FAKULTE / ENSTITU ADI

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Fizik

DERSIN ADI

Fizik 3

DERSIN KODU

F172131

YEREL KREDIiSi

5

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @Fizik Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Birsel CAN OMUR

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin dalgalar ve optik konularinda temel fiziksel ilkeleri uygulayabilecek,
analiz edebilecek ve ilgili problemleri c¢ozebilecek diizeye ulagmalarini saglamaktir. Bu ders
kapsaminda &grencilerin, harmonik hareketi farkli sistemlere uygulayabilmeleri, dalga denklemini
temel Ozellikleriyle ifade edebilmeleri ve ses dalgalartyla ilgili girisim, Doppler etkisi gibi olgulari
aciklayabilmeleri hedeflenmektedir. Ayrica dalgalarin {ist iiste binmesi, duran dalgalar ve
elektromanyetik dalgalarla ilgili temel kavramlar1 degerlendirebilmeleri; 15181 yansimasi, kirtlmas,
mercekler ve girisim olaylariyla ilgili problemleri ¢6zebilmeleri amaglanmaktadir.

DERSIN iCERIGI

Saliim hareketi; bir yaya bagli bir cismin hareketi, basit harmonik harekette (bhh) parcacik, basit
harmonik salmicinin enerjisi, basit harmonik hareketin diizgiin dairesel hareketle karsilastirilmasi,
sarkag, soniimlii salinimlar, zorlanmig salinimlar, dalga hareketi; bir bozulumun yayilmasi, ilerleyen
dalga, sicimlerde dalgalarin siirati, yansima ve iletim, sicimlerde siniissel dalgalarla enerji aktarim
hiz1, dogrusal dalga denklemi, ses dalgalari; ses dalgalarinda basing degisimleri, ses dalgalarmnin
stirati, periyodik ses dalgalarinin siddeti, dopler etkisi, iistiiste binme ve duran dalgalar; girisimdeki
dalgalar, duran dalgalar, smir sartlar1 altinda dalgalar, hava siitunlarinda duran dalgalar, vurular:
zamanda girisim, elektromanyetik dalgalar; yerdegistirme akimi ve amper yasasinin genel formu,
Maxwell denklemleri ve Hertz'in kesifleri, diizlem elektromanyetik dalgalar, elektromanyetik
dalgalarla taginan enerji, momentum ve 151mim basinci, elektromanyetik dalgalarin spektrumu, 151810
dogasi: 15181 dogasi, 15in optiginde 1sin yaklagimi, yansima altinda dalga, kirilma altinda dalga,
Huygens ilkesi, dagilim, tam i¢ yansima, goriintii olusumu: diiz aynalarda olusan goriintiiler, kiiresel
aynalarda olusan goriintiiler, kirilma ile olusan goriintiiler, ince merceklerde olusan goriintiiler,
mercek sapmalar1, gbz, basit bilyiiteg, bilesik mikroskop, teleskop, dalga optigi: Young ¢ift yarik
deneyi, girisimdeki dalgalar, ¢ift yarik girisim deseninin siddet dagilimi, yansima sebebiyle faz
degisimi, ince filmlerde girisim.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:
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Yayinevi, 2022.

Onerilen Kaynaklar:

[1] Young, Hugh D. & Freedman, Roger A. Sears and Zemansky’s University Physics. Pearson.
[2] Giancoli, Douglas C. Fen Bilimcileri ve Miihendisler Icin Fizik. Akademi Yaymcilik.

Bu dersi basarryla tamamlayan 6grenciler,
1. Harmonik hareketi ¢esitli fiziksel sistemlere uygulayabileceklerdir.
2. Dalgalarin temel 6zelliklerine gore dalga denklemini yazabileceklerdir.

Sesin  fiziksel oOzelliklerini, ses dalgalarimin girisimini ve Doppler etkisini
aciklayabileceklerdir.

Ders Ogrenim Ciktilar: . Dalgalarn st iiste binmesi prensibini ve duran dalgalar1 agiklayabileceklerdir.

Elektromanyetik dalgalarla ilgili temel problemleri ¢dzebileceklerdir.
Is1g1in yansimasini ve aynalarda goriintii olusumunu aciklayabileceklerdir.
Isigin kirilmasi ve mercek sistemlerinde goriintii 6zelliklerini aciklayabileceklerdir.

Young ¢ift yarik deneyini ve ince filmlerdeki girisim olay:r ile ilgili problemleri
¢ozebileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Payr

‘ Devam/Katilim: H H

‘ Laboratuvar: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Calismasi: H H

Derse Ozgii Staj:

Kisa Smavlar/Stiidyo Kritigi:
e icerik: islenen konular kapsayan sorularin sorulmasi

e  Format: Yiiz ylize kisa sinav

5 %30
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
| Odev: | | |
‘ Sunum/Jiiri: H H ‘
| Proje: | | |
‘ Seminer/Workshop: H H ‘
Ara Smavlar:
e icerik: Smav haftasmna kadar islenen konular1 kapsayan sorular
e  Format: Yiiz ylize. Sinav
1 %30

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
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Final:

e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz ylize. Sinav

e  Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmis oldugunun

gosterilmesi

-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

Dénem ici Cahsmalarin Basari Notuna Katkisi H %60 ‘

Final Sinavinin Basar1 Notuna Katkisi H %40 ‘

TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatinm: SALINIM HAREKETI; Bir Yaya Bagl Bir Cismin|
Hareketi, Basit Harmonik Harekette (BHH) Pargacik, Basit Harmonik|
Salinicinin  Enerjisi, Basit Harmonik Hareketin Diizgiin Dairesel
Hareketle Karsilastirilmasi, Sarkag.

Simif-i¢ci Uygulama: Salmim hareketi tanimlarma iliskin drnekleme
aptirilmast.

Basit Harmonik Hareketin temel ilkelerini
gozden gecirilmesi.

Sarka¢ ve yay sistemine iliskin 6n bilgileri
hatirlanmasi ve etkinlestirilmesi. Kaynak: Ders
Kitabi, Boliim 15.

Konu Anlatimi: Sontimlii Salmimlar, Zor}annns Salimimlar, DALGA
HAREKETI; Bir Bozulumun Yayilmasi, Ilerleyen Dalga, Sicimlerde
Dalgalarin Siirati, Yansima ve Tletim.

Simif-i¢ci Uygulama: Dalga hareketi tanimlarina iliskin 6rnekleme
aptirilmast.

Sontimlii ve zorlanmis salmmmlar ile ilgili
boéliimlerin okunulmasi ve 6grenilmesi.

flerleyen dalga ve dalga iletimi konularim
onceden gozden gecirilmesi. Kaynak: Ders|
Kitabi, Boliim 15-16.

Konu Anlatim: Sicimlerde Siniissel Dalgalarla Enerji Aktarim Hizi,
Dogrusal Dalga Denklemi.

Simif-i¢ci  Uygulama: Enerji aktarimi1 ve dalga denklemlerinin|
matematiksel bagntilarla uygulamasinin yaptirilmasi.

Kisa Sinav 1: Ders basinda, 6nceki derslerde islenen konulari igeren|
kisa sinavin yapilmasi.

Enerji aktarimi ve dalga denklemi konularinj
iceren bolimlerin okunmasi. Kaynak: Ders|
Kitabi, Boliim 16.

Konu Anlatimi: SES DALGALARI; Ses Dalgalarinda Basing
Degisimleri, Ses Dalgalarmin Siirati, Periyodik Ses Dalgalarinin|
Siddeti, Dopler Etkisi.

Ses dalgalar1 konusunu igeren  bdliimii

4 okunmasi. Kaynak: Ders Kitabi, Boliim 17.
Simif-i¢ci  Uygulama: Ses dalgalar1 tanimlarma iliskin O6rnekleme
aptirilmasi.
Konu Anlatimi: USTUSTE BINME VE DURAN DALGALAR;
Girisimdeki Dalgalar, Duran Dalgalar, Sinir Sartlar1 Altinda Dalgalar.
. . P P Girisim  ve  duran dalga  konularini
5 Simif-i¢ci Uygulama: Girisim ve duran dalga kavramlarina iliskin modellenmesi  konularmi  iceren  boliimii

Ornekleme yaptirilmasi.

Kisa Sinav 2: Ders basinda, 6nceki derslerde islenen konulart igeren|
kisa sinavin yapilmasi.

okunmasi. Kaynak: Ders Kitabi, Boliim 18.

IKonu Anlatimi: Hava Siitunlarinda Duran Dalgalar, Vurular: Zamanda|
Girigim.

Simif-i¢i Uygulama: Hava siitunlarinda duran dalgalar, vurularla ilgili
uygulama yaptirilmasi.

Hava siitunlarinda duran dalga konularint
okunmast ve ilgili Orneklerin  gdzde
gecirilmesi.

Vuru konusunun okunmasi ve vuru ile ilgili
orneklerin gbzden gecirilmesi.
Kaynak: Ders Kitabi, Béliim 18.

Konu Anlatimi: ELEKTROMANYETIK DALGALAR; Yerdegistirme
IAkim1 ve Amper Yasasinin Genel Formu, Maxwell Denklemleri ve|
Hertz'in Kesifleri, Diizlem Elektromanyetik Dalgalar.

Simif-i¢ci  Uygulama:
Ornekleme yaptirilmasi.

Elektromanyetik dalga kavramlarma iliskin|

Kisa Sinav 3: Ders basinda, 6nceki derslerde islenen konular igeren|

Maxwell denklemleri ve elektromanyetik dalga
kavramlarina ilisgkin 6n bilgilerin hatirlanmasi
ve etkinlestirilmesi. Kaynak: Ders Kitab,|
Boéliim 34.
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kisa sinavin yapilmasi.
Sinav haftasina kadar islenen konularin tekra
8 |Ara Smav . .
edilmesi.
Konu Anlatimi: Elektromanyetik Dalgalarla Tasman Enerji, . ..
> Elektromanyetik  dalgalarin  enerji  tasima
Momentum ve Isinim Basinci, Elektromanyetik Dalgalarin Spektrumu. [ S-S
9 oze.lhkle_rl_ne 1h§k1n on bilgilerin hagrlanmam Vel
Simif-i¢i Uygulama: Enerji, momentum ve basing kavramlartyla ilgili gz‘kmlewrllmem. Kaynak: Ders Kitabt, BSli
Ornekleme yaptirilmast. )
Konu Anlatimi: ISIGIN DOGASI; Isigin Dogast, Isin Optiginde Isin
'Yaklagimi, Yansima Altinda Dalga. Isigin  dalga-parcacik  ikiligi ve  opti
10 ozelliklerinin ~ 6nceden  okunulmasi  vej
Simif-i¢ci Uygulama: Isikla ilgili kavramlarin 6rneklemelerinin ogrenilmesi. Kaynak: Ders Kitabi, Bélim 35.
aptirilmast.
Konu Anlatim:: Kirilma Altinda Dalga, Huygens Tlkesi, Dagilim, Tam)|
I¢ Yansima.
Simif-i¢ci Uygulama: Kirilma, Huygens ilkesi, dagilim ve tam ig Kinima, Huygens ers} e tam i¢ yansima
11 ansima kavramlarmnin drmeklemelerinin vaptirlma konularin1  igeren  bolimlerin  okunmasi.
anst v fon ornekiemeterinin yapir st Kaynak: Ders Kitabi, B6liim 35.
Kisa Sinav 4: Ders basinda, 6nceki derslerde islenen konulart igeren|
kisa sinavin yapilmasi.
Konu Anlatmi: GORUNTU OLUSUMU; Diiz Aynalarda Olusan| . . e
PO .. e : Diizlem ve kiiresel aynalar konular ile ilgili 6
Gortintiiler, Kiiresel Aynalarda Olusan Goriintiiler, Kirllma Ile Olusan| U . .. S
P bilgilerin hatirlanmasi ve etkinlestirilmesi, ilgili
12 Goriintiiler. - L . .
orneklerin gozden gegirilmesi. Kaynak: Ders|
Sinif-i¢ci Uygulama: Goriintii olusumu ile ilgili uygulama yaptiriimast. Kitabi, Boliim 36.
Konu Anlattimi: Ince Merceklerde Olusan Goriintiiler, Mercek|
Sapmalar1, G6z, Basit Biiyiiteg, Bilesik Mikroskop, Teleskop.
Simif-ici Uygulama: Ince mercekler ve optik sistemler iizering ?nc.e. I{lercekle_r ve op tik 51st.efnler k onulart lh?
13 lama vaptirilmasi ilgili 6rneklerin gézden gegirilmesi. Kaynak:
Hysuama yap ‘ Ders Kitabt, Boliim 36,
Kisa Smav 5: Ders basinda, onceki derslerde islenen konular igeren|
kisa sinavin yapilmasi.
Konu Anlatimi: DALGA OPTIGI; Young Cift Yarik Deneyi,
ggﬁiﬁge&b?;lil?&%g;{ﬂ( Girisim Deseninin Siddet Dagilim, Young deneyi ve ¢ift yarikta girisim konularint
14 y gismt. onceden okunulmasi ve Ogrenilmesi. Kaynak:
Simif-i¢ci Uygulama: Dalga optigi kavramlariin Orneklemelerinin Ders Kitabt, Bolim 37.
lyaptirilmasi.
Konu Anlatimi: Ince Filmlerde Girisim, Genel Tekrar ve Uygulama. Ince film girisimi konusunun éncede
15 okunulmas: ve Ogrenilmesi. Kaynak: Ders|
Simif-ici Uygulama: Genel tekrara yonelik uygulama yaptirilmasi. Kitabi, Boliim 37.
16 Final Islenen konularin tekrar edilmesi.

Etkinlikler

AKTS iSYUKU TABLOSU
S

Toplam isyiikii

Ders Saati

Siiresi (Saat)
4

ayl
N |

56

Laboratuar

Uygulama (sozlii Sinav) H H H

Arazi Cahsmasi H H H

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer
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Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk
Siiresi)

Toplam s 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

Physics 3

CODE

F172131

LOCAL CREDIT

5

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

Birsel CAN OMUR

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to reach a level where they can apply fundamental
principles of waves and optics, analyze phenomena, and solve related problems. Within the
scope of this course, it is aimed that students will be able to apply harmonic motion to
different systems, express the wave equation with its fundamental properties, and explain
phenomena related to sound waves such as interference and the Doppler effect.
Additionally, it is aimed that students will evaluate basic concepts related to wave
superposition, standing waves, and electromagnetic waves, as well as solve problems
involving reflection and refraction of light, lenses, and interference phenomena.

COURSE CONTENT

Oscillatory motion; motion of an object attached to a spring, particle in simple harmonic
motion, energy of the simple harmonic oscillator, comparing simple harmonic motion with
uniform circular motion, the pendulum, damped oscillations, forced oscillations, wave
motion; propagation of a disturbance, traveling wave, the speed of waves on strings,
reflection and transmission, rate of energy transfer by sinusoidal waves on strings, the
linear wave equation, sound waves; pressure variations in sound waves, speed of sound
waves, intensity of periodic sound waves, the doppler effect, superposition and standing
waves; waves in interference, standing waves, waves under boundary conditions, standing
waves in air columns, beats: interference in time, electromagnetic waves; displacement
current and the general form of Ampere's law, Maxwell's equations and Hertz's discoveries,
plane electromagnetic waves, energy carried by electromagnetic waves, momentum and
radiation pressure, the spectrum of electomagnetic waves, the nature of light and the
principles of ray optics; the nature of light, the ray approximation in ray optics, wave under
reflection, wave under refraction, Huygens's principle, total internal reflection, image
formation; images formed by flat mirrors, images formed by spherical mitrors, images
formed by refraction, images formed by thin lenses, lens aberrations, the eye, the simple
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magnifier, the compound microscope, the telescope, wave optics; Young's double-slit
experiment, waves in interference, intensity distribution of the double-slit interference
pattern, change of phase due to reflection, interference in thin films.

Coursebook:

Serway, Raymond A. & Jewett, John W. Jr. Physics for Scientists and Engineers.
Translated from the 9th edition, Palme Publishing, 2022.

RECOMMENDED OR REQUIRED Recommended Readings:

READINGS [1] Young, Hugh D. & Freedman, Roger A. Sears and Zemansky’s University Physics.
Pearson.

[2] Giancoli, Douglas C. Physics for Scientists and Engineers. Translated edition, Akademi

Publishing.

Upon successful completion of the course, students will be able to
1. Apply harmonic motion to various physical systems.
2. Derive the wave equation based on the fundamental properties of waves.

Explain the physical properties of sound, the interference of sound waves, and the
Doppler effect.

Course Learning Outcomes . Explain the principle of superposition of waves and the formation of standing
waves.

Solve fundamental problems related to electromagnetic waves.
Explain the reflection of light and image formation in mirrors.
Describe the refraction of light and image characteristics in lens systems.

Apply Young’s double-slit experiment and interference phenomena in thin films
to problem-solving.

EVALUATION SYSTEM

Activities Number Percentage of Grade

‘ Attendance/Participation: H H

‘ Laboratory: H H

‘ Field Work: H H

‘ Application (Oral Examination): 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 quiz
5 %30

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

e  Format: Face-to-face written exam.
e  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.

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

%60 ‘

‘ Percentage of Final Examination H

%40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: OSCILLATORY MOTION; Motion of an|
Object Attached to a Spring, Particle in Simple 1. Review of the basic principles of Simple Harmonic
Harmonic Motion, Energy of the Simple Harmonic Motion.
1 Oscillator, Comparing Simple Harmonic Motion with
Uniform Circular Motion, The Pendulum. 2. Recall and activation of prior knowledge related to the
pendulum and spring system. Source: Textbook, Chapter
In-Class Discussion: Having students provide examples 15.
related to the definitions of oscillatory motion.
Lecture: Damped Oscillations, Forced Oscillations,| . . .
WAVE MOTION; Propagation of a Disturbance, 1. Ifloera::c;?(g)sililﬁ;gi;r:ng the sections related to damped and
[Traveling Wave, The Speed of Waves on Strings, ’
2 Reflection and Transmission. S . .
2. Reviewing in advance the topics of progressive waves
In-Class Discussion: Having students provide examples ?gd wave transmission. Source: Textbook, Chapters 15-
related to the definitions of wave motion. )
[Lecture: Rate of Energy Transfer by Sinusoidal Waves
on Strings, The Linear Wave Equation.
In-Class Discussion: Having students apply energy 1. Reading the sections covering the topics of energy
3 transfer and wave equations using mathematical transfer and the wave equation. Source: Textbook,
relationships. Chapter 16.
(Quiz 1: Conducting a short quiz at the beginning of the
lesson covering the topics studied in previous lessons.
Lecture: SOUND WAVES; Pressure Variations in|
Sound Waves, Speed of Sound Waves, Intensity o
Periodic Sound Waves, The Doppler Effect. 1. Reading the section covering the topic of sound waves.
4
Source: Textbook, Chapter 17.
In-Class Discussion: Having students provide examples|
related to the definitions of sound waves.
Lecture: SUPERPOSITION and STANDING WAVES; . . . . .
. . 1. Reading the section covering the topics of modeling
5 Waves in Interf_e.rence, Standing Waves, Waves Unde interference and standing waves. Source: Textbook,
Boundary Conditions. Chapter 18,
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In-Class Discussion: Having students provide examples|
related to the concepts of interference and standing
waves.

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

Lecture: Standing Waves in Air Columns, Beats:
Interference in Time.

[n-Class Discussion: Having students carry ouf]
applications related to standing waves in air columns
and beats.

Reading the topics on standing waves in air columns and
reviewing related examples.

Reading the topic of beats and reviewing examples
related to beats. Source: Textbook, Chapter 18.

Lecture: ELECTROMAGNETIC WAVES;
Displacement Current and the General Form o
lAmpere's Law, Maxwell's Equations and Hertz's
Discoveries, Plane Electromagnetic Waves.

In-Class Discussion: Having students provide examples|
related to the concepts of electromagnetic waves.

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

Recalling and activating prior knowledge regarding
Maxwell’s equations and the concept of electromagnetic
waves. Source: Textbook, Chapter 34.

Midterm

Reviewing all topics covered until the exam week.

Lecture: Energy Carried by Electromagnetic Waves,)
Momentum and Radiation Pressure, The Spectrum o
Electomagnetic Waves.

In-Class Discussion: Having students provide examples|
related to the concepts of energy, momentum, and
ressure.

Recalling and activating prior knowledge on the energy-
carrying properties of electromagnetic waves. Source:
Textbook, Chapter 34.

10

Lecture: The NATURE of LIGHT and the
PRINCIPLES of RAY OPTICS; The Nature of Light,
The Ray Approximation in Ray Optics, Wave Unde
Reflection.

In-Class Discussion: Having students provide examples|
related to concepts of light.

Reading and learning in advance the topics of the wave-
particle duality of light and its optical properties.
Source: Textbook, Chapter 35.

11

Lecture: Wave Under Refraction, Huygens's Principle,
Total Internal Reflection.

In-Class Discussion: Having students provide examples|
related to the concepts of refraction, Huygens' principle,)
dispersion, and total internal reflection.

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

Reading the sections covering refraction, Huygens’
principle, and total internal reflection. Source: Textbook,
Chapter 35.

12

[Lecture: IMAGE FORMATION; Images Formed by
Flat Mirrors, Images Formed by Spherical Mirrors,
Images Formed by Refraction.

In-Class Discussion: Having students carry ouf
applications related to image formation.

Recalling and activating prior knowledge related to
plane and spherical mirrors, and reviewing relevant
examples. Source: Textbook, Chapter 36.

13

Lecture: Images Formed by Thin Lenses, Lens|
|Aberrations, The Eye, The Simple Magnifier, The
(Compound Microscope, The Telescope.

[n-Class Discussion: Having students carry ouf]
applications on thin lenses and optical systems.

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

Reviewing examples related to thin lenses and optical
systems. Source: Textbook, Chapter 36.

14

Lecture: WAVE OPTICS; Young's Double- Slit
[Experiment, Waves in Interference, Intensity|
Distribution of the Double- Slit Interference Pattern,)
(Change of Phase Due to Reflection.

In-Class Discussion: Having students provide examples|

related to the concepts of wave optics.

Reading and learning in advance the topics of Young’s
experiment and double-slit interference. Source:
Textbook, Chapter 37.
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[Lecture: Interference in Thin Films, Recitation o
15 Review. 1. Reading and learning in advance the topic of thin film
. . . interference. Source: Textbook, Chapter 37.
In-Class Discussion: Having students carry out
lexercises for general review.
16 Final Reviewing the topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload

Course Hours 4 56

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) 20

Final (Examination Duration + Examination Prep. Duration) 30

Total Workload:

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 ¢oziimiinde
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~

level.
PC-2 uygulamali bilgilerini
fiziksel siireclerin

modellenmesi, deneysel tasarim
ve problem c¢o6ziimiinde etkili
ve amaca yonelik bicimde
kullanabileceklerdir. / Apply
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental ~ design, and
problem-solving.

Pg-3 Kuramsal ve/veya

deneysel bilgilerini karmagsik
fizik problemlerinin
¢oziimiinde  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 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 hesaplamal1 fizik araglarimi
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

1w
1w
1w
1w
1w
1w
1w
1w

1w
1w
1w
1w
1w
1w
1w
1w

1w
1w
1w
1w
1w
1w
1w
1w
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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 gergeklestirmek
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 gelismeleri
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
aragtirmalarini1 ve  mesleki
faaliyetlerini yiiriitiirken

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.

PC-10 Fizik  alaninda
giivenilir  bilgi  kaynaklarma
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.

Pg-ll Fizik  konularini,

teorileri, aragtirmalart  ve
problem  ¢Oziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkce ve
Ingilizcede sozlii ve yazih
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.

19

19

19

19

19

(o8]

(o8]

|98]

PC-12 Laboratuvar
¢aligmalarinda  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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