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DERSIN KATEGORISI

Uzmanhk Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIM

Fizik

DERSIN KOORDINATORU

Zeynep GUVEN OZDEMIR

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amact, 6grencilerin hiicre dongiisii ve iyonize radyasyonun canli dokular ve hiicreler
iizerindeki etkilerini, radyasyonun madde ile etkilesim mekanizmalar1 ¢er¢evesinde analiz
edebilmelerini saglamaktir. Ogrencilerin, radyasyonun biyolojik etkilerini hem ani hem de
gecikmeli etkileriyle birlikte agiklayabilmeleri; bu etkileri olasiliga dayali teorilerle ve
matematiksel modellerle degerlendirebilmeleri amaglanmaktadir. Ayrica, radyobiyolojik
ilkeleri kavrayarak bu ilkeleri 6zellikle kanser tedavisinde kullanilan radyasyon terapilerinde
uygulayabilmeleri; radyasyonun kullanildigi ortamlarda giivenli uygulamalari saglamak
amactyla radyasyondan korunma ilkelerini, giivenlik 6nlemlerini ve diizenleyici yonergeleri
yorumlayabilmeleri hedeflenmektedir. Ogrencilerin, radyobiyoloji alamindaki giincel
aragtirmalart takip ederek bu alandaki gelismeleri elestirel bir bakis agisiyla analiz
edebilmeleri ve disiplinlerarasi uygulamalariyla iliskilendirebilmeleri de dersin amaglari
arasinda yer almaktadir.

DERSIN iCERIiGi

Iyonlastiric1 radyasyon tiirleri; madde ile etkilesim mekanizmalari; mitoz béliinme; hiicre
dongiisii; iyonize radyasyon; DNA hasarlari; onarim mekanizmalari; yapisal ve fonksiyonel
hasarlar; akut ve gecikmis biyolojik etkiler; dogrusal ve ikinci dereceden matematiksel
modeller; radyoterapi; radyasyonun tibbi ve endiistriyel uygulamalari; Ulusal ve uluslararast
diizenleyici standartlarin, protokollerin ve etik kurallarinin karsilastirmasi; Radyobiyoloji
alaninda yapilan giincel arastirmalar1 ve bu arastirmalarin klinik uygulamalarla iligkisinin
tartisilmasi; Kanser tedavisine yonelik yeni radyobiyolojik yaklasimlar ve vaka 6rneklerinin
degerlendirilmesi.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Zorunlu Kaynaklar:

[1] Hall, Eric J.; Giaccia, Amato J. Radiobiology for the Radiologist. 6th Edition, Lippincott
Williams & Wilkins, 2006.

[2] Joiner, Michael C.; van der Kogel, Albert J. Basic Clinical Radiobiology. 5th Edition,
CRC Press, 2019.

Onerilen Kaynaklar:

[1] International Atomic Energy Agency (IAEA). Radiation Biology: A Handbook for
Teachers and Students. IAEA, 2010.
[2] TAEA Radiation Protection of Patients

https://rpop.iaea.org

[3] Radiation Effects Research Foundation (RERF) Interactive Tools
https://www.rerf.or.ip

[4] TAEA INIS Database

https://inis.iaea.org

Bu dersi basartyla tamamlayan dgrenciler:

1. lyonlastirici radyasyonun farkli ftiirlerini ve bunlarm maddeyle etkilesim
mekanizmalarini siniflandirabileceklerdir..

DNA hasar1 ve onarim mekanizmalarini agiklayabileceklerdir..

Radyobiyolojik ilkeleri radyasyon terapilerindeki uygulamalar baglaminda
Ders Ogrenim Ciktilar: degerlendirebileceklerdir.

Radyasyona maruz kalmanin biyolojik etkilerini matematiksel modeller ile analiz
edebileceklerdir..

Radyasyon giivenligi, korunma yontemleri ve diizenleyici yonergelere iligkin temel
ilkeleri uygulayabileceklerdir..

Radyobiyolojiye iliskin arastirma, klinik uygulama ve etik tartigmalar
disiplinleraras1 bir bakis agisiyla analiz edebilecekelerdir..

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

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

e Detayh Degerlendirme Kriterleri:
14 %5
- Derse aktif katilim ve soru sorma

- Smuf-i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme

| Laboratuvar: H H

‘ Uygulama (Sézlii Sinav): H H

| Arazi Calismasi H H

Derse Ozgii Staj

Kiiciik Sinavlar/Stiidyo Kritigi
e igerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan 2 %10
kapsamli sorularin sorulmast
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e Format: Yiiz ylize. Coktan se¢gmeli veya agik u¢lu kisa sinav (15-20
dakika)

e  Detayh Degerlendirme Kriterleri:

-Derste islenen konulara iliskin kavramlarin sorgulanmasi, basit
hesaplarm yapilmasi

Odev
e Igerik: Ogrencilerden, ders kapsaminda 6grendikleri temel kavramlar
dogrultusunda radyobiyolojinin tibbi uygulamalar1 ve dzellikle kanser
tedavisindeki roliinii incelemeleri beklenmektedir. Her dgrenci veya
grubun, radyasyon temelli bir tedavi yontemi (6rnegin: IMRT,
brachytherapy, proton therapy vb.) segerek, bu yontemin biyolojik
etkileri, uygulama bigimi, avantajlari ve sinirliliklari izerine yazili bir
rapor hazirlamasi
e Format: Yazili rapor (1500-2000 kelime) + kisa Ozet slayti
(infografik ya da poster formati da kabul edilir)
e Detayh Degerlendirme Kriterleri:
- Temel radyobiyoloji kavramlarinin dogru ve yerinde kullanilmasi
- Segilen tedavi yonteminin bilimsel yonleriyle agiklanmasi ve 6rneklerle
desteklenmesi
- Kaynaklara dayali bilgi kullanimu (en az 3 bilimsel referans)
- Yapisal biitiinliik, acik anlatim ve akademik yazim kurallarina uygunluk
- Kavramsal analiz, karsilastirma ve elestirel yorum becerisinin
gosterilmesi

%15

Sunum/Jiiri
e lcerik: Hazirlanan 6dev calismasinin, 5—7 dakikalik bireysel veya grup
sunumuyla sinifta paylasilmast Sunum, 6grencilerin sectikleri tedavi
yontemini hem bilimsel hem de toplumsal etkileri agisindan
degerlendirmelerini igermelidir. Sunum sonunda, dinleyicilerden gelen
sorulara yanit verilmesi beklenmektedir.

e  Format: PowerPoint veya PDF destekli sunum (minimum 20 slayt)
Grup sunumlarmda tiim iiyelerin aktif katkist zorunludur.

e  Detayh Degerlendirme Kriterleri:
- Konunun akici, anlagilir ve gorsel destekli sunulmast

- Sunum tekniklerinin etkili kullanimi (zaman yonetimi, beden dili, vurgu)
- Sorulara verilen cevaplarin bilimsel temellere dayanmasi

Projeler

| Seminer/Workshop

Ara Smavlar
e lcerik: Sinav haftasma kadar islenen konularm tiimiinii kapsayan
kapsaml1 sorular
e  Format: Yiiz yiize. Sinav (90-110 dakika)

e Detayh Degerlendirme Kriterleri:

- Dersin temel kavramlarimnin anlasildiginin gosterilmesi
- Teorik ve uygulamali konularla ilgili problemlerin ¢oziilebilmesi

%20

e Icerik: Dersin tiim ierigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90-110 dakika)

e  Detayh Degerlendirme Kriterleri:
- Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-fleri diizey problem ¢ézme becerilerinin kullanilabilmesi

%40

%10
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| Dénem ici Cahsmalarin Basari Notuna Katkis H %60 | l
| Final Sinavinin Basar1 Notuna Katkisi H %40 | l
| TOPLAM %100 | l
HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
IKonu Anlatimi: fyonlastirici radyasyonun tanimu, elektromanyetik|
ve partikiil radyasyon tiirleri, temel fiziksel karakteristikleri. Okuma:
Smmf-i¢ci Uygulama (5 dk.): Farkli radyasyon tiirlerinin 1. Ders K1ta.b1 Bplun} 1 (Beyzadeoglu et al.).
1 e .. . . . 2. Hall & Giaccia, Boliim 1-2.
penetrasyon derinligine iligskin karsilastirmali 6rneklerin verilmesi. 3. https://rpop.iaca.org: "Types of Radiation”
Simif-ici Tartisma (5 dk.): Radyasyon tiirlerinin biyolojik moduld.
etkileriyle iliskisinin tartigilmasi.
IKonu Anlatimi: Radyasyon-madde etkilesimi: fotoelektrik olay,|
Compton sagilmas, ¢ift olusumu. Okuma:
Simif-i¢i Uygulama (5 dk.): Etkilesim tiirlerine iliskin grafiklerin| ; EZ{IS glé;l;lcgzlgélén(geyzadeoglu ctal).
2 analiz edilmesi. 3. RERF grafik sunumlari
- s . S (https://www.rerf.or.jp).
Smmif-i¢i Tartisma (5 dk.): Farkli enerji diizeylerinde hangisinin|
baskin olduguna dair tartisma yapilmasi.
Konu Anlatimi: Mitoz béliinme ve hiicre dongiisli, kontrol
noktalari ve radyasyona duyarlilik.
.. . . Okuma:
3 S:;::f:l ingulama (5 dk.): G1, S, G2, M fazlarinin ¢izimsel 1. Ders Kitabi Boliim 3 (Beyzadeoglu ct al.)
& ’ 2. Joiner & van der Kogel Boliim 2.
Simif-i¢ci Tartisma (5 dk.): Radyasyon duyarliliginin faza gore
degisiminin tartigilmasi.
IKonu Anlatimi: DNA  hasarmin  molekiiler  diizeyde
mekanizmalari; tek ve ¢ift iplik kiriklar:. Okuma:
1. Hall & Giaccia, Bliim 4.
4 Simif-i¢i Uygulama (5 dk.): Hasar tiplerinin ¢izimle sunumu. 2. IAEA Handbook, B6lim 2.
3. rpop.iaca.org: "DNA Damage and Repair"|
Simif-i¢ci Tartisma (5 dk.): Onarim hatalarinin mutasyonlaral modiilii.
etkisinin tartigilmasi.
Konu Anlatimi: Radyasyona maruz kalmanin akut ve gecikmis|
etkileri.
Simif-i¢i Uygulama (5 dk.): LD50 kavrami ve zaman-doz etkisi
cizimi. Okuma:
5 1. Hall & Giaccia, Boliim 5-6.
Siif-i¢ci Tartisma (5 dk.): Doz hizinin biyolojik etkileri zerindeki 2. RERF vaka analizleri.
rolii.
Kisa Smav 1 (15 dk.): DNA hasar1 ve radyasyon etkilerinin|
tartisilmasi.
IKonu Anlatimi: Radyobiyolojik modelleme: LQ modeli ve
biyolojik etkililik. Okuma:
. . - 1. Joiner & van der Kogel, B6liim 5.
6 Simif-i¢i Uygulama (5 dk.): Ornek LQ hesaplamasi. 2 IAEA ve INIS Ver% tabanlarnda makale
Simif-i¢i Tartisma (5 dk.): Radyoterapide model bazli planlamanin| tarama.
roliiniin tartisilmasi.
IKonu Anlatimi: Radyoterapi teknikleri: 3D-CRT, IMRT, IGRT.
Simif-ici Uygulama (5 dk.): IMRT plan gorseli iizerinden alanOkuma'
7 sinirlamast analizi. 1. Ders Kitabi Boliim 6 (Beyzadeoglu et al.).
Smif-ici Tartisma (5 dk.): Teknolojiye dayali etkinlik artiginin|
sorgulanmasi.
8 IAra Smav 1: Tiim dnceki konular1 kapsayan yazili sinav. SI nav "haﬂasma l.<adar. islenen - konulars
tiimiiniin tekrar edilmesi.
9 IKonu  Anlatimi:  Radyasyonun  tibbi ve  endiistriyellOkuma:
uygulamalarinda giivenlik ilkeleri. 1. TAEA Handbook, Boliim 5.
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Aok

Sinif-i¢ci Uygulama (5 dk.): "Time-Distance-Shielding" senaryosu.

Smif-i¢ci Tartisma (5 dk.): Klinik ortamlarda hata &rnekleri
lizerinden risk analizinin yapilmasi.

rpop.iaea.org: "Radiation  Protection]

Principles".

10

IKonu Anlatimi: Radyasyon kazalari, maruziyet senaryolart ve
regiilasyonlar.

Simif-i¢i Uygulama (5 dk.): ICRP limitlerinin tablo analizi.

Smif-i¢ci Tartisma (5 dk.): Etik sorumluluklar {izerine vaka|
tartigmasi yapilmasi.

Okuma:

TAEA rpop modiilleri ve INIS literatiir
taramalari.

11

Konu Anlatimi: Klinik radyobiyoloji uygulamalarinda Kkarar
verme.

Simif-i¢i Uygulama (5 dk.): Radyoterapi hastasi icin karar agaci
tasarimi.

Siif-i¢ci Tartisma (5 dk.): Klinik deneyimlerin akademik bilgiyle
baglantisi.

Kisa Smav 2 (15 dk.): Klinik uygulamalarda radyobiyolojik]
ilkelere dayali karar verme senaryolari.

Okuma:
1.

Ders Kitab1 Boliim 7 (Beyzadeoglu et al.).

12

IKonu Anlatimi: Etik tartismalar: deneysel radyobiyoloji ve hastal
haklar1.

Simif-i¢ci Uygulama (5 dk.): Helsinki Bildirgesi {izerine grup,
caligmasi.

Simif-i¢i Tartisma (5 dk.): Radyasyon iinitesinde goriilen olgulara)
etik acidan yaklagimin tartisiimasi.

Okuma:
1.

IAEA Handbook Boliim 6.

13

Konu Anlatimi: Kanser biyolojisi ile radyobiyolojinin iligkisi.

Simif-i¢i Uygulama (5 dk.): Tiimor mikrogevresinin diyagramatik|
sunumu.

Smif-ici Tartisma (5 dk.): Timor radyorezistansi tartigmasnin|
yapilmast.

Okuma:

Hall & Giaccia Bolim 12.
INIS: "Timér Mikrogevre"
taramasi.

literatii

14

Konu Anlatimi: Ogrenci Sunumlari.
Siif-i¢ci Uygulama: S6z1i sunum (Bireysel ya da grup sunumu).

Smif-ici Tartiyjma: Sunumlar {izerine geribildirim ve birlikte
degerlendirme.

Okuma:

Tiim ders kaynaklari.
Ogrencinin konusu ile ilgili arastirimal
yaparken okudugu yeni bilimsel kaynaklar.

15

Konu Anlatimi: Ogrenci Sunumlari.
Sinif-i¢ci Uygulama: S6z1i sunum (Bireysel ya da grup sunumu).

Simif-i¢ci Tartisma: Sunumlar iizerine geribildirim ve birlikte]
degerlendirme.

Odev Teslimi

IKonu: Kanser tedavi planlamasinda radyobiyolojik kavramlarin
kullanimina iliskin yazili rapor.

Okuma:
1.
2.

Tiim ders kaynaklari.
Ogrencinin konusu ile ilgili arastirimal
yaparken okudugu yeni bilimsel kaynaklar.

16

IFinal

Islenen konularm tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

Say1 Siiresi
(Saat)
I
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Laboratuar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Simavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Aok

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Introduction to Radiobiology

CODE

F171125

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

Physics Department

COURSE COORDINATOR

Zeynep GUVEN OZDEMIR

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to analyze the effects of ionizing radiation on living
tissues and cells within the framework of radiation—matter interaction mechanisms, as well
as to understand the dynamics of the cell cycle. Students are expected to explain the
biological effects of radiation, including both immediate and delayed effects, and to
evaluate these effects using probabilistic theories and mathematical models. The course
also aims to help students comprehend radiobiological principles and apply them—
particularly in radiation therapies used in cancer treatment. Furthermore, students are
expected to interpret the principles of radiation protection, safety measures, and regulatory
guidelines to ensure safe practices in environments where radiation is used. Another key
objective is for students to critically analyze current research in the field of radiobiology
and to associate these developments with interdisciplinary applications.

COURSE CONTENT

Ionizing radiation types; mechanisms of interaction with matter; mitosis; cell cycle;
ionizing radiation; DNA damage; repair mechanisms; structural and functional damages;
acute and delayed biological effects; linear and quadratic mathematical models;
radiotherapy; medical and industrial applications of radiation; comparison of national and
international regulatory standards, protocols, and ethical guidelines; discussion of current
research in the field of radiobiology and its relation to clinical applications; evaluation of
new radiobiological approaches to cancer treatment and case studies.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Beyzadeoglu, Murat; Ozyigit, Gokhan; Ebruli, Ciineyt. Basic Radiation Oncology.
Springer-Verlag Berlin Heidelberg, 2014.

Required Readings:

[1] Hall, Eric J.; Giaccia, Amato J. Radiobiology for the Radiologist. 6th Edition,
Lippincott Williams & Wilkins, 2006.

[2] Joiner, Michael C.; van der Kogel, Albert J. Basic Clinical Radiobiology. 5th Edition,
CRC Press, 2019.

Recommended Readings:
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[1] International Atomic Energy Agency (IAEA). Radiation Biology: A Handbook for
Teachers and Students. IAEA, 2010.

[2] Digital Materials / Online Learning Resources

IAEA Radiation Protection of Patients

https://rpop.iaca.org

[3] Radiation Effects Research Foundation (RERF) Interactive Tools
https://www.rerf.or.ip

[4] IAEA INIS Database

https://inis.iaea.org

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

1. Classify different types of ionizing radiation and their interaction mechanisms with
matter.

Explain DNA damage and repair mechanisms.

Course Learning Outcomes . Evaluate radiobiological principles in the context of their applications in radiation
therapies.

Analyze the biological effects of radiation exposure with mathematical models.

Apply fundamental principles of radiation safety, protection methods, and
regulatory guidelines.

Analyze research, clinical applications, and ethical discussions in radiobiology from
an interdisciplinary perspective.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation
Content: Student attendance and participation in the course.
o
Detailed Assessment Criteria: 14 S%
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem solving processes

| Special Course Internship (Work Placement) H H

Quizzes/Studio Critics
Content: Quizzes include comprehensive questions covering all topics up to the
exam week.

Format: Face-to-face. Multiple-choice or short-answer quizzes (15-20
minutes) 2 10%

Detailed Assessment Criteria:

- Assessing students' understanding of key concepts covered in class
- Performing simple calculations related to core topics

Homework Assignments (Compulsory)

Content: Students are expected to prepare a written report analyzing the medical
applications of radiobiology, particularly in cancer treatment, based on key
concepts covered in class. Each student or group will select a radiation-based
therapy (e.g., IMRT, brachytherapy, proton therapy, etc.) and examine its
biological effects, application method, advantages, and limitations.

1 15%
Format: Written report (1500-2000 words) + short summary slide (infographic
or poster format is also acceptable)

Detailed Assessment Criteria:

- Accurate and appropriate use of core radiobiological concepts
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Explaining the selected therapy from a scientific perspective with relevant
examples

Evidence-based analysis using at least three scholarly references
Structural coherence, clarity of expression, and adherence to academic
writing conventions

Demonstrating skills in analytical thinking, comparison, and critical
evaluation

Presentations/Jury

Content: Students are required to present their assignment in a 5-7 minute
individual or group presentation. Presentations must include both scientific and
societal evaluations of the selected therapy method. Students should also be
prepared to answer audience questions at the end.

Format: Presentation with PowerPoint or PDF support (minimum 20 slides).
All group members must actively participate.

Detailed Assessment Criteria:

Accuracy and up-to-dateness of presentation content

Clear, fluent, and visually supported delivery

Effective use of presentation techniques (time management, body
language, emphasis)

Scientifically grounded responses to audience questions

Balanced contribution among group members (if a group presentation)

Mid-Terms
e  Content: Comprehensive questions covering all topics taught up to the
exam week.
e  Format: Face-to-face. Written exam (90—110 minutes)

o  Detailed Assessment Criteria:

Demonstration of understanding of fundamental course concepts
Ability to solve problems related to both theoretical and applied topics

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90-110 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 H

Percentage of Final Examination H

TOTAL ‘ ‘
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Aok

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Definition of ionizing radiation, types of
electromagnetic and particle radiation, fundamentallff, .
Iphysical characteristics eading:
’ 1. Coursebook Chapter 1 (Beyzadeoglu et al.).

1 Quick Practice (5 min): Comparative examples on L
penetration depth of different radiation types. 2. Hall & Giaccia, Chapters 1&2.

In-Class Discussion (5 min): Discussion on the 3. https://rpop.iaea.org: "Types of Radiation" modiile.
biological effects of radiation types.

Lecture: Radiation-matter interaction: photoelectricfReading:

effect, Compton scattering, pair production. 1. Coursebook Chapter 2 (Beyzadeoglu et al.).

) Quick Practice (5 min): Analysis of graphs for types of 2. Hall & Giaccia Chapter 3.
interactions.

3. RERF graphic presentations
In-Class Discussion (5 min): Discussion on dominant (https://www.rerf.or.jp).
interaction types at different energy levels.
Lecture: Mitosis and cell cycle, checkpoints, and
radiation sensitivity.
Reading:

3 Quick Practice (5 min): Diagrammatic representatio 1. Coursebook Chapter 3 (Beyzadeoglu et al.).

of G1, S, G2, and M phases.
2. Joiner & van der Kogel Chapter 2.
In-Class Discussion (5 min): Discussion on variatio
of radiosensitivity by cell cycle phase.
Lecture: Molecular mechanisms of DNA damage;[f dine:
single- and double-strand breaks. cading: .
1. Hall & Giaccia, Chapter 4.

4 gl?éﬁlghP;rz;:ﬁ; (5 min): Illustration of damage types 2. TAEA Handbook, Chapter 2.

In-Class Discussion (5 min): Discussion on the effect] 3. }rﬁgzisi;ﬁrp()p laca.org: "DNA  Damage and Repair
of repair failures on mutation formation. )

Lecture: Acute and delayed effects of radiatio

exposure.

Quick Practice (5 min): LD50 concept and time-doselfi, ading:

effect graphing. cading: L

5 1. Hall & Giaccia, Chapters 5-6.
In-Class Discussion (5 min): Role of dose rate o > RERF case studies
biological effects. ‘ '

Quiz 1 (15 min): Discussion on DNA damage and

radiation effects.

Lecture: Radiobiological modeling: LQ model and
biological effectiveness. Reading:

6 (Quick Practice (5 min): Sample LQ calculation. 1. Joiner & van der Kogel, Chapter 5.
In-Class Discussion (5 min): Discussion on the role of 2. Article search in IAEA and INIS databases.
model-based planning in radiotherapy.

Lecture: Radiotherapy techniques: 3D-CRT, IMRT,
IGRT.
Reading:

7 Quick Practice (5 min): Field limitation analysis using 1. Coursebook Chapter 6 (Beyzadeoglu et al.).
IMRT planning visuals.

In-Class Discussion (5 min): Questioning the increase
in effectiveness based on technology.

8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Safety principles in medical and industrial
uses of radiation. Reading:

9 1. TAEA Handbook, Chapter 5.

Quick Practice (5 min): "Time-Distance-Shielding'|

scenario.

2.

rpop.iaca.org: "Radiation Protection Principles".
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In-Class Discussion (5 min): Risk analysis based o
clinical error examples.
Lecture: Radiation accidents, exposure scenarios, an
regulations.
10 Quick Practice (5 min): Table analysis of ICRP limits [t ¢241"8* .
1. TAEA rpop modules and INIS literature searches.
In-Class Discussion (5 min): Case discussion on ethica
responsibilities.
Lecture: Decision-making in clinical radiobiolo
applications.
(Quick Practice (5 min): Designing a decision tree for
radiotherapy patient. eading:
11 2. Coursebook Chapter 7 (Beyzadeoglu et al.).
In-Class Discussion (5 min): Academic interpretatio
of clinical experiences.
Quiz 2 (15 min): Clinical scenarios based o
radiobiological principles.
Lecture: Ethical debates: experimental radiobiolog
and patient rights. eading:
12 Quick P.ractlce (5 min): Group activity on the Helsinki 1. TAEA Handbook Chapter 6.
Declaration.
In-Class Discussion (5 min): Ethical approach to
clinical cases in the radiation unit.
Lecture: Relationship between cancer biology an
radiobiology.
eading:
13 Quick Practice (5 min): Diagrammatic presentation o 1. Hall & Giaccia Chapter 12.
tumor microenvironment.
2. INIS: "Tumor Microenvironment" literature review.
In-Class Discussion (5 min): Discussion on tumo
radioresistance.
Lecture: Student Presentations. .
eading:
Quick Practice: Oral presentations (individual o 1. All course resources.
14 group). 2. New scientific resources the student reads while doing
In-Class Discussion: Feedback and peer evaluation o rescarch on their subject.
resentations.
Lecture: Student Presentations.
Quick Practice: Oral presentations (individual o
group). eading:
15 In-Class Discussion: Feedback and peer evaluation o 1. All course resources.
presentations. 2. New scientific resources the student reads while doing
Assignment Submission: research on their subject.
Topic: Written report on the use of radiobiological
concepts in cancer treatment planning.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 42

Laboratory

Application
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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)

15

Final (Examination Duration + Examination Prep. Duration)

15

Total Workload :

Total Workload / 30(h) :

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

ECTS Credit :

Sayfa: 12/15



(Form No: FR-0315;

Ders Ogrenim 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
level.

I~

I~

1@

I~

1

PQ-Z Uygulamal1 bilgilerini
fiziksel siireclerin
modellenmesi, deneysel tasarim
ve problem ¢6ziimiinde etkili ve
amaca yonelik bicimde
kullanabileceklerdir. / Apply
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental  design, and
problem-solving.

1w

1

I~

PS ‘-3 Kuramsal ve/veya

deneysel bilgilerini karmasik
fizik problemlerinin ¢6ziimiinde
etkili bigimde 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.

I~

I~

(5N

Pg-4 Disiplinlerarast  bir

yaklasimla, farkli alanlarda
edinmis olduklar: bilgileri
sentezleyebileceklerdir./
Synthesise knowledge acquired
from  different  disciplines
through an interdisciplinary
approach.

I~

1

I~

PC-5 Fizik biliminin temel
ve uygulamali  alanlarinda
edindikleri bilgi birikimlerini ve
kuramsal  analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamali fizik araglarini
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

|98]

I~

I~
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disiplin-ici 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

PS;-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi
yapmak ve  simiilasyonlar
gerceklestirmek  igin  etkin _ _ _ 5 _ _
bi¢imde 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

kigisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak igin 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.

PQ-S Bilimsel arastirmalarini

ve mesleki faaliyetlerini
yiiriitiirken dogabilecek
hukuksal sonuglar1 ve toplumsal
etkileri dikkate alarak mesleki
etik ilkeler, kalite standartlar1 ile
evrensel degerler dogrultusunda _ _ 3 _ 4 _
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.

PS;-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
caligabileceklerdir. / Work - - - § - =
effectively both independently
and as part of a team.

PS;-I 0 Fizik alaninda

giivenilir  bilgi kaynaklarina
ulagarak literatiir  taramasi
yapabilecek ve  akademik
arastirma tasarlayip

yiriitebileceklerdir. /  Access - - - - - §
reliable sources of information,

conduct literature reviews, and

design and carry

out academic research in the

field of physics.

PS‘-II Fizik  konularmi,

teorileri, arastirmalart ve

problem  ¢o6ziimlerini, fizik

terminolojisi  kullanarak tiim

paydaslara Tiirkge ve

ingilizcede sozli ve yazili

olarak etkili bigimde

aktarabileceklerdir. / _ _ _ 4 _ 5

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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