FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Fizik

DERSIN ADI

Polimerlerin Mekanik Ozellikleri

DERSIN KODU

F17.4480

YEREL KREDIiSi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA
SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, ingilizce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @ Fizik Lisans Program

DERSIN KATEGORISI

Uzmanlik Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Baki Aksakal

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilere polimerlerin mekanik (mekanik dayanim, gerilim-uzama
davranisi, yasam siiresi vb) ve deformasyon ozellikleri, bunlar1 belirleme metodlari, ve bu
ozellikleri etkileyen faktorleri 6gretmektir. Polimerlerde karsilagilan elastik, kauguga benzer
deformasyon ozelliklerini kavratmaktir. Ayn1 zamanda, polimerlerin viskoelastik davranisi ve
viskoelastik davranigin matematiksel modellerini temel diizeyde &gretmektir. Bu amaglara
ilave olarak, polimerlerde kirtlma olay1 ve polimerlerin parcalanma teorileri, darbe dayanimi
ve yirtilma, ve polimerlerin dinamik mekanik 6zelliklerini incelemektir.

DERSIN iCERIGI

Polimerlerin mekanik 6zelliklerinde karsilagilan genel kavramlar; polimerlerin mekanik
davraniglari; polimerlerin mekanik dayanimi ve yasam siiresi; polimerlerin mekanik
ozelliklerini etkileyen faktorler; polimerlerin gerilim-uzama davranislar1 ve deneysel 6l¢lim
metodlary; polimerlerin elastik deformasyon o6zellikleri; polimerlerin kauguga benzer
deformasyon 0zellikleri; polimerlerin viskoelastik davranist ve viskoelastik davranigin
matematiksel modelleri; polimerlerde kirilma olay1 ve polimerlerin parcalanma teorileri; darbe
dayanimi ve yirtilma; polimerlerin dinamik mekanik 6zellikleri.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitaplari:

[1] Ward, I. M., Sweeney, J. An Introduction to the Mechanical Properties of Solid Polymers,
Wiley, 2004 ( ISBN: 978-0-471-49626-7)

[2] Tager, A. Physical Chemistry of Polymers., Mir Publishers,1978.

[3] Basan, Satilmis. Polimer Kimyasi., Gazi Kitabevi, 2013 (ISBN:9786053440635)

[4] Callister, W.D., Rethwisch, D. G. Malzeme Bilimi ve Miihendisligi,

Nobel Akademik Yayincilik, 2015 (ISBN-10 : 6051334181)

[5] Bower, D. 1. Introduction to Polymer Physics. , Cambridge University Press, 2002 ( ISBN:
9780511077579).
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[6] Sacak, Mehmet. Polimer Teknolojisi, Gazi Kitabevi, 2012 ( ISBN-10: 6053445258).

Bu dersi basarryla tamamlayan 6grenciler,

1. Polimerlerin mekanik ozellikleri alanindaki terminoloji ve kavramlar konusunda
temel bilgileri agiklayabileceklerdir.

Polimerlerin  mekanik dayanimi ile yasam siiresi arasindaki iliskiyi
aciklayabileceklerdir.

. Farkli tiirde polimerler i¢in polimerlerin gerilim-uzama karakteristiklerini ve
Ders Ogrenim Ciktilar deneysel 6l¢iim metodlarini agiklayabileceklerdir.

Polimerlerin elastik ve viskoelastik deformasyon 6zelliklerini ve mekanik davranisa
uygun viskoelastik modelleri agiklayabileceklerdir.

Polimerlerin dinamik mekanik &zellikleri ve bunlart etkileyen faktorleri ifade
edebileceklerdir.

Polimerlerin kirilma ve pargalanma teorilerini agiklayabileceklerdir.

DEGERLENDIRME SiSTEMi
Etkinlikler Say1 Katki Pay1

Devam/Katilim:

‘ Laboratuar H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Calismasi H H

‘ Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz ylize kisa sinav (5-15 dakika) 1 -

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

‘ Sunum/Jiiri: H H

‘ Proje: H H

‘ Seminer/Workshop H H

Ara Smavlar:

« icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

* Format: Yiiz yiize. Smav (90 dakika)

* Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢dziilebilmesi

-Teorik diisiinme siireclerinin yiiriitiilmesi

2 %60

Final:

» icerik: Dersin tiim igerigini kapsayan kapsaml1 sorular
* Format: Yiiz yiize. Smav (90 dakika)

e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
Oldugunun gosterilmesi

-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

| O | | |
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‘ Dénem ici Calismalarin Basar1 Notuna Katkis: H %60 ’
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 ‘
‘ TOPLAM H %100 ‘

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Polimerlerin mekanik 6zellikleriyle ilgili temel]
kavramlar.

Ders kitab1 [2]: B6lim 9.1 ve ders kitabi
[3]: B6liim 10.1 kisimlarinin okunmast.

1 Siif-i¢i Tartisma (5 dk.): Polimer biliminde, polimerlerin|
mekanik &zellikleriyle ilgili karsilasilan temel kavramlarm ve
tanimlamalarin Fizik i¢inde ve diger bilim alanlarinda kullanimi
ile ilgili tartigmanin yapilmasi.
Ders kitab1 [2]: Bolim 9.2 ve ders kitabi
2 Konu Anlatimi: Polimerlerin mekanik davranislart. [3]: Boliim 10.1.2 kisimlarinin okunmasi.
Konu Anlatimi: Polimerlerin Mekanik Dayanimi ve Yasam|
siiresi: Parcalanmanm termal dalgalanma dogas1 ve Dbag
kirilmalarinin termal dogast. Ders kitab1 [2]: Bolim 9.3-9.4 ve Ders
3 kitabi [3]: Bolim 10.1.2 kisimlarim
Sinif-i¢i Tartisma (10 dk.): Polimerlerin mekanik dayanim ve okunmasi.
lyasam siiresinin belirlenmesinde kullanilan teori ve denklemlerin|
[Fiziksel dogas1 ve dneminin tartisilmast.
Konu Anlatimi: Polimerlerin Mekanik Ozelliklerini Etkileyen|
4 [Faktorler: Sicaklik, siipermolekiiler yap1, dolgu maddeleri, ¢apraz Ders kitab1 [2]: B6liim 9.5 ve Ders kitabi
bag yogunlugu. [3]: Boliim 10.1.3 kisimlarinin okunmasi.
Konu Anlatimi: Polimerlerin Gerilim-uzama davraniglar1 ve|
deneysel Sl¢iim metotlar1. Ders kitabi [1]: Bliim 8.1, Ders kitabi [2]:
5 Smif-ici Uygulama (20-30 dk.): Polimerlerin gerilim-uzamal Bolum.9.1.2, Ders“kftabl [3]:B011-1m 14.8.2
o A R . A, Ders kitab1 [4]: Boliim 15.1-15.3;15.7;15.8
egrileriyle ilgili grafiklerin gosterilmesi ve mekanik 6zelliklerin
. . o . kisimlarinin okunmast.
belirlenmesine yonelik uygulama.
Ders kitab1 [1]: Boliim 2, Ders kitab1 [2]
6 Konu Anlatimi: Polimerlerin elastik deformasyon 6zellikleri: Boliim 7.1, Ders kitab1 [3]: Bolim 10.2.1,)
elastik katilarin deformasyonu, elastiklik modiilii, kesme modiilii, Ders kitabt [5]: Bolim 6.2 kisimlarint
sikisma modiilii, Poisson orani. okunmasi.
X . . . Ders kitab1 [1]: Boliim 2, Ders kitab1 [2]
; é(zzlllllilkl é?inlatlml. Polimerlerin kauguga benzer deformasyon| Boliim 7.4, Ders kitabi [3]: Bolim 10.2.2,
) Ders kitab1 [4]: Bolim 15.9, Ders kitabi
[5]: Boliim 6.3 kisimlarinin okunmasi.
Sinav haftasina kadar islenen konularin|
8 |Arasmav 1 P . .
tiimiiniin tekrar edilmesi
Ders kitab1 [1]: Bolim 4. Ders kitab1 [3]
Konu Anlatimi: Polimerlerin  viskoelastik  davranisi  ve| Boliim 10.3, Ders kitab1 [4]: Bolim 15.4,
9 iviskoelastik  davranisin  matematiksel modelleri 1: lineer Ders kitabt [5]: Bolim 7.1 kisimlarint
viskoelastisite, gerilim-gevseme stiregleri, Boltzmann okunmas.
Siiperpoziyon prensibi.
Ders kitab1 [1]: Bolim 4.2.3, Ders kitabi
Konu Anlatimi: Viskoelastik davranigin matematiksel modelleri| [2]: Boliim 7.3, Ders kitab1 [5]: Bolim 7.2,
10 [1: Kelvin/ Voigt modeli, Maxwell modeli. kisimlarinin okunmasi.
Ders kitab1 [1]: Boliim 12, Ders kitab1 [2]:
11 Konu Anlatimi: Polimerlerde Kirilma olay1 ve Polimerlerin| Boliim 9.4.1, Ders kitabi [4]: Bolim 15.5,

Parcalanma teorileri.

Ders kitab1 [5]: Bolim 8.3 kisimlarinin

okunmasi.
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12 Konu Anlatimi: Darbe dayanimi ve yirtilma.

Ders kitab1 [1]: Bolim 12.5, Ders kitabi
[2]: Bolim 9.4.1, Ders kitab1 [5]: Boli
8.3.4;8.3.5 kisimlarinin okunmasi.

13 Konu Anlatimi: Polimerlerin dinamik mekanik 6zellikleri 1.

Ders kitab1 [1]: Boliim 4.3;5.2, Ders kitabi
[5]: Bolim 7.3.2;7.3.3 kisimlarint
okunmasi.

14 Konu Anlatimi: Polimerlerin dinamik mekanik 6zellikleri II.

Ders kitab1 [1]: Boliim 4.3;5.2, Ders kitabj
[5]: Bolim 7.3.2;7.3.3 kisimlarint
okunmasi.

15 Uygulama veya Konu tekrart.

Islenen konulara ait kaynaklarda belirtilen|
ders notlarinin gézden gecirilmesi.

16 IFinal

Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

I
Etkinlikler Siiresi
(Saat)

Toplam isyiikii

Ders Saati 3

42

Laboratuar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Simavlar (Sinav Siiresi + Smnav
Hazirhik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam isyiikii :

Toplam Isyiikii / 30(s) :

AKTS Kredisi :
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Physics

Mechanical Properties of Polymers
F174480
3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE None

SEMESTER Fall, Spring

COURSE LANGUAGE Turkish, 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 Baki Aksakal

ASSISTANT(S)

The course aims to teach students the mechanical (mechanical strength, stress-strain
behaviour, life time, etc.) and deformation properties of polymers, the methods used to
determine these properties, and the factors affecting these properties. It also aims to teach
the students elastic, rubber like deformation properties seen in polymers. At the same
time, it aims to teach the students viscoelastic behaviour and its matematical models at a
basic level. In addition to these aims, the course aims to investigate breaking phenomena
in polymers and fracture theories of polymers, impact strength and crazes, and dynamic
mechanical properties of polymers.

General concepts involved in the mechanical properties of polymers; mechanical
behaviour of polymers; mechanical strength and life time of polymers; the factors
affecting mechanical behaviour of polymers; stress-strain behaviour of polymers and
experimental measurement methods; elastic deformation properties of polymers; rubber-
like deformation properties of polymers; viscoelastic behaviour and mathematical models
of viscoelastic behaviour; breaking phenomena in polymers and fracture theories of
polymers; impacth strength an crazes; dynamic mechanical properties of polymers.

COURSE OBJECTIVES

COURSE CONTENT

Coursebooks:

[1] Ward, I. M., Sweeney, J. An Introduction to the Mechanical Properties of Solid
Polymers, Wiley, 2004 ( ISBN: 978-0-471-49626-7)

[2] Tager, A. Physical Chemistry of Polymers., Mir Publishers,1978.

READING [3] Basan, Satilmis. Polimer Kimyasi., Gazi Kitabevi, 2013 (ISBN:9786053440635)
[4] Callister, W.D., Rethwisch, D. G. Malzeme Bilimi ve Miihendisligi,

Nobel Akademik Yayncilik, 2015 (ISBN-10 : 6051334181)

RECOMMENDED OR REQUIRED

[5]1 Bower, D. L. Introduction to Polymer Physics. , Cambridge University Press, 2002 (
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ISBN: 9780511077579).
[6] Sacak, Mehmet. Polimer Teknolojisi, Gazi Kitabevi, 2012 ( ISBN-10: 6053445258).

Upon successful completion of the course, students will be able to

1. Explain fundamental knowledge about the terminology and conceopts involved
in the mechanical properties of polymers.

Explain the relationship between mechanical strength of polymers and their
lifetime.

Course Learning Outcomes . Explain the stress-strain behaviours of different types of polymers and
experimental measurement methods.

Describe the elastic and viscoelastic deformation properties of polymers and
suitable viscoelastic models for mechanical behaviour.

Explain the dynamic mechanical properties and the factors affecting these
properties.

Explain the fundamental fracture theories of polymers.

EVALUATION SYSTEM

‘ Activities Number Percentage of Grade

‘ Attendance/Participation: H H

‘ Laboratory H H

‘ Application (Oral Examination): H H

‘ Field Work H H

‘ Special Course Internship (Work Placement) H H

e  Content: Comprehensive questions covering all topics addressed up to
the exam week

e  Format: Written or oral exam (5-10 minutes) 1 -

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

‘ Homework Assignments: H H

‘ Presentations/Jury: H H

‘ Project: H H

‘ Seminar/Workshop H H

Midterms:

* Content: Comprehensive questions covering all topics addressed up
to the exam week

» Format: Face-to-face written exam. (90 minutes).

* Detailed Assessment Criteria: 2 60%
-Demonstration of understanding the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

Final:
* Content: Comprehensive questions covering the entire content of the
Course 1 40%

Quizzes/Studio Critics:
* Format: Face-to-face written exam. (90 minutes).
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* Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H

WEEKS COURSE OUTLINE Related Preparation
ILecture: fundamental concepts about mechanical
properties of polymers.

1 1. Reading the sections specified as follows: Courseboo
In-class discussion (5 min.): discussion about the use of [2]: Chapter 9.1 and Coursebook [3]: Chapter 10.1.
fundamental concepts and definitions related with|
imechanical properties of polymers in Physics and other
scientific fields.

. . . 1. Reading the sections specified as follows: Courseboo

2 Lecture: Mechanical behaviour of polymers. [2]: Chapter 9.2 and Coursebook [3]: Chapter 10.1.2.
ILecture: Mechanical strength and lifetime of polymers:

Thermal fluctuational nature of fracture and nature of|
rupturing bonds. 1. Reading the sections specified as follows: Courseboo

3 In-class discussion (10 min.): discussion about the [120]:1 g hapters 9.3-9.4 and Coursebook [3]: Chapte
importance and physical nature of the theories and e
equations used fort the determination of Mechanicall
strength and lifetime of polymers.

ILecture: The factors affecting mechanical properties of]
4 Ef(:z/srﬁirks det;::;[perature, supermolecular structure, fillers, 1. Reading the sections specified as follows: Courseboo
Y. [2]: Chapter 9.5 and Coursebook [3]: Chapter 10.1.3.
ILecture: Stress-strain behaviour of polymers and their|
measurement methods. 1. Reading the sections specified as follows: Courseboo

5 [1]: Chapter 8.1, Coursebook [2]: Chapter 9.1.2,
Quick practise (20-30 min.): illustration of stress-strain| Coursebook [3]: Chapter 14.8.2, and Coursebook [4]:
curves of polymers and examples directed to the] Chapters 15.1-15.3, 15.7, 15.8.
determination of mechanical properties.

Lecture:. elastic @fom}atlon properties Of. pplymers: 1. Reading the sections specified as follows: Courseboo
deformation of elastic solids, modulus of elasticity, shear|

6 modulus. bulk modulus. Poisson ratio [1]: Chapter 2, Coursebook [2]: Chapter 7.1,

’ ’ ’ Coursebook [3]: Chapter 10.2.1, and Coursebook [5]:
Chapter 6.2.
. . . . 1. Reading the sections specified as follows: Coursebook]

; lectrlllll:;.s Rubber-like  deformation properties  of] [1]: Chapter 2, Coursebook [2]: Chapter 7.4,
PoLy ’ Coursebook [3]: Chapter 10.2.2, Coursebook [4]:

Chapter 15.9, and Coursebook [5]: Chapter 6.3.

8 Midterm 1 Review of all topics covered up to the exam week.

Lecture: Viscoelastic behaviour of polymers and 1. Reading the sections specified as follows: Coursebook
. ; . . T [1]: Chapter 4, Coursebook [3]: Chapter 10.3,
imathematical models for viscoelastic behaviour I: linear|

9 . .. . Coursebook [4]: Chapter 15.4, and Coursebook [5]:
viscoelasticity, stress-relaxation processes, Boltzmann|

. o Chapter 7.1.
superposition principle.
1. Reading the sections specified as follows: Coursebook

10 Lecture: mathematical models of viscoelastic behaviour| [1]: Chapter 4.2.3, Coursebook [2]: Chapter 7.3, and
[1: Kelvin/Voigt model, Maxwell model. Coursebook [5]: Chapter 7.2.

1. Reading the sections specified as follows: Courseboo

1 ILecture: Fracture of polymers and fracture theories of [1]: Chapter 12, Coursebook [2]: Chapter 9.4.1,

polymers.

Coursebook [4]: Chapter 15.5, and Coursebook [5]:
Chapter 8.3.
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1. Reading the sections specified as follows: Courseboo
12 Lecture: impact strength and crazes. [1]: Chapter 12.5, Coursebook [2]: Chapter 9.4.1, and
Coursebook [5]: Chapters 8.3.4-8.3.5.

1. Reading the sections specified as follows: Courseboo

13 ILecture: dynamic- mechanical properties of polymers I. [1]: Chapters 4.3, 5.2, and Coursebook [5]: Chapters|
7.3.2-7.3.3.

1. Reading the sections specified as follows: Courseboo

14 ILecture: dynamic- mechanical properties of polymers II. [1]: Chapters 4.3, 5.2, and Coursebook [5]: Chapters|
7.3.2-7.3.3.

Reviewing the course notes belonging to the learnt]

15 IApplication or general repetition of the course subjects. subjects involved in reference books.

16 [Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Duration Total Workload

Course Hours 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

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

Final (Examination Duration + Examination Prep. Duration)

Total Workload :

Total Workload / 30(h) :

ECTS Credit :
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Pg-l Temel bilimler ve fizik alaninda kapsamli
bir kuramsal bilgi altyapisi edinerek, bu bilgileri
akademik diizeyde analiz, yorum ve problem
¢oziimiinde etkin bicimde kullanabileceklerdir. / Use _ _ 4 4 _ 4
their comprehensive theoretical knowledge in - - = = -
fundamental sciences and physics for analysis,
interpretation, and problem-solving at an academic
level

PC-2 Edindikleri uygulamali bilgileri fiziksel
stireglerin - modellenmesi, deneysel tasarim ve
problem ¢o6ziimiinde etkili ve amaca yonelik
bi¢imde kullanabileceklerdir. /Apply their practical = = = = = =
knowledge effectively and strategically in modelling
physical processes, experimental design, and
problem-solving

PS:-3 Kuramsal ve/veya deneysel bilgilerini
karmasik fizik problemlerinin ¢dzlimiinde etkili
bi¢imde kullanarak, bu problemlere yonelik uygun
analiz  ve  modelleme  yontemlerini  segip
uygulayabileceklerdir. /Use their theoretical and/or _ _ 3 4 3 _
experimental knowledge effectively in solving = = = - =
complex physics

problems by selecting and applying appropriate
analysis and modelling methods for these

problems.

Pg-4 Disiplinler arast bir yaklasimla, farkli
alanlarda edinmis olduklar1 bilgileri
sentezleyebileceklerdir.  /Synthesise  knowledge é = i = = §
acquired from different disciplines through an
interdisciplinary approach.

Pg‘-S 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, yliksek enerji fizigi,
nanoteknoloji, yenilenebilir/alternatif enerji
teknolojileri, ileri malzeme tasarimi, niikleer
teknoloji ve kuantum teknolojileri gibi disiplin-ici
ve disiplinlerarasi uzmanlik alanlarinda
geligtirebileceklerdir. / 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

specialisations such as theoretical physics, nuclear
physics, condensed matter physics, high energy

physics, nanotechnology, renewable/alternative
energy technologies, advanced materials design,

nuclear technology, and quantum technologies.

I~
I~
I
1
I

PS ‘-6 Fizik alaninda yaygin olarak kullanilan
bilgisayar ve yapay zeka teknolojileri ile en az bir
programlama dilini, problemleri ¢6zmek, veri analizi
yapmak ve simiilasyonlar gerceklestirmek igin etkin
bicimde kullanabileceklerdir. /Use at least one oy - - - - =
programming language and computer and artificial
intelligence technologies widely employed in
physics for problem-solving, data analysis, and
simulations
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PS;-7 Fizik ve ilgili alanlardaki kariyer firsatlarini
degerlendirerek  kigisel ve mesleki gelisim
hedeflerini belirleyebilecekler ve bu hedeflere
ulagmak i¢in hayat boyu 6grenme

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.

PS ‘-8 Bilimsel aragtirmalarint  ve mesleki
faaliyetlerini yiiriitiirken dogabilecek hukuksal
sonuclar1 ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlari

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 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
bi¢cimde ¢aligabileceklerdir. / Work effectively both - - - - -
independently and as part of a team.

PC-10  Fizik alannda  giivenilir  bilgi
kaynaklarina ulasarak literatiir taramasi yapabilecek
ve akademik arastirma tasarlayip
yiiriitebileceklerdir. / Access reliable sources of - - = = =
information, conduct literature reviews, and design
and carry out academic research in the field of
physics.

Pg-ll lleri diizey fizik konularmi, teorileri,
aragtirmalart  ve problem ¢6ziimlerini, fizik
terminolojisi kullanarak Tiirkce ve Ingilizcede tiim
paydaslara sozlii ve yazili olarak 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

PQ-IZ Laboratuvar ¢alismalarinda, bilimsel veri
toplayarak  teknik ve/veya bilimsel raporlar
hazirlayabilecek ve mevcut raporlari
yorumlayabileceklerdir/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: 10/10




