FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Fizik

DERSIN ADI

Maddenin Elektrik ve Manyetik Ozelliklerine Giris

DERSIN KODU

F1Z3270

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, Ingilizce

DERSIN SEVIYESI

Lisans Seviyesi

DERSIN TURU

Secmeli @Fizik Lisans Programi

DERSIN KATEGORISI

Uzmanlik Alan Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Onder YARGI

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grenciler i¢in dielektrik ve manyetik malzemelerin elektrik ve manyetik alanlar
altindaki davraniglarin1 biitiinciil bir bakis agisiyla kavratmak; temel kavram ve denklemleri
hatirlaylp anlamalarini, bu bilgileri problem ¢o6ziimlerinde uygulamalarini, farkli malzemelerin
davraniglarii  analiz edip karsilagtirmalarini ve elde ettikleri sonuglar1 elestirel bigimde
degerlendirmelerini saglayarak, sonunda bilgilerini sentezleyip yeni problem ¢6ziimleri ve uygulama
ornekleri gelistirebilecek bir diizeye ulagmalarini saglamaktir.

DERSIN ICERIGi

Bu ders, dielektrik ve manyetik malzemelerin elektrik ve manyetik alanlar altindaki davranislarini
kapsamaktadir. Ilk olarak dielektriklerde yiik dagilimi, ¢ok kutup acilimi, dipol momentleri,
polarizasyon ve dielektrikli kondansatorler incelenmektedir. Atomik ve molekiiler dipoller, polarize
olabilen kiireler, Gauss yasasi ve degisken alanlarda polarizasyon konulari ayrintili olarak ele
almmaktadir. Daha sonra, manyetik malzemelerin alan i¢indeki davranislari, manyetik “yiik”
yogunlugu, manyetik dipol moment, atomik spin ve manyetik moment, manyetik gecirgenlik, siirekli
miknatislar ve ferromanyetizma konular iglenmektedir.

Ders boyunca teorik anlatimlar 6rnek problem ¢oziimleriyle pekistirilmekte; sinif igi tartismalarla
kavramsal derinlik kazandirilmakta ve kisa sinavlarla Ogrenme diizeyi diizenli olarak
degerlendirilmektedir. Dénem sonunda &grencilerin, dielektrik ve manyetik malzemelerin fiziksel
ozelliklerini ve uygulama alanlarin biitiinciil bir yaklagimla kavramalari hedeflenmektedir.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitaplari:

[1] Serway, Raymond A., and Robert J. Beichner. Fen ve Miihendislik Igin Fizik. 2. cilt, Palme
Yayincilik, 2011.
[2] Griffiths, David J. Elektromanyetik Teori. Cev. Basri Unal, 3. bask1, Gazi Kitabevi, 2022.

Onerilen Kaynaklar:

[1] Callister, W. D., and D. G. Rethwisch. Malzeme Bilimi ve Miihendisligi. Nobel Akademik
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Yayincilik.

[2] Turton, Rid, and Yahya Kemal Yogurteu. Katilarin Fizigi.

[3] Hummel, R. Electronic Properties of Materials. Springer-Verlag, 2000.

[4] Solymar, L., and D. Walsh. Lectures on the Electrical Properties of Materials. Oxford University
Press, 1998.

[5] Barrett, C. R., W. D. Nix, and A. S. Tetelman. The Principles of Engineering Materials. Prentice-
Hall, 1973.

Bu dersi basariyla tamamlayan 6grenciler,
1. Maddenin elektriksel ve manyetik 6zellikleri hakkinda temel bilgiye sahip olabileceklerdir.
Bu temel bilgiler ilk basta, dgrencinin elektromanyetizma katihal fizigi ve atom molekiil

fizigi dersleri ile arasindaki bag1 saglamlastirabilecektir. Ayrica bir manyetik malzemenin
manyetiklik 6zelliginin nasil olustugu hakkinda fikir verebileceklerdir.

Manyetik malzemelerin iiretimi ve analizleri konularinda bilgi sahibi olabileceklerdir.

Ders Ogrenim Ciktilar:

Bilim ve teknolojideki gelismeleri daha yakindan takip edebilme bilincine sahip
olabileceklerdir (is birligi i¢inde oldugumuz iiniversitelerin ayni konulu seminerlerine ders
biinyesinde online katilarak).

Bireysel ve grup olarak ¢alima becerilerini gelistireceklerdir.

Yazili ve sozlii iletisim kurabilme becerisi saglayabileceklerdir.
DEGERLENDIRME SISTEMi
| Etkinlikler Say1 Katki Payr

| Devam/Katihm ‘ ‘ H

| Laboratuvar H H

| Uygulama H H

‘ Arazi Cahismasi H H

| Derse Ozgii Staj H H

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

e  Format: Yiiz yiize. Coktan segmeli kisa smav (5-10 dakika) 5 %30

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢ézebilme

[Odev | |

| Projeler H H

‘ Seminer/Workshop H H

Ara Smavlar:
e icerik: Sinav haftasna kadar islenen konularm tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

1 %30
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e icerik: Dersin tiim ierigini kapsayan kapsamli sorular
1 %40

e  Format: Yiiz yiize. Sinav (90 dakika)

‘ Sunum/Jiiri H H ‘
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Detayh Degerlendirme Kriterleri:

oldugunun gosterilmesi
-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

[ ]
-Derste iglenen tiim konularin derinlemesine kavranmig

Dénem ici Cahsmalarin 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 Hazirhk

IKonu Anlatimi: Dielektrikler, yiik dagilimi, ¢ok kutup agilimi.

Sinif-ici Uygulama (80 dk.): Dielektrikler, yiik dagilimi, ¢ok kutup
lacilimi iligkin 6rnek problemlerde hesaplamalarinin yaptirilmasi.

SERWAY FiZiK 2, GRIFFITHS

ELEKTROMAGNETIK TEORI.
Simif-i¢ci Tartisma (10 dk.): Dielektriklerin kullanim alanlariyla ilgili
tartigma.
Konu Anlatimi: Bir dipoliin Potansiyel alani, Dénme momenti ve|
etkiyen kuvvet.

2 Smif-i¢i Uygulama (80 dk.): Potansiyel alani, Donme momenti iliskin| SERWAY FiZIK 2, GRIFFITHS
6rnek problemlerde hesaplamalarinin yaptirtlmast. ELEKTROMAGNETIK TEORI.
Smif-ici Tartisma (10 dk.): Potansiyel alan ve donme momenti
larasindaki iligkinin tartismanin yapilmasi.

Konu Anlatimi: Atomik ve molekiiler dipoller, siirekli ve etki ile

olusan dipoller.

g;‘:j{-w;ogzg‘;gétahésg 1211:{3;3 A;zml{: t\1] 611 m;)slekuler dipoller iliskin Atomik ve molekiiler dipoller. SERWAY FiZIiK]
probiem sap TN yaptriimas. 2, GRIFFITHS ELEKTROMAGNETIK

3 Smif-ici Tartisma (10 dk.): Atomik ve molekiiler dipollerin TEORI, . . .

< . Kisa Smnav 1: Dilektrikler ve Dipoller.
kullanildig1 durumlar iizerine tartismanin yapilmast.
Kisa Smav 1 (15 dk.): Ders sonunda, derslerde islenen konular igeren
bir kisa sinavin yapilmasi.
IKonu Anlatimi: Polarize olan maddede elektrik alanlari, dilektrikli
kondansatorler.
) Eml;-lgl t“Ulygulan.llz.l k.(80 -~dk)li Elek]‘;rllk lal(;mlarh ve | dllelktrlkll SERWAY FiZIK 2, GRIFFITHS
ondansatorlere  iligkin  6rne problemlerde esaplamalarinin| ELEKTROMAGNETIK TEORI.
lyaptirilmasi.
Smif-ici Tartisma (10 dk.): Dielektrikli Kondansator tiirleri iizerine
tartismanin yapilmasi.
IKonu Anlatimi: Polarize olabilen bir kiirenin elektrik alani, bir
homojen alanda dilektrik kiire.
Smif-ici Uygulama (80 dk): Elektrik alanin, dielektrikli
}rlr::l;e]r;ﬂaelri?gm O;Juzr::ﬁi aSlturlerme iliskin  6rnek  problemlerde SERWAY FizZiK 2, GRIFFITHS

5 P yap : ELEKTROMAGNETIK TEORI.
Simif-i¢ci Tartisma (10 dk.): Elektrik alamin Dielektrikli ve yalitkan| Kisa Smav 2: Elektrik Alan, Dielekirikler,
olmas1 durumunda olusacak farkliliklar {izerine tartismanin yapilmasi.

Kisa Smav 2 (15 dk.): Ders sonunda, derslerde islenen konular1 igeren|
bir kisa sinavin yapilmasi.
IKonu Anlatimi: Dielektrik ortamda bir yiikiin alant ve Gauss yasasi.

6 SERWAY FiZiK 2, GRIFFITHS
Siif-ici Uygulama (80 dk): Elektrik akimi, direng ve elektrik giiciine ELEKTROMAGNETIK TEORI.
iliskin &rnek problemlerde hesaplamalarinin yaptirilmasi.
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Smif-ici Tartisma (10 dk.): Gauss yasasi {izerine tartigmanin|
apilmasi.

Konu Anlatimi: Degisken alanlarda polarizasyon, bagl yiiklerin akimi
ve dielektrik ortamda Elektromanyetik Dalgalar.

Simif-ici Uygulama (80 dk): Degisken alanlarda polarizasyon, bagly
yiklerin akimi ve dielektrik ortamda Elektromanyetik Dalgalar
konularmna iliskin 6rnek problemlerde hesaplamalarinin yaptirilmasi.

Smif-ici Tartisjma (10 dk.): Elektromanyetik Dalgalar {izerine
tartismanin yapilmasi.

SERWAY FiZiK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.

Ara Smav 1

Sinav  haftasina kadar islenen konularim]
tiimiiniin tekrar edilmesi.

Konu Anlatimi: Farkli malzemelerin manyetik alandaki davranislari,
manyetik “yiik” yogunlugu.

Simif-i¢ci Uygulama (80 dk Farkli malzemelerin manyetik alandaki
davranislari, manyetik “yiik” yogunlugu.konularini igeren Ornek|
problemlerde hesaplamalarmin yaptirilmast.

Sinif-ici Tartisma (10 dk.): Diinyanin manyetik alan1 ve diinyadaki
lyasam ve uygulama alanlar tizerindeki etkisinin tartigilmast.

SERWAY FiZiK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.

10

Konu Anlatimi: Bir akim halkasinin alani, bir dig alanin manyetik
dipole etkidigi kuvvet

Sinif-ici Uygulama (80 dk): Bir akim halkasimnin alani, bir dis alanin
manyetik dipole etkidigi Omek problemlerde hesaplamalarinin|
lyaptirilmasi.

Smif-i¢ci Tartisma (10 dk.): Dipolin Manyetik Alani konusunun
tartisilmasi

Kisa Smav 3 (15 dk.): Ders sonunda, derslerde islenen konular1 igeren|
bir kisa sinavin yapilmasi

SERWAY FiZiK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.

Kisa Smav 3: Dielektrikler, Elektromanyeti
Dalgalar

11

Konu Anlatimi: Atomlarda elektrik akimi, spin ve manyetik moment

Simif-i¢ci Uygulama (80 dk): Atomlarda elektrik akimi, spin ve
manyetik  moment  konularin1  igeren  Ornek  problemlerde]
hesaplamalarinin yaptirtlmasi.

Sinif-ici Tartisma (10 dk.): spin ve manyetik moment iizerine tartismal
yapilmast.

SERWAY FiZiK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.

12

IKonu Anlatimi: Manyetik gecirgenlik, manyetik malzemenin alani,
stirekli miknatislar.

Smif-ici Uygulama (80 dk): Manyetik gegirgenlik, manyetik
malzemenin alani, siirekli muknatislara iligkin 6rnek problemlerde
hesaplamalarinin yaptirilmasi.

Sinif-i¢ci Tartisma (10 dk.): Manyetik gegirgenlik {izerine tartisma.

Kisa Sinav 4 (15 dk.): Ders sonunda, derslerde islenen konular1 igeren|
bir kisa sinavin yapilmasi.

SERWAY FiZiK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.

Kisa Smav 4: Manyetik Moment

13

Konu Anlatimi: Serbest akimlar ve H-alan1, Ferromanyetizma.
Smif-ici Uygulama (80 dk): Serbest akimlar ve H-alani,
Ferromanyetizma konularmi igeren ornek problemlerde|

hesaplamalarinin yaptirilmast.

Simif-i¢i Tartisma (10 dk.): Ferromanyetizma {izerine tartigma.

SERWAY FiZiK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.

14

IKonu Anlatimi: Ders kapsamindan anlatilan konularla ilgili olarak
cesitli uygulamalar.

Smif-i¢ci Uygulama (80 dk): Ders kapsamindan anlatilan konularlal

SERWAY FiZIK 2, GRIFFITHS
ELEKTROMAGNETIK TEORI.
Kisa Siav 5: Manyetik Malzemenin Alani.
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ilgili olarak ¢esitli uygulamalarin drnekleri.
Siif-i¢ci Tartisma (10 dk.): Uygulamalar iizerine tartigma yapilmasi.

Kisa Smav 5 (15 dk.): Ders sonunda, derslerde islenen konular1 igeren|
bir kisa sinavin yapilmasi.

IKonu Anlatimi: Ara Smav sonrasi islenen konularin tekrari.

Smif-i¢i Uygulama (80 dk): Ara Smav sonrasi iglenen konulara iligkin|

15 0rnek problemlerde hesaplamalarinin yaptirilmast. 1. Ara Smav sonrasi iglenen konularin tekra
edilmesi.
Simif-ici Tartisjma (10 dk.): Elektrik ve manyetik alanlarin Gzef
tartigmasi.
16 Final 1. Islenen konularin tiimiiniin tekrar edilmesi.
AKTS iSYUKU TABLOSU
Etkinlikler ‘ Say1 Siiresi (Saat) Toplam Isyiikii
Ders Saati H 14 H 2 H 28
Laboratuvar H H H
Uygulama H 14 H 2 H 28
Arazi Calismasi H H H
Simif Dis1 Ders Calismasi H 14 H 2 H 28
Derse Ozgii Staj H H H
1 |
Kiiciik Sinavlar/Stiidyo Kritigi H 5 H 5 H 25
Projeler H H H
Sunum / Seminer H H H
Ara Siavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 2 2
Final .(Smav Siiresi + Smnav Hazirhk 1 25 25
Siiresi)
Toplam isyiikii: H 156
Toplam Isyiikii / 30(s): H 5.2
AKTS Kredisi: H 5
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences

Department of Physics

Introduction to Electrical and Magnetic Properties of Matter
FI17.3270
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 Onder YARGI

ASSISTANT(S)

This course aims to provide students with a comprehensive understanding of the behavior
of dielectric and magnetic materials under electric and magnetic fields; to enable them to
recall and comprehend the fundamental concepts and equations, apply this knowledge in
COURSE OBJECTIVES problem solving, analyze and compare the behavior of different materials, and critically
evaluate the results obtained. Ultimately, the course seeks to ensure that students can
synthesize their knowledge and reach a level where they can develop new problem
solutions and application examples.

This course covers the behavior of dielectric and magnetic materials under electric and
magnetic fields. It begins with the study of charge distribution in dielectrics, multipole
expansion, dipole moments, polarization, and capacitors with dielectrics. Topics such as
atomic and molecular dipoles, polarizable spheres, Gauss’s law, and polarization in varying
fields are examined in detail. The course then focuses on the behavior of magnetic
materials in fields, including magnetic “charge” density, magnetic dipole moment, atomic
COURSE CONTENT spin and magnetic moment, magnetic permeability, permanent magnets, and
ferromagnetism.

Throughout the course, theoretical lectures are reinforced with example problem solving;
classroom discussions provide conceptual depth, and short quizzes are used to regularly
assess learning progress. By the end of the semester, students are expected to have
developed a comprehensive understanding of the physical properties and applications of
dielectric and magnetic materials.

Coursebooks:

RECOMMENDED OR REQUIRED [1] Serway, Raymond A., and Robert J. Beichner. Fen ve Miihendislik I¢in Fizik. 2. cilt,
READING Palme Yayincilik, 2011.

[2] Griffiths, David J. Elektromanyetik Teori. Cev. Basri Unal, 3. baski, Gazi Kitabevi,
2022.
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Recommended Readings:

[1] Callister, W. D., and D. G. Rethwisch. Malzeme Bilimi ve Miihendisligi. Nobel
Akademik Yaymcilik.

[2] Turton, Rid, and Yahya Kemal Yogurteu. Katilarin Fizigi.

[3] Hummel, R. Electronic Properties of Materials. Springer-Verlag, 2000.

[4] Solymar, L., and D. Walsh. Lectures on the Electrical Properties of Materials. Oxford
University Press, 1998.

[5] Barrett, C. R., W. D. Nix, and A. S. Tetelman. The Principles of Engineering Materials.

Prentice-Hall, 1973.

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

1. Acquire fundamental knowledge of the electrical and magnetic properties of
matter. These basic concepts strengthen the student's understanding of
connections with Electromagnetism, Solid State Physics, and Atomic &
Molecular Physics. Also provides insight into how magnetic properties arise in
magnetic materials.

Course Learning Outcomes

2. Gain knowledge about the production and analysis of magnetic materials.

3. Develop awareness to follow scientific and technological developments more
closely (e.g., by attending online seminars of collaborating universities on the
same subject).

4. Gain opportunities to work both individually and in groups.

5. Develop written and oral communication skills.

EVALUATION SYSTEM

‘ Activities Number Percentage of Grade

‘ Attendance/Participation H H

‘ Laboratory H H

‘ Application H H

‘ Special Course Internship (Work Placement) H H

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

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 5 %30

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). 1 %30

e  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the

~Anvivoa

Quizzes/Studio Critics:
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-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
course

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

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Dielectrics, charge distribution, multipole]
lexpansion.
1 In-class Practice (80 min): Calculations on dielectrics SERWAY FiZiK 2, GRIFFITHS
and multipole expansion. ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Applications of]
dielectrics.
Lecture: Potential field of a dipole, torque, and force.
) Ir(l);z::s:l al:jatc:lce (80 min): Example problems on| SERWAY FiZiK 2, GRIFFITHS
potentl rque. ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Relation between|
otential field and torque.
Lecture: Atomic and molecular dipoles, permanent and
induced dipoles.
In-class Practice (80 min): Example problems on|
dipoles. SERWAY FiZIK 2, GRIFFITHS
3 ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Use of dipoles. Quiz 1: Dielectrics and Dipoles,
Quiz 1 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Electric fields in polarized matter, dielectric
capacitors.
SERWAY FiZiK 2, GRIFFITHS
4 In-Class Practice (80 min): Example problems. ELEKTROMAGNETIK TEORI
In-Class Discussion (10 min): Types of dielectric
capacitors.
Lecture: Electric field of a polarizable sphere, dielectric
sphere in uniform field.
In-class Practice (80 min): Example problems. SERWAY FiZIK 2. GRIFFITHS
S In-class Discussion (10 min): Differences between EL].EKTROMA.GNETIK.TEOR.I
. . . Quiz 2: Electric Field, Dielectrics
dielectrics and insulators.
Quiz 2 (15 min): At the end of the lesson, a short quiz]
covering the topics studied in class.
6 Lecture: Field of a charge in dielectric medium, SERWAY FiZiK 2, GRIFFITHS
Gauss’s Law. ELEKTROMAGNETIK TEORI
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In-class Practice (80 min): Problems on current,
resistance, power.

In-class Discussion (10 min): Gauss’s Law.

[Lecture: Polarization in varying fields, bound currents,)
[EM waves in dielectric medium.

SERWAY FiZiK 2, GRIFFITHS

7 In-class Practice (80 min): Example problems. ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Electromagnetic waves.
8 Midterm 1 1. Review of all topics covered up to the exam week.
[Lecture: Behavior of different materials in magnetic
fields, magnetic charge density.
In-class Practice (80 min): Solving example problems SERWAY FiZiK 2, GRIFFITHS
9 related to magnetic fields and magnetic forces. ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Discussion on the Earth’s|
magnetic field and its effects on life on Earth.
Lecture: Current loop, torque in external field.
In-class Practice (80 min): Example problems, SERWAY FIZIK 2, GRIFFITHS
10 ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Magnetic dipole.
Quiz 3: Dielectrics, Electromagnetic Waves
Quiz 3 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Current in atoms, spin and magnetic moment.
SERWAY FiZiK 2, GRIFFITHS
1 In-class Practice (80 min): Example problems. ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Spin and magnetic]
moment.
Lecture: Magnetic permeability, field of magnetic
material, permanent magnets.
SERWAY FiZiK 2, GRIFFITHS
In-class Practice (80 min): Example problems. ELEKTROMAGNETIK TEORI
12
In-class Discussion (10 min): Magnetic permeability.
Quiz 4: Magnetic Moment
Quiz 4 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Free currents and H-field, Ferromagnetism.
SERWAY FiZiK 2, GRIFFITHS
13 In-class Practice (80 min): Example problems. ELEKTROMAGNETIK TEORI
In-class Discussion (10 min): Ferromagnetism.
Lecture: Applications related to covered topics.
In-class Practice (80 min): Example problems.
14 SERWAY FiZiK 2, GRIFFITHS
In-class Discussion (10 min): Applications. ELEKTROMAGNETIK TEORI
Quiz 5: Magnetic Field of the Material
Quiz 5 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.
Lecture: Review of Topics Covered After the Midterm
[Exam.
In-class Practice (80 min): Solving example problems
15 related to the topics covered after the midterm exam. Review of the topics covered after the midterm exam.
In-class Discussion (10 min): Discussion, based on|
Maxwell’s equations, on how electric and magnetic
fields are produced and altered by charges, currents, and
changing fields.
16 Final Review of all topics covered.
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]
Activities H Duration (Hour) H Total Workload

Course Hours 2 28

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) 22

Final (Examination Duration + Examination Prep. Duration) 25

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS:-I Temel bilimler ve

fizik alanindaki  kuramsal
bilgilerini akademik diizeyde
analiz, yorum ve problem

¢Oziimiinde
kullanabileceklerdir. / Use 5 5 5 5 5
their comprehensive = = = = =

theoretical  knowledge in
fundamental sciences and
physics for analysis,
interpretation, and problem-
solving at an academic level.

PS:-Z Uygulamali
bilgilerini fiziksel siireglerin
modellenmesi, deneysel
tasarim ve problem
¢Oziimiinde etkili ve amaca
yonelik bicimde _ _ _ _ _

kullanabileceklerdir. / Apply - - - - -
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
¢oziimiinde etkili bicimde
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.

PS‘-4 Disiplinleraras1  bir

yaklagimla, 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

[°N
[°N
[F°N
[F°N
[°N

uygulama ve say1sal

modelleme ve hesaplamali = = = = =
fizik araglarini kullanma ve

geligtirme becerilerini,

kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek
enerji fizigi, nanoteknoloji,
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yenilenebilir/alternatif enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum teknolojileri  gibi
disiplin-i¢i ve disiplinlerarasi
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 wusing 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 zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek 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 geligmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak icin
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.

PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglari ve toplumsal etkileri = = = = =
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile
evrensel degerler
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dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
ebileceklerdir. / 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  bigimde
calisabileceklerdir. / Work
effectively both independently
and as part of a team.

PS ‘-10 Fizik  alaninda

giivenilir bilgi kaynaklaria
ulasarak literatlir taramasi
yapabilecek ve akademik
arastirma tasarlayip
yiiriitebileceklerdir. / reliable - - - - =
sources of  information,
conduct literature reviews,
and design and carry

out academic research in the
field of physics.

PS ‘-11 Fizik konularimni,

teorileri, arastirmalar1  ve
problem ¢oziimlerini, fizik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii 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.

1w
1w
1
1
1

1
1
(F°N
(F°N
I

PC-12 Laboratuvar
caligmalarinda 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.
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