FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

Fizik

DERSIN ADI

Kuantum Fizigi 1

DERSIN KODU

F173401

YEREL KREDISi

3

AKTS KREDISi

6

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @ Fizik Lisans Program

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Tuncer KAYA

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilerin kuantum mekaniginin temel ilkelerini ve matematiksel
altyapisini 6grenmelerini amaglamaktadir. Ogrenciler, dalga-parcacik ikilemi, Schrédinger
denklemi, belirsizlik ilkesi ve temel potansiyel ¢dzlimleri tizerinden kuantum kuraminin
deneysel ve kuramsal temellerini kavrayacaklardir. Ayrica, Hilbert uzayi, Dirac notasyonu,
operatorler, hidrojen atomu, agisal momentum ve spin gibi konularla kuantum mekaniginin
genel formalizmini taniyacaklardir. Ders kapsaminda 6zdes pargaciklar, fermiyon ve bozon
ayrimu gibi ileri konulara da deginilerek &grencilerin modern fizigin temel yapi taslarini
Ogrenmeleri saglanacaktir.

DERSIN iCERiGi

Dalga-parcacik ikilemi ve kuantum kurammin dogusuna yol acan deneyler; Schrodinger
denklemi, dalga fonksiyonu ve olasilik yogunlugu; belirsizlik ilkesi ve kuantum 6l¢timleri;
temel potansiyel problemleri (sonsuz kuyu, harmonik osilatdr, delta fonksiyonu, sonlu kuyu);
Hilbert uzayi, Dirac notasyonu ve Hermitsel operatorler; ¢cok boyutlu kuantum mekanigi,
hidrojen atomu ve agisal momentum; spin, Stern—Gerlach deneyi ve spin dinamikleri; 6zdes
parcaciklar, fermiyon ve bozon ayrimi.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitaplari:

[1] Introductory Quantum Mechanics, R.L. Liboff, Addison — Wesley, Ocak 2002,
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ISBN-13:978-08053871438.

[2] Kuantum Mekanigine Giris, B. Karaoglu, Seckin Yayincilik, Ocak 2008, ISBN-
9789750206580.
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ISBN: 978-605-133-640-4.

Sayfa: 1/13



Bu dersi basariyla tamamlayan 6grenciler,

1. Belirsizlik ilkesi ve dalga-parcacik ikilemi gibi klasik mekanige ozgii
olmayan &zellikleri tanimlayabileceklerdir..

Schrédinger denklemini bir boyutlu sistemlere uygulayabileceklerdir.

Dalga fonksiyonunun (durum fonksiyonu) olasiliksal  yorumunu
aciklayabileceklerdir.

Ders Ogrenim Ciktilar1 . Kuantum mekanigine 6zgii operatdr kavramini tanimlayabileceklerdir.

Harmonik  osilator  problemini  farkli  matematiksel  yontemlerle
¢ozebileceklerdir.

Schrodinger denklemini kiiresel simetrik potansiyellerde (6r. hidrojen atomu)
¢Ozebileceklerdir.

Ozdes pargaciklarin simetrik ve anti-simetrik dzelliklerini ayirt ederek spin
kavraminin ~ fermiyon = ve  bozon  smiflandirmasindaki  roliini
degerlendirebileceklerdir.

DEGERLENDIRME SiSTEMi

‘ Etkinlikler Say1 Katki Pay1

Devam/Katihm:

‘ Laboratuvar: H H

‘ Uygulama (Sézlii Sinav): H H

‘ Arazi Calismasi H H

‘ Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi:
e igerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 4 %10

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

Ara Smavlar:
e igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

2 %350
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim igerigini kapsayan kapsamli sorular
1 %40

e  Format: Yiiz yiize. Sinav (90 dakika)
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Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi

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
1 ¢ yier Dagapate ' TARIHSEL INCELEME:
Simif-ici Tartisma: Dalga-parcacik ikilemi. DENEYLER VE TEORILER
Konu Anlatimi: Schrédinger denklemi ve olasilik yogunlugunun|
tanimi. Dalga fonksiyonunun normallestirilmesi.
. . . .. . OKkuma: Griffiths, Boliim 1:
2 Simif-i¢i Uygulama: Dalga fonksiyonunun normallestirilmesi. DALGA FONKSIYONU
Kisa Smav 1: Ders sonunda, derste islenen konulari igeren bir
kisa sinavin yapilmasi.
IKonu Anlatimi: Momentum operatoriiniin tanitimi. Belirsizlik
ilkesi. Okuma: Griffiths, Boliim 1:
3 DALGA FONKSIYONU
DENEY 1: Heisenberg Belirsizlik flkesi. )
DENEY 1: Heisenberg Belirsizlik Ilkesi
Simif-i¢i Tartisma: Belirsizlik ilkesi.
IKonu Anlatimi: Zamandan bagimsiz potansiyeller igin dalga
denkleminin ¢dzliimii. Degiskenlere ayirma yontemi. Sonsuz kuyu Okuma: Griffiths, Boliim 2:
potansiyeli. ZAMANDAN BAGIMSIZ SCHRODINGER
4 DENKLEMI
IDENEY 2: Franck-Hertz Deneyi.
DENEY 2: Franck-Hertz Deneyi
Simif-i¢i Tartiyma: Franck-Hertz Deneyi.
fi((;llium ig;atlém}:m 1Secr}ilrodmger denkleminin harmonik potansiyel Okuma: Griffiths, Bolim 2:
urumunda gozumiert. ZAMANDAN BAGIMSIZ SCHRODINGER
S IDENEY 3: Hall Olay1. DENKLEMI
Siif-i¢i Tartigma: Hall Olay:. DENEY 3: Hall Olay:
Konu Anlatimi: Serbest parcacik. Dalga paketi. Belirsizlik]
ilkesinin Gnemi.
OKkuma: Griffiths, Boliim 2:
6 Simif-i¢i Tartisma: Belirsizlik ilkesinin 6nemi. ZAMANDAN BAGIMSIZ SCHRODINGER
DENKLEMI
IKisa Smav 2: Ders sonunda, derste islenen konulari igeren bir
kisa sinavin yapilmasi.
Konu Anlatimi: Schrédinger denkleminin delta fonksiyonu|
formundaki potansiyeller i¢in ¢6ziimleri. Okuma: Griffiths, B6liim 2:
7 ZAMANDAN BAGIMSIZ SCHRODINGER
Simif-i¢ci Uygulama: Schrodinger denkleminin delta fonksiyonul DENKLEMI
formundaki potansiyeller i¢in ¢oziimleri.
Sinav haftasina kadar islenen konularin tiimiiniin
8 |Ara Sinav 1 . .
tekrar edilmesi
IKonu Anlattmi:  Schodinger denkleminin  sonlu  kuyu
potansiyelinde ¢oziimleri. Okuma: Griffiths, B6liim 2:
9 ZAMANDAN BAGIMSIZ SCHRODINGER
Simif-i¢ci Uygulama: Schodinger denkleminin sonlu kuyuy| DENKLEMI
otansiyelinde ¢6ziimleri.
IKonu Anlatimi: Kuantum mekaniginin genel formalizmi. Hilbert
10 Uzay1. Dirac notasyonu (bra ve ket). Hermitsel operatdriin| Okuma: Griffiths, B6liim 3:

6zellikleri. Genellestirilmis belirsizlik ilkesi.

FORMULASYON
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Simif-i¢i Uygulama: Hermitsel operatoriin 6zellikleri.

IKisa Smav 3: Ders sonunda, derste islenen konulari igeren bir
kisa sinavin yapilmasi.

Konu Anlatimn: iki ve iic boyutta kuantum mekanik. Kiiresel

koordinatlarda ~ Schrédinger  denklemi. Kiresel simetrik
potansiyellerde degiskenlere ayirma yontemi.

1 Okuma: Griffiths, Boliim 4:
Smif-ici  Uygulama:  Kiiresel simetrik  potansiyellerde] UC BOYUTTA KUANTUM MEKANIGI
degiskenlere ayirma yontemi.

Simif-i¢i Tartisma: iki ve ii¢ boyutta kuantum mekanik.
IKonu Anlatimi: Kiiresel koordinatlarda iki pargacik problemi.
Hidrojen atomu.
- . . o Okuma: Griffiths, B6liim 4:

12 S1n1f-1(;1. Uygulama: Kiiresel koordinatlarda iki parcacik {)C BOYUTTA KUANTUM MEKANIGI

problemi.
Simif-i¢i Tartisma: Hidrojen atomu.
IKonu Anlatimi: Agisal momentum. Ag¢isal momentum bilesenleri
arasindaki komutasyon iligkileri. A¢isal momentumun 6zdeger ve
6zfonksiyonlar1. Stern-Gerlach deneyi. Spin ' sistemi. Spin|
13 [presesyonu. ) Okuma: Griffiths, B6lim4:
UC BOYUTTA KUANTUM MEKANIGI
Simif-i¢i Tartisma: Stern-Gerlach deneyi.
|Ara Sinav 2
Konu Anlatimi: Ozdes pargaciklar. Iki 6zdes parcacik i¢in dalga
fonksiyonunun simetrileri (Fermiyonlar ve Bozonlar). Sonsuz
kuyuda iki 6zdes pargacik.

14 Okuma: Griffiths, Boliim 5:
Simf-i¢i Uygulama: iki 6zdes parcacik igin dalga fonksiyonunun| OZDES PARCACIKLAR
simetrileri.

Simif-i¢i Tartisma: Fermiyonlar ve Bozonlar.
Konu Anlatimi: Konu tekrari.
Smif-ici Uygulama: Derste islenen konulari igeren uygulamal

15 lyapilmast. Okuma: Griffiths, Bolim 1 — Bolim 5
Kisa Smav 4: Ders sonunda, derste islenen konular1 i¢eren bir
kisa sinavin yapilmasi.

16 [Final Islenen konularim tiimiiniin tekrar edilmesi.

Etkinlikler

AKTS iSYUKU TABLOSU

Toplam isyiikii

Ders Saati

28

Laboratuar

14

Uygulama (sozlii Sinav)

14

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Simavlar (Sinav Siiresi + Sinav
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Hazirhik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Toplam Ts 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

Quantum Physics 1

CODE

F173401

LOCAL CREDIT

ECTS

LECTURE HOUR/
WEEK

PRACTICAL HOUR
/ WEEK

LABORATORY
HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE
LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Physics

COURSE
CATEGORY

Core Courses

MODE OF
DELIVERY

Face-to-Face

OWNER
ACADEMIC UNIT

Department of Physics

COURSE
COORDINATOR

Tuncer KAYA

ASSISTANT(S)

COURSE
OBJECTIVES

This course aims to provide students with a solid foundation in the fundamental principles and
mathematical framework of quantum mechanics. Students will explore the experimental and
theoretical basis of the field through topics such as wave—particle duality, the Schrodinger
equation, the uncertainty principle, and basic potential problems. They will also become familiar
with the general formalism of quantum mechanics, including Hilbert space, Dirac notation,
operators, the hydrogen atom, angular momentum, and spin. In addition, the course introduces
advanced topics such as identical particles and the distinction between fermions and bosons,
enabling students to gain a comprehensive understanding of the core concepts of modern physics.

COURSE CONTENT

Wave particle duality and the experiments leading to the development of quantum theory; the
Schrodinger equation, wave function, and probability density; the uncertainty principle and
quantum measurements; fundamental potential problems (infinite well, harmonic oscillator, delta
function, finite well); Hilbert space, Dirac notation, and Hermitian operators; multidimensional
quantum mechanics, the hydrogen atom, and angular momentum; spin, the Stern—Gerlach
experiment, and spin dynamics; identical particles, fermion and boson distinction.

RECOMMENDED
OR REQUIRED
READINGS
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Upon successful completion of the course, students will be able to

1. Define non-classical features such as the uncertainty principle and wave—particle duality.

2. Apply the Schrédinger equation to one-dimensional systems.

Explain the probabilistic interpretation of the wave function (state function).
Course Learning
Conceptualize the notion of operators specific to quantum mechanics.
Outcomes

Solve the harmonic oscillator problem using different mathematical techniques.

Solve the Schrodinger equation for spherically symmetric potentials (e.g., the hydrogen
atom).

Evaluate the symmetric and antisymmetric properties of identical particles and the role of
spin in classifying particles as fermions or bosons.

EVALUATION SYSTEM

| Activities Number Percentage of G

‘ Attendance/Participation H H

| Laboratory H H

‘ Application (Oral Examination): H H

| Field Work H H

‘ Special Course Internship (Work Placement) H H

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)
4 %10

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

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

e  Detailed Assessment Criteria: 2 %50

-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

Final:
e  Content: Comprehensive questions covering the entire content of the 1 2440
course
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Format: Face-to-face written exam. (90 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

Percentage of Final Examination H

TOTAL H
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES
WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to the
experiments which lead to development]
1 of quantum mechanics. Reading: Liboff, Chapter 2:

HISTORICAL REVIEW: EXPERIMENTS AND THEORIES
In-Class Discussion: Development of]
quantum mechanics.

Lecture: Schrodinger equation and
probabilistic interpretation
Normalization of wave function.

Quick Practice: Normalization of wave| Reading:Griffiths, Chapter 1:
function. THE WAVE FUNCTION

Quiz 1: A quiz at the end of the class
covering the topics taught during thej
session.

ILecture: Derivation of momentu
operator. Uncertainty

principle. Reading:Griffiths, Chapter 1:

3 EXPERIMENT 1: Heisenberg THE WAVE FUNCTION

Uncertanity Principle. EXPERIMENT 1: Heisenberg Uncertanity Principle

In-Class Discussion: Uncertainty
rinciple.

Lecture: Solution of Schrodinge

equation for time independent potential,

Separation of variable stationary state

Infinite square well. Reading:Griffiths, Chapter 2:
TIME-DEPENDENT SCHRODINGER EQUATION

4 EXPERIMENT  2:  Franck-Hert7
[Experiment. EXPERIMENT 2: Franck-Hertz Experiment
Quick Practice: Franck-Hertz
Experiment.

Lecture: Solution of Schrodinge

equation for harmonic potential. Reading:Griffiths, Chapter 2:

5 EXPERIMENT 3: Hall Effect. TIME-DEPENDENT SCHRODINGER EQUATION

In-Class Discussion: Hall Effect. EXPERIMENT 3: Hall Effect

Lecture: Free particle. Wave packets.
Importance of uncertainty principle.

In-Class Discussion: Importance of] Reading:Griffiths, Chapter 2:
uncertainty principle. TIME-DEPENDENT SCHRODINGER EQUATION

Quiz 2: A quiz at the end of the class
covering the topics taught during the)

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 8/13



session.

Lecture: Solution of Schrodinge
equation in the presence of delt
function potentials.

Quick Practice: Solution [
Schrodinger equation in the presence o
delta function potentials.

Reading:Griffiths, Chapter 2:
TIME-DEPENDENT SCHRODINGER EQUATION

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Solution of Schrodinge
equation for finite square well.

Quick Practice: Solution [
Schrodinger equation for finite squar
well.

Reading:Griffiths, Chapter 2:
TIME-DEPENDENT SCHRODINGER EQUATION

10

Lecture: General formalism of quantu
imechanics. Hilbert space. Dirac notatio
(bra and ket). Generalized uncertainit;
relations.

Quick Practice: Hilbert space.
Quiz 3: A quiz at the end of the class

covering the topics taught during th
session.

Reading:Griffiths, Chapter 3:
FORMALISM

11

ILecture: Quantum mechanics in two
and three dimensions. Schrodinge
equation in  spherical coordinate,
Separation of variable method fo
spherical symmetric potential.

Quick Practice: Separation of variabl
method  for  spherical  symmetric
potential.

In-Class Discussion: Quantu
imechanics in two and three dimensions.

Reading:Griffiths, Chapter 4:
QUANTUM MECHANICS ON THREE DIMENSIONS

12

Lecture: Two particle problem in thre
dimensions. The Hydrogen atom.

Quick Practice: Two particle proble
in three dimensions.

In-Class Discussion: The Hydroge
atom.

Reading:Griffiths, Chapter 4:
QUANTUM MECHANICS ON THREE DIMENSIONS

13

Lecture: Angular momentum,|
Commutation relations. The Stern
Gerlach Experiment. Spin 2 system.
Spin  precession. Eigenvalues an
eigenvectors of angular momentum.
Quick Practice: The Stern-Gerlac
[Experiment.

Midterm 2

Reading:Griffiths, Chapter 4:
QUANTUM MECHANICS ON THREE DIMENSIONS

14

Lecture: Identical particles. Symmetries
of wave function for two identica
particles (Fermions and Bosons). Two,
identical particle infinite square well.

Quick Practice: Symmetries of wav
function for two identical particles.

In-Class Discussion: Fermions an
IBosons.

Reading:Griffiths, Chapter 5:
IDENTICAL PARTICLES

15

Lecture: Review of all topics covered.

Reading:Griffiths, Chapter 1 - Chapter 5
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e

In-Class Activity: Review of all topic
covered.

Quiz 4: A quiz at the end of the class
covering the topics taught during th
session.

16 |Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 2 28

Laboratory 1 14

Application 14

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) 20

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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-

Ders Odrenim Ciktis1 & Pro-gram 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.

1)
1)
10
10
10
1)
|

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.

PQ-3 Kuramsal ve/veya

deneysel bilgilerini karmasik
fizik problemlerinin
¢oziimiinde  etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini secip
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
disiplin-i¢i ve disiplinlerarasi

I
I
I~
I~
I~
I
I~

I
I
I~
I~
I~
I
I~

I
I
I~
I~
I~
I
I~

1
1
1
1
1
1
1
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uzmanlik alanlarida

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
icin etkin bi¢imde = = = = = = =
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.

&
&
&
&
&
1
1

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
principles, quality standards,
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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
yiiriitebileceklerdir. /  Access
reliable sources of information,
conduct literature reviews, and

&
&
I~
I~
I~
&
I~

I
I
I
I
I
I
9]

design and carry
out academic research in the
field of physics.
PS;-II Fizik  konularini,
teorileri, aragtirmalart  ve

problem  ¢oziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazih

olarak etkili bigimde
aktarabileceklerdir. / 4 4 4 4 4 4 4
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. / é é é é é é i

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