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Bu dersin amaci, 6grencilere biyofizik biliminin temel kavram ve yontemlerini tanitmak;
canli sistemlerde madde, enerji ve bilgi degisimlerini 6gretmek; bu sistemlerin yapisal ve
islevsel ozelliklerini fiziksel prensipler c¢ercevesinde analiz edebilme yetkinligi
kazandirmaktir.

Canlt maddelerin molekiiler yapisi; biyolojik makromolekiiller; proteinlerde yap1 ve
fonksiyon; kalitsal bilgi aktarimi; hiicre membran biyofizigi.

Ders Kitabu:
Celebi, Giirbiiz. Biyofizik, Cilt 1. Baris Yayinlar Fakiilteler Kitabevi, 2011.

DERSIN AMACI

DERSIN iCERIGI

Zorunlu Kaynaklar:

DERS KiTABI / MALZEMESI / Pehlivan, Ferit. Biyofizik. Hacettepe Tas Kitapgilik, 2021.

ONERILEN KAYNAKLAR Onerilen Kaynaklar:

[1] Biyofizik Ders Notlar:. Istanbul Tip Fakiiltesi Basimevi, 1997.

[2] Pathabbi, Vasantha; Gautham, N. Biyofizik. Kluwer Academic Publisher, 2002
[3] Claycomb, James; Quoc P. Tran, Jonathan. Introductory Biophysics, 2011.

Bu dersi basartyla tamamlayan 6grenciler
1. Canl sistemlerdeki degisim ve siirecleri agiklayabileceklerdir.

Ders Ogrenim Ciktilart Biyofizik alanindaki temel ve giincel kuramsal bilgileri tanimlayabileceklerdir.

2
3. Biyofizik kavram ve yaklasimlarini analiz edebileceklerdir.
4

Biyofizik bilgilerini ve becerilerini uygulayabileceklerdir.
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Grup ¢aligsmalar1 aracilifiyla is birligi yapma ve ortak sorumluluk alma becerilerini

gelistirebileceklerdir.

Fizik alanindaki kuramsal bilgileri biyofizik alaninda uygulayabileceklerdir.

DEGERLENDIRME SiSTEMIi

‘ Etkinlikler Say1 Katki Pay1

‘ Devam/Katilhm: H H

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Cahsmasi H H

Derse Ozgii Staj

Kisa Smavlar/Stiidyo Kritigi:

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorularin sorulmast

. . 4 %10
e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika) ’
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

Odev: H H
Sunum/Jiiri:

o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin

ve grup sunumlar1 yapmalarinin istenmesi
e  Format: Grup sunumlari 1 %20

e  Detayh Degerlendirme Kriterleri:

-Ogrenilen konularin dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

v | |

‘ Seminer/Workshop H H

Ara Smavlar:
icerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
Format: Yiiz yiize. Smav (60 dakika) 1 2430
Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gésterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siire¢lerinin yiiriitiilmesi

Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (60 dakika)

e Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullamilabilmesi

‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
‘ TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
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Konu Anlatimi: Biyofizige giris, temel kavramlar, canl
sistemlerin temel yapisi.

Sunum/Jiiri: Sunum caligmasinda arastirabilecekleri konular ve
sunum hakkinda bilgilendirme.

Sinif-ici Tartisjma (10 dk.): Canhi sistemlerin temel yapisi
konusunda tartigma.

Biyofizigin tanimi, kapsami ve fizi
yasalarnin ~ canli  sistemlerde  nasil|
uygulandifina dair temel kavramlarin]
gozden gecirilmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

Konu Anlatimi: Atomlar ve molekiillerarasi etkilesimler,
molekiiler baglar, zay1f etkilesimler.

Atomlar aras1 giiglii baglar ve bu baglarin
fiziksel ve kimyasal Ozelliklere etkisinin]
gozden gecirilmesi.

Molekiilleraras1 zayif etkilesimler ile b
etkilesimlerin  biyolojik  molekiillerdeki
roliiniin incelenmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

Konu Anlatimi: Suyun fiziksel ve kimyasal ozellikleri, suyun
iyonizasyonu, suyun hayat i¢in 6nemli fizikokimyasal ozellikleri,|
ipH’nin organizma diizeyinde diizenlenmesi.

Su molekiiliiniin yapisi, polaritesi, hidrojen|
baglar1 ve bu yapilarin suyun fiziksel ve
kimyasal ozelliklerine etkisinin
aciklanmast.

Suyun iyonizasyonu, pH kavrami ve|
organizmalarda pH’nin tampon sistemlerle]
nasil diizenlendiginin incelenmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

Konu Anlatimi: Proteinlerin yapi taslari, aminoasitlerin asit-baz
0zellikleri, proteinlerde yap1 diizeyleri, tersiyer ve kuaterner
lyapilar.

IKisa Siav 1 (15 dk.): Ders sonunda, derste bu hafta dahil islenen|
konulari iceren bir kisa sinavin yapilmasi.

Biyomolekiillerin, 6zellikle amino asitlerin
yapist ve islevi hakkinda bilgi sahibi
olunmasi, protein yapismn daha iyi
anlasilmasini saglayacaktir.

Kisa Smav 1: (Proteinlerin yap:i taslari,)

aminoasitlerin asit-baz ozellikleri,)
proteinlerde yap: diizeyleri, tersiyer ve
kuaterner yapilar.)

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

IKonu Anlatimi: Proteinleri saflastirmada ve yapi tayininde
kullanilan fiziksel yontemler saflagtirma yontemleri, molekiil
biiyiikliigiine dayali yontemler, gel filtrasyonu kromatografisi,|
elektrik yiikiine dayal1 yontemler.

Protein  saflagtirmasinin  amaci, temel
prensipleri ve genel saflagtirm;
yaklagimlarinin gézden gecirilmesi.
Proteinlerin fiziksel 6zelliklerine (molekiil
biiytikliigii ve elektrik yiikii) dayali ayirm
yontemlerinin incelenmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

Konu Anlatimi: Iyon degisim kromatografisi, elektroforez,
izoelektrik ¢cokeltme.

Iyon degisim kromatografisi, elektroforez]
ve izoelektrik c¢okeltme yontemlerinin)
temel prensiplerinin ve ayrrmal
mekanizmalarinin incelenmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

Konu Anlatimi: Proteinlerin molekiil agirligini tayin yontemleri,|
molekiiliin ii¢ boyutlu yapisinin belirlenmesi.

IKisa Siav 2 (15 dk.): Ders sonunda, derste bu hafta dahil islenen|
konulari iceren bir kisa sinavin yapilmasi.

Proteinlerin molekiil agirhigini tayin etme
icin kullanilan temel yontemlerin (SDSH
PAGE, jel (filtrasyonu vb.) c¢alism
prensiplerinin gézden gegirilmesi.

Kisa Smav 2: (Proteinlerin Molekiill
Agirhigim Tayin Yontemleri, Molekiilil
Ug Boyutlu Yapisinin Belirlenmesi.)
Kaynak: Ders kitab1 ve zorunlu kaynaklar.

|Ara Sinav 1

Smav haftasina kadar islenen konularim|
tiimiinii degerlendiren bir sinav yapilmasi.

IKonu Anlatim: Niikleik asitler- DNA ve RNA, niikleik asitlerin|
iyapilari, DNA molekiilii, prokaryotik ve Okaryotik DNA’nin|
0zellikleri, esleme (replikasyon) kalitsal bilginin anlatimi (gen|
ekspresyonu), RNA sentezi, DNA’nin transkripsiyonu (kay1t
lasamast).

DNA ve RNA’nin temel yapt taslar
(niikleotitler), yapisal  Ozellikleri  ve
aralarmdaki farklarin gézden gegirilmesi.
Kaynak: Ders kitab1 ve zorunlu kaynaklar.

10

IKonu Anlatim: Elektrik akimlarinin doku tizerindeki etkileri.

Elektrik akimimin canli dokular tizerindeki
uyarict, iletici ve zararl etkilerinin; frekans,|
akim siddeti ve uygulama siiresiyle iligkili
olarak incelenmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

11

Konu Anlatimi: Hiicre membranin biyofiziksel ozellikleri,|
elektriksel esdeger devreler ve modeller.

IKisa Siav 3 (15 dk.): Ders sonunda, derste bu hafta dahil islenen|

Hiicre membraninin  yapisi, iyon
gegirgenligi  ve secicilik gibi  temell
biyofiziksel 6zelliklerinin incelenmesi.

Hiicre membraninin elektriksell
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konulari igeren bir kisa sinavin yapilmasi.

davranisinin =~ direng  ve  kapasitans|
kavramlariyla modellenmesi; basit esdege
devre modellerinin anlagilmast.

Kisa Smav 3: (Hiicre membranin|
biyofiziksel ozellikleri, elektriksel esdege
devreler ve modeller.)

Kaynak: Ders kitab1 ve zorunlu kaynaklar.

Pasif ve aktif tasima mekanizmalarininj

temel farklarinin ve enerji
gereksinimlerinin incelenmesi.

12 Konu Anlatimi: Biyoenerjetik agidan molekiillerin membrandan| Tasima  sirasinda  kullanilan  enerji

liletisi. formlarinin ve bu enerjinin membran|
potansiyeliyle iliskili olaral
degerlendirilmesi.
Kaynak: Ders kitab1 ve zorunlu kaynaklar.
Isigin fiziksel ozelliklerinin ve mercekle
aracilifiyla goriintii  olusumunun temel
ilkelerinin gbzden gegirilmesi.

13 Konu Anlatimi: Gérme biyofizigi. Goziin optik sistemi lizerinden gegen 15131
retinada odaklanmasini agiklayan fiziksel
prensiplerin incelenmesi.

Kaynak: Ders kitab1 ve zorunlu kaynaklar.
) Sesin fiziksel dzellikleri ve ses dalgalarinin
IKonu Anlatimi: Isitme biyofizigi. havadaki yayilim prensiplerinin gozden|
14 gecirilmesi.
Kisa Sinav 4 (15 dk.): Ders sonunda, derste bu hafta dahil islenen| Kisa Smav 4: Gorme biyofizigi, isitme
konular1 i¢eren bir kisa sinavin yapilmasi. biyofizigi)
Kaynak: Ders kitab1 ve zorunlu kaynaklar.
IKonu Anlatimi: Sunum/Jiiri (Secilen ve arastirilan konular ile]
ilgili 6grenci sunumlari).
15 Sinif-ici Uygulama: Sunum/Jiiri: Secilen ve arastirilan konular ile
ilgili 6grenci sunumlari.
Simif-i¢i Tartisma: Ogrenci sunumlar ile ilgili tartisma.
16 Final Islenen konularmn tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

Say1 Siiresi
(Saat)
| 14| 3

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
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Hazirlik 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

Physics

TITLE OF COURSE

Biophysics

CODE

F1Z4470

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Spring, Fall

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

Macide CANTURK RODOP

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to introduce the fundamental concepts and methods of
biophysics; to teach the exchange of matter, energy, and information in living systems;
and to develop the competence to analyze the structural and functional properties of these
systems within the framework of physical principles.

COURSE CONTENT

Molecular structure of living systems, biological macromolecules, protein structure and
function, flow of genetic information, biophysical properties of cell membrane.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Celebi, Giirbiiz. Biophysics, Vol. 1. Barig Publishing, Faculties Bookstore, 2011.
Required Readings:

Pehlivan, Ferit. Biophysics. Hacettepe Tag Publishing, 2021.

Recommended Readings:

[1] Biyofizik Ders Notlar1, Istanbul Tip Fakiiltesi Basimevi, 1997.

[2] Pathabbi, Vasantha; Gautham, N. Biyofizik. Kluwer Academic Publisher, 2002
[3] Claycomb, James; Quoc P. Tran, Jonathan. Introductory Biophysics, 2011.

Course Learning Outcomes

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

1. Explain changes and processes in living systems.
2. Define fundamental and current theoretical knowledge in biophysics.

Analyze biophysics concepts and approaches.
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Develop collaboration and shared responsibility skills through group work.

Apply theoretical knowledge from physics in the field of biophysics.

EVALUATION SYSTEM
Activities Number Percentage of Grade

‘ Attendance/Participation:

‘ Laboratory

‘ Application (Oral Examination):

‘ Field Work

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face multiple-choice quiz (5-10 minutes)
e Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments:

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

Format: Group presentations

Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

‘ Project:

‘ Seminar/Workshop

Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (60 minutes).
e  Detailed Assessment Criteria:
-Demonstration of understanding of the fundamental concepts of the

course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course
Format: Face-to-face written exam. (60 minutes).
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 %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES
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WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction to biophysics, basic concepts,|
basic structure of living systems.

Presentation/Jury: Topics to be researched in the
[presentation and information about the presentation.

In-Class Discussion (10 min.): Discussion on the]
basic structure of living systems.

Review of the definition and scope of biophysics and
the fundamental concepts of how physical laws are
applied in living systems.

Source: Coursebook and required readings.

Lecture: Interactions between atoms and molecules,|
molecular bonds, weak interactions.

Strong interatomic bonds and a review of the effect of
these bonds on physical and chemical properties.

Weak intermolecular interactions and an examination
of the role of these interactions in biological molecules.
Source: Coursebook and required readings.

Lecture: Physical and chemical properties of water,
ionisation of water, physicochemical properties for life
of water, regulation of pH at the living systems.

The structure of the water molecule, its polarity,
hydrogen bonds, and the explanation of how these
structures affect the physical and chemical properties
of water.

The ionization of water, the concept of pH, and the
examination of how pH is regulated in organisms
through buffer systems.

Source: Coursebook and required readings.

Lecture: Structural units of proteins, acid & base]
properties of amino acid, structural levels in proteins,
tertiary and quaternary structures.

Quiz 1 (15 min.): A quiz at the end of the lesso
covering the topics covered in the course this week.

Having knowledge about biomolecules, particularly the
structure and function of amino acids, will facilitate a
better understanding of protein structure.

Quiz 1: (Structural units of proteins, acid & base
properties of amino acid, structural levels in proteins,
tertiary and quaternary structures.)

Source: Coursebook and required readings.

Lecture: Techniques of protein purification,
Choromatographic seperations, Electrophoresis, ultra
centrifugations.

A review of the purpose, fundamental principles, and
general approaches of protein purification.

An examination of separation methods based on the
physical properties of proteins, such as molecular size
and electric charge.

Source: Coursebook and required readings.

Lecture: Ion Exchange Chromatography,
Electrophoresis, Isoelectric Focussing.

Examination of the fundamental principles and
separation mechanisms of ion exchange
chromatography, electrophoresis, and isoelectric
focussing methods.

Source: Coursebook and required readings.

Lecture: Methods for Determining the Moleculas
'Weight and Three-Dimensional Structure of Proteins.

Quiz 2 (15 min.): A quiz at the end of the lesso
covering the topics covered in the course this week.

Review of the working principles of the basic methods
used to determine the molecular weight of proteins
(SDS-PAGE, gel filtration, etc.).

Quiz 2: (Methods for Determining the Molecular
Weight and Three-Dimensional Structure of Proteins.)
Source: Coursebook and required readings.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Molecular biophysics, nucleic acid, DNA-]
RNA, structure of nucleic acid. Properties of
eukaryotic and prokaryotic DNA, replication,
Importance of reading “DNA Structure Thickness of
hydrogen bridges of complementer doses and
combination”.

Review of the basic building blocks of DNA and RNA
(nucleotides), their structural properties and the
differences between them.

Source: Coursebook and required readings.

10

Lecture: The effects of electric currents on tissue.

Understanding of the stimulatory, conductive, and
harmful effects of electric current on living tissues, in
relation to frequency, current intensity, and duration of
exposure.

Source: Coursebook and required readings.

11

Lecture: Biophysical properties of cell membrane,
electrical equivalent circuits and models.

Quiz 3 (15 min.): A quiz at the end of the lesso
covering the topics covered in the course this week.

Examination of fundamental biophysical properties
such as the structure of the cell membrane, ion
permeability, and selectivity.

Modeling the electrical behavior of the cell membrane
using the concepts of resistance and capacitance;
understanding simple equivalent circuit models.

Quiz 3: (Biophysical properties of cell membrane,
electrical equivalent circuits and models)

Source: Coursebook and required readings.
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Examination of the fundamental differences between
passive and active transport mechanisms and their

12 Lecture: Transport of molecules across membranes energy requirements.

from a bioenergetic perspective. Evaluation of the forms of energy used during transport
and their relationship to membrane potential.
Source: Coursebook and required readings.
Review of the physical properties of light and the
fundamental principles of image formation through
lenses.

13 Lecture: Biophysics of vision. Examination of the physical principles explaining the
focusing of light passing through the eye's optical
system on the retina.

Source: Coursebook and required readings.
Lecture: Biophysics of hearing. Review of the physical properties of sound and the

14 principles of sound wave propagation in air.

Quiz 4 (15 min.): A quiz at the end of the lesso Quiz 4: (Biophysics of vision, biophysics of hearing)
covering the topics covered in the course this week. Source: Coursebook and required readings.
Lecture: Presentation/Jury (Student presentations o
selected and researched topics).
In-Class  Practice:  Presentation/Jury:  Studen
15 . .
[presentations on selected and researched topics.
In-Class  Discussion:  Discussion of studen
resentations.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload

(Hour)

Course Hours 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 15

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

Final (Examination Duration + Examination Prep. Duration) 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1t Matrisi

PC-1 Temel bilimler ve fizik

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

1
1
1
1
1
1

level.
Pg-z Uygulamal1 bilgilerini
fiziksel stireclerin

modellenmesi, deneysel tasarim
ve problem ¢6ziimiinde etkili ve
amaca yonelik bi¢imde
kullanabileceklerdir. / Apply - - - - - z
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental  design, and
problem-solving.

PS ‘-3 Kuramsal ve/veya

deneysel bilgilerini karmagik
fizik problemlerinin ¢dziimiinde
etkili bigimde kullanarak, bu
problemlere  yonelik uygun
analiz ve modelleme
yontemlerini se¢ip
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 Disiplinleraras1  bir

yaklagimla, farkli alanlarda
edinmis olduklar: 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 hesaplamal1 fizik araglarini
kullanma ve geligtirme
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
disiplin-i¢i ve disiplinlerarasi

1
19)]
19)]
1
1
1

1
1
1
1
1
I
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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

Pg-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zekd teknolojilerini,
problemleri  ¢ozmek,  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 mesleki 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
aragtirmalarint = ve  mesleki
faaliyetlerini yiirtitiirken

dogabilecek hukuksal sonuglari
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
principles, quality standards,
and universal values by taking
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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.

1
1
1
1
1
1

PC-10 Fizik alaninda
giivenilir  bilgi  kaynaklarina
ulagarak literatiir = taramasi
yapabilecek  ve  akademik
arastirma tasarlayip
yiiriitebileceklerdir. / Access
reliable sources of information,
conduct literature reviews, and

19}
19}
19}
19}
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19}

design and carry
out academic research in the
field of physics.
PS‘-ll Fizik  konularini,
teorileri, aragtirmalari ve

problem  ¢oziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sézli ve yazih
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. / - - - - z -

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