FAKULTE / ENSTIiTU ADI

DERS BILGI FORMU

Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIiM
DALI ADI

Fizik

DERSIN ADI

Radyasyon ve Ekoloji

DERSIN KODU

F1Z1126

YEREL KREDIiSi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DILi

Tiirkge, ingilizce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Se¢meli @ Fizik Lisans Programi

DERSIN KATEGORISIi

Uzmanhk Alan Dersleri

DERSIN VERILIS SEKLi

Yiiz Yiize

DERSI SUNAN AKADEMIK BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Mehmet KILIC

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin radyasyonun ¢evresel etkilerini kavramalarini ve ¢evrenin korunmasina
yonelik gerekli bilgi, beceri ve farkindalik kazanmalarini hedeflemektir. Ders kapsaminda,
radyasyonun temel prensipleri, radyoaktif bozunma siiregleri, ¢cevresel radyoniiklitlerin taginmasi ve
dagilimi ile biyolojik sistemler {izerindeki etkileri ayrmtili olarak ele alimmaktadir. Ders ayrica,
¢evresel radyoaktivitenin izlenmesi, matematiksel modelleme, radyolojik risk degerlendirmesi ve elde
edilen sonuglarm etkin bir sekilde iletilmesini amaglamaktadir. Bununla birlikte, 6grencilerin etik ve
mesleki sorumluluk bilinci gelistirmeleri, ilgili yasal ve diizenleyici g¢ergeveleri tanimalari ve
radyoekolojinin ¢evre koruma ile siirdirilebilirlik agisindan tasidigi 6nemi kavramalar
hedeflenmektedir.

DERSIN iCERIGI

Radyasyon ve ekoloji dersi, alanin tanimi, kapsami ve tarihsel doniim noktalarinin aragtirilmasiyla,
¢evrenin korunmasi; radyasyon ve radyoaktif bozunmanin temel prensipleri; bozunma zincirlerinin ve
yaygin radyoniiklitlerin &zelliklerinin anlasilmasi; radyoniiklitlerin g¢evresel taginmasi, hava, su ve
topraktaki dagilimi ve go¢ dahil olmak iizere bu siireclere etki eden faktorler; radyoniiklitlerin
biyolojik alimi, bitki ve hayvanlardaki mekanizmalarla birlikte ele alinmasi ve besin zincirlerindeki
biyobirikim ve biyobiiyiime analizi; cevresel radyoaktivitenin izlenmesine yonelik teknikler;
radyoekolojide matematiksel modellemenin temelleri; degerlendirme sonuglarinin etkili bir sekilde
iletilmesinin &nemi; radyolojik risk degerlendirmesinin ilke ve yontemleri; radyoekolojideki
diizenleyici cergeveler ve standartlar; cevrenin korunmasina iliskin etik ve mesleki sorumluluklar.

DERS KiTABI/ MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitaplari:
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Environment (Cambridge Environmental Chemistry Series). 1st edition, Cambridge University Press,
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Ders Ogrenim Ciktilar:

2021.

[2] Amiard, Jean-Claude (coord.). Marine Radioecology, Radioactive Risk Set Volume 6. 1st edition,
Wiley, 2022.

Zorunlu Kaynaklar:

[1] Oates, M. Radioecology: Radiation Dynamics, Impact and Future. 1st edition, Syrawood
Publishing House, 2023.

[2] Brechignac, F., and Desmet, G. Equidosimetry: Ecological Standardization and Equidosimetry for
Radioecology and Environmental Ecology (NATO Security through Science Series, Series C:
Environmental Security — Vol. 2). 1st edition, Springer, 2005.

[3] Whicker, F. W., and Schultz, V. Radioecology: Nuclear Energy and the Environment. Vol. 1. 1st
edition, CRC Press, 1982.

Bu dersi basartyla tamamlayan 6grenciler,

1. Radyoekolojinin tanimina, kapsamina ve c¢evresel siirdiiriilebilirlige olan katkisina iligkin
kuramsal ve uygulamali bilgileri ifade edebileceklerdir.

Radyoniiklitlerin hava, su ve toprakta hareketini, ¢evresel dagilimini ve ekosistemler
iizerindeki etkilerini analiz edebileceklerdir.

Radyoniiklitlerin bitki ve hayvanlar tarafindan alim mekanizmalarini, besin zincirindeki
biyobirikim siireglerini agiklayabileceklerdir.

Cevresel radyoaktivitenin izlenmesinde kullanilan temel teknikleri ve radyoekolojik risk
degerlendirme yontemlerini agiklayabileceklerdir.

Cernobil ve benzeri niikleer kazalarin ekosistem tizerindeki etkilerini, radyoekolojinin iklim
degisikligi ve diger c¢evresel sorunlar baglaminda gelecekteki potansiyelini ifade
edebileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1 ‘
Devam/Katihm: ‘
‘ Laboratuvar: H H ‘
‘ Uygulama (Soézlii Sinav) H H ‘
‘ Arazi Calismasi H H ‘
‘ Derse Ozgii Staj H H ‘
Kisa Simavlar/Stiidyo Kritigi:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e Format: Yiiz yiize. Coktan se¢meli kisa smav (5-10 dakika) 2 10
e  Detayl Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme
Odev: H H
Sunum/Jiiri:
e icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin ve
sunum yapmalarinin istenmesi
e  Format: Ogrenci sunumlari 1 20
e  Detayh Degerlendirme Kriterleri:
-O&renilen kannlarm dadm hir cekilde aciklanahilmesi
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-Sunum tekniklerinin dogru kullanilmasi

‘ Proje: H

‘ Seminer/Workshop: H

Ara Siavlar:
e icerik: Sinav haftasina kadar islenen konularn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitilmesi
Final:
e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yilize. Smav (90 dakika)
. 1 40
e Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
‘ Dénem I¢i Calismalarin Basari Notuna Katkisi H %60 ‘
‘ Final Sinavimin Basar1 Notuna Katkisi H %40 ‘
| TOPLAM | %100 |
HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Radyoekolojinin Tanimi ve Kapsami Cevre Korumada
Radyoekolojinin Onemi.
Simif-ici Uygulama (10 dk.): Ogrencilere farkli cevresel ortamlar| Radioecology: Sources and Consequences Of]
1 (Ornegin orman, gol, tarim arazisi, sehir alani) gosterilmesi ve bu lonising Radiation in  The Environment
ortamlarda radyoekolojik calismalara 6rnek olabilecek senaryolar (Cambridge Environmental Chemistry Series)
sunulmasi. kitabinda birinci boliimiin okunmasi.
Siif-i¢ci Tartisma (10 dk.): Tartisma sorusu: Radyoekoloji, g¢evre]
koruma politikalari agisindan neden vazgecilmez bir bilim dalidir?
Konu Anlatimi: Radyoekolojik Arastirmalarda Tarihsel Gelisim ve
IKilometre Taslar1.
Radioecology: Sources and Consequences Of]
Smmf-i¢ci Uygulama (10 dk.): Tarihsel gelismelerin analiz edilmesi, lonising Radiation in The Environment
2 bilimsel ilerlemenin toplumsal ve cevresel olaylarla nasil etkilesime (Cambridge Environmental Chemistry Series)
girdiginin incelenmesi. kitabinda birinci bdliimiin okunmast.
Marine Radioecology, Radioactive Risk Set]
Sinif-ici Tartiyjma (10 dk.): Tartisma sorusu: Cernobil mi, Fukugimal Volume 6 kitabinda birinci b6liimiin okunmasi.
im1? Radyoekolojik arastirmalara daha fazla yon veren olay hangisiydi?
Konu Anlatimi: Radyasyonun Temel Prensipleri Radyoaktif Bozunma
\ve Bozunma Zincirleri.
Radioecology: Sources and Consequences Of]
3 Simif-i¢i Uygulama (10 dk): Radyoaktif bir izotopun (6rnegin U-238) lonising Radiation in  The Environmen
bozunma zinciri verilmesi ve bu zincirdeki ara adimlarin incelenmesi. (Cambridge Environmental Chemistry Series)
kitabinda ikinci boliimiin okunmast.
Simif-i¢ci Tartisma (10 dk.): Tartisma sorusu: Bozunma zincirindeki
hangi asamalar ¢evre icin daha tehlikelidir ve neden?
Konu Aqlatlmlz Ortak "Ragyo“nukhtlerm ve Kaynaklarin Ozellikleri, Radioecology: Sources and Consequences off
IRadyoaktif Bozunmanin Ol¢timii. - - - :
lonising Radiation in The Environmen
4 oy - (Cambridge Environmental Chemistry Series)
Simif-i¢ci Uygulama (10 dk): Radyoniiklitlerin ¢evresel dneminin ve : e e
TR P . - L . kitabinda ikinci bolimiin okunmasi.
6lciim yontemlerinin bir baglam i¢inde degerlendirilmesi.
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Simf-i¢ci Tartisma (10 dk.): Tartisma sorusu: Dogal mi yoksa yapay]
radyoniiklitler mi ¢evre i¢in daha biiyiik bir tehdit olusturur?

Konu Anlatimi: Radyoniiklitlerin Havada Dagilimi ve Gogii
IRadyoniiklitlerin Suda Dagilimi ve Gogii.

Smif-ici Uygulama (10 dk.): Radyoniiklit tasmumi ile g¢evresel
dinamiklerin etkilesimini analiz etmeye yonelik bir niikleer kazanin|
analiz edilmesi.

Sinif-i¢i Tartisma (10 dk.): Tartisma sorusu: Havada mi, yoksa suda my
lyayilan radyoniiklitler ¢cevre ve insan saglig1 icin daha risklidir?

Radioecology: Sources and Consequences 0
lonising Radiation in  The Environment
(Cambridge Environmental Chemistry Series)
kitabinda tigiincii boliimiin okunmast.

Marine Radioecology, Radioactive Risk Set
Volume 6 kitabinda ikinci boliimiin okunmasi.

Konu Anlatimi: Radyoniiklitlerin Toprakta Dagilimi ve Gogli Vakal
Caligmasi Tartismast: Cernobil Niikleer Felaketi.

Simif-i¢i Uygulama (10 dk.): Toprak-radyoniiklit etkilesiminin analizil
ve cevresel risk degerlendirmesinin yapabilecegi fakli toprak-
radyoniiklit drneklerin incelenmesi.

Simif-ici Tartisma (10 dk.): Tartisma sorusu: Cernobil sonrasi toprak|
kontaminasyonuna miidahalede en etkili yaklagim hangisiydi?

Kisa Smnav 1 (15 dk.): i1k 6 hafta anlatilan konular1 kapsayan 6 soruluk|
coktan se¢meli sinavin yapilmasi.

Radioecology: Sources and Consequences 0
lonising Radiation in  The Environment
(Cambridge Environmental Chemistry Series)
kitabinda dérdiincii boliimiin okunmasi.

Konu Anlatimu: Bitkiler Tarafindan Radyoniiklit Alim Mekanizmalari.

Simif-i¢i Uygulama (10 dk.): Bitki-radyoniiklit etkilesiminin, tarim-
ekoloji iliskisi i¢inde degerlendirme yapilmasi.

Sinif-ici Tartisma (10 dk.): Tartisma sorusu: Bitkiler radyoniiklitleri
temizlemek i¢in kullanilabilir mi?

Radioecology: Sources and Consequences 0
lonising Radiation in The Environment
(Cambridge Environmental Chemistry Series)
kitabinda besinci boliimiin okunmasi.

|Ara Simav 1

Sinav haftasina kadar iglenen konularin tiimiiniin|
tekrar edilmesi.

Konu Anlatimi: Hayvanlar Tarafindan  Radyoniiklit Alim|
IMekanizmalari, Besin Zincirlerinde Biyobirikim ve Biyomagnifikasyon.

Simif-i¢ci Uygulama (10 dk.): Biyobirikim ve biyomagnifikasyon
kavramlarinin somut verilerle 6rneklendirilmesi.

Smif-ici Tartisjma (10 dk.): Tartisma sorusu: Biyomagnifikasyon|
iyoluyla aliman radyoniiklitler, ¢evresel risk yonetiminde neden 6zel
Onlem gerektirir?

Radioecology: Sources and Consequences O
lonising Radiation in  The Environment
(Cambridge Environmental Chemistry Series)
kitabinda besinci bolimiin okunmasi.

10

Konu Anlatimi: Cevresel Radyoaktiviteyi Izleme Teknikleri
Radyoekolojide Matematiksel Modellemeye Giris.

Siif-i¢ci Uygulama (10 dk.): Radyoniiklitlerin zamanla nasil azaldiginj
matematiksel olarak anlamak ve ¢evresel planlamayla iliskilendirmek
lizere 6rnek problemlerin ¢oziilmesi.

Smif-ici Tartisma (10 dk.): Tartigma sorusu: Gergek ¢evresel
kosullarda matematiksel modeller ne kadar giivenilir?

Radioecology: Sources and Consequences O
lonising Radiation in The Environment
(Cambridge Environmental Chemistry Series)
kitabinda altinci1 boliimiin okunmasi.

Marine Radioecology, Radioactive Risk Set
Volume 6 kitabinda besinci boliimiin okunmasi.

11

Konu Anlatimi: Radyoekolojik izleme Teknikleri.

Simif-i¢i Uygulama (10 dk.): Farkli ortamlarda uygulanabilecek izleme
tekniklerinin incelenmesi.

Simif-i¢i Tartisma (10 dk.): Tartisma sorusu: Pasif biyolojik izleme mi,
oksa aktif cihaz temelli izleme mi daha etkilidir?

Radioecology: Sources and Consequences O
lonising Radiation in The Environment
(Cambridge Environmental Chemistry Series)
kitabinda altinci1 boliimiin okunmasi.

12

Konu Anlatim: Risk Degerlendirme/ Ilkeleri ve Yéntemleri
Karsilastirmali Risk Degerlendirmesi/ Radyoekolojide Risk Tletisimi.

Simf-ici  Uygulama (10 dk.): Ornekler iizerinde  risk
degerlendirmelerinin yapilmasi, hangi riskin daha ciddi oldugunun|
bilimsel verilere gore analiz edilmesi.

Siif-ici Tartisma (10 dk.): Tartigma sorusu: Radyoekolojik risklerin|
kamuoyuna nasil anlatilmast gerekir? Bilimsel dogruluk mu,

anlasilabilirlik mi 6n planda olmali?

Radioecology: Sources and Consequences O
lonising Radiation in  The Environmen
(Cambridge Environmental Chemistry Series)
kitabinda yedinci boliimiin okunmasi.
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Konu Anlatimi: Niikleer Kazalarin Ekosistemlere Etkisi Radyoekoloji

ve Iklim Degisikligi.

pliler andlz etmeye yonclk nikloet kaza Smekdert ve fark habig] - Radioecology: Sources and_ Consequences of
iti pleri tizerindeki etki}{eri};lin incelenmesi lonising ~ Radiation in The Environment

13 p ' (Cambridge Environmental Chemistry Series)
Simf-i¢i Tartisma (10 dk.): Tartisma sorusu: Iklim degisikligi, gegmis kitabinda yedinci boliimiin okunmasi.
niikleer kazalarin etkilerini yeniden giin yiiziine ¢ikarabilir mi?

Kisa Smav 2 (15 dk.): 7-13. haftalar arasi anlatilan konular1 kapsayan 6
soruluk ¢oktan segmeli sinavin yapilmasi.
Konu Anlatimi: Ogrenci Sunumlari.
- QT . 1. Tim ders kaynaklarinin incelenmesi.

14 Sinif-i¢ci Uygulama: Sozli sunum (Bireysel ya da grup sunumu). 2. Ogrencinin konusu ile ilgili arastrma yaparken
Siif-ici Tartisma: Sunumlar iizerine geribildirim ve birlikte] buldugu yeni bilimsel kaynaklarin okunmast.
degerlendirme.

Konu Anlatimi: Ogrenci Sunumlari.
Siif-i¢ci Uygulama (15 dk.): S6zli sunum (Bireysel ya da grup| 1. Tiim ders kaynaklarinin incelenmesi.

15 sunumu). 2. Ogrencinin konusu ile ilgili arastirma yaparken

buldugu yeni bilimsel kaynaklarin okunmasi.
Siif-i¢ci Tartisma (5 dk.): Sunumlar iizerine geribildirim ve birlikte]
degerlendirme.
16 Final Islenen konularm tiimiiniin tekrar edilmesi.
AKTS iSYUKU TABLOSU
——————————————————

Etkinlikler H Sayl H Siiresi (Saat) H Toplam Isyiikii
Ders Saati H 14 H 3 H 42
Laboratuar H H H
Uygulama (so6zlii Sinav) H H H
Arazi Calismasi H ‘ ‘ ‘ ‘

Sinif Dis1 Ders Calismasi H 14 H 3 H 42
Derse Ozgii Staj H H H
Odev | H H
Kiiciik Sinavlar/Stiidyo Kritigi H 2 H 2 H 4
Projeler H H H
Sunum / Seminer H 1 H 20 H 20
Ara Smavlar (Simav Siiresi + Sinav
Hazirhk Siiresi) 1 20 20
Flnal '(Smav Siiresi + Sinav Hazirhk 1 22 29
Siiresi)
Toplam i yiikii: H 150
Toplam is yiikii / 30(s): H 5
AKTS Kredisi: 5
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Radiation and Ecology

CODE

F1Z1126

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Mehmet KILIC

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to understand the environmental impacts of radiation and to
acquire the necessary knowledge, skills, and awareness for environmental protection. The
course covers the fundamental principles of radiation, radioactive decay processes, the transport
and distribution of environmental radionuclides, and their effects on biological systems. It also
aims to develop students’ abilities to monitor environmental radioactivity, perform
mathematical modeling, conduct radiological risk assessments, and communicate the results
effectively. Furthermore, the course seeks to foster students’ ethical and professional
responsibility, familiarize them with relevant legal and regulatory frameworks, and enable them
to appreciate the significance of radioecology in environmental protection and sustainability.

COURSE CONTENT

The Radiation and Ecology course covers the definition, scope, and historical milestones of the
field, and environmental protection; the fundamental principles of radiation and radioactive
decay; understanding of decay chains and the characteristics of common radionuclides; the
environmental transport of radionuclides and the factors influencing their distribution and
migration in air, water, and soil; the biological uptake of radionuclides, including mechanisms
in plants and animals, and the analysis of bioaccumulation and biomagnification in food chains;
techniques for monitoring environmental radioactivity; the basics of mathematical modeling in
radioecology; the importance of effectively communicating assessment results; the principles
and methods of radiological risk assessment; regulatory frameworks and standards in
radioecology; ethical and professional responsibilities related to environmental protection.
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RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] Pentreath, R.J. Radioecology: Sources and Consequences of lonising Radiation in The
Environment (Cambridge Environmental Chemistry Series). 1st edition, Cambridge University
Press, 2021.

[2] Amiard, Jean-Claude (coord.). Marine Radioecology, Radioactive Risk Set Volume 6. 1st
edition, Wiley, 2022.

Required Readings:

[1] Oates, M. Radioecology: Radiation Dynamics, Impact and Future. 1st edition, Syrawood
Publishing House, 2023.

[2] Brechignac, F., and Desmet, G. Equidosimetry: Ecological Standardization and

Equidosimetry for Radioecology and Environmental Ecology (NATO Security through Science

Series, Series C: Environmental Security — Vol. 2). 1st edition, Springer, 2005.

[3] Whicker, F. W., and Schultz, V. Radioecology: Nuclear Energy and the Environment. Vol.
1. 1st edition, CRC Press, 1982.

Course Learning Outcomes

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

1. Express theoretical and practical knowledge regarding the definition and scope of
radioecology and its contribution to environmental sustainability.

. Analyze the movement of radionuclides in air, water, and soil, their environmental
distribution, and their effects on ecosystems.

. Explain the uptake mechanisms of radionuclides by plants and animals, as well as the
bioaccumulation processes in the food chain.

. Explain the fundamental techniques used in monitoring environmental radioactivity
and the methods of radioecological risk assessment.

. Express the impacts of Chernobyl and similar nuclear accidents on ecosystems, and
the future potential of radioecology in the context of climate change and other
environmental issues.

EVALUATION SYSTEM

Activities Number Percentage of Grade ‘
‘ Attendance/Participation: H H ‘
‘ Laboratory H H ‘
‘ Application (Oral Examination): H H ‘
‘ Field Work: H H ‘
Special Course Internship (Work Placement): ‘
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) 2 10
e Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course
Homework Assignments: H H
Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning processes and
deliver presentations 1 20
e  Format: Student presentations
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e  Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

‘ Project:

‘ Seminar/Workshop:

Midterms:
e  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

Final:
e  Content: Comprehensive questions covering the entire content of the course

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

e Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

‘ Percentage of In-Term Studies

‘ Percentage of Final Examination

TOTAL

WEEKS COURSE OUTLINE Related Preparation
Lecture: Definition and Scope of Radioecologyj
Importance of Radioecology in Environmental Protection.
In-Class Activity (10 min): Show students different
environmental settings (e.g., forest, lake, agricultural land, 1. Reading the first chapter in the book Radioecology: Sources
1 urban area) and present example scenarios for| and Consequences of lonising Radiation in the
radioecological studies in each setting. Environment  (Cambridge Environmental — Chemistry
Series).
In-Class Discussion (10 min):
Discussion  Question:  Why is radioecology an
indispensable scientific field in terms of environmental
protection policies?
Lecture: Historical Development and Milestones in
Radioecological Research.
1. Reading the first chapter in the book Radioecology: Sources
In-Class Activity (10 min): Analyze historical and Consequences of lonising Radiation in the
developments and explore how scientific progress has Environment  (Cambridge Environmental — Chemistry
2 interacted with social and environmental events. Series).
2. Reading the first chapter in the book Marine Radioecology,
In-Class Discussion (10 min): Radioactive Risk Set VVolume 6.
Discussion Question: Chernobyl or Fukushima? Which
event had a greater influence on the direction off
radioecological research?
3 Lecture: Basic Principles of Radiation 1. Reading the second chapter in th!e_book R_ad_loec_ology:
Sources and Consequences of lonising Radiation in the
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Radioactive Decay and Decay Chains.

In-Class Activity (10 min): Present the decay chain of g
radioactive isotope (e.g., U-238) and examine the
intermediate steps.

In-Class Discussion (10 min):
Discussion Question: Which stages in the decay chain are
more dangerous for the environment and why?

Environment  (Cambridge Environmental ~ Chemistry
Series).

Lecture: Characteristics of Common Radionuclides and|
Their Sources Measuring Radioactive Decay.

In-Class Activity (10 min): Evaluate the environmental
significance of radionuclides and the methods used to
measure them within a given context.

In-Class Discussion (10 min):
Discussion  Question:  Are natural or artificial
radionuclides a greater threat to the environment?

Reading the second chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge Environmental ~ Chemistry
Series).

Lecture: Distribution and Migration of Radionuclides in
Air and Water.

In-Class Activity (10 min): Analyze a nuclear accident to|
study the interaction between radionuclide transport and
environmental dynamics.

In-Class Discussion (10 min):
Discussion Question: Are airborne or waterborne|
radionuclides more hazardous to the environment and
human health?

Reading the third chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment (Cambridge  Environmental — Chemistry
Series).

Reading the second chapter in the book Marine
Radioecology, Radioactive Risk Set VVolume 6.

Lecture: Distribution and Migration of Radionuclides in
Soil Case Study Discussion: The Chernobyl Nuclear
Disaster.

In-Class Activity (10 min): Analyze soil-radionuclide|
interactions  using  various examples to  assess|
environmental risk.

In-Class Discussion (10 min):
Discussion Question: What was the most effective)
approach to dealing with soil contamination after
Chernobyl?

Quiz 1 (15 min): A 6-question multiple-choice quiz
covering topics from weeks 1-6.

Reading the fourth chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge Environmental — Chemistry
Series).

Lecture: Mechanisms of Radionuclide Uptake by Plants.

In-Class Activity (10 min): Evaluate plant-radionuclide]
interactions within the context of agriculture and ecology.

In-Class Discussion (10 min):
Discussion Question: Can plants be used to clean up,
radionuclides?

Reading the fifth chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge  Environmental  Chemistry
Series).

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Mechanisms of Radionuclide Uptake by
IAnimals, Bioaccumulation and Biomagnification in Food
Chains.

In-Class Activity (10 min): Provide concrete data-based
examples to explain bioaccumulation and
biomagnification.

In-Class Discussion (10 min):
Discussion Question: Why do radionuclides accumulated
via biomagnification require special measures in

Reading the fifth chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge Environmental =~ Chemistry
Series).
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environmental risk management?

10

Lecture:  Environmental Radioactivity = Monitoring
Techniques/Introduction to Mathematical Modeling in
Radioecology.

In-Class Activity (10 min): Solve example problems to
understand the decay of radionuclides over time and relate|
this to environmental planning.

In-Class Discussion (10 min):
Discussion Question: How reliable are mathematical
models under real environmental conditions?

Reading the sixth chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge  Environmental ~ Chemistry
Series).

Reading the fifth chapter in the book Marine Radioecology,
Radioactive Risk Set Volume 6.

11

Lecture: Radioecological Monitoring Techniques.

In-Class Activity (10 min): Examine different monitoring
techniques applicable in various environments.

In-Class Discussion (10 min):
Discussion Question: Which is more effective — passive,
biological monitoring or active instrument-based
monitoring?

Reading the sixth chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge Environmental ~ Chemistry
Series).

12

Lecture: Principles and Methods of Risk Assessmen
Comparative Risk Assessment / Risk Communication in
Radioecology.

In-Class Activity (10 min): Conduct risk assessments on
various examples to scientifically analyze which risks are|
more severe.

In-Class Discussion (10 min):
Discussion Question: How should radioecological risks be
communicated to the public? Should scientific accuracy or
comprehensibility be prioritized?

Reading the seventh chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge  Environmental ~ Chemistry
Series).

13

Lecture: Effects of Nuclear Accidents on Ecosystems,
Radioecology and Climate Change.

In-Class Activity (10 min): Analyze nuclear accident]
examples and study their impact on different habitat types
to understand ecosystem responses to radiological events.

In-Class Discussion (10 min):
Discussion Question: Can climate change bring back the|
effects of past nuclear accidents?

Quiz 2 (15 min): A 6-question multiple-choice quiz
covering topics from weeks 7-13.

Reading the seventh chapter in the book Radioecology:
Sources and Consequences of lonising Radiation in the
Environment  (Cambridge Environmental — Chemistry
Series).

14

Lecture: Student Presentations.

In-Class Activity (15 min): Oral presentations (individual
or group).

In-Class Discussion (5 min): Feedback and collaborative
evaluation of the presentations.

Review of all course textbooks.
Reading of new scientific sources found by the student
during research on their topic.

15

Lecture: Student Presentations.

In-Class Activity (15 min): Oral presentations (individual
or group).

In-Class Discussion (5 min): Feedback and collaborative
evaluation of the presentations.

Review of all course textbooks.
Reading of new scientific sources found by the student
during research on their topic.

16

Final

Review of all topics covered.
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ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload

Course Hours 14 3 42

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)

Final (Examination Duration + Examination Prep. Duration)

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 ¢Ozlimiinde

kullanabileceklerdir. / Use their 4 4 4 4 4
comprehensive theoretical - - - - =

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

PS:-Z Uygulamal1 bilgilerini

fiziksel stireglerin

modellenmesi, deneysel tasarim

ve problem

¢Oziimiinde etkili ve amaca

yonelik bicimde

kullanabileceklerdir. / Apply 3 - - 4 4

their  practical ~ knowledge
effectively and strategically in
modelling physical

processes, experimental design,
and problem-solving.

PC-3 Kuramsal velveya

deneysel bilgilerini karmagsik
fizik problemlerinin
¢Oziimiinde 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.

PS‘-4 Disiplinlerarast  bir

yaklasimla, farkli alanlarda
edinmis  olduklar1  bilgileri
sentezleyebileceklerdir. / _ _ 4 3 _
Synthesise knowledge acquired - - - =
from different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali alanlarinda
edindikleri bilgi birikimlerini

lw
1
1
I~
I~

ve kuramsal

analiz, deneysel uygulama ve § § § é ﬂ
sayisal modelleme ve

hesaplamali  fizik araglarini

kullanma ve

gelistirme becerilerini,
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kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek
enerji fizigi,

nanoteknoloji,
yenilenebilir/alternatif  enerji

teknolojileri, ileri  malzeme
tasarimi, niikleer

teknoloji ve kuantum
teknolojileri gibi disiplin-i¢i ve
disiplinlerarasi uzmanlik
alanlarinda

gelistirebileceklerdir./ Advance
their acquired knowledge in the
fundamental and applied fields
of physics and their

skills in theoretical analysis,

experimental application,
numerical modelling and 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  energy
technologies, advanced

materials design,
nuclear  technology, and
quantum technologies..

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

icin etkin big¢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

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere

ulasmak i¢in hayat boyu . . . - .
6grenme stratejilerini
kullanabileceklerdir. / Follow
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
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learning
strategies to achieve these
goals.

PC-8 Bilimsel
aragtirmalarm1 ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal

sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, Kkalite standartlar1 ile
evrensel

degerler  dogrultusunda  ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket _ _ _ _ 4
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

societal consequences of their
scientific research and
professional activities.

PC-9 Bireysel olarak ya da

takimlarda  etkin  bi¢imde
calisabileceklerdir / Work - - - - -
effectively both independently
and as part of a team.

PS :- 10 Fizik alaninda

giivenilir  bilgi  kaynaklarina
ulasarak literatlir ~ taramasi
yapabilecek ve

akademik aragtirma tasarlayip
yiiriitebileceklerdir. /  Access - - - - -
reliable sources of information,
conduct literature reviews, and
design and carry

out academic research in the
field of physics

PS ;- 11 Fizik konularimi,

teorileri, aragtirmalari ve
problem  ¢oOziimlerini, fizik
terminolojisi

kullanarak  tiim  paydaslara
Tiirkce ve Ingilizcede sozlii ve
yazil1 olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate - - - é -
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 - - - - -
raporlart
yorumlayabileceklerdir. /
Collect scientific data during
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laboratory ~ work,  prepare
technical ~ and/or  scientific
reports

and interpret existing reports.
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