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DERSIN AMACI

Bu dersin amaci, 6grencilerin molekiiler/organik yariiletken malzemelerin temel 6zelliklerini
ve bu malzemelerin optoelektronik uygulamalardaki rollerini 6grenmelerini amaglamaktadir.
Ders kapsammda HOMO-LUMO bant yapilari, film olusturma ve karakterizasyon
yontemleri, elektriksel ve optik ozellikler ele alinacaktir. Ayrica organik giines hiicreleri,
OLED’ler ve organik alan etkili transistorler gibi optoelektronik cihazlarda malzeme segimi,
verimlilik, performans ve stabilite kriterleri incelenerek Ogrencilerin kuramsal bilgi ile
uygulama arasinda baglanti kurmalari saglanacaktir.

DERSIN iCERiGi

Karbon esasl yariiletken malzemelerin tanitilmasi ve girig; yeni molekiiler yariiletkenlerin
temel Ozellikleri ve bant yapilar; molekiiler yariiletkenlerin film olusturma &zellikleri ve
karakterizasyonu; molekiiler yariiletken malzemelerin optik 6zellikleri ve karakterizasyonu;
molekiiler yariiletken malzemelerin elektriksel dzellikleri ve karakterizasyonu; molekiiler
yariiletken malzemelerin yiik tasima Ozellikleri ve karakterizasyonu; molekiiler
yariiletkenlerin  deneysel olarak hazirlanmasi (laboratuvar ¢aligmasi); molekiiler
yariiletkenlerin optoelektronik uygulamalar i¢in uygunlugunun belirlenmesi; molekiiler
yariiletkenlerin glines hiicresi uygulamalart 1; molekiiler yariiletkenlerin giines hiicresi
uygulamalari 11; molekiiler yariiletkenlerin 151k yayan diyot (LED) uygulamalari 1; molekiiler
yariiletkenlerin 151k yayan diyot (led) uygulamalari 11; molekiiler yariiletkenlerin alan etkili
transistor (FET) uygulamalari.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Bu dersi basariyla tamamlayan 6grenciler,

1. Karbon esash organik yariletkenler, polimerler ve molekiiller ile ilgili giincel
bilgileri ve kaynaklari kullanabileceklerdir..

Deneysel verileri bilimsel yontemlerle degerlendirebileceklerdir..

Ders Ogrenim Ciktilari

Kuramsal bilgileri karbon esasli yariiletken polimerler ve molekiiller alanindaki
uygulamalara uygulayabileceklerdir..

Karbon esasli yariiletkenlerin kullanildig: organik elektronik alanindaki kavramlari
ve verileri analiz edebileceklerdir..

Molekiiler yariiletkenlerin optoelektronik uygulamalarini tanimlayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1
Devam/Katilhim:
U icerik: Ogrencilerin derse devam etmeleri ve katilmalar
o Detayh Degerlendirme Kriterleri: 14 %15

- Derse aktif katilim ve soru sorma
- Siuf-igi tartigmalara ve problem ¢6zme siireglerine katki saglayabilme

| Laboratuvar: H H

‘ Uygulama (Sézlii Sinav): H H

‘ Arazi Caligsmasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi:
e icerik: Ders kapsaminda islenen teorik ve uygulamali konulari
kapsayan kavramsal ve problem ¢6zme odakli sorularin sorulmasi
e  Format: Yiiz yiize. Coktan se¢meli, dogru-yanlis ve kisa cevapl
sorulardan olusan smav (10-20 dakika)
e Detayh Degerlendirme Kriterleri: 4 %15
- Derste verilen temel kavramlari tanimlayabilme
-Konular arast iliski kurarak yorum yapabilme
-Basit hesaplama ve analiz gerektiren problemlere ¢oziim iiretebilme
-Edinilen bilgileri glinliik yasam ve enerji uygulamalari ile iligkilendirebilme

| Odev: [ H

‘ Sunum/Jiiri: H H

| Proje: H H

‘ Seminer/Workshop H H

Ara Sinavlar:

icerik: Dénem basindan smav haftasina kadar islenen tiim teorik ve
uygulamali konular1 kapsayan kapsamli sorular

Format: Yiiz yiize. Yazili sinav (90 dakika) — agik uglu, problem
¢dzme, kavramsal agiklama ve yorum sorulari

Detayh Degerlendirme Kriterleri: 1 %30
-Dersin temel kavram ve prensiplerini dogru tanimlayabilme
-Teorik konularla ilgili hesaplama ve analiz problemlerini ¢dzebilme
-Kavramsal bilgiyi yorumlayabilme ve yeni durumlara uygulayabilme
-Elestirel ve teorik diisiinme siireclerini tutarh bir sekilde yiiriitebilme

Final:

a Toorilze Narcin Him icaridini Lancavan lancamh carmlar

1 %40
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¢6zme, kavramsal agiklama ve analiz sorulari

e  Detayh Degerlendirme Kriterleri:

e Derste islenen tiim konularin derinlemesine kavrandiginin

gosterilmesi

o Tleri diizey problem ¢dzme becerilerinin kullanilabilmesi

e  Farkli konular arasinda baglant1 kurarak sentez yapabilme

e  Teorik bilgiyi uygulamali senaryolara aktarabilme

e  Format: Yiiz yiize. Yazili siav (90 dakika) — acik uglu, problem

Dénem i¢i Calismalarin Basar1 Notuna Katkisi H %60 l
Final Sinavimin Basar1 Notuna Katkisi H %40 l
TOPLAM %100 l

HAFTALAR

KONULAR

IKonu Anlatimi: Karbon Esasli Yariiletken Malzemelere Giris.

1.

Organik ve inorganik yariiletken malzemele

HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
On Hazirhk
1 o Org'anlk/mo}e.kuler }:aruletkenlerm tanitilmasi. arasindaki farklarin arastirilmast.
e  Tarihsel gelisim ve dnem.
Konu Anlatimi: Yeni Molekiiler Yariiletkenlerin  Temel
5 Ozellikleri ve Bant Yapilari. 1. HOMO-LUMO terimlerini ve enerji bant
o  Elektronik bant yapilari. araliginin énemini dgrenilmesi.
e  Organik yariletkenlerde HOMO-LUMO kavrami.
Konu Anlatimi: Molekiiler Yariiletkenlerin Film Olusturmal
Ozellikleri ve Karakterizasyonu. ) . o
; . . 1. Spin coating ve buhar Dbiriktirme
3 e Ince film olusturma yontemleri. ( tion) yontemlerini nl
e Morfoloji ve yapisal szellikler. evaporation) yontemlerinin arastirilmast.
Konu Anlatimi: Molekiiler Yariletkenlerin Optik Ozellikleri ve|
Karakterizasyonu.
4 ° gbffl)(rl,)_?l}:on’ thi)lurillqesans Ozellikleri. 1. UV-Vis spektroskopisi ve fotoliiminesans|
* plix olgum yontemiert. tekniklerinin incelenmesi.
Kisa Smav 1 (15 dk.): Ders sonunda, derste bu hafta dahil
lislenen konulari iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Molekiiler Yariiletkenlerin  Elektriksel]
Ozellikleri ve Karakterizasyonu. | Dort b (f int b Sntemi il
5 o  FElektriksel iletkenlik ve dl¢iim yontemleri. ’ el(e)ktripl;soel 6(1 Oﬁgggltr;mgfgﬁﬁ)ﬁ!f;ﬁiﬁlesi Ny
e  Ohmik ve Schottky kontaklar. ¢ & )
Konu Anlatim: Molekiiler Yaruiletkenlerin  Yik Tagimal
Ozellikleri ve Karakterizasyonu.
6 e  Elektron ve delik tagiima. 1. Time-of-Flight (TOF) teknigi hakkinda kisa
e  Mobilite dl¢iim yontemleri. bir arastirma yapilmasi.
IKonu Anlatimi: Molekiiler Yariiletkenlerin Deneysel Olarak
Hazirlanmasi (Laboratuvar Caligmast).
*  Omek moleku.l.er yar Vl%letkenlerln sentezl. . 1. Laboratuvarda temel giivenlik kurallarinm
7 e  Laboratuvar giivenligi ve deney protokolleri. . .
tekrar edilmesi.
Kisa Simav 2 (15 dk.): Ders sonunda, derste bu hafta dahil islenen|
lkonulari iceren bir kisa sinavin yapilmasi.
1-7. hafta ders notlarimi tekrar edilmesi,
8 |Ara Sinav 1 . . o .
cikabilecek 6rnek sorularin ¢oziilmesi.
Konu Anlatimi: Ara Sinav 1 ve Kisa Siavlarin Céziimii, Genell
Ozet. 1. Cozilemeyen veya zorlanilan sorularin not]
9 e  Arasmav ve kisa smav sorularinin ¢oziilmesi. alinmas1 ve smifta tartisarak yeniden]
e  Genel tekrar ve kavramsal pekistirme. ¢ozlilmesi.
Konu Anlatimi: Molekiiler Yariletkenlerin Optoelektronik 1. Organik elektronik cihazlarda kullanilan e
10 Uygulamalar i¢in Uygunlugunun Belirlenmesi. yaygin molekiillerin arastirilmasi  (6rn|

e Optoelektronik cihazlara entegrasyon kriterleri.

P3HT, PCBM).
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e

e Malzeme se¢im kriterleri.

Konu Anlatimi: Molekiiler Yariiletkenlerin Giines Hiicresi|
\Uygulamalari .
e  Organik giines hiicrelerinin temel yapisi.

1 e  Caligsma prensipleri. 1. Organik gﬁnes hﬁcrelgrinde donor-accepto
kavramini incelenmesi.
Kisa Sinav 3 (15 dk.): Ders sonunda, derste bu hafta dahil islenen|
lkonulari igeren bir kisa simavin yapilmasi.
Konu Anlatimi: Molekiiler Yariiletkenlerin Giines Hiicresil
1 [Uygulamalar1 II. 1. Organik giines hiicrelerinin en yiikse
e Verimlilik artirma yontemleri. verimlilik rekorlarinin arastirilmast.
e  Giincel gelismeler ve literatiir taramasi.
IKonu Anlatimi: Molekiiler Yariiletkenlerin Istk Yayan Diyot
13 (LED) Uygulamalari I. 1. Ginlik yasamda kullanilan OLED ekran|
e  OLED yapisi ve temel prensipler. orneklerini incelenmesi.
e  Renk iiretimi ve 151k verimliligi.
IKonu Anlatimi: Molekiiler Yariiletkenlerin Istk Yayan Diyot
14 (LED) Uygulamalar: I1. 1. OLED panellerin avantaj ve
e  OLED performans parametreleri. dezavantajlarinin arastirilmasi.
e  Yasam Omrii, stabilite ve kapsiilleme.
Konu Anlatimi: Molekiiler Yariiletkenlerin = Alan  Etkili
Transistor (FET) Uygulamalar.
15 e  OFET yapisi ve prensipleri. 1. OFET cihazlarmin geleneksel
e  Tasmim ozellikleri ve uygulama alanlari. MOSFET lerden farkinin aragtirilmasi.
Kisa Sinav 4 (15 dk.): Ders sonunda, derste bu hafta dahil islenen|
konulari iceren bir kisa sinavin yapilmasi.
16 Final Islenen konularimn tiimiiniin tekrar edilmesi.

Etkinlikler

AKTS iSYUKU TABLOSU

Siiresi
(Saat)

Toplam isyiikii

Ders Saati

3

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Simavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam {s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Department of Physics

TITLE OF COURSE

Molecular Semiconductors and Optoelectronic Applications

CODE

FIZ1130

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Serap GUNES

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students with an understanding of the fundamental properties
of molecular/organic semiconductor materials and their roles in optoelectronic
applications. The course covers HOMO-LUMO band structures, film formation and
characterization methods, and electrical and optical properties. In addition, topics such as
material selection, efficiency, performance, and stability in devices including organic solar
cells, OLEDs, and organic field-effect transistors will enable students to connect
theoretical knowledge with practical applications.

COURSE CONTENT

Introduction and introduction to carbon based semiconductor materials; basic properties
and band structures of molecular semiconductors; film forming properties and
characterization of molecular semiconductors; optical properties and characterization of
molecular semiconductors; electrical properties and characterization of molecular
semiconductors; charge transport properties and characterization of molecular
semiconductors; experimental preparation of molecular semiconductors; determination of
the suitability of molecular semiconductors for optoelectronic applications; solar cell
applications of molecular semiconductors I; solar cell applications of molecular
semiconductors II; light emitting diode (LED) applications of molecular semiconductors I;
light emitting diode (LED) applications of molecular semiconductors II; field effect
transistor (FET) applications of molecular semiconductors.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Naito, Hiroyoshi. Organic Semiconductors for Optoelectronics. Wiley
Recommended Readings:

[1] Zarrabi, Nasim. Optoelectronic Properties of Organic Semiconductors. Springer.
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Upon successful completion of the course, students will be able to

1. Use up-to-date knowledge and resources related to carbon-based organic
semiconductors, polymers, and molecules.

Evaluate experimental data using scientific methods.
Course Learning Outcomes

Apply theoretical knowledge to practical areas involving carbon-based
semiconductor polymers and molecules.

Analyze concepts and data in the field of organic electronics using carbon-based
semiconductors.

Define optoelectronic applications of molecular semiconductors.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in class

e  Detailed Assessment Criteria: 14 %15
- Active participation in class and asking questions
-Contributing to in-class discussions and problem-solving processes

‘ Laboratory H H

‘ Field Work H H

‘ Application (Oral Examination): H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Conceptual and problem-solving oriented questions
covering the theoretical and practical topics discussed in class
e  Format: Face-to-face. Multiple-choice, true/false, and short-answer
questions (10-20 minutes)

o Detailed Assessment Criteria: 4 %15
-Ability to define the basic concepts covered in class
-Ability to make connections between topics and provide interpretations
- Ability to solve problems requiring simple calculations and analysis
-Ability to relate acquired knowledge to daily life and energy applications

‘ Homework Assignments: H H

Midterms:
e Content: Comprehensive questions covering all theoretical and
practical topics studied from the beginning of the semester until the
exam week

e  Format: Face-to-face. Written exam (90 minutes) — open-ended,
problem-solving, conceptual explanation, and interpretation questions
e  Detailed Assessment Criteria:
-Ability to correctly define the fundamental concepts and principles of 1 %30
the course
-Ability to solve calculation and analysis problems related to theoretical topics
-Ability to interpret conceptual knowledge and apply it to new situations
-Ability to conduct critical and theoretical thinking processes in a consistent
manner
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Content: Comprehensive questions covering the entire course
content
Format: Face-to-face. Written exam (90 minutes) — open-ended,
problem-solving, conceptual explanation, and analysis questions
Detailed Assessment Criteria:
-Demonstrating an in-depth understanding of all topics covered in class
-Ability to use advanced problem-solving skills
-Ability to establish connections between different topics and synthesize
knowledge
-Ability to transfer theoretical knowledge into practical scenarios

‘ Percentage of In-Term Studies %60 ‘

‘ Percentage of Final Examination %40 ‘

TOTAL %100
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE

Related Preparation

Lecture: Introduction to Carbon-Based Semiconducto

Materials.

e  Introduction of organic/molecula
semiconductors.

e  Historical development and importance.

—_

Research of the differences between organic and
inorganic semiconductor materials.

ILecture: Fundamental Properties and Band Structure
of New Molecular Semiconductors.

e  Electronic band structures.

e HOMO-LUMO concept in organic
semiconductors.

1.

Review of the terms HOMO-LUMO and the
importance of the energy band gap.

ILecture: Film Formation Properties and
Characterization of Molecular Semiconductors.

3 e  Thin film deposition methods.
e Morphology and structural properties.

—_

Research of spin coating and evaporation methods.

ILecture: Optical Properties and Characterization of]
IMolecular Semiconductors.

e Absorption, photoluminescence properties.

4 e  Optical measurement methods.

Quiz 1 (15 min.): Covers all topics studied up to this|
week.

Review of UV-Vis spectroscopy and
photoluminescence techniques.

ILecture: Electrical Properties and Characterization of]

IMolecular Semiconductors.

e  Electrical conductivity and measurement
methods.

e  Ohmic and Schottky contacts.

Review of the basics of electrical measurement with
the four-point probe method.

Lecture:  Charge  Transport  Properties  and
Characterization of Molecular Semiconductors.

6 e  Electron and hole transport.
e  Mobility measurement methods.

Conduction of a short research on the Time-of-Flight
(TOF) technique.

Lecture: Experimental Preparation of Molecula
Semiconductors (Laboratory Work).

e  Synthesis of sample molecula
semiconductors.

e  Laboratory safety and experimental protocols.

Quiz 2 (15 min.): Covers all topics studied up to this|
week.

Review of basic laboratory safety rules.

8 IMidterm 1

Revision of lecture notes from Weeks 1-7.
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2. Solution of potential sample questions.
ILecture: Review of Midterm 1 and Quizzes, Generall
S . . .
9 umr?arysolving midterm and quiz questions 1. Take of notes on unresolved or difficult questions and
. . b dy to di them in class.
e  General review and conceptual reinforcement. © ready to qiscuss them n cfass
Lecture: Determining the Suitability of Moleculas
Semiconductors for Optoelectronic Applications. 1. Research of the most common molecules used in
10 e Integration criteria for optoelectronic devices. organic electronic devices (e.g., P3HT, PCBM).
e  Material selection criteria.
ILecture: Solar Cell Applications of Molecula
Semiconductors I.
1 ° Basic s'tructu're 9forgan1c solar cells. 1. Study of the the donor—acceptor concept in organic
e  Operating principles. solar cells.
Quiz 3 (15 min.): Covers all topics studied up to this
week
ILecture: Solar Cell Applications of Molecula
Semiconductors II. o .
12 o Methods to increase efficiency 1. Research of the current record efficiencies of organic
L . solar cells.
e  Recent developments and literature review.
ILecture: Light Emitting Diode (LED) Applications of
Molecular Semiconductors I. 1. Examination of OLED screen examples used in daily
13 e  OLED structure and basic principles. life.
e  Color generation and luminous efficiency.
L]
Lecture: Light Emitting Diode (LED) Applications o
Molecular Semiconductors II. i
14 o  OLED performance parameters 1. Research of the advantages and disadvantages of
o . s OLED panels.
e Lifetime, stability, and encapsulation. P
ILecture: Field Effect Transistor (FET) Applications of]
Molecular Semiconductors.
15 * OFETstructure aI,ld pr1nc1ple§. . 1. Research of the differences between OFET devices and
e  Transport properties and application areas. conventional MOSFETS.
Quiz 4 (15 min.): Covers all topics studied up to this
week.
16 Final omprehensive exam covering all topics studied throughout the
ourse.

ECTS WORKLOAD TABLE

Number Duration Total Workload

(Hour)

Activities

Course Hours 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project
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Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) H 10

Final (Examination Duration + Examination Prep. Duration) H 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Ogrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢dzliimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical § - § = §
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic
level.

PS;-Z Uygulamali bilgilerini
fiziksel stireclerin
modellenmesi, deneysel tasarim
ve problem ¢6ziimiinde etkili
ve amaca yonelik bigimde
kullanabileceklerdir. / Apply - -
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental  design, and
problem-solving.

P£-3 Kuramsal ve/veya

deneysel bilgilerini karmasik
fizik problemlerinin
¢oziimiinde  etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini segip
uygulayabileceklerdir. Use their
theoretical and/or experimental
knowledge  effectively  in
solving  complex  physics
problems by selecting and
applying appropriate analysis
and modelling methods for
these problems.

Pg-4 Disiplinlerarast  bir

yaklasimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir./
Synthesise knowledge acquired - - - - -
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamali fizik araglarini
kullanma ve

gelistirme becerilerini,
kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek
enerji  fizigi, nanoteknoloji,
yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi

[[9)]
[[9)]
1

1
1
1
1
1

1
1
1
1
1
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disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda

gelistirebileceklerdir ./ Advance
their acquired knowledge in the
fundamental and applied fields
of physics and their skills in

theoretical analysis,
experimental application,
numerical modelling and using
and

developing computational
physics  tools in  both
disciplinary and
interdisciplinary areas of
specialisation such as

theoretical ~ physics, nuclear
physics, condensed matter
physics, high energy
physics, nanotechnology,
renewable/alternative

PS ‘-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢dzmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
igin etkin bigimde = = = = =
kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence

Technologies widely employed
in physics for problem-solving,
data analysis, and simulations.

PC-7 Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve nmesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak igin hayat
boyu Ogrenme  stratejilerini
kullanabileceklerdir/  Follow - - - - -
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8 Bilimsel
aragtirmalarmi ve  mesleki
faaliyetlerini yiiriitiirken

dogabilecek hukuksal sonuglart
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel
degerler  dogrultusunda  ve - - - - -
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket

edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with Professional ethical

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 11/12



principles, quality standards,
and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

Pg-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
calisabileceklerdir. / Work - - - - -
effectively both independently
and as part of a team.

PS ‘-10 Fizik alaninda

giivenilir  bilgi kaynaklarina
ulagarak literatiir  taramasi
yapabilecek ve  akademik
arastirma tasarlayip

yiriitebileceklerdir. /  Access § § § § §
reliable sources of information,

conduct literature reviews, and

design and carry

out academic research in the

field of physics.

PS;-II Fizik  konularini,

teorileri, arastirmalart ve

problem  ¢oziimlerini, fizik

terminolojisi  kullanarak tiim

paydaslara Tiirkge ve

ingilizcede sozli ve yazili

olarak etkili bigimde

aktarabileceklerdir. / _ _ _ _ _
Effectively communicate - - - - -

topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in Turkish and in
English.

PC-12 Laboratuvar
caligmalarinda  bilimsel  veri
toplayarak  teknik  ve/veya

bilimsel raporlar

hazirlayabilecek ve mevcut

raporlari

yorumlayabileceklerdir. / 5 § 5 5 §

Collect scientific data during
laboratory =~ work,  prepare
technical ~ and/or  scientific
reports and interpret existing
reports.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 12/12



