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Dersin Tiri
(Course Type)

Tirkge / ingilizce
(Turkish/English)

Dersin Dili
(Course Language)

Zorunlu
(Compulsory)

Dersin Onkosullari
(Course Prerequisites)

FI1Z 211 MIN DD veya FIZ 211E MIN DD veya FIZ 214 MIN DD veya FIZ 214E MIN DD

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

by Content, %)

Temel Bilim ve Miihendislik/Mimar
Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
100 - - -

Dersin Tanimi

Klasik fizikte gorelilik, Uzay ve zamanda gorelilik, Dalgalarin Parcacik Ozelligi, Parcaciklarin Dalga Ozellikleri,
Atomik Yapi, Kuantum Mekanigi, Hidrojen Atomunun Kuantum Teorisi, Birgok Elektronlu Atomlar, Molekiiller,
Istatistik Mekanik, Kat1 Hal Fizigi, Parcacik Fizigi.

(Course Description)

Relativity in classic physics, Relativity in space and time, Particle Properties of Waves, Wave Properties of Particles,
Atomic Structure, Quantum Mechanics, Quantum Theory of the Hydrogen Atom, Many-Electron Atoms, Molecules,
Statistical Mechanics, The Solid State, Particle Physics.

Dersin Amaci

1. Modern fizigin kavramlarini 6gretmek

2. Modern fizik ile kuantum fizigi arasindaki iliskiyi saglamak ve temel kuantum mekanigi problemlerinin
uygulamalarint 6grenmek

3. Kuantum fiziginin temel kavramlar1 ile ¢ok parcacikli sistemler igeren yogun madde fizigi ve istatistik fizik gibi
konular arasindaki baglantiy1 kurarak bu sistemleri daha iyi anlamak

(Course Objectives)

1. Learning the concepts of the modern physics.

2. Building the connection between modern physics and quantum mechanics and learning the application of basic
quantum mechanics problems.

3. Building the connection between quantum mechanics and many particle systems, such as condensed matter physics
or statistical physics.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenci;

1. Ozel Gorelilik Teorisi anlayip kavramlarini kullanabilme,

2. Dalga ve pargacik ikilemi ve 1simanin temel kuantum 6zelliklerini veren bagintilarin agiklayabilme,

3. Atom kavrami ve Atomik modellerin yapilarinin temel dzelliklerini inceleyebilme ve ayirt edebilme,

4. Heisenberg Belirsizlik ilkesi ve Bohr atom modelinin kavranmasindan sonra bu konuyla ilgili problemler
cozebilme,

5. Hidrojen atomu problemini ¢6zebilme,

6. Spin ve atom fizigi ile ilgili konularda ki bilgilerini dersin onceki asamalarindaki bilgileriyle birlestirip konuya
hakim olma,

7. Bir ve ¢ boyutta Schrédinger denklemini ¢ozebilme,

8. Istatistik Mekanik ile ilgili temel kavramlar1 kullanabilme,

9. Katihal Fizigi ile ilgili temel kavramlart kullanabilme,

10. Pargacik Fiziginin kavramlarim kallanabilme

becerilerini kazanir.

Students completing this course will be able to:

. Getting the knowledge of Relativity Theory and using its concepts,

. Explanation of the Particle — Wave duality principle, and radiation emitted by transitions in atoms.
. Concepts of atom and atomic structure

. Solving problems using the Heisenberg uncertainty principle and the Bohr atom model

. Principles of the Hydrogen Atom

. Learning the Angular momentum and spin momentum algebra

. Solving the 1 and 3-dimensional Schrédinger Equation

. Statistical Mechanics fundamental

. Introduction to the Solid State Physics
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10. Introduction to Particle Physics.

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Ozel gorelilik teorisi I
2 Uzay ve zamanda gorelilik |
3 Dalgalar ve pargaciklar I
4 Dalganin pargagik 6zelligi I
5 Parcacigin dalga ozelligi I
6 Atom Modelleri i
7 Belirsizlik ilkesi ve Bohr Atom modeli v
8 Hidrojen Atomu Vv
9 Spin ve Atom Fizigi VI
10 Bir Boyutlu Schrodinger Denklemi VIiI
11 Uc Boyutlu Schrédinger Denklemi VI
12 [statistik mekanik IX
13 Katihal Fizigine Giris X
14 Parcacik Fizigi X
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Special Relativity I
2 Special Relativity in space and time I
3 Waves and Particle I
4 Particle properties of waves I
5 Wave properties of particles I
6 Atomic models Il
7 Uncertainty, Bohr Atom v
8 Hydrogen Atom V
9 Spin and Atomic Physics VI
10 1-Dimensional Schrédinger Equation VII
11 3-Dimensional Schrodinger Equation VI
12 Statistical mechanics IX
13 Introduction to Solid state physics X
14 Particle physics X




Dersin Fizik Miihendisligi Ogrenci Ciktilariyla iligkisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik muhendislik
problemlerini belirleme, formile etme ve ¢6zme becerisi.

X

Kiresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saglk, givenlik ve refahi g6z 6niline alarak ¢6ziim Greten mihendislik tasarimi uygulama
becerisi.

Farkl dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
muhendislik ¢éziimlerinin klresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini
g6z onlinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma
yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin mihendislik yargisini kullanma becerisi.

Uygun oOgrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve
uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Physics Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural,
social, environmental, and economic factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret
data, and use engineering judgment to draw conclusions.




2 An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.
Scaling: 1: Little, 2:Partial, 3:Full
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