FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Fizik

DERSIN ADI

Fizik Laboratuvar: 3

DERSIN KODU

F172282

YEREL KREDISi

2

AKTS KREDISi

3

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

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 Fizik 3 dersinde edindikleri bilgileri pekistirerek deneysel ¢caligmanin
mantiksal adimlarmi (kavramlastirma, planlama, uygulama, veri toplama, isleme, irdeleme ve
yorumlama) ve uygulama siirecini 6grenmelerini saglamaktir. Ders ayn1 zamanda, 6grencilerin grup
calismast becerilerini gelistirmelerine katkida bulunarak, 6lgme donanimlarinin ¢aligma ve kullanim
ilkelerini kavrama; deneysel Olgiimlerde duyarlilik, hata, belirsizlik ve hassasiyet kavramlarim
anlayarak uygulayabilme ve bu siirecler araciligiyla bilimsel diisiinme ve analiz becerilerini
gelistirme yetkinlikleri kazanmalarini amaglamaktadir.

DERSIN iCERIGI

Cift yarikla mikrodalgalarin girisimi (Young ¢ift yarik deneyi); aynalar; gonyometre ile Olgiiler;
1stkta kirinim olaylarinin incelenmesi; optik aygitlar; ¢eyrek dalga levhalariyla polarizasyonun
incelenmesi; 151k hizinin Sl¢limii; periyodik olarak uyarilan siirekli enine dalgalarin yayilmasi.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitabu:

[1] Serway, R. A. & Jewett, J. W. Jr., Fen ve Miihendislik i¢cin Fizik, 9. Baskidan Ceviri, Palme
Yayinevi, 2022.

Ders Malzemesi:

[1] Temel Fizik Deneyleri 3 Deney Foyii.

Onerilen Kaynaklar:

[1] Young, H. D. & Freedman, R. A., Sears and Zemansky’s University Physics, Pearson.

[2] Giancoli, D. C., Fen Bilimcileri ve Miihendisler I¢in Fizik, Akademi Yayncilik.

Bu dersi basarryla tamamlayan 6grenciler,

1. Dalga hareketi ile ilgili temel 6lgiilebilir biiyiikliikleri tanimlayabileceklerdir.
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Optik aygitlar kullanabileceklerdir.
Dalga-parcacik ikilemi ile ilgili temel problemleri ¢dzebileceklerdir.
Geometrik optik problemleri modelleyebileceklerdir.

Fizik optik problemleri analiz edebileceklerdir.

Tlgili konularda takim galigmalarindaki gorevlerini tamamlayabileceklerdir.

Elde ettikleri verileri raporlayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

‘ Devam/Katilhim: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Laboratuvar: H H ‘

‘ Arazi Calismasi: H H

Derse Ozgii Staj:

‘ Kisa Smavlar/Stiidyo Kritigi: H

Odev:
e icerik: Laboratuvara gelmeden 6nce yapilacak deneyle ilgili detayh
arastirma yapmak, deney ile ilgili teorik bilgileri hatirlamak ve deneyin
ayrintili teorik raporunu hazirlanmasi igin verilen ddevler.

e  Format: Yazili raporlar ve grup sunumlari
e  Detayh Degerlendirme Kriterleri:
- Yapilacak deney ile ilgili teorik bilgileri kullanabilme, 8 %30
- Deneyin yapilisinda izlenecek yollarin ve 6l¢iim tekniklerinin bilinmesi,

- Deney esnasinda elde edilen verilerden grafik ¢izerek yorum
yapabilmesi

- Deneyin yapilis1 esnasinda olusan hatalarin nelerden kaynaklandiginin
belirlenmesi ve hata hesaplarmin nasil yapilacaginin bilinmesi.

‘ Sunum/Jiiri: H H ‘

| Proje: | | |

‘ Seminer/Workshop: H H ‘

Ara Smav:
e icerik: Laboratuvarda yapilan deneylerin tiimiinii kapsayan kapsamli
sorular ve deneyin yapilmasi ile ilgili uygulamalar

e  Format: Yiiz ylize. Sinav.

e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi 1 %30
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik bilgilerin uygulamada kullanilabilmesi

-Deneyde yapilan 6l¢iim hata hesaplarinin yapilabilmesi
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Final:

e icerik: Laboratuvarda yapilan deneylerin tiimiinii kapsayan kapsaml
sorular ve uygulamalar

e  Format: Yiiz ylize. Sinav.

e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik bilgilerin uygulamada kullanilabilmesi

-Deneyde yapilan 6l¢iim hata hesaplarinin yapilabilmesi

1 %40

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
IKonu Anlatimi: Laboratuvar Tanitimi1 ve Giivenlik Semineri. Is Saghg ve Giivenligi 1-2 derslerini
1 hatirlanmas1 ve etkinlestirilmesi. Kaynak: Is
ILaboratuvar: Laboratuvarm tanitilmasi. Sagligi ve Giivenligi 1- 2 Ders notlari.
Konu Anlatimi: Deneylerle Ilgili Genel Bilgiler. Deney Aletlerinin|
2 Tanitilmast ve Olgme Islemleri. Deney foytiniin okunulmasi, kullanilacak dene
Laboratuvar: Kullanilacak deney aletlerinin tanitilmast ve dlgme aletlerinin aragtirilmas1. Kaynak: Deney foyi.
islemlerinin yaptirilmasi.
Konu Anlatimi: Cift Yarikla Mikrodalgalarin Girisimi (Young Cift
3 'Yaritk Deneyi). Young Cift Yarik deneyi konusunu igere
boliimiin okunmasi. Kaynak: Deney foyii.
ILaboratuvar: Young cift yarik deneyinin yaptirilmasi.
4 Konu Anlatimi: Aynalar. Aynalar konusunu igeren boliimiin okunmasi,
ILaboratuvar: Aynalar deneyinin yaptirilmasi. Kaynak: Deney foyd.
s IKonu Anlatimi: Gonyometre ile Olgiiler. Gonyometre komusunu  igeren  bélimit
ILaboratuvar: Gonyometre ile 6l¢iiler deneyinin yaptirtlmasi. okunmasi. Kaynak: Deney foyi.
Konu Anlatim: Isikta Kirmnim Olaylarinin Incelenmesi. Isikta kirinim olaylarmin incelenmesi konusun
6 iceren bolimiin okunmasi. Kaynak: Dene
ILaboratuvar: Kirimim olaylarinin incelenmesi deneyinin yaptirilmasi. foyli.
7 Konu Anlatim:: Optik Aygitlar. Optik aygitlar konusunu iceren boliimii
ILaboratuvar: Optik aygitlar deneyinin yaptirilmasi. okunmast. Kaynak: Deney foyil.
Smav haftasina kadar islenen konularin vel
8 |Ara Smav . . .
yapilan deneylerin tekrar edilmesi.
Konu Anlatim:  Ceyrek Dalga Levhalariyla Polarizasyonun
Incelenmesi. Ceyrek dalga levhalariyla polarizasyonu
9 incelenmesi  konusunu  igeren  bolimii
ILaboratuvar: Ceyrek dalga levhalarryla polarizasyonun incelenmesi okunmasi. Kaynak: Deney foyti.
deneyinin yaptirilmasi.
10 Konu Anlatimi: Isik Hizinin Ol¢limi. Isik hizinin dl¢timi konusunu igeren boliimii
ILaboratuvar: Isik hizinin 6l¢iimii deneyinin yaptirilmasi. okunmast. Kaynak: Deney foyil.
IKonu Anlatim: Periyodik Olarak Uyarilan Siirekli Enine Dalgalarin
'Yayilmasi. Periyodik olarak uyarilan siirekli enine
11 dalgalarin yayilmas: konusunu igeren bolimii
Laboratuvar: Periyodik olarak uyarilan siirekli enine dalgalarin| okunmasi. Kaynak: Deney foyti.
ayilmas1 deneyinin yaptirilmasi.
12 Konu Anlatim: Mazeret Deneyl. Mazeret deneyinin okunmasi. Kaynak: Dene

ILaboratuvar: Mazeret deneylerinin yaptirilmasi.

foyii.
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Konu Anlatimi: Mazeret Deneyi.

1. Mazeret deneyinin okunmasi. Kaynak: Dene

13
ILaboratuvar: Mazeret deneylerinin yaptirilmasi. foyl.

14 Konu Anlatimi: Eksik Deney Raporlarinin Tamamlanmasi. 1. Eksik deney raporlarinin tamamlanmast.
IKonu Anlatimi: Deney Raporlarinin Notlandirilmasi.

15 1. Eksik deney raporlarinin teslim edilmesi.
ILaboratuvar: Deney Raporlarinin Notlandirilmasi.

16 Final Islenen konularin ve deneylerin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

S

—

Ders Saati

ayl
4|

Siiresi (Saat) Toplam isyiikii
1

[ 14

Laboratuar

2 16

Uygulama (sozlii Sinav)

2 12

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

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Physics 3

CODE

F172282

LOCAL CREDIT

2

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

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 reinforce the knowledge students acquired in Physics 3 and to enable
them to learn the logical steps and practical process of experimental work — including
conceptualization, planning, implementation, data collection, processing, examination, and
interpretation. The course also aims to enhance students’ ability to work in groups by
enabling them to understand the working principles and proper use of measurement
instruments; to comprehend and apply the concepts of precision, error, uncertainty, and
sensitivity in experimental measurements; and to develop scientific reasoning and
analytical skills through these processes.

COURSE CONTENT

Interference of microwaves with double slit (Young's double slit experiment); mirrors;
measurements with a goniometer; investigation of diffraction events in light; optical
devices; investigation of polarization with quarter-wave plates; measurement of the speed
of light; propagation of periodically excited continuous transverse waves.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Serway, R. A., & Jewett, J. W. Jr., Physics for Scientists and Engineers, 9th Edition,
Palme Publishing, 2022.

Course Materials:

[1]1 Fundamental Physics Experiments 3, Experiment Sheet.

Recommended Readings:

[1] Young, H. D., & Freedman, R. A., Sears and Zemansky’s University Physics, Pearson.
[2] Giancoli, D. C., Physics for Scientists and Engineers, Akademi Publishing.

Course Learning Outcomes

Upon successful completion of the course, students will be able to,
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Define the fundamental measurable quantities related to wave motion.
Operate optical instruments.

Solve basic problems related to the wave-particle duality.

Model problems in geometric optics.

Analyze problems in physical optics.

Complete their tasks in team-based activities related to the topics.

Report the data they have obtained.

EVALUATION SYSTEM

Activities Number Percentage of Grade

‘ Attendance/Participation: H H

‘ Laboratory: H H

‘ Field Work: H H

‘ Special Course Internship (Work Placement): H H

‘ Application (Oral Examination): H H ‘

Quizzes/Studio Critics: H H

Homework Assignments:
e Content: Assignments to conduct detailed research on the experiment
before coming to the laboratory, recall theoretical information about the
experiment, and prepare a detailed theoretical report.

o Format: Written reports
[ Detailed Assessment Criteria:
e  Ability to use theoretical information about the experiment, 8 %30

e Knowledge of the procedures and measurement techniques to be
followed during the experiment,

e  Ability to interpret data obtained during the experiment by drawing
graphs.

e Knowledge of the causes of errors that occur during the experiment and
how to calculate errors.

‘ Presentations/Jury: H H ‘

‘ Project: H H ‘

‘ Seminar/Workshop: H H ‘

Midterms:
e  Content: Comprehensive questions covering all laboratory experiments
and practical applications related to the experiment.

e  Format: Face-to-face written exam.

1 %30
e  Detailed Assessment Criteria:
- Demonstrate understanding of the basic concepts of the course.
- Ability to solve problems related to theoretical topics.
- Ability to apply theoretical knowledge in practice.
- Ability to calculate measurement errors in experiments.
Final:
e Content: Comprehensive questions and exercises covering all laboratory 1 %40

experiments
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Format: Face-to-face written exam.

Detailed Assessment Criteria:

-Demonstrate understanding of the basic concepts of the course
-Ability to solve problems related to theoretical topics

-Ability to apply theoretical knowledge in practice

-Ability to calculate measurement errors in experiments

Percentage of In-Term Studies %60 ‘

Percentage of Final Examination %40 ‘

TOTAL %100
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
. . Recalling and reinforcing the Occupational Health and
Lecture: Laboratory Int tion and Saft minar. .
1 ecture: Laboratory Introduction and Safety Se g Safety 1- 2 courses. Source: Occupational Health and
. fety 1- .
Laboratory: Introduction to the laboratory. Safety 1-2 Course Notes
Lecture: General Information About the Experiments.|
[ntroduction to  Experimental Instruments and Reading the experiment manual and researching the
Measurement Procedures. experimental instruments to be used.
2 Source: Reading the experiment manual and researching
Laboratory: Introduction of the experimental the experimental instruments to be  used.
instruments to be used and execution of measurement Source: Experiment Manual.
rocedures.
Lecture: Interference of Microwaves with Double Slit
(Young's Double Slit Experiment). Reading the section related to the Young's double-slit
3 experiment. Source: Experiment sheet.
Laboratory: Performing the Young's double-slit
lexperiment.
Lecture: Mirrors. Reading the section related to the topic of mirrors.
4 Source: Experiment sheet.
Laboratory: Conducting the mirrors experiment.
Lecture: Mea: ts wit] i . . . . .
ecture: Measurements with a Goniometer Reading the section related to the goniometer topic.
. . :E i .
S Laboratory:  Performing the experiment on Source: Experiment sheet
measurements using a goniometer.
Lecture: Investigat i . . . . ..
ecture: Investigation of Diffraction Events in Light Reading the section related to the investigation of
. . iffracti in light. : i
6 Laboratory:  Performing  the  experiment  on (Sill1 e:c ion phenomena in light. Source: Experiment
investigating diffraction phenomena. )
[Lecture: Optical Devices. . . . .
P Vie Reading the section related to optical instruments.
. . :E i .
7 Laboratory: Conducting the Optical Instruments Source: Experiment sheet
[Experiment.
8 Midterm Reviewing all topics covered until the exam week.
[Lecture: Investigation of Polarization with Quarter-
[Wave Plates. . . L .
9 ve e Reading the section related to polarization using quarter-
. L . ave plates. : i .
Laboratory: Conducting the Polarization Using wave plates. Source: Experiment sheet
Quarter-Wave Plates Experiment.
Lecture: Measurement of the Speed of Light.
10 Reading the section related to the measurement of the
Laboratory: Conducting the Measurement of the Speed speed of light. Source: Experiment sheet.
of Light Experiment.
Lecture: Propagation of Periodically  Excited
(Continuous Transverse Waves. Reading the section related to the propagation of
11 continuously driven transverse waves.

Laboratory: Conducting the Experiment on the
Propagation of Continuously Driven Transverse Waves.

Source: Experiment sheet.
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Lecture: Make-up Experiment. 1. Reading the section related to the make-up experiment.

12 Source: Experiment sheet.

Laboratory: Conducting Make-Up Experiments.

13 Lecture: Make-up Experiment. 1. Reading the section related to the make-up experiment.

Source: Experiment sheet.

Laboratory: Conducting Make-Up Experiments.

Lecture: Completion of Incomplete Experiment
14 Reports. 1. Completion of Missing Lab Reports.

Lecture: Grading of Experiment Reports.
15 1. Submission of Incomplete Lab Reports.
Laboratory: Grading of Lab Reports.

16 Final Reviewing the topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload

Course Hours 14 1 14

Laboratory 8 2 16

Application 6 12

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) 8

Final (Examination Duration + Examination Prep. Duration) 10

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~
(£
1
I~

level.
PC-2 uygulamali bilgilerini
fiziksel siireclerin

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

Pg-3 Kuramsal ve/veya

deneysel bilgilerini karmasik
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 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
uygulama ve sayisal modelleme
ve hesaplamal1 fizik araglarim
kullanma ve gelistirme
becerilerini, kuramsal fizik,
niikleer fizik, yogun madde - - - - é - -
fizigi, yiliksek enerji fizigi,
nanoteknoloji,
yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda

I
I
I~
I~
E°N
1
1

19}
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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,
and universal values by taking
into account potential legal and
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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.

[9)]
1

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.

PS‘-ll Fizik  konularini,

teorileri, aragtirmalari  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.

PC-12 Laboratuvar
calismalarinda  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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