantages, basic concepts, applications.

11. Geothermal fields, formation, readability exploitation.

12. Electricity from geothermal energy and use for other purposes.

13. Shallow geothermal energy, principle of operation, exploitation of shallow geothermal systems, pumps heat.

14. The wave energy, basic concepts, systems.

15. Wind energy, wind, characteristics

16. Wind Energy Conversion Systems

17. turbines, wind farms, planning, evaluation

18. Solar energy

19. Solar energy conversion systems

20. The photovoltaic effect, P / V systems, features, design




4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internshi

i J . : Lectures 80

(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation, Writing project 40
project. Etc.

Bibliographic research

; 30
The supervised and unsupervised workload per activity is & analysis
indicated here, so that total workload per semester Total 150
complies to ECTS standards
STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek
Assessment Language, Assessment Methods, Formative or Eé'ﬁﬂﬁf (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Assignment _ 20
audience, Laboratory Report, Clinical examination of a Written exam with multiple choice test 80
patient, Artistic interpretation, Other/Others
Please indicate all relevant information about the course
assessment and how students are informed
5. Suggested Bibliography
? M. dutikag “Fewbeppia”, Ekddaoelg TZIOAA, 2004
? A. Namavtovng, “Mikpd YOponAekTpIka Epya” Ekddaeic ZYMEQN 2001
? I Nomaiwavou “Hrmieq Mop@eEcg Evepyelag”, Ekdoaelc IQN 2009 B. Sorensen, “Renewable Energy Conversion, Transmission,
and Storage”,Academic Press 2008
? B.Godfrey “Renewable Energy” Amazon, 2007
Eudoxus

Evépyela, MepiBaAiov Kat Agipopog AVATTuEn
Kwd1kd¢ BipAiou atov E0d0E0: 94645312

Ekdoon: 1n/2020

Zuyypa@eic: MoAulakng AldoTtolog

ISBN: 9786188359062

TOTOG: ZUyYpPaAUHO

A100£TNG (EKOOTNG): MoAuldikng AmtoaToAog MON. IKE

Avavenaluec MNMnyég Evépyetag




Kwd1kdg BipAiou atov E0d0E0: 22770910

Ekdoon: 1n Exd./2013

Zuyypageic: Toovutoog O., Kavakng I.

ISBN: 9789604910670

TOTOG: ZUyYpPaAUHO

Al10BETNG (EKOOTNG): A. MAMAZQTHPIOY & ZIA LK.E.

ANANEQZIMEZ MHIEZ ENEPTEIAZ B' EKAOZH

Kwd1kdg BipAiou atov ELd0¢0: 112701036

Ekdoaon: 2n/2023

Zuyypageic: AAHMAKOMOYAOZ A., APAMIMATZHZ T., ATTEAHZ-AHMAKHZ A., KAPTAAIAHZ A., TZIAITKIPIAHZ T,
ISBN: 9789606330445

TOTOG: ZUyYpPaAUUO

A1aB€tng (EkGOTNC): "ooia” Avivupn Ekdotikr & Eumopikn Etaipeia

Avavewatuec MNMnyég Evépyetag

Kwd1kdg BipAiou atov ELdo¢0: 122079110

Ekdoon: 1n/2023

Tuyypaoeeic: Mmutlicovng Baailelog, Mmitlicovng AnpATpIog
ISBN: 9786182210345

TOTOG: ZUyYpaUUO

A0BETNG (EKSOTNC): EKAOSEIE A. TZIOAA & YIOI ALE.




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | APE716-2023 | SEMESTER | 7"

COURSE TITLE | Nuclear technology

TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING

course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS

to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.

LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Skill Development
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | Greece
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS145/

2. LEARNING OUTCOMES

Learning Outcomes

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the

successful completion of the course.

The aim of the course is for students to become familiar with the basic concepts of nuclear
technology and radiation protection. They should also understand the operation and safety of
nuclear reactors for energy production. The course topics include the following:

e Introduction to Nuclear Physics — Radioactivity

o Detection of lonizing Radiation of Particle and Electromagnetic Nature

» Sources of Radiation in the Natural Environment

»  Cross Sections and Types of Nuclear Reactions

»  Description of the Average Neutron Life Cycle and their Role in Nuclear Technology — Monte

Carlo Method
*  Nuclear Energy and Reactor Technology — Shielding
e Power Plants with Next-Generation Reactors
e Causes of Accidents, Reactor Control and Safety
e Nuclear Fuel Management
* Radiation Doses and Protection

Use of a specialized simulation program to help calculate more complex geometries and examples

Upon successful completion of the course, the student will be able to:

e Understand the physics of radioactive decay and the interactions of radiation with matter.
» Have a solid understanding of neutron reactions, reaction cross sections, and relationships

for reaction rates.
e Be familiar with fission, fissile materials, and neutron moderation.
* Understand the principles and instruments for detecting and measuring radiation.
*  Know the basic principles of radiation protection.




Perform calculations for y-ray shielding.
Evaluate the basic design parameters of a nuclear reactor.

Upon successful completion of the course, the student will have acquired the ability to:

Demonstrate deep knowledge and understanding of the basic concepts, principles, and laws
related to the mechanics of a point particle, solid-body mechanics, fluid mechanics, the
harmonic oscillator, and mechanical waves, as well as the concepts and principles of Heat
and Thermodynamics.

Apply this knowledge to solve related complex problems.

Employ critical thinking to evaluate and analyze this knowledge.

Interpret phenomena encountered in everyday life.

Collaborate effectively with fellow students to solve problems related to this course.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment
Sustainability

Decision making Demonstration of social, professional and moral

Autonomous work responsibility and sensitivity to gender issues

Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Production of new research ideas

Promoting free, creative and inductive reasoning
Autonomous work

Working in an international environment
Working in an interdisciplinary environment

3. COURSE CONTENT
I Introduction to the Concepts of Nuclear Physics and Radioactivity — Mass Defect.
I. Detection and Measurement of Radiation. Detection of lonizing Radiation of Particulate
and Electromagnetic Nature. Sources of Radiation in the Natural Environment.
M. Nuclear Reactions and Reaction Cross Sections. Fission. Interactions of Matter and
Radiation.
IV. Effective Cross Sections and Types of Nuclear Reactions. Description of the Average
Neutron Life Cycle and their Role in Nuclear Technology.
V. Nuclear Energy and Reactor Technology.
VI. Design and Configuration of Nuclear Power Plants. Concept of Criticality. Criticality
Calculations.
VIl Power Generation Plants Using Next-Generation Reactors.
VIII. Causes of Accidents, Reactor Control and Safety.
IX. Nuclear Fuel Management.
X. Radiation Doses and Protection.
XI. Monte Carlo Method.
4. LEARNING & TEACHING METHODS - EVALUATION

Face to face, Distance learning, etc.

TEACHING METHOD | Face to Face

USE OF INFORMATION & | Use of ICT in Teaching

COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory
Education, in Communication with

(1cT)

students

TEACHING ORGANIZATION Activity Workload/semester

The ways and methods of teaching Lectures 80




are described in detail. Bibliographic research 20
Lectures,  Seminars,  Laboratory | | & analysis
Exercise, Field Exercise, Bibliographic | | Tytoring 25
research- & analysis, Tutc_)rl_ng, Project 20
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
Iearn!ng, Stl.de V'S'ts.’ Study_ / Course total (25 hours
creation, project, creation, project. 150
Etc. / ECTS)
The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.
STUDENT EVALUATION | Student Assessment Languages
Description of the evaluation process | Greek
Assessment Language, Assessment | Methods (Formative or Concluding)
Methods, Formative or Concluding, | Concluding
Multiple Choice Test, Short Answer
Questions, Essay  Development Stu_dent Assessment Methods _ Percentage
Questions, Problem Solving, Written Wr!tten Exa_m with Problem Solving 80%
Written Assignment 20%

Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

e TMYPHNIKH TEXNOAOTIA, Todykac Nikoiooc, Ekdooeic AIBAZH, =avln 1986.
Kwdikog BipAiov otov Evdogo: 1255

e EIZArQrH ZTHN MYPHNIKH TEXNOAOTIIA, AviwvomouAo¢ - NToung MixaAng,
@eaoalovikn Ekdooelg Zntn Melayia & Zia O.E. Kwdikog BiAiov otov EVd0E0: 112663

e Nuclear Energy: Principles, Practices, and Prospects, David Bodansky, Springer, 2004.

*  Nuclear Engineering: Theory and Technology of Commercial Nuclear Power, Ronald Allen
Knief, Hemisphere Publishing Corporation, 1992.

e Tupnvikr] Evépyela kat Texvoloyikeq E@apuoyeg, MoAuldkng Amootoloc, ZIA EE (Power
Heat Cool). Kwdikog BifAiou otov Evdo&o: 102117623.




GENERAL

SCHOOL | Physics
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | APE718 | SEMESTER | 7t
COURSE TITLE | Energy Systems Modelling
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Tutorials (Theory) & practice works 3 6

COURSE TYPE

General background

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION

and EXAMINATIONS: | GREEK
IS THE COURSE OFFERED TO |
ERASMUS STUDENTS

COURSE WEBSITE (URL)

https://eclass.emt.duth.gr/courses/PHYSICS252/

(1) LEARNING OUTCOMES

Learning outcomes

Purpose and aim of the course is to enable students to design and calculate the combination of
different forms of energy to meet the energy needs of an area and learn the basic principles of

energy planning and energy strategy.

Analytical during the semester will be deepened to:

*Types of energy
e Origin
eCharacteristics
o Utilization

e Energy Production technologies, products

e The Energy issue

e Environmental aspects of energy
e Security of energy supply

« Exogenous factors

e The energy design and European policies

e The national energy strategy

e Decision making theory for energy planning
e Renewable energy sources in the energy planning

General Competences

e Understand concepts

e Design of general

e Work in unity energy planning
e Teamwork

e Decision-making on energy planning
 Respect for the environment through the design process

(2) SYLLABUS




e Energy system

e General orientation of Energy planning

e Description of existing situation

e Energy from which sources

e Transmission and distribution of energy (infrastructure)
e Energy consumption (production, societies)

e Energy policy objectives

e Strategy - regulatory - Legal status of Energy Planning
e Energy Reference System

e Institutional framework

¢ Energy Planning Framework for Energy Production

e Electricity Production Technologies

e Energy Planning and Renewable Energy Sources

e Methodological framework of Energy Planning

(3) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | In the classroom, face to face.

USE OF INFORMATION AND | Lectures and Laboratory Exercises using Power Point
COMMUNICATIONS TECHNOLOGY | presentations. Website of the course in e-class with
supporting and auxiliary material which is updated at
regular intervals.

Software simulation Application.
E-mail contact.

TEACHING METHODS Activity Semester workload
Lectures 80
Project 20
Independent Study 50
Course total 150

STUDENT PERFORMANCE | Final writing examination where students solve different
EVALUATION | problems concerning Energy Planning

(4) ATTACHED BIBLIOGRAPHY

*  MovteAomolnon kat BéATiaTtog EAeyxoc Zuatnudtwy, NikoAaog KpikéAng, EKSATNG Fpnydpliog
Xpuooadpou douvtdag, 2000.

*  HAektplkd Kivntpla Zuotipata:Moviehomoinon, Avaiuon kal EAeyxog, Ramu Krishnan,
Ekd0TNC KAe1dapiBpog EME, 2009.




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | APE719- SEMESTER | 7°
2023

COURSE TITLE | APPLIED PHYSICS

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Scientific Area
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

Aim of this course is to understand the students the structure and operation of Synchronous
three-phase machines and Asynchronous machines (Three-phase and Single-phase). The
objective of the course is to acquire the necessary theoretical background and especially the
familiarization with mathematical analysis principles for the study of variables, parameters,
behaviour and control of these machines. The deepening in the different sections that will be
presented will be achieved by solving selected exercises.
Upon successful completion of this course the student will be able to:

* Understand the operation of Synchronous and Asynchronous Machines.

* Understand the construction parts of Synchronous and Asynchronous Machines.

» Be able to analyze the operation of Synchronous and Asynchronous Machines through

the respective equivalent circuits.

» Understand the basic design elements of Synchronous and Asynchronous Machines.

e Tointerpret the thermal phenomena in electric machines.

» Tointerpret phenomena of everyday life.

» Todevelop partnerships with other fellow students to solve problems related to this

course.
General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management
information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability




Decision making
Autonomous work
Teamwork

Working in an international environment

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues

Critical thinking

Promaoting free, creative and inductive reasoning

Working in an interdisciplinary environment

Production of new research ideas

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

technology
»  Decision-making
*  Working independently

»  Working in an international environment
»  Production of new research ideas

3. COURSE CONTENT

Synchronous - Asynchronous Machines: Construction, operating principles, types of machines.
Analysis of basic Machine for the comprehension of creation of magnetic fields therein. Synchronous
Three-phase Generators, Synchronous Three-phase motors, Asynchronous (Induction) Three-phase
motors, Asynchronous Three-phase Generator, Single-phase motors. Basic principles of infrared
thermography. Basic laws of electromagnetic radiation. Applications of infrared thermography on

electric machines.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching
are described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project.
Etc.

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical

Activity Workload/semester
Lectures 80
Self study 40
Written Assignment 30
Course total (25 hours 150
/ ECTS)
Student Assessment Languages
Greek
Methods (Formative or Concluding)
Concluding
Student Assessment Methods Percentage
Written Exam with Problem Solving 70

Writing Assignment

30




examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:

- Related academic journals:

e S.J. Chapman, “HAektpikeéq Mnyavé¢ AC-DC”, 4n ‘Ekdoon, Ekdacelc A. TZIOAAL & YIOI
A.E., 2009.

e [1. MaAatéotag, "HAEKTPIKEZ MHXANEZX", 3n ‘Ekdoon, Ekdooelg A. TZIOAAZ & YIOI
AE., 2015.

e S. Umans, “Fitzgerald and Kingsley's Electric Machinery”, 7th Edition, McGraw-Hill Education -
Europe, 2013.

e [.BOLDEA, L. TUTELEA, "Electric Machines", Taylor & Francis Inc, 2009.
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COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE APE720-2023 SEMESTER 7th Semester
COURSE TITLE Bioengineering
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 6.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

STUDENTS:

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS YES

COURSE URL:

https://exams.emt.ihu.gr/courses/PHYSICS241/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

- apply critical thinking,

Upon the successful completion of the course, the student will be able to:
- combine physics with the functioning of living systems,
- understand the field of Biomechanics,

- combine different physical principles within a system.

The course serves as an introduction to the scientific field of Biomechanics, which is the application of the sciences of physics,
mathematics, chemistry, computer science, engineering, etc., to living organisms with the aim of prevention, diagnosis, or treatment.
The goal of the course is to understand and study the properties governing the functioning of the human body, with the ultimate
purpose of solving problems faced by living organisms, particularly humans.




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Working in an interdisciplinary environment

3. COURSE CONTENT

**Basic Principles of Biomechanics**

**Human Physiology**

**Bioelectric Phenomena**

**Biomaterials and Their Interaction with the Body**
**Mechanics of the Human Body**

**Biomechanics of Biofluids**

**Biomechanics of Biosolids**

**Bjostatistics**

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(Icm Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 5
Interactive learning 1
Total 6




STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

English
Assessm.ent Lang_uage, As.sessment Methods, Formati\{e or | Method (Formative or Concluding)
Concluding, Multiple Choice Test, Short Answer Questions, | summative
Essay Development Questions, Problem Solving, Written

Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate
audience, Laboratory Report, Clinical examination of a Written Exam with Short Answer Questions 80
Written Exam with Problem Solving 20

patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

EIZATQIH £THN EMBIOMHXANIKH, Kwd1kag BiAiou atov ELdoéo: 68375695, Ekdoan:
2/2017zvyypageic: J.D. Humphrey,S.L.O'RourkelSBN: 9789603307822TUm0C;
SOyypOHHOAIBETNC (EKSOTNG): TPHIOPIOE XPYZOSTOMOY ®OYNTAS

/Fundamentals of Bioengineering [electronic resource], Kwdikog Bi3Aiou atov E0d0E0: 80505918,
Ekdoan: /2016, Tuyypageic: Villadsen, ISBN: 9783527697441, TOToc: HAekTpovIKO BIfAio,
AaB€tng (EkdOTNC): HEAL-Link Wiley ebooks

Bioengineering [electronic resource], Kwdikog BifAiou atov Evd0go: 73262026, Ap1BUOG

Topou: Ekdoaon: /2015zuyypageic: Mirjana PavloviclSBN: 9783319107981TUmo¢: HAEKTPOVIKO
BiAioAlaBETng (EkdOTNC): HEAL-Link Springer ebooks

Eudoxus

EIZAFQrH 2THN EMBIOMHXANIKH, Kwdikoc BiAiou atov EUd0E0: 68375695, EKd0ON:
2/2017Zvyypageic: J.D. Humphrey,S.L.O'RourkelSBN: 9789603307822TUT0¢:
Z0yypauuaAIloBETNG (EkdOTNC): TPHIOPIOL XPYZOZTOMOY ®OYNTAL

/Fundamentals of Bioengineering [electronic resource], Kwdikog Bi3Aiou atov E0d0go: 80505918,
Ekdoan: /2016, Tuyypageic: Villadsen, ISBN: 9783527697441, TOmoc: HAekTpoviKo Bif3Aio,
AoBeTnC (EkOOTNG): HEAL-Link Wiley ebooks

Bioengineering [electronic resource], Kwd1kog BipAiou atov ELd0éo: 73262026, ApIBUOC

TOPOoUL: Ekdoan: /2015zuyypa@eic: Mirjana PavloviclSBN: 9783319107981T0M0G: HAEKTPOVIKO
BiBAloAaBETNC (EkdATNC): HEAL-Link Springer ebooks




COURSE OUTLINE

1. GENERAL

SCHOOL

DEPARTMENT DEPARTMENT OF PHYSICS

LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level

COURSE CODE SEMESTER 4th Semester
COURSE TITLE Metrology and Measurement Systems

TEACHING ACTIVITIES TEACHING

If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

3 4.0
Background

COURSETYPE

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS256/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

Perform precision measurements.

Upon successful completion of the course, students know:

Learning the structure and organization of the pillars of the National Quality System.
Familiarity with procedures of a quality system.

Familiarity with laboratory rules and procedures.

Calculation of measurement uncertainties.




General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

\Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Adaptation to new situations

Decision making

Autonomous work

Teamwork

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

Project design and management

Equity and Inclusion

Respect for the natural environment

Critical thinking
Promoting free, creative and inductive reasoning

Demonstration of social, professional and moral responsibility and sensitivity to gender issues

3. COURSE CONTENT

background.

Introduction to metrology (structure and perspectives of the Greek metrology system). Units and methodology of measuring mass-
volume-density, force-pressure-momentum-hardness, temperature, dimensions. Quality Systems. Traceability, verification,
certification, accreditation, standardization, benchmarking. Typical uncertainty calculation scenarios - necessary mathematical

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(ICT)
Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

Activity Workload/semester

Lectures 80

Bibliographic research

& analysis 20




The supervised and unsupervised workload per activity is Activity Workload/semester

indicated here, so that total workload per semester
complies to ECTS standards

Total 100

STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Method (Formative or Concluding)

Assessment Language, Assessment Methods, Formative or | o mative

Concluding, Multiple Choice Test, Short Answer Questions,

Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Problem Solving 80
audience, Laboratory Report, Clinical examination of a Written Assignment 20

patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

1. ZuoTuoTa PETPioewy,BacikeC apyéc, Zuyypaeic: Bentley John P.,(Ek36TNC): MAPIA MAPIKOY & ZIA EME, 1n €kd./2009

2. TexyvoAoyia Metprigewv - AloBnTrpla, Zuyypageic: Mraotepdtoc, MoupolTaog,Avapeddng, (EkOOTNC): TZIOTPAL AN AGANAZIOZ,
Ekdoaon: 1n/2013

3. AlgBntrpec MEtpnang kat EAEyxou, Zuyypa@eic: KaloBpéktng Kwvatavtivog, (Ekd0TNG): EKAOZEIZ A. TZIOAA & YIOI A.E.. Ekdoon:
3n/2018

4. Sensors for Measurement and Control, Peter Elgar, TecQuipment Limited: 1998.

Eudoxus

1. ZuoTrpoTo PHETPROEWVY,BOCIKEG ApXEG, Zuyypageic: Bentley John P.,(Ekd6TNC): MAPIA MAPIKOY & ZIA ENME, 1n €kd./2009

2. TexyvoAoyia Metprioewvy - AloBnTrpla, Zuyypageic: Fraotepatoc, MoupolToog,Avapeddng, (EkOOTNC): TZIOTPAZ AN AGANAZIOZ,
Ekdoon: 1n/2013

3. AlgBntrpec MEtpnang kat EAEyxouv, Zuyypageic: KaloBpéktng Kwvatavrtivog, (Ekd0TNG): EKAOZEIZ A. TZIOAA & YIOI A.E.. Ekdoon:
3n/2018

4. Sensors for Measurement and Control, Peter Elgar, TecQuipment Limited: 1998.




Diploma Thesis
(1) GENERAL

SCHOOL | Physics

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | THE702 | SEMESTER | 7% or 8™

COURSE TITLE | Diploma Thesis

WEEKLY
TEACHING CREDITS
HOURS

INDEPENDENT TEACHING ACTIVITIES

12

COURSE TYPE ) o
Knowledge Deepening / Consolidation

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and

EXAMINATIONS: GREEK
IS THE COURSE OFFERED TO NO
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://exams.emt.ihu.gr/modules/auth/courses.php

(2) LEARNING OUTCOMES

Learning outcomes

After the course, the student will have used knowledge and ideas from wide range sciences in a general
or specific area. The student will present his/her skills in understanding a research question or
problem, analyzing its components and solving it.

General Competences

e Apply knowledge in practice

e Retrieve, analyse and synthesise data and information, with the use of necessary
technologies

e Make decisions

e Work autonomously

e Generate new research ideas

e Becritical and self-critical

e Advance free, creative and causative thinking

(3) SYLLABUS

During the execution of the Diploma Thesis the students are trained, under the guidance of the
supervisor, to face complicated scientific questions the answer of which requires experimental design
and combinatorial use of under-graduate knowledge. In addition, during the execution of the
Diploma Thesis the students are trained to work as team members, to conduct focused literature
searches, to take own initiatives and to become familiar with scientific research.

The Diploma Thesis may cover an extended range of relevant with physics areas varying from materials,
physical and chemical processes, energy, environment, biotechnology or computational modelling




subjects that may be form individual parts of larger research programs or Ph.D. dissertations that are

in progress.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Basic software (windows, word, power point, the web, etc.).
Support of learning process through the electronic platform
/ e-class

TEACHING METHODS

Activity Semester workload

STUDENT PERFORMANCE
EVALUATION

(5) ATTACHED BIBLIOGRAPHY

Depends on the subject of the dissertation.




COURSE OUTLINE

1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | SSE801 | SEMESTER | 8°
COURSE TITLE | Nanoelectronics

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and

organization of the course are described in section 4.
COURSE TYPE | Scientific Area

Background, General Knowledge,

Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:
COURSE OFFERED TO ERASMUS | NO
STUDENTS:
COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS234/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

Aim of this course of the course is to introduce nanoelectronics (materials and devices) to
Physics department students.
Upon successful completion of the course, the student will have acquired:
o Knowledge of nanoelectronic devices operation.
e Ability to design nanomaterials and nanodevices
e Ability to apply this knowledge to solve related complex problems.
e Ability to think critically so that they can evaluate, analyze and correlate this
knowledge.
e Ability to interpret phenomena of everyday life.
o  Ability to develop cooperation with other students to solve problems related to this
course

General Skills
Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment
Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues
Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and
information,

ICT Use

Adaptation to new situations

Decision making

Autonomous work

Teamwork

Working in an international environment
Working in an interdisciplinary environment




Production of new research ideas

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

technology
Decision-making
Working independently

Working in an international environment
Production of new research ideas

3.

COURSE CONTENT

Fundamental concepts of nanoscopic physics,
Description of necessary physical principles for understanding nanoelectronic devices.
Description of nanoelectronic devices,

Nanosolids,

Semiconductor quantum dots,
Nanoscopic electrodes,
Nanoparticles,
Nanostructures,
Nanostructured materials,
Carbon nanowires,

Nanowire FETs.

4.

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching are
described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship (Placement), Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation,
project, creation, project. Etc.

The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.

Activity Workload/semester
Lectures 39
Self study 85
Project 26

Course total (25 hours

/ ECTS) 130

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions, Essay Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical

Student Assessment Languages
Greek

Methods (Formative or Concluding)
Concluding

Student Assessment Methods Percentage
Written Exam with Problem Solving 50

Essay / Report, Presentation in audience 50




examination of a patientArtistic
interpretation, Other/Others

Please indicate all relevant
information  about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:
- Related academic journals:
®  Apx€C VOVONAEKTPOVIKNG, Hanson George W., Ekd0aelg T{OAA




COURSE OUTLINE
1. GENERAL

SCHOOL [ OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | SSE802- SEMESTER | 8°
2023
COURSE TITLE | DESIGN OF NEW MATERILAS AND DEVICES

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 4 5

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.
COURSE TYPE | General Background
Background, General Knowledge,
Scientific Area, Skill Development
PREREQUISITES: | Itis desirable for the student to have attended the following
courses: ELECTRONICS SOLID STATE PHYSICS QUANTUM
MECHANICS | QUANTUM MECHANICS II
TEACHING & EXAMINATION | GREEK
LANGUAGE:
COURSE OFFERED TO ERASMUS | NO
STUDENTS:
COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The purpose and aim of the course is to enable students to interpret phenomena related to mass
or charge transport issues within materials and to design the crystal structure of a material,
accurately determining the type and concentration of the dominant point defects, aiming for a
specific behavior. Also, through the teaching of the course, students will be able to design new
innovative micro and nano electronic devices as well as sensors, considering their desired
properties. Within the framework of the course, students will be trained in the use of specialized
simulation software for micro and nano electronic devices, aiming at the design of new
innovative devices.
Upon successful completion of the course, the student will be able to:
< Understand and interpret the properties of materials
* Recognize the basic properties and differentiations that appear in materials with the
appearance of point defects
*  Know techniques for introducing defects into materials aiming for a specific behavior.
«  Design innovative devices with specific properties.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management
information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability




Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

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

e Decision-making

*  Working independently

e Working in an international environment

e Production of new research ideas

3.

COURSE CONTENT

Intrinsic and extrinsic point defects in oxides. Diagrams of point ionic defects.
Electronic defects. Intrinsic deviations from stoichiometry. Extrinsic deviations from
stoichiometry. Brouwer diagrams of point defects. Applications in the design of
micro and nano microelectronic devices and sensors using simulation software.

4,

LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching are | | Lectures 52
described in detail. Self study 118

Lectures, Seminars, Laboratory

Exercise, Field Exercise, Bibliographic

research & analysis, Tutoring,

Internship  (Placement),  Clinical

Exercise, Art Workshop, Interactive

learning, Study visits, Study / creation, Course total (25 hours

project, creation, project. Etc. / ECTS) 170
The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.
o STUDENT E_VALUAT|ON Student Assessment Languages
Description of the evaluation process Greek
Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | concluding
Questions, Essay  Development
gugstlons, tPr%bIem iol\lgng, }[er(t)tenl Student Assessment Methods Percentage
ssignment, - ESsay eport, ©ral | \vritten Exam with Problem Solving 100

Exam, Presentation in audience,
Laboratory Report,Clinical




examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

Electronic Thin Film Science: for electrical engineers and materials scientists, K.-N. Tu, J. W.
Mayer and L. C. Feldman, Macmillan Publishing Company, New York, 1992

Electronic Materials Science, JW. Mayer, S.S. Lau, Macmillan Publishing Company, New
York, 1990 “VLSI Technology”

S. M. Sze 2nd Edition, McGraw-Hill 1988

S. Selberherr, “Analysis and Simulation of Semiconductor Devices” Springer Verlag 1984.
Athena User’s Manual, Silvaco International. Atlas User’s Manual, Silvaco International.




COURSE OUTLINE

1. GENERAL
SCHOOL | OF SCIENCES
DEPARTMENT | OF PHYSICS
LEVEL OF STUDIES | Level 6
COURSE CODE | SSE803 | SEMESTER | 8°
COURSE TITLE | SELECT ISSUES IN OPTICS
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area (Special Background)

PREREQUISITES:

TEACHING & EXAMINATION | GREEK
LANGUAGE:
COURSE OFFERED TO ERASMUS | NO
STUDENTS:
COURSE URL: | https://physics.duth.gr/?page_id=6876

2. LEARNING OUTCOMES

Learning Outcomes

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the

successful completion of the course.

The purpose of this course is to provide knowledge of the operating principles of lasers, optical
fibers, the phenomenon of chromatic polarization, the polarizing microscope, nonlinear optical

phenomena, and holography.

»  Upon successful completion of the course, the student will be able to:

» Understand the operating principles and types of lasers.

* Understand how optical fibers work and their applications.

* Understand the phenomenon of chromatic polarization in conjunction with the polarizing

microscope.

*  Understand the phenomena of nonlinear optics and their technological applications.
e Understand the principles of holography.

* Interpret phenomena observed in everyday life.

»  Collaborate effectively with fellow students to solve problems related to the course.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and

information,

ICT Use

Adaptation to new situations
Decision making
Autonomous work
Teamwork

Project design and management

Equity and Inclusion

Respect for the natural environment
Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues
Critical thinking




Working in an international environment

Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment

Production of new research ideas

The course aims to develop the following competencies:
e Search, analysis, and synthesis of data and information using the necessary technologies.

e Decision-making.

e Critical thinking and self-evaluation.
* Promotion of free, creative, and inductive thinking.

3. COURSE CONTENT

Operating principles of lasers. Population inversion. Types of lasers.Optical fibers. Chromatic
polarization.Polarizing microscope.Nonlinear optics (Kerr and Pockels effects). Holography.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching

Use of ICT in Communication with students

TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching | | Lectures 120
are described in detail. Self study 30
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project. Course total (25 hours 150
Etc. / ECTS)
The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.
STUDENT EVALUATION | stydent Assessment Languages
Description of the evaluation process
Greek
Assessment Language, Assessment Methods (Formative or Concluding)
Methods, Formative or Concluding, | Concluding
Multiple Choice Test, Short Answer | Student Assessment Methods Percentage

Questions, Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Written Exam with Problem Solving

100




5. SUGGESTED BIBLIOGRAPHY

e Laser —Physics and Technology, Persephone P., Arakynthos

* Introduction to Quantum Optics and Lasers, Ves S., Giachoudi

e Optics: Basic Principles and Applications, Eugene Hecht (Scientific Editor: Sotiris Ves), 1st
Edition, Gutenberg, 2018, ISBN: 9789600119558 [Eudoxus Code: 77111969]




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE SSE804-2023 SEMESTER 8th Semester
COURSE TITLE Electronic Circuits and Digital Systems Laboratory
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES None
TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS YES
STUDENTS:

COURSE URL: https://exams.emt.ihu.gr/courses/PHYSICS238/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The aim and objective of the course are:
The consolidation in practice of the knowledge about specialized electronics topics, which have already been taught in the previous
semester and the cultivation of the skills required for their implementation and experimental study.

The main laboratory modules are:

« Differential amplifier pair.

« Circuits with operational amplifiers.

« Oscillator circuits and multivibrator circuits.

Upon successful completion of the course, the student will be able to:

= Recognize and distinguish in practice basic electronic elements and circuits, as well as being able to understand their function.

 To calculate characteristic sizes of electronic components, to polarize appropriately taking into account design frauds and also to find
the characteristics of an electronic component.




= To be able to practically build an electronic circuit.

critical use of simulation programs.
« To learn and read data sheets of electronic components.

= Be able to use instruments and laboratory devices to take measurements from electronic circuits.
= To confirm the correct operation of an electronic circuit by combining experimental data with theoretical circuit analysis and the

« |dentify errors in simple electronic components and electronic circuits and be able to provide solutions for their repair.

General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Decision making

Autonomous work

Teamwork

Project design and management

Critical thinking

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

« Diodes and electronic diode circuits.

« Field Effect Transistor — FET (characteristics and circuits)

« Methodology and application of electronic circuit measurements.

= Operational amplifiers (characteristic and basic amplifier circuits).
= Elements of digital circuits (Boolean algebra, switching circuits, implementation of logic gates).

« Bipolar Contact Transistors — BJTs (switch circuits and amplifier circuits).

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(Icm) Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory Education, in
Communication with students




TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written

Activity Workload/semester
Lectures 11
Laboratory Exercise 39
Writing project 80
Bibliographic research
. 20
& analysis
Total 150
Student evaluation languages
Greek
English

Method (Formative or Concluding)
Formative

Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate
audience, Laboratory Report, Clinical examination of a Written Assignment 50
patient, Artistic interpretation, Other/Others Laboratory Report >0
Please indicate all relevant information about the course

assessment and how students are informed

5. Suggested Bibliography

. A. Brown, Vranesic, “Xxediaan Wnelokwv Iuotnuatwy Pe T MNaoooa VHDL”, EKAOZEIZ A. TZIOAA & YIOI A.E., 3n Ekdoan,
2011, ISBN: 978-960-418-340-1, Kwd1ko¢ BifAiou otov Evdoéo: 18548944,

- B. Tokheim Roger, “Wn@iaka HAektpovika”, EKAOZEIZ A. TZIOAA & YIOI A.E., 1n Ekdoan, 2018, ISBN: 978-960-418-735-5,
Kwd1kdg BipAiou otov E0d0E0: 68374023.

. I. Floyd Thomas L., “Wneiaka nAektpovika”, ZTEAAA MAPIKOY & ZIA OE, 1n €kd., 2007, ISBN: 978-960-411-646-1, KK
BiBAiouv otov EOd00: 14795.

. A. Thomas Floyd, “Digital Fundamentals”, Pearson Group, 11th Ed., 2015, ISBN: 978-1292075983.

. B. John F. Wakerly, “Digital Design Principles & Practices”, Pearson, 5th Ed., 2018, 978-0134460093

Eudoxus

BipAio [320086]: EPTALTHPIAKOZ OAHIOZ KAl AZKHZEIZ HAEKTPONIKHZ, NIZTAZAKHZ EKTOPAZ
BifAio [77117449]: Elcaywyiko Epyactriplo KUKAWHGTWY Kat HAEKTPOVIKAG, ToiBidng Mdvvng




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE SSE805-2023 SEMESTER 9th Semester
COURSE TITLE Digital circuits and systems
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS
. . . WEEK
teaching hours per week and the corresponding ECTS Credits.
3 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://exams.emt.ihu.gr/modules/auth/courses.php

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course aims to familiarize students with:

¢ A detailed understanding of the theory of logical design of synchronous and asynchronous sequential circuits.

* The analysis and optimal design of synchronous sequential circuits.

¢ The analysis and design of counters and registers.

¢ An in-depth understanding of the operation of basic types of memories (RAM, ROM) and programmable logic structures (PLAs, PALs,
PLDS, FPGASs).

¢ The design of digital circuits at the register level.

* The analysis and design of asynchronous sequential circuits.

Upon completion of the course, the student will:
¢ Have acquired an extensive theoretical background in the logical design of sequential circuits.
* Be able to apply techniques and methods for: a) the analysis and b) the optimal design (minimization and coding of states) of




synchronous sequential circuits.

FPGAs) and their special characteristics.

¢ Will be able to design counters and registers according to the needs of the applications.

¢ Will have a deep understanding of the concepts and methods for designing circuits at the register level.

* Will be able to apply techniques and methods for deriving the architecture and control circuit at the register level.

¢ Will know the operation of basic types of memories (RAMs, ROMs) and basic programmable logic structures (PLAs, PALs, PLDs,

* Will be able to: a) analyze the operation of asynchronous sequential circuits and b) apply techniques and methods of minimizing and
coding states for the design of asynchronous sequential circuits without problems of races and hazards.

General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

Working in an international environment,

Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Decision making

Autonomous work

Teamwork

3. COURSE CONTENT

Design examples.

Counters with unused states, Ring counters.

circuit, Multiplexer design, Chase-free design, Design examples.

* Modern Sequential Logic: Analysis of modern sequential circuits (Equations, state tables and diagrams), State minimization and
coding, Finite state machines (Mealy & Moore machines), Design process (State and excitation tables, Design with JK, T, D flip-flops).

e Registers and counters: Shift registers (Parallel/serial loading, bidirectional registers etc.), Burst counters, Synchronous counters,
e Memory and programmable logic: Random access memory-RAM (read/write, timing, memory types), Memory decoding, Error
detection and correction, Read-only memory (ROM), Programmable logic (PLAs, PALs, PLDs, FPGAs).

* Register-level design: Introduction and terminology, Algorithmic state machines (ASM diagrams, simplification, timing), Control logic

¢ Asynchronous sequential logic: Introduction, Analysis process (transition and flow tables, chase conditions, stability), Latched circuits,
Design process, State minimization, State coding to avoid chase and spark problems.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(IcT) Use of ICT in Communication with students

Use of ICT in Teaching, in Laboratory Education, in
Communication with students




TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 55
Tutoring 30
Writing project 25
Bibliographic research

. 40
& analysis
Total 150

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written

Student evaluation languages
Greek
English

Method (Formative or Concluding)
Formative

Assignment, Essay / Report, Oral Exam, Presentation in Student evaluation methods Rate
audience, Laboratory Report, Clinical examination of a wr!ge“ st'g"m_fr:‘; e ol 28
patient, Artistic interpretation, Other/Others ritten Exam with Frobiem Solving

Please indicate all relevant information about the course

assessment and how students are informed

5. Suggested Bibliography

. Yxebloon Noylkwv KUKAwPATwY Kot Ytohoylotwy (2016), 5n Ekdoaon, Morris Mano, Charles R. Kime, Tom Martin, [59384943],
AwaBétng (Exk60tng): A. TZIOAA & YIOI A.E.

. Wnouakn Zxedlaon (2018), 6n Ekdoan, Mano Morris, Ciletti Michael, [68406394], AlaBétng (Ekd6Ttng): A. MANAZQTHPIOY &
2IA LK.E.

. Wndlakn Ixediaon (2015), 1n Ekdoon, WILLIAM J. DALLY, R. CURTIS HARTING, [32998377], AwaBétng (Ekd6tNng): IAPYMA

TEXNOAOTIAZ & EPEYNAX — MANEMIXTHMIAKEY EKAOZEIZ KPHTHX

- Juvadr] EMIOTNUOVIKA TTEPLOSLKA:

. Journal of Circuits, Systems and Computers ISSN (print): 0218-1266 | ISSN (online): 1793-6454
. Science Journal of Circuits, Systems and Signal Processing ISSN Print: 2326-9065, ISSN Online: 2326-9073
Eudoxus

BiBAlo [18548949]: Wnodlakd HAektpovikd ., Kleitz W. Aemtopépeleg
BiBAlo [18548697]: Wnolakd HAektpovikd, Leach, Malvino AemtopépeLeg

BiBAio [133024408]: Wnorakn Zxediaon, 2n BeAttwpévn Ekdoon, Poupehwtng Mdavog, ZoupaBAdg Ztaupog AEMTOUEPELES




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE CHE806-2023 SEMESTER 8th Semester
COURSE TITLE Chaotic systems evaluation
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.

3 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO ERASMUS YES

STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS239/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The course aims to assess chaotic systems through the properties of recorded time series. Upon successful completion of the course,
the student will have acquired the ability to distinguish whether a time series is a product of noise or originates from a deterministic
chaotic system. Ability to assess the characteristics of a chaotic deterministic system using metrics of nonlinear dynamics. Ability to
predict the temporal evolution of a time series. Ability to apply this knowledge to the solution of related complex problems. Ability to
think critically so that they can evaluate, analyze, and correlate this knowledge. Ability to develop collaboration with other students to
solve problems related to this course.




General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
\Working in an international environment, and sensitivity to gender issues

\Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

3. COURSE CONTENT

Time Series Analysis.

Phase space.

Stationarity.

Autocorrelation function.
Mutual information function.
Nearest neighbors.
Morphofractional dimension.
Information dimension.
Autocorrelation dimension.
Kolmogorov entropy.

Lyapunov coefficients.

Time series forecasting.
Application with Tisean software.
Applications to natural systems.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)

Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship

Lectures 39

(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation, Tutoring 30
project. Etc.

Bibliographic research

. 38
The supervised and unsupervised workload per activity is & analysis




indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Writing project 18
Total 125

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek
English

Method (Formative or Concluding)
Summative

Student evaluation methods
Written Exam with Problem Solving

Rate
100

5. Suggested Bibliography

Eudoxus

AYNAMIKA LYZTHMATA KAI XAOZ TOMOZ B', ANAZTAZIOZ X. MIMOYNTHY.
AYNAMIKA LYZTHMATA 2n ekdoar, ANAZTAZIOY ZTAYPOZ, MMOYNTHX ANAZTAZIOZ.
EIZAFQrH TA MH FTPAMMIKA AYNAMIKA ZYZTHMATA, FEQPIIOX BOYTIATZHZ, EYOYMIA MEAETAIAOY (Kallipos).

EIAIKA ©EMATA MH FPAMMIKHZ AYNAMIKHE TZAMAA OAYSSEAS MAAITA, EYOYMIA MEAETAIAQY (Kallipos).

BiBAio [3674]: AYNAMIKA £YZTHMATA KAl XAOZ TOMOZ B’, ANAZTAZIOZ X. MMOYNTHZ.
BipAio [94645822]: AYNAMIKA LYZTHMATA 2n ekdoon, ANAZTAZIOY ZTAYPOZ, MMOYNTHZ ANAZTAZIOL.
BiBAio [122089501]: AvaAuaon Xpovoaelpwv, 3n Ekdoan, Tsay S. Ruey, XplotomouAog Alovioiog (EmoT. EmipENElq)




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | CHE807 | SEMESTER | 8°

COURSE TITLE | DATA ANALYTICS

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Scientific Area, Skill Development
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -
TEACHING & EXAMINATION | GREEK
LANGUAGE:
COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS224/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

Aim of this course is to introduce students to the concepts and methods of data analysis and
their application to real-world problems.

Upon successful completion of the course, students will have acquired the ability to:
Understand the operation and use of modern data analysis methods.
Analyze and extract knowledge from real data.
Develop collaborations with other students to solve problems related to this course.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

Searching, analyzing, and synthesizing data and information, using the necessary
technologies.
Decision making.




Promoting free, creative and inductive reasoning
Application of knowledge in practice

Autonomous work

3. COURSE CONTENT

Blintroduction: definitions, data, examples. Probabilities and random variables: probability elements,
distributions, distribution parameters, basic distributions. Statistical data: parameter estimation and
hypothesis testing. Uncertainty and measurement error: systematic and random errors, propagation
of error. Correlation and regression: correlation, simple and multiple regression, linear and nonlinear
regression. Time series: basic characteristics of time series, correlation in time series.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to Face

USE OF INFORMATION &
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with
students

Use of ICT in Teaching
Use of ICT in Communication with students

TEACHING ORGANIZATION
The ways and methods of teaching
are described in detail.
Lectures, Seminars, Laboratory
Exercise, Field Exercise, Bibliographic
research & analysis, Tutoring,
Internship  (Placement),  Clinical
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project.
Etc.

The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

Activity Workload/semester
Lectures 100
Tutorial 40
Self study/Analysis 10

of Bibliography/
Preparation

Course total (25 hours

/ ECTS) 150

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment
Methods, Formative or Concluding,
Multiple Choice Test, Short Answer
Questions,  Essay  Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or Concluding)

Concluding

Student Assessment Methods Percentage
Written final exam with problem solving 90%

Writing short assignments 10%

5. SUGGESTED BIBLIOGRAPHY




- Suggested bibliography:
- Related academic journals:

Epapuoopévn ITatioTikr, Mmopa-Zévta E. kat Mwuaolddng X., Ekddoelg ZAt, ©eaoalovikn
1997.

Computational Statistics Handbook with MATLAB, Martinez W.L. and Martinez A.R., Chapman
and Hall, 2002.

Exploratory Data Analysis with MATLAB, Martinez W.L. and Martinez A.R., Chapman and Hall,
2005.

Statistical Techniques for Data Analysis, Taylor J.K. and Cihon C., Chapman and Hall, 2004.
Making Sense of Data, A Practical Guide to Exploratory Data Analysis and Data Mining, Myatt
G.J., Wiley-Interscience, 2007.

Time Series Analysis, Forecasting and Control, Box G.E.P., Jenkins G.M. and Reinsel G.C., Prentice
Hall, 1994.

Hyperstat, BiAio oto diadiktuo (online Book): http://davidmlane.com/hyperstat/

Concepts and Applications of Inferential Statistics, Lowry R., BIBAio oT0 d1adiktuo (online book):
http://faculty.vassar.edu/lowry/webtext.html




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE CHE808-2023 SEMESTER 8th Semester
COURSE TITLE Advanced Programming Languages
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the CREDITS
. . . WEEK
teaching hours per week and the corresponding ECTS Credits.
3 6.0

Scientific Area
COURSETYPE

Background, General Knowledge,
Scientific Area, Skill Development

Algorithms and Computers Programming
Differential Calculus |

Differential Calculus Il

Differential Equations

Theoretical Mechanics |

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO
STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS144/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the
course.

The main objective of the first module of the course is to learn the Mathematica software through the analysis of mathematical
models that describe natural phenomena in various fields of science, while the purpose of the second module is to analyze problems
and program their solution with the C language. An additional objective is the transition to object-oriented programming with C++. The
course is interactive and the learning of programming languages takes place during the lectures, as participants are asked to code in
real time. After completing the courses, students will be able to:

o Recognize the usefulness of analytical mathematical methods and their limitations and utilize computational methods.

. Know basic programming concepts, structures and techniques.




. Check the accuracy and appropriateness of a program.
o Know the basic principles of object-oriented programming and how to apply them.
Create programs with the C programming language and apply the principles of object-oriented programming in C++.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and information, Project design and management

ICT Use,Adaptation to new situations, Equity and Inclusion

Decision making, Respect for the natural environment

Autonomous work, Sustainability

Teamwork, Demonstration of social, professional and moral responsibility
Working in an international environment, and sensitivity to gender issues

Working in an interdisciplinary environment, Production of new Critical thinking

research ideas Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Adaptation to new situations

Decision making

Autonomous work

Production of new research ideas

Promoting free, creative and inductive reasoning

3. COURSE CONTENT

In module A, the numerical study of properties of dynamical systems is taught using Mathematica and more specifically the following:
Analytical and Numerical Solution of D.E., Basic Concepts and Definitions of Dynamical Systems, Autonomous Systems 1 D.o.F., Linear
Systems 2x2, Non-Linear Autonomous Systems 2x2, Non-autonomous and Non-linear Systems 2x2

In module B (C/C++) the following will be covered: Basic programming concepts, structures and techniques. Variables, variable types,
expressions, numerical calculations. Input/Output Formatting. Operators, Control Structures, Conditions, Decision Structures, Loops.
Data Input/Output to Files. Functions and Procedures, Recursion. Lists, Arrays and Search and Sorting Algorithms. Strings. Dynamic
Memory Allocation. Structures. Classes, objects, streams, inheritance and polymorphism.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face to face
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching

(IcT) Use of ICT in Laboratory Education
Use of ICT in Teaching, in Laboratory Education, in

Communication with students




TEACHING ORGANIZATION

The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise,
Bibliographic research& analysis, Tutoring, Internship
(Placement), Clinical Exercise, Art Workshop, Interactive
learning, Study visits, Study / creation, project, creation,
project. Etc.

The supervised and unsupervised workload per activity is
indicated here, so that total workload per semester
complies to ECTS standards

Activity Workload/semester
Lectures 13
Interactive learning 113
Writing project 24
Total 150

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written
Assignment, Essay / Report, Oral Exam, Presentation in
audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

Student evaluation languages
Greek

Method (Formative or Concluding)
Summative

Student evaluation methods
Written Assignment
Written Exam with Problem Solving

Rate
25
75

5. Suggested Bibliography

EruunpooBeto UAKO BLBAloypadiog mpoteiveTal KaTd T SLAPKEL TWV TTAPASOTEWV.

Eudoxus

BiBAilo [122074103]: C Mpoypappatiopds, 9n Ekdoaon, Paul Deitel, Harvey Deitel Aemtopépeleg
BiBAilo [133029170]: Npoypappatiopnog e C, 4n'Ekdoon, Forouzan Behrouz, Afyouni Hassan, AyyeAr) Xpuodaven, AvtwvonouAog

Xpnotog, Ntouden lwavva (Emot. EmpéAlela) Aentopépeleg

BiBAlo [122078440]: H TAQ3I3A NPOTPAMMATIZMOY C++, BIARNE STROUSTRUP AemTOUEPELEG
BiBAlo [112690605]: Npoypappatiopog pe C++ Avtikelpevootpedng Mpooéyylon, Forouzan B.A., Gilberg R.F.




COURSE OUTLINE
1. GENERAL
SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6
COURSE CODE | CHES809- SEMESTER | 8°

2023

COURSE TITLE | QUANTUM INFORMATION THEORY

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 4 5

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

PREREQUISITES:

It is desirable for the student to have attended the following
courses: QUANTUM MECHANICS | QUANTUM MECHANICS 11

TEACHING & EXAMINATION
LANGUAGE:

GREEK

COURSE OFFERED TO ERASMUS
STUDENTS:

NO

COURSE URL:

2. LEARNING OUTCOMES

Learning Outcomes

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The course provides students with the necessary tools to understand the impact of quantum physics
on information theory, forming the quantum theory of information. Upon successful completion of
the course, the student will be able to:

*  Possess knowledge regarding Qubits, quantum entanglement, quantum teleportation.

e Possess knowledge regarding quantum bits (qubits) and quantum computers.

e Apply this knowledge to solve related complex problems.

e Demonstrate critical thinking in order to evaluate, analyze, and correlate this knowledge.
¢ Interpret phenomena of everyday life.

¢ Develop collaboration with other fellow students to solve problems related to this course.

General Skills

information,

ICT Use

Adaptation to new situations
Decision making
Autonomous work

Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of data and

Project design and management

Equity and Inclusion

Respect for the natural environment
Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues




Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning
Working in an interdisciplinary environment

Production of new research ideas

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

e Decision-making

e Working independently

e Working in an international environment

e Production of new research ideas

3. COURSE CONTENT

Basic Quantum Physics. Qubit (quantum + bit) - Quantum interference. Entanglement - Quantum
teleportation.
Quantum computers - Quantum algorithms. Quantum phenomena in complex systems. Applications.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching are | | Lectures 52
described in detail. Self study 118

Lectures, Seminars, Laboratory

Exercise, Field Exercise, Bibliographic

research & analysis, Tutoring,

Internship  (Placement),  Clinical

Exercise, Art Workshop, Interactive

learning, Study visits, Study / creation, Course total (25 hours

project, creation, project. Etc. / ECTS) 170
The supervised and unsupervised
workload per activity is indicated here,
so that total workload per semester
complies to ECTS standards.
~ STUDENTEVALUATION | stydent Assessment Languages
Description of the evaluation process Greek
Assessment Language, Assessment
Methods, Formative or Concluding, | Methods (Formative or Concluding)
Multiple Choice Test, Short Answer | concluding
Questions, Essay  Development
gugstlons,tPrchlem iol\gng, }[er(t)tenl Student Assessment Methods Percentage
ssignment, - £ssay eport, Oral | \yritten Exam with Problem Solving 100

Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others




Please indicate all relevant
information about the course
assessment and how students are
informed

5.

SUGGESTED BIBLIOGRAPHY

I. Karafyllidis, Quantum Computers - Basic Concepts, Kleidarithmos, 2005




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | APE810-2023 | SEMESTER | 8°

COURSE TITLE | TELECOMMUNICATION SYSTEMS

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.qg. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credlits.
LECTURES 3 5.0

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | General Background, Scientific Area
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | GREEK
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS152/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

This course introduces the fundamental concepts of Telecommunication Systems. It
presents the basic analog and digital modulation techniques (Amplitude Modulation —
AM and Frequency Modulation —FM). Emphasis is placed on the techniques used in the
design of transmitters and receivers for Telecommunication Systems.

The course also covers spectral frequency analysis, noise, and various types of filters.
Special attention is given to antenna systems, optical fibers, and mobile telephony
systems.

Upon successful completion of the course, students will be able to:

Understand how information propagates through a wireless medium, the governing
techniques, and the methods required for the implementation of basic
telecommunication systems.

Identify the stages of transmitters and receivers in Telecommunication Systems and
understand their functions and structural components.

Understand amplitude modulation (AM), frequency modulation (FM), and pulse code
modulation (PCM).

Comprehend the basic principles of time and frequency multiplexing.

Understand the fundamental principles and concepts of noise in telecommunication
systems.

Recognize the main characteristics of systems that convert analog signals to digital.
Understand the transmission and reception systems for signals (both wireless and
wired).




Identify different antenna systems in relation to operating frequencies.
Understand cutoff, pass, and band filters.

Recognize the categories, uses, advantages, and disadvantages of optical fibers.
Understand the structure and operation of cellular mobile telephony systems.

General Skills
Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Working in an interdisciplinary environment
Production of new research ideas

Search, analysis, and synthesis of data and information, using the necessary
technologies, Production of new research ideas

3. COURSE CONTENT

Model of a Telecommunication System — Stages
Electromagnetic wave

Transmitter —Receiver —Channel

Wireless and wired communication channels
Modulation — Multiplexing — Channel capacity
Types of signals

Modulation — Demodulation

Noise — Attenuation — Distortion

Frequency filters

Antennas for wireless communication systems
Structured cabling

Optical fibers

Mobile telephony

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.

USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY
(ICT)

Use of ICT in Teaching, in Laboratory
Education, in Communication with

students
TEACHING ORGANIZATION
The ways and methods of teaching Activity Workload/semester
are described in detail. Lectures 30
Lectures, Seminars, Laboratory Field Exercise 10
Exercise, Field Exerc:se,' B/bl/ogra[?h/c Laboratory Exercise 10
research & analysis, Tutoring, — -
. - Bibliographic research & 50
Internship (Placement), Clinical i
analysis

Exercise, Art Workshop, Interactive

learning, Study visits, Study /

creation, project, creation, project.
Etc.

Course total (30 hours

150
The supervised and unsupervised / ECTS)




workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.

STUDENT EVALUATION | Student Assessment Languages
Description of the evaluation process | Greek

Assessment Language, Assessment | Methods (Formative or Concluding)
Methods, Formative or Concluding, | Formative

Multiple Choice Test, Short Answer
Questions, Essay Development
Questions, Problem Solving, Written
Assignment, Essay / Report, Oral

Exam, Presentation in audience, | Student Assessment Methods Percentage
Laboratory Report,Clinical

examination of a patientArtistic | Written Exam with Problem Solving 80
interpretation, Other/Others Written Assignment 20

Please indicate all relevant
information  about the course
assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:

- Related academic journals:

1) WIRELESS COMMUNICATIONS — Konstantinos Tsoukatos, Kallipos Publications

2) SATELLITE COMMUNICATIONS — Demosthenes Vougioukas, Kallipos Publications
3) DIGITAL COMMUNICATIONS — Nikolaos Mitrou, Kallipos Publications

Eudoxus

Book [86055001]: Communications and Computer Networks, 2nd Edition, Spyros L. Panetsos

Book [112696305]: Principles of Modern Communication Systems, Samuel O. Agbo, Matthew N. O.
Sadiku

Book [133025258]: Principles of Telecommunication Systems, 3rd Revised Edition, Herbert Taub,
Donald Schilling, Christos Kourkoulis (Scientific Editor)




COURSE OUTLINE: ATMOSFERIC PHYSICS
1. GENERAL

SCHOOL OF SCIENCES

DEPARTMENT OF PHYSICS

LEVEL OF STUDIES Level 6

COURSE CODE APE811-2023 | SEMESTER gth

COURSETITLE ATMOSFERIC PHYSICS

TEACHING ACTIVITIES

If the ECTS Credits are distributed in distinct parts of TEACHING

the course e.g. lectures, labs etc. If the ECTS Credits ECTS

are awarded to the whole course, then please indicate AL FHEI CREDITS
. . WEEK

the teaching hours per week and the corresponding

ECTS Credits.

LECTURES 3 6

Please, add lines if necessary. Teaching methods and

organization of the course are described in section 4.

COURSE TYPE Scientific Area, Skills Development

Background, General Knowledge,

Scientific Area, Skill

Development

PREREQUISITES: -

TEACHING & EXAMINATION Greek

LANGUAGE:

COURSE OFFERED TO No

ERASMUS STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/courses/PHYSICS248/

2. LEARNING OUTCOMES

Learning Outcomes

Please describe the learning outcomes of the course: Knowledge, skills and abilities
acquired after the successful completion of the course.

anthropogenic effects.

independent research.

effects.

Upon successful completion of the course, the student will be able to:
« Conductresearch on topics in Atmospheric Physics, with a particular focus on
interpreting qualitative and quantitative data from observations and modeling.
« Understand in depth and write scientific papers, oral presentations, and

The purpose of the course is to provide students with a broad overview of Atmospheric
Physics and Climate, offering in-depth understanding of natural processes and

« Understand the concept of climate, natural processes, and anthropogenic

General Skills

Name the desirable general skills upon successful completion of the module




Search, analysis and synthesis of
data and information,

ICT Use

Adaptation to new situations
Decision making

Autonomous work

Teamwork

Working in an international

Project design and management

Equity and Inclusion

Respect for the natural environment
Sustainability

Demonstration of social, professional and moral
responsibility and sensitivity to gender issues
Critical thinking

Promoting free, creative and inductive reasoning

environment

Working in an interdisciplinary
environment

Production of new research ideas

» Application of knowledge in practice.

» Search, analysis and synthesis of data and information, using the necessary
technologies.

* Adaptation to new situations.

* Autonomous work.

» Teamwork.

* Workin an interdisciplinary environment.

» Respect for the natural environment.

» Exercise of criticism and self-criticism.

* Promotion of free, creative and inductive thinking.

3. COURSE CONTENT

Structure and composition of the atmosphere. Thermodynamics of the atmosphere.
Dynamics of the atmosphere. Air masses and frontal surfaces. Cloud Physics.
Atmospheric electricity. Interaction of radiation and the atmosphere. Atmospheric
pollution. Atmospheric turbulence and elements of the diffusion of gaseous pollutants.
The atmosphere in motion.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD Face-to-face.
Face to face, Distance learning, etc.

USE OF INFORMATION & COMMUNICATIONS
TECHNOLOGY (ICT)

Use of ICT in Teaching.
Use of ICT in Communication with

Use of ICT in Teaching, in Laboratory Education, in | students.

Communication with students

TEACHING ORGANIZATION

The ways and methods of teaching are described Activity Workload/semester

in detail. Lectures 120

Lectures, Seminars, Laboratory Exercise, Field Self-study | 30

Exercise, Bibliographic research & analysis,

Course
Tutoring, Internship (Placement), Clinical total (25
Exercise, Art Workshop, Interactive learning, Study | | hours / 150
visits, Study / creation, project, creation, project. ECTS)

Etc.




The supervised and unsupervised workload per
activity is indicated here, so that total workload
per semester complies to ECTS standards.

STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods,
Formative or Concluding, Multiple Choice Test,
Short Answer Questions, Essay Development
Questions, Problem Solving, Written Assignment,
Essay/Report, Oral Exam, Presentation in
audience, Laboratory Report,Clinical examination
of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the
course assessment and how students are
informed

Student Assessment Languages
Greek

Methods (Formative or
Concluding)
Concluding

Student Assessment

Methods Percentage
Written Exam with

Problem Solving 100

5. SUGGESTED BIBLIOGRAPHY

Blackwell, 2009.
2000.

EKAOZEIZ A. TZIONA & YIOI A.E., 2010.

« Wallace, Hobbs, «<Atmospheric Science», Academic Press, 2006.
- Hewitt, Jackson, «<Atmospheric Science for Environmental Scientists», Wiley-

« Andrews, «An Introduction to Atmospheric Physics», Cambridge University Press,
M. Aalapidng, «<ATgoodalplkn puTAvVon PE OToLXEla peTewpoAoyiag», 2"VEkdoon,

«  X.Zepedog, «<Elocaywyika Mabripata otn Puoikn the Atyoodpalpacg», 1"Ekdoon,
AaBétnc (Ekdotne): A. MANAZQTHPIOY & ZIA I.K.E., 2009.




COURSE OUTLINE

1. GENERAL
SCHOOL
DEPARTMENT DEPARTMENT OF PHYSICS
LEVEL OF STUDIES ISCED level 6 — Bachelor’s or equivalent level
COURSE CODE APE814-2023 SEMESTER 8th Semester
COURSE TITLE Medical Physics
TEACHING ACTIVITIES TEACHING
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs HOURS PER ECTS
etc. If the ECTS Credits are awarded to the whole course, then please indicate the WEEK CREDITS
teaching hours per week and the corresponding ECTS Credits.
3 6.0

COURSETYPE
Background, General Knowledge,
Scientific Area, Skill Development

Scientific Area

PREREQUISITES

TEACHING & EXAMINATION Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS NO

STUDENTS:

COURSE URL:

https://eclass.emt.duth.gr/courses/PHYSICS235/

2. LEARNING OUTCOMES

Learning Outcomes

course.

Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the

the interaction of radiation with matter,

the production of isotopes for medical applications,

the physics of diagnostic radiology, radiotherapy, nuclear medicine, and ultrasonography,
the operating principles of medical imaging systems,

as well as special topics in physics as applied to medicine.

Finally, students will learn about the effects of radiation on biological systems.

Upon successful completion of the course, the student will be able to:

Understand medical terminology related to the field of medical physics

The course provides an in-depth exploration of the scientific field of medical physics, where students will be taught:




diagnosis
Apply critical thinking

Combine a fundamental science (Physics) with the field of Medicine
Comprehend the basic principles underlying various medical specialties and one of the core components of medicine, which is

General Skills

Search, analysis and synthesis of data and information,

ICT Use,Adaptation to new situations,

Decision making,

Autonomous work,

Teamwork,

\Working in an international environment,

Working in an interdisciplinary environment, Production of new
research ideas

Name the desirable general skills upon successful completion of the module

Project design and management

Equity and Inclusion

Respect for the natural environment

Sustainability

Demonstration of social, professional and moral responsibility
and sensitivity to gender issues

Critical thinking

Promoting free, creative and inductive reasoning

Search, analysis and synthesis of data and information, ICT Use
Working in an interdisciplinary environment

Production of new research ideas

Equity and Inclusion

Critical thinking

3. COURSE CONTENT

Interaction of radiation with matter

Production of isotopes for medical applications
Physics of:

a. Diagnostic Radiology

b. Radiotherapy

¢. Nuclear Medicine

d. Ultrasonography

Operating principles of medical imaging systems, including:
Ultrasound scanners

Gamma cameras

Computed Tomography (CT) scanners

Positron Emission Tomography (PET) scanners
Magnetic Resonance Imaging (MRI) systems

Special topics in physics applied to medicine, such as:
Medical accelerators

Radiation detectors

Basic principles of radiation protection

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD
Face to face, Distance learning, etc.

Face to face

USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY | Use of ICT in Teaching
(Icm Use of ICT in Communication with students




Use of ICT in Teaching, in Laboratory Education, in
Communication with students

TEACHING ORGANIZATION »

The ways and methods of teaching are described in detail. Activity Workload/semester
Lectures, Seminars, Laboratory Exercise, Field Exercise,

Bibliographic research& analysis, Tutoring, Internship

(Placement), Clinical Exercise, Art Workshop, Interactive Lectures 110
learning, Study visits, Study / creation, project, creation, Bibliographic research 0

project. Etc. & analysis

The supervised and unsupervised workload per activity is Total 150

indicated here, so that total workload per semester
complies to ECTS standards

STUDENT EVALUATION Student evaluation languages
Description of the evaluation process Greek

Assessment Language, Assessment Methods, Formative or Method (Formative or Concluding)

3 ; ) ) Summative
Concluding, Multiple Choice Test, Short Answer Questions,
Essay Development Questions, Problem Solving, Written Student evaluation methods Rate
Assignment, Essay / Report, Oral Exam, Presentation in Written Exam with Essay Development Questions 100

audience, Laboratory Report, Clinical examination of a
patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course
assessment and how students are informed

5. Suggested Bibliography

? H duaikr) atn Biohoyia kat Ty latpikr), Kwdikog BiAiou atov EVd0E0: 77657097, Ekdoon: 2H
EAAHNIKH/2018Zuyypaegeic: Paul DavidovitsISBN: 978-960-583-420-3T0ToC;
SOVYPappOAIBETNC (EKSOTNG): MAPIZIANOY ANQNYMH EKAOTIKH EISATQrIKH

EMMOPIKH ETAIPIA ENIZTHMONIKQN BIBAIQN

? latpikr) ®UaIKA 2n €kdoan, Kwdikog BiBAiou otov ELdoo: 32997826, Ekdoan: 2n €ko6./2013,
Tuyypageic: rewpyiou E., NMakoupdkng E., Anuntpiou M.,Kapaiokog M., K&ttou ., Aouiln A.,
MaAapiton ., Namayidvvng M., ISBN: 9789963716722, TOTOC: ZOyypapua, AlaBETC (EkSOTNC):
BROKEN HILL PUBLISHERS LTD

? Emtitopn 10TpIkr) Qualkn, Kwdikdg BipAiou atov ELdo0: 22755181, Ekdoaon: 1n €kd./2012,
Zuyypageic: Wappdkog Kupidkog, MoAuPdd - ABavacomovAou EAGERET, Mkotlapdvn -
Wappakou Awa, Ziovvtag Avaotdaloc, ISBN: 978-960-12-2092-5, TOTog: Z0yypouua,
A10B0€TNG (EKOOTNG): UNIVERSITY STUDIO PRESS - ANQNYMOZ ETAIPIA TPADIKQN

TEXNQN KAI EKAOZEQN

Eudoxus
APE814-2023 "latpiki duoikny " 2024 8 Eapwvo 133151375 NAI 42034  latpikn
(PUCIKI] KOl OKTIVOQUUIKN Awivog doTioc A. 9789603946663 Maploldvou AE. 2010 1n
T0yypoupa Moahoko e€O@UAN0 17x24 146 4.85 OXI
APE814-2023 "latpiki duoiky " 2024 8 Eapwvé 133151374 NAI 22755181
Emitoun 10TpIKA QUOIKN Wappakog Kuptakog, MoAuBda - ABavaoomoluAou EAGARET, Mkot{apdvn - Wappdkou
Awva, Z100vTog AvaoTAaliog 9789601220925  University Studio Press 2012 1nékd. Zuyypapua




M© AlTI.

AHMOKPITEIO MANENIZTHMIO ©@PAKHZ

MoAakd §0@UANO [21x 29] 512 28.18  OXl

APE814-2023 "latpikn Puoiky " 2024 8 Eapwvé 133151376 NAI 1183
AKTINOAIATNQZTIKH IATPIKH ®YZIKH-BIOIATPIKH TEXNOAOT 1A KANAAPAKHZ IQANNHX
9789608976818 APAKYNGOOZ 2007 1 ZOyypappa MoAakod £m@uilo 21x29 354 18.89
OXl




COURSE OUTLINE
1. GENERAL

SCHOOL | OF SCIENCES

DEPARTMENT | OF PHYSICS

LEVEL OF STUDIES | Level 6

COURSE CODE | APE813-2023 | SEMESTER | gt
COURSE TITLE Applica_tions of Radiation, Dosimetry and Radiation
Protection
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of the TEACHING
course e.g. lectures, labs etc. If the ECTS Credits are awarded HOURS PER ECTS CREDITS
to the whole course, then please indicate the teaching hours WEEK
per week and the corresponding ECTS Credits.
LECTURES 3 6

Please, add lines if necessary. Teaching methods and
organization of the course are described in section 4.

COURSE TYPE | Area Background
Background, General Knowledge,
Scientific Area, Skill Development

PREREQUISITES: | -

TEACHING & EXAMINATION | Greek
LANGUAGE:

COURSE OFFERED TO ERASMUS | NO
STUDENTS:

COURSE URL: | https://eclass.emt.duth.gr/courses/PHYSICS229/

2. LEARNING OUTCOMES

Learning Outcomes
Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the
successful completion of the course.

The purpose of the course is for students to understand the quantities and units of dosimetry of
ionizing radiation; the internal and external irradiation of the human body; to calculate
exposures and doses; to understand the principles of radiation protection and the
radiobiological effects, dose limits, and relevant legislation. They will study shielding against
gamma radiation and neutrons, learn the procedures for handling radioactive sources, and
become familiar with nuclear and non-nuclear radiations. Students will also study and
understand the wide range of their applications in geology, medicine, archaeology, industry, and

agriculture.

General Skills

Name the desirable general skills upon successful completion of the module

Search, analysis and synthesis of data and Project design and management

information, Equity and Inclusion

ICT Use Respect for the natural environment
Sustainability

Decision making Demonstration of social, professional and moral

Autonomous work responsibility and sensitivity to gender issues

Teamwork Critical thinking

Working in an international environment Promoting free, creative and inductive reasoning

Production of new research ideas

e Adaptation to new situations
e Autonomous work
e Working in an international environment




Working in an interdisciplinary environment
Communicate effectively in a medical environment

3. Cou

RSE CONTENT

Nuclear radiation sources.

Radiation and particle protection: Principles of radiation protection and international
regulations.

Dosimetry: Radiation-matter interactions — direct and indirect interactions; RBE, LET
and radiation quality factor.

Transferred and absorbed energy; definitions of dose quantities.

Dose calculations and dosemeters for nuclear radiations.

Dose measurement units and dosimetry methods.

Biological effects of radiation: radiation-biological interactions; structure of biological
damage (subcellular — cellular — tissues = organs); immediate and delayed outcomes.
Modifying factors (physical and biological modifiers).

Radioactivity (natural and artificial).

Nuclear radiations (alpha, beta, gamma). Neutrons. Cosmic radiation.

Nuclear radiation detectors. Radiometric dating. Geological applications.

Industrial applications (gamma/X-ray/neutron radiography, sterilization).
Applications for detection of illicit/dangerous materials.

Medical applications.

¢ Nuclear-powered ships and submarines. Applications of depleted uranium.
¢ Nuclear-powered rocket engines. Nuclear weapons.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD | Face to Face
Face to face, Distance learning, etc.
USE OF INFORMATION & | Use of ICT in Teaching
COMMUNICATIONS TECHNOLOGY | Use of ICT in Communication with students
(ICT)
Use of ICT in Teaching, in Laboratory
Education, in Communication with
students
TEACHING ORGANIZATION Activity Workload/semester
The ways and methods of teaching | | Lectures 70
are described in detail. Bibliographic research 15
Lectu_res, _ Semlnars, _Le_lborator_y & analysis
resarch & analyss,  Totorng, || L2 =
Internship  (Placement),  Clinical Project 50
Exercise, Art Workshop, Interactive
learning, Study visits, Study /
creation, project, creation, project. | | COUrse total (25 hours 150
Etc. / ECTS)
The supervised and unsupervised
workload per activity is indicated
here, so that total workload per
semester complies to ECTS standards.
STUDENT EVALUATION | Student Assessment Languages
Description of the evaluation process | Greek
Assessment Language, Assessment | Methods (Formative or Concluding)
Methods, Formative or Concluding, | Concluding
Multiple Choice Test, Short Answer
Questions,  Essay  Development Student Assessment Methods Percentage
Written Exam with Problem Solving 40%




Questions, Problem Solving, Written
Assignment, Essay / Report, Oral
Exam, Presentation in audience,
Laboratory Report,Clinical
examination of a patient,Artistic
interpretation, Other/Others

Please indicate all relevant
information about the course
assessment and how students are
informed

Multiple Choice Test, Short Answer Questions 30%
Written Assignment 30%

5. SUGGESTED BIBLIOGRAPHY

AocipeTpia Kat BIOAOYIKEC ETUTITWOELS TWV OKTIVOBOAIWV, XapaAduTioug, 2., ZHTH.

e  AKTINOMPOZTAZIA, TEQPMIOZ M. KOYTPOYMMHZ, ISBN: 960-7097-70-X, AYXNOZ TPA®IKEZ TEXNEZ
EKAOTIKEZ ENIXEIPHZEIZ ENME, 2000. Kwdikog BiAiou atov EVd0go: 39011.

e AMNAETIdPAOTEIC OKTIVOBOAIGV Kol DANG doatyeTpia - Bwpdkian, Aewvidou Anunteng I., APHZ ZYMEQN, 1990.

Kwd1kog BipAiov atov EGd0E0: 24792

e AOCIPETPIO KOt BIOAOYIKEC ETUTITWOELG TWV OKTIVOBOAIWV, XapaAduToug, 2., ZHTH.

. AKTINOIMPOZTAZIA, TEQPIIOZ M. KOYTPOYMIHZ, ISBN: 960-7097-70-X, AYXNOX T[PA®IKEZ TEXNEX
EKAOTIKEZ EMIXEIPHZEIZ EMNE, 2000. Kwdikog BiAiov atov EGd0go: 39011.

. Mupnvikr Evépyela kat Texvohoyike E@appoyeg, MoAuldkng AmoaTtolog, ZIA EE (Power Heat Cool). Kwdikdg

BiBAiou otov E0d0E0: 102117623




COURSE OUTLINE: METEOROLOGY

1. GENERAL
SCHOOL OF SCIENCES
DEPARTMENT OF PHYSICS
LEVEL OF STUDIES Level 6
COURSE CODE APE815-2023 | SEMESTER K
COURSETITLE METEOROLOGY
TEACHING ACTIVITIES
If the ECTS Credits are distributed in distinct parts of
.. | TEACHING
the course e.qg. lectures, labs etc. If the ECTS Credits ECTS
HOURS PER
are awarded to the whole course, then please WEEK CREDITS
indicate the teaching hours per week and the
corresponding ECTS Credits.
LECTURES 3 6

section 4.

Please, add lines if necessary. Teaching methods
and organization of the course are described in

COURSETYPE
Background, General
Knowledge, ScientiOc Area,
Skill Development

ScientiOc Area, Skills Development

PREREQUISITES:

TEACHING & EXAMINATION | Greek

LANGUAGE:

COURSE OFFERED TO No

ERASMUS STUDENTS:

COURSE URL: https://eclass.emt.duth.gr/modules/auth/courses.php

2. LEARNING OUTCOMES

Learning Outcomes

Please describe the learning outcomes of the course: Knowledge, skills and abilities
acquired after the successful completion of the course.

weather and climate.
Thermodynamics.

charts.

The purpose of the course is to provide students with general knowledge of
meteorological parameters and all atmospheric phenomena.

Upon successful completion of the course, the student will have acquired the ability to:
« Know the definitions and the qualitative and quantitative characteristics of

+ Interpret various meteorological phenomena using the laws of Mechanics and
« Analyze and forecast the weather and interpret some of the main prognostic

«  Apply this knowledge to the solution of related complex problems.




- Demonstrate critical thinking in order to be able to evaluate, analyze, and
correlate this knowledge.

+ Interpret everyday life phenomena.

- Develop collaborations with other classmates to solve problems related to this
course.

General Skills
Name the desirable general skills upon successful completion of the module
Search, analysis and synthesis of  Project design and management

data and information, Equity and Inclusion

ICT Use Respect for the natural environment

Adaptation to new situations Sustainability

Decision making Demonstration of social, professional and moral
Autonomous work responsibility and sensitivity to gender issues
Teamwork Critical thinking

Working in an international Promoting free, creative and inductive reasoning

environment

Working in an interdisciplinary
environment

Production of new research ideas

« Search, analysis, and synthesis of data and information, using the necessary
technologies.

«  Autonomous work.

«  Teamwork.

« Exercise of criticism and self-criticism.

- Promotion of free, creative, and inductive thinking.

3. COURSE CONTENT

Weather and climate. The structure of the atmosphere. Mechanisms of heat transfer in
the atmosphere. Air temperature. Atmospheric pressure and isobaric charts. Wind,
general circulation, and local circulation in the atmosphere. Air humidity. Clouds, cloud
categories. Precipitation. Air masses and fronts. Depressions, anticyclones, tropical
cyclones, thunderstorms. Weather forecasting.

4. LEARNING & TEACHING METHODS - EVALUATION

TEACHING METHOD In the classroom.

Face to face, Distance learning, etc.

USE OF INFORMATION & Organization of material in ppt slides.
COMMUNICATIONS TECHNOLOGY (ICT) Support of the learning process through
Use of ICT in Teaching, in Laboratory the e-class electronic platform.

Education, in Communication with students Communication via e-mail.

TEACHING ORGANIZATION

The ways and methods of teaching are Activity Workload/semester
described in detail. Lectures 120
Lectures, Seminars, Laboratory Exercise, Field | | Self-study 30

Exercise, Bibliographic research & analysis,
Tutoring, Internship (Placement), Clinical




Exercise, Art Workshop, Interactive learning, Course total
Study visits, Study / creation, project, creation, | | (25 hours/ 150
project. Etc. ECTS)

The supervised and unsupervised workload
per activity is indicated here, so that total
workload per semester complies to ECTS

standards.
STUDENT EVALUATION Student Assessment Languages
Description of the evaluation process Greek

Assessment Language, Assessment Methods, | Methods (Formative or Concluding)
Formative or Concluding, Multiple Choice Concluding

Test, Short Answer Questions, Essay
Development Questions, Problem Solving,

Written Assignment, Essay / Report, Oral Student Assessment

Exam, Presentation in audience, Laboratory Methods Percentage
Report,Clinical examination of a Written Exam with

patient,Artistic interpretation, Other/Others Problem Solving 100

Please indicate all relevant information about
the course assessment and how students are
informed

5. SUGGESTED BIBLIOGRAPHY

- Suggested bibliography:
- Related academic journals:
« A. PAOKa, «MoBrpata MetewpoAoyiog Kat KAtlpatoAoyiag», EKOOOEIC ZNTn, 1997.
«  X.Zaxooauavoyhou, T. Makpoyiavvn, Fevikr) MetewpoAoyia, Ekdooeig Zitn, 1998.
« D. Ahrens, R. Henson, «<H MetewpoAoyia Zruepar, EmoT. Emuéleia: E. DAOKa, X.
AvayvwaTtomoLAouv, K. ToAika, M. Xatldkn, 131 Ekdoan, Ekdoaelg TUOAa, 2022.
« T. Makpoyiavvn, X. ZaxaaudvoyAou «Mabrjuata Mevikric Metewpooyiac», Ekdoan
31, AloBeTNg (EKOOTNG): XAPIZ M.E.T.E., 2004.
« E.Aguado, J. E. Burt, «O Kaipo¢ kat to KAipa. Elcaywyr) atn MetewpoAoyia Kal
KAlpatoAoyiax, ETioT. EmipéAeia: Aploteidng Mmaptdwkoag, AloB€Tng (EKSOTNC):
MAPIA TIAPIKOY & ZIA E.MN.E., 2019.




MNEPIFPAMMA MAGHMATOZ

(1) TENIKA

XOAH OETIKQN EMITHMQN

TMHMA XHMEIAS

EMINEAO SMOYAQN MPOMTYXIAKO

KQAIKOZ MAGHMATOX MEANG0L E=AMHNO | 6
SMOYAQN

TITAOZ MAGHMATOX WYXOAOTIA THZ MAGHSHE

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEX
0t TEPIMIWON TIOU Ol TIOTWTIKEG HOVADEC EBAOMAAIAIEZ
OTIOVEUOVTOI OE OIOKPITA PEPN TOU PABrUOTOC TLY. QPEZ NIZTQTIKEZ
AloNEEelg, EpyaotnplakeG AOKNOEIC KATL. Av ol AIAAZKAANIAL MONAAEZ
TIOTWTIKEG MOVAdEC amOovEPOVTAl Evidio ylo TO
oUVOAO TOUL POBAUATOG AVaYPAWTE TIC EBOOUODINIEC
WPEC d10UOKAAIOG KOl TO GUVOAO TV TIOTWTIKWV
povAadwv

3 3

TYNOZ MAOGHMATOZX E1d1ko0 vmodBpou/e1dikevang
YEVIKOU LTIOBAEBPOL, €101KOL LTIORABPOUL, E18iKELONC,
YEVIKWV YVQOOEWV, QVATITLENC OEEI0TITWY
NMPOAMAITOYMENA MAOGHMATA: -

FAQXZA AIAAZKANIAZ Kot EAAHNIKH
E=ETAZEQN:

TO MAGHMA MPOZ®EPETAI 2E OXI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA MAGHMATOZ (URL)




(2) MAOHZIAKA AMNOTEAEZMATA

Ma6naoioka AoteAsopata

Meptypd@ovtal Ta Jabnaolakd amoTEAETUOTA TOU HOBANATOC Ol CUYKEKPIPEVEC YVWOEIC,
OELIOTNTEC KAl IKAVOTNTEC KATAAANAOUL EMITIEAOL TIOL B ATIOKTIGOLV Ol POITNTEC YETA TNV
EMITLXA OAOKANPWAN TOU PaBrUOTOC.

ZupPBouAeuteite to Mapdptnua A

e Mepiypagr Tov EmmEdou Twv Mabnaolokwy ATOTEAECUATWY Yo KABE Eva KOKAO
0TIOLAWV cLPEWVA UE To MAaiclo MPoodVTwWY ToL ELpWTATKOD XWPOL AvATATNC
Exmaidevang

o [eprypa@ikoi Asikteg Emmedwy 6, 7 & 8 Tov EupwmaikoL MAaiagiov MNpoodviwv
AlaBiov MdBnaong kai 1o Mapdptnua B

e [epIANTTIKOG OdNYOC cuyypa@ng Mabnaolakwy ATTOTEAECUATWY

Me Tnv 0AOKANPWAT TOL HOBAUATOC, O POITNTIC AVAUEVETAIL VO £XEL AVOTTOEEL:

—  Z@AIPIKA KaTavonaon Twv Bacikwv BEwplov padnong, 0mwg 0 GUUTIEPIPOPICHOCE, O
EMOIKOOOUIGHOC, N KOIVWVIOYVWOTIKN KOl I OVOPWTIICTIKI) TIPOCEYYIAN.

— AvdAucon Tou POAOL TWV CLVAICHBNUATWY KOl TWV KIVATPWV 0TN PUABnon kol atnv
OAMNAETIOpOCN HABNTH—EKTAISEVTIKO.

— AgQ10TNTEC EMIAOYNG KOl EVOWHATWONG OTPATNYIKWY PABNONC avdAoya pe Ta
XAPOKTNPIOTIKG TWV PHABNTWY KAl TO YVWOTIKO AVTIKEIUEVO.

— Emiyvwon ¢ onuociag¢ Tng¢ HETOYVWONC KAl TWV TEXVIKWV €vioxuong 1ng
ouTopPPLBUILOUEVNC HABNONC.

—  KPpITIKN TPOGEYYIoN TWV TOPASOCIOKWY Kol GUYXPOVWY OVTIAPEWV yia TN uadnan, PE
0TOXO TNV TTPOCOPUOoYH TN O1000KAAINC OTIC GUYXPOVEC OVAYKEC.

—  Ikovotnta d1000vdEaNC BEWPNTIKWVY EVWOIWV PE TNV KABNUEPIVH EKTTAISEVTIKNA TTPAEN,
EVIoXVOVTOG TOV POAO TOU EKTAIOEVTIKOU ¢ TONOAYWYOD Kal LTOOTNPIKT TNG
HaBnang.

FEVIKEC IKaVOTNTEC

Aaufdvovtag uToWn TIC YEVIKEC IKAVOTNTEC TIOL TIPETIEL VO €XEL OTIOKTAOEI O TITUXIOUXOC
(6w auTEC avaypa@ovTal 0To Mopdaptnua AITAWPOTOC Kal TopatiBevial akoAovBwC) o€
Tola / TolEC amd AUTEC OTIOOKOTIEL TO HABNUQ;.

Avalritnon, avaAuaon Kail 60veeaon 2xedIaopOC Kal dlaxeipiaon Epywv
O0€A0UEVWV KOl TTANPOMOPIWY, UE TN XPrion
Kl TGV OTapaiTnTwy TEXVOAOYIWV ZeBOOPOC TN SIAQOPETIKOTNTA KAl

0TNV TOAUTIOAITIOIKOTNTA
MPocOpUOYr) O€ VEEC KATACTATEIC

ZeBOOPOC OTO QYUOIKO TIEPIBAAOV
AQYn ano@daoewv

Emideién KOVwVIKNC, EMOYYEAUATIKIC Kal
Autovoun epyaacia NOIKNC

LTELBLVOTNTOAC KOl EValaOnaiog og BEpaTa




@OAOL

Opadikn epyaaia AaKNGN KPITIKNC KO AUTOKPITIKAG

Epyacia ae d1EBvEC EPIBAAOV Mpoaywyr) TS EAeVOEPNC,
ONUIOLPYIKNC KOl ETAYWYIKNAG OKEWNG
Epyacia o€ dl1EMOTNUOVIKO TTEPIBAANOV

Mapdywyn VEWV EPELVNTIKWVY 1OEWV

Eivar ikavog/-n va:

— Bagiletal oti¢ BewpnTIKEG apXEC TNG YuxoAoyiag Tng pabnaong ylo va avtamokpIBei oTig
OTAITACEIC TOU POBrApaTog SIdOKTIKA TN XNUEIaC.

— EmiAéyel amo Tig BEwPNTIKEG OTPATNYIKEG TN WUXOAOYiaE TNE HABNONG AUTEC TTOL €ival To
XPIOILEG TIPOG EQOPHIOYN.

— Na €xet €Aeyx0 TOL GUVOAOU TNC SISAKTIKIC KOl JaBnalokng d1adIkaaiac.

M0 CLYKEKPIPEVA, TO TIEPIEXOUEVO TOL POBNUATOC TIPOAYEL TIC EENC IKOVOTNTEC:

— Avalntnon, avaiuon kal c0veean dEOOUEVWY KOl TIANPO@OPIWY, UE TN XPHRON Kal Twv
OMOPAITNTWY TEXVOAOYIWV.

— Epyacia o€ d1eBvEC IEPIBAAOV.

— Epyacia o€ SIEMIOTNUOVIKO TIEPIBAAOV.

— IXed1a0HO Kal Slayeipion Epywv.

— ZeBaoud atn S10@OPETIKOTNTO KOl OTNY TTOAUTIOAITICUIKOTNTA.

— Emideién kovwvikng, emayyeAUOTIKAG Kal NOIKAC bTeLBLVATNTOC KOl ELAICBNGiag oe BEpata
@ULAOU.

— ACKNON KPITIKAG KAl QUTOKPITIKIC.

— Mpoaywyn ¢ EAEVOEPNC, SNUIOLPYIKNC KA ETTOYWYIKNC OKEWNC.

(3) MEPIEXOMENO MAGHMATOX

1. OpIop6¢ TNC HABNONG: Lxean uabnong kot axoAsiou, S1a@OPEC UETAEL SIdOCKAAINC KAl
pABnong, mapadOCIaKES TIPOCEYYITEIC.

2. Oewpiec paOdNONG: ZUPTEPIPOPIOUAC, ETOIKOJOUIOUOC Kal GANEC BOCIKEC BEWPNTIKEC
TIPOCEYYICEIC.

3. MéBodot pabnaong: Ot vépol NG Hadnaong, MOPQEC Kat TPOTION OTOKTNONG YVWOEWV.

4. TNapdyovteg ToOU €mMnNPEAlOLY TN WABNON: AyX0C, QUTOEKTIUNGN, TEPIEPYEID KOl
Kivntpa.

5. Oewpieg¢ KivATPWV: Kivntpa otn pabnon, mnyEq Kal €idn KIvATPwWY (ECWTEPIKA KOl
eWTEPIKA).

6. H ouvaigBbnuatikni didotoon NG HaBnang: O POAOG TWV GUVAICONUATWY OTIC OXETEIC
OQOKAAOL-POONTH Kat aTnv TAEN.




10.

ZUMTIEPIPOPIOTIKEC Bewpieg PaBnong (UEPOC 10): TEVIKEC APXEC Kl EQPAPUOYEC OTNV
16¢&n (Pavlov, Watson, Thorndike).

ZUMTIEPIPOPIOTIKEC Bewpie¢ padnong (M€po¢ 20): Skinner — [poypoppaATIOUEVN
O1000KOAIO KAl N TTAPOKUL TOU GUUTIEPIPOPIGHOU.

Ko1vwvioyvwoTIKEG Bewpieg: Bandura, Vygotsky, Piaget — H yvwoTIKY| EmavdoToon Kal
N MABNON w¢ EMegepyaaia TANPOPOPIWV.

AVOpWTIOTIKEC Bewpiec pABnong: Maslow, Rogers Kal n onuacia Tng MPOCWTIIKN

avamTuénc.

11. ZTPATNYIKEG MABNONC: AIDOKTIKEC TIPOKTIKEG KAl TEXVIKEG BEATIONG TNC HOBNTIOKN(

dladikaaoiac.

12. Metayvaan: H évvola tng JETOYV®AONE KOl N avamtuén tng IKavoTNTog «Hobaivew T

VO poBaivo.

13. ZOyxpOoveC TPOCEYYIioEIC OTn WABnon: E&ehielc kai véeg TAoeIlC otn pabnolakn

dlodIKaaia.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOQI - A=IOAOTHZH

TPOIMOZ NMAPAAOZHX
Mpoowro pe mpdowno, EE
OTIOOTACEWG EKTIAIOELON K.ATL.

MPOzQro ME NPOZQMNO

XPHZH TEXNOAOTIQN Xpnon T.M.E. otn AidackaAia kot aTnv Emikovwvio pe
MAHPO®OPIAZ KAl TOUC (POITNTEC
ENIKOINQNIQN . WNQIAKEC OIAPAVEIEC

Xpnon T.M.E. atn AIdaokaAia, oty | © Bivteo

Epyaotnpiakn Ekmaidguaon, otnv . MsTeams/ e-class, webmail

ETikolvwvia Pe TOUC POITNTEC

OPrANQZH AIAAZKAAIAZ Apaotnpiotnta doptog Epyaaiag
E¢aurjvou
Meplypd@ovtal  avoALTIKA 0 || AIAAEZEIS 39
TPOTOC Kol HEB0OI d1OATKAAIO. IYTTPA®H EPTAZIAY 10
MEAETH KAI ANAAYZH 10

MaNEEeI, Zepvapta, || BIBAIOTPAGIAY

Epyaotnpiakr) Adknon, Acknon || ESETASH (TEAIKH) 2

Mediou, MeAém & avaAluon || MPOOAOS 1
BiBAoypagia, | OPEY MEAETHS TOY 13

dpovtioTrplo, MPaKTIKA || pOITHTH

(TomoBéton), KAk Acknon, || 3ovoro MaBRpaTOC 75




KaANTEXVIKO Epyaaotrpio,

AladpaaTIKn Ol1da0KOoAia,
EKTONOEUTIKEC ETIOKEYEIC,
Ekmévnon  peAétng  (project),

Iuyypagn epyoaciac / epyaciwy,
KOAAITEXVIKT) dnuIoupyia, K.ATL.

Avaypa@ovtal 0l WPEC PEAETNC TOU
@oiItNty  yio  kdBe pabnaoiakn
OpaaTNPIOTNTA KABWE KOl 01 WPEC
pN KOBOdNyoUUEVNC  MEAETNC
oUUPWVA PE TIC apXEC Tou ECTS

AZIOAOTHZH ®OITHTON

Meptypapry ¢ dlodikaoiog
a&loAoynang, rwaooa
AZloAéynaonc, MéBodol
aglohoynone,  AlOUOPQWTIKNA

ZUUTIEPACUATIKNA, Aokipacio
MoAAamAng EmAoync, EpwTnoelg
Zovtoung Amdvinong, EpwTtnoelg
Avamtuéne  Aokipiwv, Emiduon
MpoPAnudtwy, pamt Epyacia,
EkBean / Avagopd, [po@opikn
E¢taon, Anuoocia Mapouasiaon,
Epyaotnpiaky Epyacia, KAikA
E¢étaon AcBevolc, KaAMTtexvikn
Epunveia, AANN / AMNEC
Avagépovtal pnta
TPOadIopIoUEVT KpITNpLO
a&10A0YyNONC Kal €AV Kal Tov gival
TIPOCRACIYO ATIO TOUC POITNTEC

TeAIKn) (aBpoliaTtikn) ASloAdynaon ypamtoL TUTIOL PE
EPWTNOEIC TOAOTANC ETUAOYNC I} GOVTOUNG OVATITUENC
0NV EAANVIKA YAWOOO. YTTOSEIYUATO TV EPWTITEWY
divovtal Katd To TeEAeVTaio pdbnua tou eéaprvou.
TEAIKOC BaBuog = 30% x Babuoc epyaaiac + 20% x
BaBuoioyia mpoddou + 50% Babuoloyia Tng TEAIKNC
eéétaonc*

*H GUPPETOXN OTNV TEMKNA €EETOON Eival LTTOXPEWTIKNA
Y10 OAOUC TIPOKEIEVOL VO OVAKOIVWOET BabuoAoyia.

H ypamtr) otouikn i opadikn (UExpL 5 dtopa) epyacia
€ival TTPOOIPETIKNA KOl YIVETOL EKTEVIC TIPOETOIPAGTIN TN
Katd T SIAPKELD TV JaBNUATWY.

(5) ZYNIZTQMENH-BIBAIOTPA®IA

1. Anuntpiov, 1993, NvwoTik Avamtuén. Moviéla- uebodol- EQapuoyeg, OsooaAovikn, Art

of Text

2. Gaonach, D & Golder, C. (2003 ut), Eyxeipidio WuyxoAoyiag yio tnv eknaideuan, Abrva,

MoTakng

3. KaaAng, A. (2006), Maidaywyikn WYuxoAoyia, @caoalovikn, Kuplakidng
4. Kohlaong, E., (1997), @cwpieq padbnong Kat eKmadeLTIKN Tpaén, ABrva, X.€.0.




City of Kavala

The prefecture of Kavala is known for its abundant natural beauty characterized by green
forests, great mountainous landscapes and beaches with clear blue waters. In the
prefecture lies the mountain Pageo with its ancient gold mines and the river Nestos, one
of the biggest in Greece and, at the same time, a very important wetland habitat.

The prefecture of Kavala attracts many tourists thanks to its countless natural beauties,
the long history of its seat, the important archaeological sites, the traditional settlements,
the Byzantine monuments and its great sandy beaches.

Kavala is the capital of the regional unit of Kavala and is geographically located in Eastern
Macedonia. The city of Kavala is built at the foot of Mount Symbol and is the third largest
city in Macedonia. It is 680 km from Athens and 153 km from Thessaloniki. The permanent
population of the city reaches 52368 inhabitants according to the 2021 census, while the
total population of the municipality of Kavala is approximately 63053 inhabitants.
Although Kavala is a modern urban center, it has numerous beaches, rest areas and hiking
trails. It is one of the few cities in Greece that has 4 organized beaches within its urban
fabric.

Transportation

Urban transport is carried out with Line No. 4 Kipoupoli
Departure Port Station (Inside Kavala customs office).
Beach Departure Station

Limanaki stop

Postal Savings Bank stop

Agricultural Bank stop
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Rapsani stop

I.E.K.A. Station

Peristeri Station 1
Kalamaraki stop

Ichthyoskala stop - Courthouse
Alipasta stop

Ampelaki Kipoupolis station
Lucy stop 1

Kalamitsa Station Closed
Lathraia stop

Sarataku stop

Lidl Stop 1

Bura stop

DUTH stop Entrance

DUTH Library Stop (return by the same road)
DUTH stop Output (same as Input)
K.A.P.l. station Saint Luke
Matthew's stop

Stasi Gounari

Mykoniatiko stop

Stasi Agourakis

Old Police Station

Kipoupoli stop

Panagouda stop

Station Radio Station
Diamantis stop

Agia Paraskevi station

Fire station

Pump station - Peristeri
Loutra station

Rapsani stop (return)

Agios loannis stop
Papastratos stop

Stasis Club A/cs

Emporiki Bank stop

Old Beach Start Stop (return)
Port stop (return)

From 09-01-2023 and until later, the following routes are operated on Line No. 4 Kipoupoli:
Kipoupoli routes increase depending on the movement of students at the university

271



A e S A A j
%

a_

®poug
A

e [
C‘\TL”;G}L@_;L\

ExAapng Aviog 5
AOUKaL AEnor R

e RS
NANENS o

Schedules Monday to Friday

7:00
07:20 (Bénog)

740
7:55
8:35
8:55
9:15
9:35.
9:55

- 10:15
10:35
11:15
1135
11:55
12_5%5
13:15
13:55
14:35
15:15
1535
15:55
16:15 (AENOZ)
16:35
17:15 (AENOZ)
17:55
18:15 (AENOZ)
18:35
19:15 (AENOZ)
19:55
120:15 (AENC
20:35
21:15 (AENOZ)
22:05
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Saturday timetables

KHI/AH - AENOZ 04
07.00
08.00
8:45

9:15 (AENOZ)
. 945
10:15 (AENOZ)
10:45
11:15 (AENOZ)
11.45
12:15 (AENOZ)
12:45
13:15 (AENOZ)
13:45
14:15 (AENOS)
15:15 (AENOZ)
16:15 (DENOZ)
17:15 (AENOS)
18:15 (AENOZ)
19:15 (AENOS)
20:15 (AENOZ)
21:15 (AEMOX)
22:05 (AENOZ)
22:45

THEY DO NOT OPERATE ON SUNDAYS & HOLIDAYS

Monuments

Known as Neapolis in antiquity, Christoupolis in the Byzantine period, Kavala in modern
times. A town at the crossroads of East and West, with a long history that is unavoidably
reflected in its personality today.

KAMARES — AQUEDUCT
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The most characteristic monument of Kavala is the large, arched aqueduct, known by the
name “Kamares” (Arches), with a length of 270 m and a maximum height of 25 m. In the early
16th century, the arid peninsula of Panagia found a water supply in the streams that ran from
the area of Old Kavala. The source of this water, which is located at an altitude of 400 m, is
known as “the mother of the water”, “Soubasi” or the “three Karagatsia”. The Kamares in
their present form date to the early 16th century and are attributed to Ibrahim Pasha, the
vezir of Sultan Suleiman the Magnificent. They were built in 1520-1530, a period during which
many infrastructure works were carried out in Kavala, with the aim of reconstructing the city
after the destruction of 1391.

The Kamares are a huge structure, out of proportion to the size of the then insignificant
settlement. It is believed that there had been a Roman aqueduct on this same spot, over the
ruins of which the Kamares were built. This old aqueduct supplied water to the town of Kavala
through the region of Suyol (su-yol: “waterway”) until the early decades of the 20th century.
The Kamares are no longer of vital importance, but they maintain their beauty and grandeur
and are a landmark of the town.

Imaret

In the early 19th century Mohammed Ali, founder of the final Egyptian dynasty, established
an Imaret — a religious, educational and charitable institution — in his hometown of Kavala.
Until 1902, it functioned as an Islamic seminary, since until 1846 the education of Muslims
was directly linked to religion.

The word “Imaret” derives from the Arabic word “imara”, which means “construction”. More
specifically, it comes from the Arabic root AMR and is comprised of the words "amr (life) and
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isti'mar (the development of a region/place). An Imaret (kuilliye) is a complex of buildings that
is comprised of a market, mosque and other charitable institutions. In Turkish, the kitchens
of such an institution, which offered food to the poor, were also considered part of the Imaret.
The core idea of the Imaret is life itself and its result is consolidation and growth. As Muslims
characteristically say: “The Imaret is the heart of Islam’s growth, around which culture
blossoms”.

The Kavala Imaret contains a total of two medreses (seminaries), two dershane-mescit (large
domed prayer rooms), a maktab (an elementary school for boys), an Imaret (soup kitchen and
home for the poor regardless of religion) and the offices of the management.

From the end of 1922 the spaces of the Imaret were used to house refugees. Later, it was
converted into a museum, cafeteria and restaurant. In 2001, the Egyptian state gave it to a
private entrepreneur so it could be fully restored and converted into a luxury hotel.

Palia Mousiki (

Halil Bey Mosque)
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The Halil Bey Mosque is located at the centre of the peninsula, near the Castle and on roads
that lead to the acropolis and the gates of the peninsula walls. It is believed that the mosque
was built during the reconstruction of the town, in around 1530.

Excavations by the 12th Ephorate of Byzantine antiquities have uncovered the first Christian
house of worship in the walled city on this spot, namely the three-aisled Early Christian
Byzantine church of Agia Paraskevi (the remains of which can be seen through the glass floor
of the mosque), as well as a small Byzantine-era cemetery. In the early centuries of Ottoman
rule it was common practice for mosques to be built on the site of churches or for churches
to be converted into mosques.

The mosque was part of a larger complex that also contained a madrasa (a seminary with
eight rooms for the students), which also survives in a good condition.

In the early 20th century a girls’ primary school was also housed in the complex. From 1930-
1940 the mosque housed the Municipality’s orchestra and so gained the name of “Music
Mosque”. Today it is known as “Palia Mousiki”, that means Old Music.

After restoration and conversion work carried out by the Ephorate of Antiquities and the
Municipality of Kavala, the space has now been opened to the public and it hosts many
exhibitions and events both within the building and in its forecourt. The madrasa is host to
folklore collections, social services and “To Kastro”, the cultural association of the district of
Panagia.

Mohammed Ali’s Residence

In the Square named for Mohammed Ali (1769-1849), which is located in the Panagia
peninsula, in the Old Town of Kavala, his residence and statue can be found. The statue is by
the famous sculptor Konstantinos Dimitriadis. It was created in Paris and depicts Mohammed
Ali, the general and founder of the Egyptian dynasty, with his sword in its sheath since,
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according to tradition, he was returning home to rest. There is a similar sculpture in Egypt,
which shows him on horseback but holding his sword up high, in an expression of glory.

Mohammed Ali’s Residence is considered one of the most characteristic surviving examples
of 18th-century Ottoman architecture in Greece. In its south section is the selamlik,
containing the men’s quarters, where the men spent their days and worked, the pasha’s
private room, and the reception areas for guests. In the north section is the harem, where the
women’s quarters are located, the bath (hamam) and the “sofa”. The fitted wooden
cupboards and fireplaces are particularly interesting decorative features.

Coastal wall

Its strong walls of the Thassian colony were most likely built in the early 7th century BC. The
largest section of the coastal wall dates to the period of 1520-1536. After the catastrophe of
1391 and thanks also to natural wear and tear, the new 16th-century walls were built over
the ruins of the earlier historical phases.

The first work to strengthen the fortress was carried out in 1425, during the hostilities
between the Turks and the Venetians. The limits of the fortified city were extended to “run
down” from its naturally fortified position, so as to include a flat piece of land next to the port.
The walls of the town reflect the turbulent history of the 27 centuries of its continuous
existence.

Today it is a wonderful place to take a walk, have a bicycle ride or just take a rest. The visitor
strolling along the length of the walls will be able to admire the Imaret, the preserved
buildings that are unified with the wall and also the wonderful balcony of the “House of the
General”.
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Useful phone numbers

Emergency numbers:

Hospital: 2510292000 http://www.kavalahospital.gr

Police: 100 Police: 2510 622273-4

Traffic police: 2510622230-1 Police: 2510622264

Kavala Port Authority www.portkavala.gr/en/routes/

Coast Guard: 2513505430 -5

Coast Guard: 108 Fire Service: 2510 244444, 199
Urabn Bus: 2510 222218 https://astiko-kavalas.gr/

Bus Station: 2510 222294 https://www.ktelkavalas.gr/

Kavala Airport: 25910 52370-71-72 https://www.kva-airport.gr/en/
Olympic: 2510 223622, 2510 225577

Aegean: 2510 229000

Post office: 2510 833330

Municipality of Kavala: https://kavala.gov.gr/?lang=en-gb

Dimofelia 2510 831388 Municipal Fund 2510 451440 — 2510 223136
Municipal Conservatory 2510 222119

Mayor's Secretariat 2513 500100

General Secretary of the Municipality 2513 500231

General Manager of the Municipality 2513 500110

Municipal Police 2510 451451 Municipal Library 2510 222770

Services:

EFKA: 2510 450564

Manpower Employment Organization: 2510 229688
Municipal Kennel: 2510 837140

Animal Welfare "AIZQIMOZ": 25940 21191

EUROTAXI KAVALA 2510 620911, https://eurotaxikavala.gr/
Kavala Taxi Station 693 6332677 https://www.kavalataxi.gr/
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