FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Fizik

DERSIN ADI

Katihal Fizigi 2

DERSIN KODU

FIZ4690

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, ingilizce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Se¢meli @ Fizik Lisans Program

DERSIN KATEGORISi

Uzmanlik Alan Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Banu SUNGU MISIRLIOGLU

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, &grencilere katihal fiziginin temel kavram ve ilkelerinin acik bir sunumunu
saglayarak, katilarin elektriksel, optik, manyetik ve dielektrik Ozelliklerini derinlemesine
kavramalarina ve uygulamalarma yardimecr olmaktir. Ders ayni zamanda, dgrencilere etkin bir
sekilde organize edilmis giincel teknolojik gelismelerin 15181 altinda metal/yariiletken/yalitkan
temelli aygitlarin ¢alisma prensipleri hakkinda bilgi saglamak ve

disiplinleraras1 uygulamalarini gerceklestirebilme becerileri kazandirmayi amaglamaktadir.

DERSIN iCERIGI

Enerji band diyagrami; yariiletkenler; elektriksel iletkenlik; fotoiletkenlik; yariiletken aygitlar;
kutuplanma; manyetik 6zellikler; siiperiletkenlik.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar1

Ders Kitaplari:

[1] Caferov, T., Katihal Elektronigi, YTU Vakfi Yaymlari, 2000.

[2] Aydogan, S., Katihal Fizigi, Nobel Yaymncilik, 2014.

Zorunlu Kaynaklar:

[1] Kittel, C., Katihal Fizigine Giris, (Cev. B. Karaoglu), BilgiTek Yayincilik, 1996.
[2] Dikici, M., Katthal Fizigi, Segkin Yayincilik, 2013.

[3] Koksal, F. & Kdseoglu, R., Katthal Fizigi, Nobel Yaymecilik, 2015.

Onerilen Kaynaklar:

Akat, E., Katihal Fizigi Temelleri, Papatya Yaymcilik, 2010.

Bu dersi basarryla tamamlayan 6grenciler,

1. Katilan elektriksel o6zelliklerini, siniflandiriimalarini ve akim iletim mekanizmalarini
aciklayabileceklerdir.
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Yariiletkenlerin elektriksel iletkenliklerini hesaplayabileceklerdir.

Katilarin optik ozelliklerini aciklayarak, fotoiletkenlik parametresini
hesaplayabileceklerdir.

Katilarin manyetik dzelliklerine gore siniflandirabileceklerdir.

Siiperiletken malzemeleri 6zelliklerine gore siniflandirabileceklerdir.

Metal/yariiletken/yalitkan temelli cihazlarin ¢alisma prensiplerini agiklayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e  Detayh Degerlendirme Kriterleri: 14 %5

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢ézme siireclerine katki saglayabilme

‘ 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
kapsamli1 sorularin sorulmast

e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika)

1 %10

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

Odev:

e icerik: Derste islenen temel kavramlarin elestirel bicimde

yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi

alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi
e  Format: Yazili raporlar ve grup sunumlari
e  Detayh Degerlendirme Kriterleri: 1 %15

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamali diigiinebilme, yorumlama ve gerekcelendirme siire¢lerinin
yiiriitiilebilmesi

‘ Sunum/Jiiri: H H ‘

| Proje: | | |

Seminer/Workshop
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Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularn 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 ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢6zme 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
Konu Anlatim: Katilarin Elektrik Ozelliklerine gore Smiflandirilmast,
[Enerji Band Diyagramlari. )
Katilarin Elektrik Ozelliklerine gore}
Simif-i¢ci  Uygulama (5 dk.): Enerji Band Diyagramlar1 iliskin| Siniflandirilmasi hakkinda onbilgileri

1 ornekleme yaptirtlmasi. okunmasi, Kaynak: Ders Kitab1 1, Boliim 2.
) Enerji Band Diyagramlar1 Kaynak: Ders Kitabj
Smif-ici Tartisma (5 dk.): Katilarin Elektrik Ozelliklerine gore 1, Bolim 2.
kullanim alanryla ilgili tartismanin yapilmasi.
Konu Anlatimi: Katkisiz (Asal) Yariletkenler, Katkili Yariiletkenler|
(n tipi/ p tipi).
Simif-i¢ci Uygulama (5 dk.): Katkisiz (Asal) Yariiletkenler, Katkily
Yariiletkenler (n tipi/ p tipi) kavramlarinin &rneklemelerinin] Katkisiz  (Asal)  Yariletkenler,  Katkils
2 lyaptirilmasi. Yariiletkenler (n tipi/ p tipi) hakkinda
onbilgilerin okunmas1 Kaynak: Ders Kitab1 1,
Smif-ici Tartisma (5 dk.): Katkisiz (Asal) Yariletkenler, Katkili Bolim 2.
Yariiletkenler (n tipi/ p tipi) uygulamalar1 ve bunlarin
karsilastirilmasina iliskin tartismanin yapilmasi.
Konu Anlatimi: Yariiletkenlerde Yiik Tastyicilarimin Istatistigi: Fermi
Dirac Fonksiyonu.
e . R - Yariiletkenlerde Yiik Tasiyicilarmin Istatistigi:
3 S;mtfr:ﬁ;l alg/gulama (5 dk): Fermi Dirac Fonksiyonu uygulamasininj Fermi Dirac Fonksiyonu hakkimda on bilgileri
yap ’ okunmasi1 Kaynak: Ders Kitabi 1, Boliim 2.
Smif-ici Tartisma (5 dk.): Fermi Dirac Fonksiyonu yapisinin|
tartisiimasi.
Konq Anlg?nmn:.Ase}l Yariiletkenlerde yiik tasryici konsantrasyonu ve Asal Yaniletkenlerde yiik tagtyicy
Fermi Enerji Seviyesi. . .. H
4 konsantrasyonu ve Fermi Enerji Seviyesi.

Siif-ici Uygulama (5 dk): Asal Yaniletkenlerde yiik tastyici

konsantrasyonu ve Fermi Enerji Seviyesi uygulamasinin yaptirilmasi.

hakkinda 6n bilgilerin okunmasi Kaynak: Ders|
Kitab1 1, Bolim 2.
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Sinif-ici Tartisma (5 dk.): Uygulama sonuglarinin tartisiimasi.

Konu Anlatimi: Katkili Yariiletkenlerde yiik tastyici konsantrasyonu
ive Fermi Enerji Seviyesi, Elektriksel Iletkenlik.

Sif-ici Uygulama (5 dk.): Katkilh Yariletkenlerde yiik tastyicy
konsantrasyonu ve Fermi Enerji Seviyesi, Elektriksel Iletkenlik

Asal Yariiletkenlerde yiik tastyicy
konsantrasyonu ve Fermi Enerji Seviyesi
hakkinda 6n bilgilerin okunmasi. Kaynak: Ders|

5 hesaplanmasi {izerine uygulamanin yaptirilmasi. Kitabi 1, Bolim 2.
. . . Elektriksel Tletkenlik hakkinda &n bilgileri
Sinif-ici Tartisma (5 dk.): Uygulama sonuglarinin tartisiimasi. okunmast. Kaynak: Ders Kitabi 1, Bolim 2.
Kisa Smav (15 dk.): Ders sonunda, derste islenen konular1 igeren bir
kisa sinavin yapilmasi.
IKonu Anlatimi: Hall Olay1.
Simif-i¢ci Uygulama (5 dk.): Hall Olay1 hakkinda uygulamanin
tiril .
6 paptiriimast . Hall olayr hakkinda 6n bilgilerin okunmasi,
Sinif-ici Tartisma (5 dk.): Uygulama sonuglarinin tartisiimasi. Kaynak: Ders Kitabi 1, Boliim 2.
Konu Anlatimi: Optik Ozellikler, Fotoiletkenlik. . w oo . .
onu Anlatimz: Optik Ozellikler, Fotoiletkenli Optik  Ozellikler, Fotoiletkenlik hakkind
7 Simif-i¢i Uygulama (5 dk.): Fotoiletkenlik hesaplamasinin yaptirilmasi. %I;?Sfll 1;3;111 okunmasi Kaynak: Ders Kitab1 2,
Simf-ici Tartisma (5 dk.): Optik Ozelliklerin tartisiimas.
8 Ara Smav 1 Smav ) haftasina . kadgr islenen  konulari
tiimiiniin tekrar edilmesi.
IKonu Anlatimi: Metal-Yariiletken Kontaklar.
Smif-ici Uygulama (5 dk.): Metal-Yariiletken Kontaklar
9 hesaplamalarinin yaptirilmasi. Metal-Yariiletken Kontaklar hakkinda 6
bilgilerin okunmasi Ders Kitab1 2, Bolim 12.
Smif-ici Tartisma (5 dk.): Metal-Yariletken Kontaklarin|
disiplinlerarasi alanlardaki 6neminin ve uygulamalarimin tartigiimasi.
IKonu Anlatimi: p-n Eklemler.
Simif-i¢ci Uygulama (5 dk.): p-n Eklemlerin hesaplamalarinin
10 lyaptirilmasi. p-n Eklemler hakkinda &nbilgilerin okunmasi
Ders Kitabi 2, Boliim 13.
Sinif-ici Tartisma (5 dk.): p-n Eklemlerin disiplinlerarasi alanlardaki
Oneminin ve uygulamalarmin tartigiimasi.
IKonu Anlatimi: Giines Pilleri, Transistorler.
Sinif-ici Uygulama (5 dk.): Giines Pilleri, Transistorlerin ¢aligmal
1 prensiplerinin uygulamalari. Gilines Pilleri, Transistorler hakkinda 0
bilgilerin okunmasi Ders Kitab1 2, Bolim 13.
Sinif-ici Tartisma (5 dk.): Giines Pilleri, Transistorlerin disiplin i¢i ve
disiplinlerarasi uygulamalarina iliskin tartismanin yapilmasi.
Konu  Anlatimi:  Maddenin ~ Manyetik ~ Ozelliklere  gore
Siniflandirilmasi.
Simif-ici Uygulama (5 dk.): Maddenin Manyetik Ozelliklere gore Maddenin ~ Manyetik  Ozelliklere gore
12 uygulamalarinin incelenmesi. Simiflandirilmasi hakkinda onbilgileri
okunmasi Ders Kitab1 2, Boliim 14.
Sinif-ici Tartisma (5 dk.): Uygulama sonuglarinin tartisiimasi.
Konu Anlatimi: Siiperi . . oo
13 onu Anlatim: Stiperiletkenler Siiperiletkenler hakkinda onbilgilerin okunmasi

Smif-ici  Uygulama: (5 dk) Siiperiletken  malzemelerinin

Ders Kitab1 2, Boliim 15.
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siniflandirilarak problem ¢oziimleri.

Simif-i¢i Tartisma: (5 dk.) Siiperiletkenlerin disiplinlerarasi alanlardal
uygulamalarmin tartigmasinin yapilmast.

Konu Anlatim: Dielektrik Ozellikler.

Sinif-ici Uygulama: (5 dk) Dielektrik oelliklerine gére maddenin
6rneklemesinin yaptirilmasi.

Dielektrik  Ozellikler hakkinda 6nbilgileri

14 okunmasi Ders Kitab1 2, Boliim 16.
Sinif-ici Tartisma: (5 dk.) Uygulama sonug¢larinin tartisiimasi.
Ogrenci sunumlarimin dinlenmesi.
Sinif-ici Uygulama (15 dk.): Sunumlarin uygulamalarinin incelenmesi. Odev konularinmn arastiriimast, ode
15 hazirlanmasi ve ayrica sunumlarint
Sinif-ici Tartisma (5 dk.): Uygulama sonuglarinin tartisiimasi. hazirlanmasi.
16 Final Islenen konularn tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

S Siiresi (Saat)
3

ayl
14| |

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk

Siiresi)

Toplam is 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

Solid State Physics 2

CODE

FIZ4690

LOCAL CREDIT

3

ECTS

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

Banu SUNGU MISIRLIOGLU

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to classify solids according to their electrical properties, teach the band
structures of metal semiconductors and insulators, provide information about the optical
and magnetic properties of solids and the operating principles of semiconductor-based
devices.

COURSE CONTENT

Energy band diagram; semiconductors; electrical conductivity; photoconductivity;
semiconductor devices; polarization; magnetic properties; superconductivity.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] Caferov, T., Solid-State Electronics, YTU Foundation Publications, 2000.

[2] Aydogan, S., Solid-State Physics, Nobel Publishing, 2014.

Required References:

[1] Kittel, C., Introduction to Solid-State Physics, (Trans. B. Karaoglu), BilgiTek
Publishing, 1996.

[2] Dikici, M., Solid-State Physics, Segkin Publishing, 2013.

[3] Koksal, F. & Koseoglu, R., Solid-State Physics, Nobel Publishing, 2015.
Recommended References:

[1] Akat, E., Fundamentals of Solid-State Physics, Papatya Publishing, 2010.

Course Learning Outcomes

Upon successful completion of the course, students will be able to
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Explain the electrical properties of solids, their classification, and current
conduction mechanisms.

Calculate the electrical conductivity of semiconductors.

Explain the optical properties of solids and calculate the photoconductivity

parameter.

Classify solids according to their magnetic properties.

Classify superconducting materials based on their properties.
Explain the operating principles of devices based on metals, semiconductors, and

insulators.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:

14 5%
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
‘ 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) 1 10%
e  Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course
Homework Assignments:
e  Content: Weekly assignments requiring critical analysis of fundamental
concepts covered in class and identification of examples of these
concepts within both intra-disciplinary and interdisciplinary contexts
e  Format: Written reports and group presentations
e  Detailed Assessment Criteria: 1 15%
-Ability to logically and accurately demonstrate the problem-solving
process
-Ability to find practical examples of the concepts
- Ability to carry out processes of applied thinking, interpretation, and
justification
‘ Presentations/Jury: H H ‘
‘ Project: H H ‘
Seminar/Workshop
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Midterms:

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

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

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. (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 %60 ‘

Percentage of Final Examination %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Classification of Solids Based on Electrical
Properties, Energy Band Diagrams. 1. Reading preliminary information on the Classification of
Quick Practice (5 minutes): Students will practice on Solids Based on Electrical Propertics
1 Enerey Band Diagrams Source: Course book 1, Chapter 2.
' 2. Reading on Energy Band Diagrams
In-Class Discussion (5 minutes): Discussion on| Source: Course book 1, Chapter 2.
applications of solids based on their electrical properties.
Lecture: Intrinsic Semiconductors, Extrinsic
Semiconductors (n-type / p-type).
Quick Practice (5 minutes): Students will work]
through Examples on intrinsic and extrinsic (n-type/p- 1. Reading preliminary information on Intrinsic and
2 type) semiconductors. Extrinsic Semiconductors (n-type / p-type) Source:
Course book 1, Chapter 2.
In-Class Discussion (5 minutes): Comparison and
discussion on the applications of intrinsic and extrinsic|
semiconductors.
Lecture: Carrier Statistics in Semiconductors: Fermi-|
Dirac Function.
Quick Practice (5 minutes): Guided practice applying
the concept of the the Fermi-Dirac Distribution. 1. Reading preliminary information on Carrier Statistics in
3 Semiconductors: Fermi-Dirac Function Source: Course
In-Class Discussion (5 minutes): Discussion on the book 1, Chapter 2.
structure and significance of the Fermi-Dirac Function.
4 [Lecture: Carrier Concentration and Fermi Energy Level 1. Reading on Carrier Concentration and Fermi Energy
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in Intrinsic Semiconductors.

Quick Practice (5 minutes): Guided practice in|
applying carrier concentration and Fermi level
calculations in intrinsic semiconductors.

In-Class Discussion (5 minutes): Discussion of the]
results of the application.

Level in Intrinsic Semiconductors Source: Course book
1, Chapter 2.

[Lecture: Carrier Concentration, Fermi Energy Level
and Electrical Conductivity in Extrinsic
Semiconductors.

Quick Practice (5 minutes): Guided practice in|
calculating the carrier concentration, Fermi energy, and

Reading on Carrier Concentration and Fermi Energy
Level in Extrinsic Semiconductors Course book 1,

5 electrical conductivity in extrinsic semiconductors. Chapter 2.
Reading on Electrical Conductivity Course book 1,
In-Class Discussion (5 minutes): Discussion of the] Chapter 2.
results of the application.
Quiz (15 minutes): A quiz at the end of the class|
covering the topics taught during the session.
[Lecture: Hall Effect.
Quick Practice (5 minutes): Practical application| . L . .
6 related to the Hall Effect. Reading preliminary information on the Hall Effect
Course book 1, Chapter 2.
In-Class Discussion (5 minutes): Discussion on the]
results of the application.
Lecture: Optical Properties, Photoconductivity.
Quick Practice (5 minutes): Guided practice in|
7 calculating the photoconductivity calculations of the Reading on Optical Properties and Photoconductivity
semiconductors. Source: Coursebook 2, Chapter 18.
In-Class Discussion (5 minutes): Discussion on the]
optical properties of the semiconductors.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Metal-Semiconductor Contacts.
Quick Pr?ctlce (5 minutes): Calculations related to Reading preliminary information on  Metal-
metal-semiconductor contacts. .
9 Semiconductor Contacts
In-Class Discussion (5 minutes): Interdisciplinary Source: Coursebook 2, Chapter 12.
significance and applications of metal-semiconducto
contacts.
Lecture: p-n Junctions.
Quick Practice (5 minutes): Practice on calculations| . .. . . .
10 related to p-n junctions Reading preliminary information on p-n Junctions
’ Source: Coursebook 2, Chapter 13.
In-Class Discussion (5 minutes): Interdisciplinary
significance and applications of p-n junctions.
Lecture: Solar Cells, Transistors.
Quick Practice (5 minutes): Guided practice on the]
1 operating principles of solar cells and transistors. Reading preliminary information on Solar Cells and

[n-Class Discussion (5 minutes): Discussion on|
disciplinary and interdisciplinary applications of sola
cells and transistors.

Transistors Source: Coursebook 2, Chapter 13.
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[Lecture: Classification of Materials Based on Magnetic
Propertiestransformations.
Quick Practice (5 minutes): Guided practice on 1. Reading preliminary information on the Classification of
12 exploration of applications based on magnetic| Materials Based on Magnetic Properties Source:
[properties. Coursebook 2, Chapter 14.
In-Class Discussion (5 minutes): Discussion of the]
results of the application.
[Lecture: Superconductors.
Quick Practice (5 minutes): Guided practice inl
13 identifying the superconducting materials and problem 1. Reading preliminary information on Superconductors
solutions. Source: Coursebook 2, Chapter 15.
[n-Class Discussion (5 minutes): Discussion on|
interdisciplinary applications of superconductors.
[Lecture: Dielectric Properties of the materials.
[Quick Practice (5 minutes): Guided examples based on|
14 the dielectric properties of the materails. 1. Reading preliminary information on Dielectric
Properties Source: Coursebook 2, Chapter 16.
In-Class Discussion (5 minutes): Discussion of the]
results of the application.
Student Presentations.
In-C;lasg Act;vnty_ as mmutes)f Examination of the 1. Researching homework topics, preparing homework and
15 applications given in the presentations. . .
preparing presentation.
In-Class Discussion (5 minutes): Discussion of the]
results of the applications.
16 Final Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours H 14 H 3 H 42
Laboratory H H H
Application ‘ ‘ ‘ ‘ ‘ ‘
Field Work H H H
Study Hours Out of Class H 14 H 3 H 42
Special Course Internship (Work Placement) H H H
Homework Assignments H 1 H 7 H 7
Quizzes/Studio Critics N 10 H 10
1 |
Presentations / Seminar H H H
Mid-Terms (Examination Duration + Examination Prep. Duration) H 1 H 15 H 15
Final (Examination Duration + Examination Prep. Duration) H 1 H 20 H 20
Total Workload: H 136
Total Workload / 30(h): H 4.53
ECTS Credit: 5
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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

1w

1w

1w

1w

1w
1

level.
PS‘-Z Uygulamali1 bilgilerini
fiziksel stireclerin

modellenmesi, deneysel tasarim
ve problem c¢oziimiinde etkili
ve amaca yonelik bigimde
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
¢ozlimiinde  etkili  bigimde
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.

Pg-4 Disiplinlerarast  bir

yaklagimla, farkli alanlarda
edinmis olduklar: bilgileri
sentezleyebileceklerdir. / _ _ _ _ _ 3
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 araglarimi
kullanma ve geligtirme
becerilerini, kuramsal fizik, - - - - - -
niikleer fizik, yogun madde
fizigi, yilksek enerji fizigi,
nanoteknoloji,

yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi
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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 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 zeka teknolojilerini,
problemleri  ¢ozmek,  veri

analizi yapmak ve
simiilasyonlar ger¢eklestirmek
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 geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak 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
aragtirmalarin1 = ve  mesleki
faaliyetlerini yiirtitiirken

dogabilecek hukuksal sonuglar
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  bi¢imde
calisabileceklerdir. / Work
effectively both independently
and as part of a team.
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PC-10 Fizik  alaninda
giivenilir  bilgi kaynaklarina
ulagarak literatiir  taramasi
yapabilecek  ve  akademik
arastirma tasarlayip
ylriitebileceklerdir. / Access - - - - - =
reliable sources of information,
conduct literature reviews, and
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 sozli 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
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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