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HAFTALIK UYGULAMA SAATI 1

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR Yok

1

YARIYIL Bahar

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 Nursel CAN

ASISTAN(LAR)

Bu dersin amaci, 6grencilerin modern fizige iligkin temel kavram ve prensipleri kavramalarina
yardimce1 olmaktir. Ders ayn1 zamanda, dgrencilerin klasik fizik anlayisinin yetersiz kaldigi durumlari
tanimalarint saglayarak; 6zel gorelilik, kuantum kurami, foton kavramu, dalga-parcacik ikiligi ve
Schrédinger denklemi gibi soyut fiziksel kavramlarin temel Ozelliklerini anlamalarina katkida
bulunmay1 hedeflemektedir. Ogrencilerin, bu temel ilkeleri kullanarak mikroskobik diinyaya ait
fiziksel siirecleri yorumlayabilmeleri, bu siiregleri teorik ve uygulamali problemler iizerinde etkin
bicimde ¢oziimleyebilmeleri ve modern fizik kavramlarinin bilimsel ve teknolojik uygulamalarini
degerlendirebilmeleri amaclanmaktadir.

Klasik fizigin yetersizlikleri, 6zel gorelilik ve Lorentz doniigiimleri; elektromanyetik radyasyon ve
fotoelektrik etki; Compton olay1 ve foton kavrami; De Broglie dalgalar1 ve Heisenberg belirsizlik
ilkesi; Schrodinger denklemi ve uygulamalari; atom modelleri, ¢izgi spektrumlar1 ve Franck-Hertz
deneyi; dalga mekaniginde hidrojen atomu.

Ders Kitabi:

Krane, Kenneth. Modern Physics. Third Edition, John Wiley & Sons, Inc., 2012.

DERSIN AMACI

DERSIN iCERIGI

Onerilen Kaynaklar:

[1] Nolan, Peter J. Fundamentals of Modern Physics. Physics Curriculum & Instruction, Inc., 2014.
DERS KiTABI / MALZEMESI / [2] Tipler, Paul A.ve Llewellyn, Ralph A. Modern Physics. Fifth Edition, W.H. Freeman and
ONERILEN KAYNAKLAR Company, New York, 2008.

[3] Gautreau, Ronald ve Savin, William. Schaum’s Outline of Theory and Problems of Modern
Physics. Schaum’s Outline Series, McGraw Hill Book Company, 1978.

[4] Thornton, Stephen T. ve Rex, Andrew. Modern Physics for Scientists and Engineers. Fourth
Edition, CENGAGE Learning, 2013.
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[5] Taylor, John R. ve Zafaritos, Chris D. Fizik ve Miihendislikte Modern Fizik. (Ceviren: Bekir
Karaoglu). Istanbul Teknik Universitesi, Okutman Yayini, 2008.
Bu dersi basartyla tamamlayan 6grenciler,
1. Ozel gorelilik postiilalarini listeleyebileceklerdir.
2. Zamann goreliligi ve boy kisalmasi kavramlarin agiklayabileceklerdir.
Lorentz doniisiimlerini uygulayabileceklerdir.

Goreli hiz toplama ilkesini kullanarak 6rnek problemler ¢ozebileceklerdir.

Ders Ogrenim Ciktilari . Doppler olayini 151k ve ses i¢in kargilastirabilecektir.

Kiitle-enerji doniisiimiinii tanimlayabileceklerdir.
Is1gin kuantum dogasini agiklayabileceklerdir.
Dalga-pargacik ikiliginin temel 6zelliklerini siralayabileceklerdir.

Atom modellerini tarihsel gelisimine gore karsilastirabilecektir.

10. Schrédinger denklemini kullanarak temel enerji diizeylerini hesaplayabilecektir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilim:

‘ Laboratuvar: H H

‘ Uygulama (Sézlii Sinav): H H

‘ Arazi Calismasi: H H

Derse Ozgii Staj:

Kisa Sinavlar/Stiidyo Kritigi:
e lcerik: Sinav haftasina kadar islenen tiim konulart kapsayan kapsamli
sorularin sorulmast

e  Format: Yiiz yilize kisa sinav 5 %10

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme

| Odev: [ H

‘ Sunum/Jiiri: H H

‘ Proje: H H

‘ Seminer/Workshop: H H

Ara Sinavlar:
e igerik: Sinav haftasina kadar islenen konular1 kapsayan sorular

e  Format: Yiiz yiize. Yazili Sinav

= . . : 2 %050
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisinme siireclerinin yiiriitilmesi
Einal- || 1 || 0/~AN
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e igerik: Dersin tiim igerigini kapsayan kapsaml1 sorular
e Format: Yiiz yiize. Yazili Sinav

e  Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmis oldugunun

gosterilmesi

-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi

Dénem I¢i Cahsmalarin Basar1 Notuna Katkisi H %60
Final Sinavimin Basari Notuna Katkisi H %40
TOPLAM | %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk

Konu Anlatimi: Klasik Fizigin Yetersizlikleri; Klasik Fizigin Gozden|

Gegirilmesi, Uzay ve Zamanmn Klasik Kavramlarmin Basarisizligi, . o e

Parcacik Istatistiklerinin Klasik Teorisinin Basarisizlig Klasik ~fizigin ~ basanisizhiklarma iligkin
1 ' kavramlarin gbzden gegirilmesi. Kaynak: Ders

Smif-ici Uygulama: Klasik fizigin yetersizligini ortaya koyan olaylarlal Kitabi, Bolim 1.

ilgili 6rnekleme yaptiriimasi.

Konu Anlatim: Ozel Gorelilik Teorisi; Klasik Gérelilik, Michelson-

Morley Deneyi, Einstein’in Postiilalari, Einstein’m Postiilalarinin

Sonuglari, Lorentz Déniisiimii, Tkizler Paradoksu. Einstein’in postiilalari ve Lorentz
2 doniistimleriyle ilgili konularin  okunmasi.

Sinif-ici Uygulama: Ozel gorelilik postiilalarinin, Michelson-Morley] Kaynak: Ders Kitabi, Boliim 2.

deneyi sonuglarinin  ve Lorentz doniislimiiniin uygulanmasinin|

lyaptirilmasi.

Konu Anlatimi:  Goreli Dinargikler, Goreli  Bozunmalar  ve|

Carpigmalarda Korunum Kanunlari, Ozel Goreliligin Deneysel Testleri
3 Siif-ici Uygulama: Goreli dinamikler ile ilgili Orneklemelerin| Goreli  dinamikler  konusunun  ¢alisilmast.

lyaptirilmasi. Kaynak: Ders Kitabi, Boliim 2.

Kisa Smav 1: Ders basinda, 6nceki derslerde islenen konulari igeren

kisa sinavin yapilmasi.

Konu Anlatimi: Elektromanyetik Radyasyonun Pargacik Benzeri

ggte(: Llllélftrr li;k Et}liile]';t;?nr’::}ngzgkas ;?flgalarm Gozden  Gegirilmesi, Fotoelektrik etki ve elektromanyetik radyasyon
4 ' yasyon. konularinin okunmasi. Kaynak: Ders Kitabi,

Simf-ici Uygulama: Fotoelektrik olay ve termal radyasyon konulari ile Bolam 3.

ilgili 6rneklemelerin yaptirilmasi.

Konu Anlatimi: Compton Olay1, Diger Foton Siirecleri, Foton Nedir?

Siif-ici Uygulama: Compton sagilmasi ile ilgili hesaplamalarin Compton olayma ve diger foton siireglerine
5 lyaptirilmasi. iliskin boliimlerin gézden gegirilmesi. Kaynak:

Ders Kitabi, Bolim 3.

Kisa Smav 2: Ders baginda, onceki derslerde islenen konular1 igeren|

kisa sinavin yapilmasi.

Konu Anlatim: Pargaciklarin  Dalga Benzeri Ozellikleri; De

Broglie’nin Varsayimi, De Broglie Dalgalar1 i¢in Deneysel Kanit,

Klasik Dalgalar igin Belirsizlik Iliskileri. Madde dalgalar1 ve De Broglie varsayiminaj
6 iliskin konularin okunmasi. Kaynak: Ders

Smif-i¢ci Uygulama: De Broglie dalga boyu ile ilgili hesaplamalarin Kitab1, Boliim 4.

lyaptirilmasi, madde dalgalarmin klasik dalgalarla karsilastirilmasinin|

aptirilmasi.

Konu Anlatimi: Heisenberg Belirsizlik iliskileri, Dalga Paketleri, Dalgal

IPaketinin Hareketi, Olasilik ve Rastgelelik.

.. . : S . Belirsizlik ilkesi ve dalga paketleri iizerine

7 Simif-ici .Uygu.lg{na. Heisenberg belirsizlik ilkesi ve dalga paketleri boliimin okunmasi. Kaynak: Ders Kitabr,

konulari ile ilgili drnekleme yaptiriimast. e 1os

Bolim 4.
Kisa Siav 3: Ders basinda, 6nceki derslerde islenen konular1 igeren|
kisa sinavin yapilmasi.
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8 IAra Simav 1

Sinav haftasina kadar islenen konularin tekra;
edilmesi.

Konu Anlatimi: Schrodinger Denklemi; Bir Smirda Dalganin|
IDavranisi, Bir Pargacigin Hapsedilmesi, Schrodinger Denklemi.

Simif-i¢ci Uygulama: Sinir kosullart altinda Schrédinger denklemi ile
ilgili 6rnekleme yaptirilmasi.

Schrodinger  denklemi ile ilgili  boliimiinn
okunmasi. Kaynak: Ders Kitabi, Boliim 5.

Konu Anlatimi: Schrodinger Denkleminin Uygulamalari, Basif]
Harmonik Osilatér, Basamaklar ve Bariyerler, (Deney: Fotoelektrik

10 olay).

Simif-ici Uygulama: Schrédinger denklemi ve harmonik osilaton
konulari ile ilgili 6rnekleme yaptirilmast.

Harmonik osilatorle ilgili bolimiin okunmasi.
Kaynak: Ders Kitabi, Boliim 5.

Konu Anlatimi: Rutherford — Bohr Atom Modeli: Atomlarin Temell
Ozellikleri, Sacilma Deneyleri ve Thomson Modeli, Rutherford’un|
INiikleer Atom Modeli.

11 Smif-ici Uygulama: Rutherford atom modeli ile ilgili 6rnekleme
lyaptirilmasi.

Kisa Simav 4: Ders basinda, 6nceki derslerde islenen konulari igeren|
kisa sinavin yapilmasi.

Atom modelleri ve deneylerinin okunmasi.
Kaynak: Ders Kitabi, Boliim 6.

Konu Anlatimi: Cizgi Spektrumlari, Bohr Modeli, Franck-Hertz
IDeneyi, Uyum (Correspondence) Ilkesi, Bohr Modelinin Yetersizlikleri,
12 (Deney: Elektron Kirinimi Deneyi).

Simif-i¢ci Uygulama: Cizgi spektrumlari, Bohr atom modeli, Franck-|
Hertz deneyi ile ilgili 6rnekleme yaptirilmasi.

Bohr modeli ve ¢izgi spektrumlarinin
incelenmesi. Kaynak: Ders Kitabi, Boliim 6.

Konu Anlatimi: Dalga Mekaniginde Hidrojen Atomu: Tek Boyutlu
IAtom, Hidrojen Atomunda Agisal Momentum, Hidrojen Atomunun
IDalga Fonksiyonlari, Radyal Olasilik Yogunluklari, Agisal Olasilik
'Yogunluklari, i¢sel Spin, Enerji Seviyeleri ve Spektroskopik Gésterim,
Zeeman Etkisi, ince Yap1, (Deney: Seebeck Etkisi).

13
Simif-ici Uygulama: Hidrojen atomu konusu ile ilgili 6rnekleme]
lyaptirilmasi.

Kisa Smav 5: Ders baginda, dnceki derslerde islenen konulari igeren|
kisa sinavin yapilmasi.

Hidrojen atomu dalga fonksiyonlar1 ve spin|
kavramlarmm okunmasi. Kaynak: Ders Kitabi,
Bolim 7.

Konu Anlatimu: Istatistiksel Fizige Giris; Katihal Fizigine Giris.

14 Simf-ici Uygulama: Istatistik fizik ve katthal fizigi kavramlarinm|

orneklemelerinin yaptirilmast.

Istatistiksel mekanik ve katihal fizigi konularini
okunmasi. Kaynak: Ders Kitabi, Boliim 10- 11.

Konu Anlatimi: Niikleer Yap1 ve Radyoaktiviteye Girig; Niikleer

15 Tepkimelere ve Uygulamalara Giris; Temel Parcaciklara Giris.

Siif-i¢ci Uygulama: Genel tekrara yonelik uygulama yaptirilmasi.

Niikleer yapi, radyoaktivite ve pargacik fizigi
konularinin okunmasi. Kaynak: Ders Kitabi,
Boliim 12-13-14.

16 Final

Islenen konularim tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

‘ Say1 ‘ Siiresi (Saat)
N

Ders Saati 3

42

Laboratuar H 3 H 5

15

Uygulama (sozlii Sinav) H 14 H 1

14

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi
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Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk
Siiresi)

Toplam is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Modern Physics

CODE

F1Z2132

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

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

Nursel CAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to assist students in comprehending the fundamental concepts and principles
of modern physics. The course also aims to help students recognize the limitations of classical
physics by understanding the essential features of abstract physical concepts such as special
relativity, quantum theory, the photon concept, wave-particle duality, and the Schrodinger
equation. Students are expected to interpret physical processes at the microscopic scale by
applying these fundamental principles, effectively solve theoretical and practical problems
related to these processes, and evaluate the scientific and technological applications of
modern physics concepts.

COURSE CONTENT

Limitations of classical physics, special relativity and Lorentz transformations;
electromagnetic radiation and the photoelectric effect; Compton scattering and the concept of
photons; De Broglie waves and the Heisenberg uncertainty principle; Schrodinger equation
and its applications; atomic models, line spectra, and the Franck-Hertz experiment; hydrogen
atom in wave mechanics.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Krane, Kenneth. Modern Physics. Third Edition, John Wiley & Sons, Inc., 2012.
Recommended Readings:

[1] Nolan, Peter J. Fundamentals of Modern Physics. Physics Curriculum & Instruction, Inc.,
2014.

[2] Tipler, Paul A. and Llewellyn, Ralph A. Modern Physics. Fifth Edition, W.H. Freeman

and Company, New York, 2008.

[3] Gautreau, Ronald and Savin, William. Schaum’s Outline of Theory and Problems of
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Modern Physics. Schaum’s Outline Series, McGraw Hill Book Company, 1978.

[4] Thornton, Stephen T. and Rex, Andrew. Modern Physics for Scientists and Engineers.
Fourth Edition, CENGAGE Learning, 2013.

[5] Taylor, John R. and Zafaritos, Chris D. Fizik ve Miihendislikte Modern Fizik. (Translator:
Bekir Karaoglu). Istanbul Technical University, Okutman Publishing, 2008.

Upon successful completion of the course, students will be able to
1. List the postulates of special relativity.
2. Explain the concepts of time dilation and length contraction.
Apply Lorentz transformations.
Solve sample problems using the relativistic velocity addition principle.
Course Learning Outcomes .
Compare the Doppler effect for light and sound.
Define mass-energy equivalence.

Explain the quantum nature of light.

List the fundamental properties of wave-particle duality.

Compare atomic models based on their historical development.

10. Calculate basic energy levels using the Schrédinger equation.

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):

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

e  Format: Face-to-face quiz 5 %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. 2 %50

e  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the

rnlirea

Quizzes/Studio Critics:
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-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.

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: The Failures of Classical Physics; Review of
Classical Physics, The Failure of Classical Concepts off
Space and Time, The Failure of the Classical Theory of]
Particle Statistics.

In-Class Discussion: Examples related to phenomena
revealing the inadequacy of classical physics.

Review of concepts concerning the failures of classical
physics. Source: Coursebook, Chapter 1.

Lecture: The Special Theory of Relativity; Classical
Relativity, The Michelson-Morley Experiment, Einstein’s
Postulates, Consequences of Einstein’s Postulates, The
Lorentz Transformation, The Twin Paradox,

In-Class Discussion: Application of the postulates off
special relativity, the results of the Michelson-Morle
experiment, and the Lorentz transformations.

Reading topics related to Einstein’s postulates and
Lorentz transformations. Source: Coursebook, Chapter 2.

Lecture: Relativistic Dynamics; Conservation Laws in
Relativistic Decays and Collisions, Experimental Tests of
Special Relativity.

In-Class Discussion: Examples related to relativistic
dynamics.

Quiz 1: Conducting a short quiz at the beginning of the
lesson covering the topics studied in previous lessons.

Studying the topic of relativistic dynamics. Source:
Coursebook, Chapter 2.

Lecture: The Particle like Properties of Electromagnetic
Radiation; Review of Electromagnetic Waves, The
Photoelectric Effect, Thermal Radiation.

In-Class Discussion: Examples related to the
photoelectric effect and thermal radiation.

Reading about the photoelectric  effect and
electromagnetic radiation. Source: Coursebook, Chapter
3.

Lecture: The Compton Effect, Other Photon Processes,
\What is a Photon?

In-Class Discussion: Performing calculations related to
Compton scattering.

Quiz 2: Conducting a short quiz at the beginning of the
lesson covering the topics studied in previous lessons.

Review of the Compton effect and other photon-related
processes. Source: Coursebook, Chapter 3.

Lecture: The Wave like Properties of Particles; De|
Broglie’s Hypothesis, Experimental Evidence for Del
Broglie Waves, Uncertainty Relationships for Classical

\Waves.

Reading topics related to matter waves and the de Broglie
hypothesis. Source: Coursebook, Chapter 4.
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In-Class Discussion: Calculations involving the d
Broglie wavelength and comparison of matter waves with
classical waves.

Lecture: Heisenberg Uncertainty Relationships, Wave]
Packets, The Motion of a Wave Packet, Probability and
Randomnes.

In-Class Discussion: Examples related to Heisenberg's
uncertainty principle and wave packets.

Quiz 3: Conducting a short quiz at the beginning of the
lesson covering the topics studied in previous lessons.

Reading about the uncertainty principle and wave packets.
Source: Coursebook, Chapter 4.

Midterm 1

Reviewing all topics covered until the exam week.

Lecture: The Schrodinger Equation; Behavior of a Wave]
at a Boundary, Confining a Particle, The Schrodinge
Equation.

In-Class  Discussion:  Examples involving the
Schrédinger equation under boundary conditions.

Reading the section on the Schrodinger equation. Source:
Coursebook, Chapter 5.

10

Lecture: Applications of the Schrodinger Equation, The
Simple Harmonic Oscillator, Steps and Barriers,
(Experiment: The Photoelectric Effect).

In-Class Discussion: Examples related to the
Schrédinger equation and the harmonic oscillator.

Reading the section on the harmonic oscillator. Source:
Coursebook, Chapter 5.

11

Lecture: The Rutherford — Bohr Model of the Atom,
Basic Properties of Atoms; Scattering Experiments and
the Thomson Model, The Rutherford Nuclear Atom.

In-Class Discussion: Examples related to the Rutherford
atomic model.

Quiz 4: Conducting a short quiz at the beginning of the
lesson covering the topics studied in previous lessons.

Reading about atomic models and related experiments.
Source: Coursebook, Chapter 6.

12

Lecture: Line Spectra, The Bohr Model, The Franck-
Hertz Experiment, The Correspondence Principle,
Deficiencies of the Bohr Model, (Experiment: Electron
Diffraction Experiment).

In-Class Discussion: Examples related to line spectra,
the Bohr atomic model, and the Franck-Hertz experiment.

Studying the Bohr model and line spectra. Source:
Coursebook, Chapter 6.

13

Lecture: The Hydrogen Atom in Wave Mechanics;
One-Dimensional Atom, Angular Momentum in the
Hydrogen Atom, The Hydrogen Atom Wave Functions,
Radial Probability Densities, Angular Probabilit
Densities,  Intrinsic ~ Spin, Energy Levels and
Spectroscopic  Notation, The Zeeman Effect, Fine
Structure, (Experiment: Seebeck Effect).

In-Class Discussion: Examples related to the hydrogen
atom.

Quiz 5: Conducting a short quiz at the beginning of the
lesson covering the topics studied in previous lessons.

Reading about hydrogen atom wave functions and the
concept of spin. Source: Coursebook, Chapter 7.

14

Lecture: Introdution to Statistical physics; Introduction|
to Solid State physics.

In-Class Discussion: Examples involving concepts o
statistical physics and solid-state physics.

Reading about statistical mechanics and solid-state
physics. Source: Coursebook, Chapters 10-11.

15

Lecture: Introdution to Nuclear Structure and
Radioactivity; Introdution to Nuclear Reactions and
IApplications; Introdution to Elementary Particles.

In-Class Discussion: General practice and review for
revision.

Reading topics on nuclear structure, radioactivity, and
particle physics. Source: Coursebook, Chapters 12-13-14.

16

Final

Reviewing the topics covered.
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ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload

Course Hours 3 42

Laboratory 5 15

Application 1 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) 20

Final (Examination Duration + Examination Prep. Duration) 26

Total Workload: H

Total Workload / 30(h): ||

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel bilimler ve fizik

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

I~
I~
I~
I~
I~
I~
I~
I~
I~
(8}

level.
PQ-Z Uygulamali bilgilerini
fiziksel stireclerin

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

PC-3  Kuramsal ve/veya

deneysel bilgilerini karmagik
fizik problemlerinin ¢dzlimiinde
etkili bicimde 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.

PS ‘-4 Disiplinleraras1 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 araglarmi
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

I~
I~
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I~
I~
I~
I~
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disiplin-i¢i ve disiplinlerarast
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  energy
technologies, advanced
materials ~ design,  nuclear
technology and  quantum
Technologies.

PQ-G Fizik alaninda yaygin
olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri ¢Ozmek, veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
icin etkin bicimde - - . . - - . .

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 geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagmak i¢in 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 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
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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.

PC-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
ulasarak literatlir ~ 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.

PS :- 11 Fizik konularini,

teorileri, arastirmalart ve
problem  ¢oziimlerini, fizik
terminolojisi  kullanarak tim
paydaslara Tiirkce ve
Ingilizcede soézlii 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

calismalarinda  bilimsel veri
toplayarak  teknik  ve/veya

bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari

yorumlayabileceklerdir.aktarabi - - - - - - - -
leceklerdir. / Collect scientific
data during laboratory work,
prepare technical and/or
scientific reports and interpret
existing reports.
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