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Kimya

DERSIN ADI
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HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI
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0

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Se¢meli @Kimya Lisans Programm

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIM

Kimya Boliimii

DERSIN KOORDINATORU

Miizeyyen DOGAN

ASISTAN(LAR)

Yok

DERSIN AMACI

Bu dersin amaci, dgrencilein radyokimya konusunda bilgi sahibi olmasi, radyoizotoplarin
kullanim alanlari1 6grenmesi ve radyasyonun zararlarindan korunmak igin ¢evre bilincini
geligtirilmesidir.

DERSIN iCERIGI

Cekirdegin yapisi; elementer tanecikler; cekirdeklerin kararlilii; radyoaktivite; ¢ekirdek
reaksiyonlar; yapay radyoaktivite; cekirdek boliinmesi (fisyon); ¢ekirdek enerjisi;
termoniikleer reaksiyonlar ve c¢ekirdek kaynasmasi (fiizyon); yapay elementler; izotoplarin
ayrilmasi; radyoizotoplarin kullanim alanlari.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilari
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Onerilen Kaynaklar:

[1] AR. Berkem ' Cekirdek Kimyas:1 ve Radyokimya ' Istanbul Universitesi Basimevi,
Istanbul, 1992.

[2] AR. Berkem 'Atomistik ve Cekirdek Kimyas1 ' Sirketi Miirettibiye Basimevi, Istanbul,
1974.

[3] C. Senvar ' Atom, Molekiil ve Cekirdek ' Hacettepe Universitesi Yaymlari, Ankara, 1982.
[4] J. Konya, N. M. Nagy ‘Nuclear and Radiochemistry' First edition, Elsevier, 2012.

[5] Ders Notlart

Bu dersi basarryla tamamlayan 6grenciler,

1. Kimya ile fizik bilimini iliskilendirebileceklerdir.

2. Oprenciler, radyoaktivite  ve hakkinda  temel

kazanabileceklerdir.

uygulamalari bilgi
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Niikleer olaylarin kanun ve prensiplerini kavrayabileceklerdir.

Radyoaktivite ve niikleer enerji konusunda gevre bilincini ve duyarliligini
gelistirebileceklerdir.

Bilgiye ulasma ve bu amacgla kaynak arastirmasi yapabilme yeteneklerini
gelistirebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

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

e Detayh Degerlendirme Kriterleri:

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

Laboratuvar: H

Uygulama (Sozlii Sinav):

e icerik: Ogrencilerden Radyokimya dersinin temel kavramlarmi
aciklamalarmin ve uygulamali bir soruya ¢oziim 6nerisi sunmalarinin
istenmesi

e  Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii siav (5-
10 dakika)

e  Detayh Degerlendirme Kriterleri:

-Kavramlari agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

Arazi Calismasi H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

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

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

e icerik: Ug asamadan olusur:

- Birinci asama (Literatiir arastirmasi): Herbir 06grencinin
Radyokimya konusunda belirlenen kriterlerde ingilizce bir makale

segmesi.
1 %20

-ikinci agama: Her G8renci sectigi makaleyi anlamah ve bir dosya
hazirlamalidir.

-Ugiincii asama: Herbir 6grencinin 6devini anlatmasi ve dosyasmni
teslim etmesi. Sunum sonunda kiigiik bir s6zlii sinav olmasi.
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e  Format: Yazili raporlar ve bireysel sunumlari

e  Detayh Degerlendirme Kriterleri:

- Birinci agsama 6dev notuna %30
- Ikinci asama 6dev notuna %30
- Ugiincii asama 6dev notuna %40 oraninda katilir.

Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarimin istenmesi

e  Format: Grup sunumlari
e  Detayh Degerlendirme Kriterleri:

-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi
e  Format: Yazili raporlar ve grup sunumlari
e  Detayh Degerlendirme Kriterleri:

-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir arastirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

Seminer/Workshop ‘ ‘

Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

Proje:
e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir

1 %40
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
‘ 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
1 Dersin islenisi Hakkinda Ogrencileri Bilgilendirme 1. Atomun yapisi ve atom kuramina iliskin &
bilgilerin oOnerilen kaynaklarda
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Odev ve Asamalari Konusunda Ogrencilere Bilgi Sunma:
1.Asama- Literatiir Arastirmas1 (Herbir 6grencinin Belirlenen
kriterlerde ingilizce bir makale segmesi)

Konu Anlatimi: Cekirdegin Yapisi, Elementer Tanecikler

Sinif-ici Uygulama (10 dk.): Atomun yapisi konusuna iligkin
Ornekler gostermek

Sinif-ici Tartisma (5 dk.): Cekirdek kimyasinin Kimya i¢inde ve
diger disiplinlerde kullanim alaniyla ilgili tartismanin yapilmasi

hatirlanmasi ve aktiflestirilmesi
Cekirdegin Yapist ve Elementer Tanecikle
konularinin Onerilen kaynaklarda
okunmasi

Konu Anlatimi: Cekirdeklerin Kararlilig

Sinif-ici Uygulama (15 dk.): Cekirdeklerin Kararlilig1 hakkinda
Orneklerin gosterilmesi

Sinif-ici Tartisma (20 dk.): Ode\_( igin Literatiir aragtirmasinin
hatirlatilmasi ve siire belirlenmesi. Odev igin makale se¢imi yapan
0grencilerle goriisme.

Cekirdegin Yapisi, Elementer Tanecikle
konularma iliskin dnceki bilgilerin dnerile
kaynaklardan hatirlanmasi v
etkinlestirilmesi.

Cekirdeklerin Kararlilign konularini igere
boliimlerin Onerilen kaynaklarda
okunmasi.

Literatiir aragtirmast

Konu Anlatimi: Radyoaktivite

Sinif-ici Uygulama (10 dk): Radyoaktif bozunma tipleri
konusunda &rnekler vermek

Sinif-ici Tartisma (20 dk.): OdeY igin Literatiir aragtirmasinin
hatirlatilmasi ve siire belirlenmesi. Odev i¢in makale se¢imi yapan
0grencilerle goriisme.

Cekirdeklerin Kararliligr konusunu igere:
boliimlerin Onerilen kaynaklarda
hatirlanmasi ve etkinlestirilmesi
Radyoaktivite konularini igeren boliimleri
onerilen kaynaklardan okunmasi.

Literatiir aragtirmast

Konu Anlatimi: Radyoaktivite

Simif-i¢i Uygulama (10 dk): Radyoaktif seriler hakkinda drnekler
vermek

Sinif-ici Tartisma (20 dk.): OdeY igin Literatiir aragtirmasinin
hatirlatilmasi ve siire belirlenmesi. Odev i¢in makale se¢imi yapan
0grencilerle goriisme.

Radyoaktivite konularimi igeren boliimleri
onerilen kaynaklardan okunmasi.
Literatiir aragtirmast

Konu Anlatimi: Cekirdek Reaksiyonlari

Sinif-ici Uygulama (15 dk.): Cekirdek reaksiyonlarina iliskin|
ornekler ¢ozmek

Siif-ici Tartisma (15 dk.): Odevin ikinci basmak duyurusu
Her dgrenci sectigi makaleyi anlamali ve bir dosya hazirlamalidir.

Radyoaktivite konularin igeren boliimleri
onerilen kaynaklardan hatirlanmast v
aktiflestirilmesi

Cekirdek reaksiyonlar1 konusunu igere
boliimlerin Onerilen kaynaklarda
okunmasi.

Literatiir aragtirmast

Konu Anlatimi: Yapay Radyoaktivite
Simif-i¢ci Uygulama (15 dk.): Radyoaktif bozunma konusunda

ornekler ¢ozmek

Siif-i¢i Tartisma (15 dk.): Odevin iiciincii basmak duyurusu
Her bir 6grenci i¢in sunum ve dosya teslim tarihinin belirlenmesi

Cekirdek reaksiyonlarma iliskin &ncekil
bilgilerin oOnerilen kaynaklarda
hatirlanmasi ve aktiflestirilmesi.

Yapay radyoaktivite konusunu igere
boliimiin 6nerilen kaynaklardan okunmast

Literatiir aragtirmast

Konu Anlatimi: Cekirdek Boliinmesi ( Fisyon )

Sinif-ici Uygulama (15 dk.): Cekirdek Boliinmesi konusunda
ornekler ¢ozmek

Siif-i¢i Tartisma (15 dk.): Odevin iiciincii basmak duyurusu
Herbir 6grenci i¢in sunum ve dosya teslim tarihinin belirlenmesi

Yapay radyoaktivite konusuna iliski
onceki bilgilerin Onerilen kaynaklarda:
hatirlanmasi ve aktiflestirilmesi.

Cekirdek Boliinmesi (Fisyon) konusuna ai
kisimlarin 6nerilen kaynaklardan okunmasi

|Ara Sinav 1

Smav haftasina kadar islenen konulart
tiimiiniin tekrar edilmesi

Konu Anlatimi: Cekirdek Enerjisi

Cekirdek boliinmesi  konusuna iligki
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onceki bilginin  6nerilen kaynaklarda
Sinif-ici Uygulama (15 dk.): Cekirdek enerjisine iligkin Ornek hatirlanmasi ve aktiflestirilmesi.

verilmesi 2. Cekirdek enerjisi konusunun Onerile
kaynaklardan okunmasi.

1. Cekirdek Enerjisi konusuna iligkin 6nceki
bilginin 6nerilen kaynaklardan hatirlanmas
ve aktiflestirilmesi

2. Termoniikleer Reaksiyonlar ve Cekirdek]
Kaynasmas1 (Fiizyon) konusunun onerile
kaynaklardan okunmasi.

Konu Anlatimi: Termoniikleer Reaksiyonlar ve Cekirdek

10 Kaynasmasi (Fiizyon)

1. Termoniikleer Reaksiyonlar ve Cekirdek
Kaynasmas1 (Fiizyon) konusuna iliski

Konu Anlatim: Yapay Elementler onceki bilgilerin .6ner_il§n kgynaklarda

1 hatirlanmasi ve etkinlestirilmesi

2. Yapay Elementler konusunu igere
boliimlerin Onerilen kaynaklarda
okunmasi.

1. Yapay Elementler konusuna iligkin onceki
bilgilerin oOnerilen kaynaklarda
hatirlanmasi ve etkinlestirilmesi

Konu Anlatimi: [zotoplarin Ayrilmasi, Radyoizotoplarin 2. [Izotoplarin Ayrilmasi, Radyoizotoplar

12 kullanim alanlar1 kullanom  alanlart  konusunu  igere

. boliimlerin Onerilen kaynaklarda

Ogrenci Sunumlari okunmas.

3. Odev Dosyasinin Hazirlanmast

13 Ogrenci Sunumlari Odev Dosyasinin Hazirlanmast
Ogrenci Sunumlar

14 Odev Dosyasinin Hazirlanmast

15 Ogrenci Sunumlar: Odev Dosyasinin Hazirlanmast

16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi Toplam isyiikii
(Saat)

Ders Saati 3 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Department of Chemistry

TITLE OF COURSE

Radiochemistry

CODE

KIM4752

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry (%30 English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Miizeyyen DOGAN

ASSISTANT(S)

None

COURSE OBJECTIVES

This course aims to teach about radiochemistry, to learn the usage areas of radioisotopes
and to improve environmental awareness in order to protect from the damage of radiation.

COURSE CONTENT

The structure of the nucleus; elementary particles; nucleus stability; radioactivity; nuclear
reactions; artificial radioactivity; nuclear fission; nuclear energy; thermonuclear reactions
and nuclear fusion; artificial elements; seperation of isotopes; usage areas of
radioisotopes.

RECOMMENDED OR REQUIRED
READINGS

Recommended Readings:

[1] AR. Berkem ' Cekirdek Kimyasi ve Radyokimya ' Istanbul Universitesi Basimevi,
Istanbul, 1992.

[2] A.R. Berkem 'Atomistik ve Cekirdek Kimyas1 ' Sirketi Miirettibiye Basimevi,
istanbul, 1974.

[3] C. Senvar ' Atom, Molekiil ve Cekirdek ' Hacettepe Universitesi Yaynlari, Ankara,
1982.

[4] J. Konya, N. M. Nagy ‘Nuclear and Radiochemistry' First edition, Elsevier, 2012.
[5] Lecture Notes

Course Learning Outcomes

Upon successful completion of the course, students will be able to,
1. Relate chemistry to physics.

2. Gain basic knowledge about radioactivity and its applications.
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Understand the laws and principles of nuclear events.

Develop environmental awareness and sensitivity about radioactivity and
nuclear energy.

Develop their ability to access information and to do resource research for this
purpose.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

o  Detailed Assessment Criteria:

-Active  participation in  lessons and asking  questions
-Ability to contribute to in-class discussions and problem-solving
processes

Laboratory H H

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of
Radiochemistry and to propose a solution to a practical problem.

e Format: Individual oral examination with each student (5-10
minutes).

o  Detailed Assessment Criteria:

-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work H H ‘

‘ Special Course Internship (Work Placement) H H ‘

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments:
e  Content: It consists of three stages:

-First Stage (Literature research): Each student will choose an
English article about Radiochemistry based on the specified criteria

- Second Stage: Each student must understand the article they have
chosen and prepare a file.

-Third Stage: Each student must explain their presentation and 1 %20

submit their file. A short oral exam is given at the end of the
presentation.

e  Format: Written reports and individual presentations

o  Detailed Assessment Criteria:

_The firct ctace arade ic 042N Af the hamewnrl arade
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-The second stage grade is %30 of the homework grade.
- The third stage grade is %40 of the homework grade.

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

Format: Group presentations

Detailed Assessment Criteria:

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

Project:
e  Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.

Format: Written reports and group presentations

Detailed Assessment Criteria:

-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines

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 catry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

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

Detailed Assessment Criteria:

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

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
1 Informing to students about this course 1. Recollection and activation of prior knowledge on the
subjects of Atom Structure and Atomic Theory from
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Providing information to students about homewor
and its stages: 1.Stage- Literature Research (Eac
student will choose an English article based on the
specified criteria)

Lecture: The structure of the nucleus, Elementa
particles

Quick Practice (10 minutes): to show examples|
related to the structure of the atom

In-Class Discussion (5 minutes): to discussion the use]
of nuclear chemistry within chemistry and othe
disciplines

recommended sources.

Reading the sections on subjects of the structure of the
nucleus and, Elementary particles from recommended
sources.

Lecture: Nucleus stability

Quick Practice (15 minutes): Providing examples|
about subject of Nucleus stability

In-Class Discussion (20 minutes): Remindin,
students of the literature review for the assignment an
setting a time frame. Discussing with students who are
selecting articles for the assignment.

Recollection and activation of prior knowledge on
subjects of the structure of the nucleus and, Elementary
particles from recommended sources.

Reading the sections on Subject of Nucleus stability
from recommended sources.

Literatur Research

Lecture: Radioactivity.

Quick Practice (10 minutes): Giving examples abou
types of Radioactive decay.

In-Class Discussion (20 minutes): Remindin
students of the literature review for the assignment an
setting a time frame. Discussing with students who are
selecting articles for the assignment.

Recollection and activation of prior knowledge on
Subject of Nucleus stability from recommended
sources.

Reading the sections on subject of Radioactivity from
recommended sources.

Literature Research.

Lecture: Radioactivity

Quick Practice (10 minutes): showing examples
about Radioactive series.

In-Class Discussion (20 minutes): Remindin,
students of the literature review for the assignment an
setting a time frame. Discussing with students who are
selecting articles for the assignment.

Reading the sections on subject of Radioactivity from
recommended sources.
Literature Research.

Lecture: Nuclear reactions

Quick Practice (15 minutes): Solving examples about
[Nuclear reactions

In-Class Discussion (15 minutes): Second stage]
announcement of the assignment. Each student mus
understand the article they have chosen and prepare
file.

Recollection and activation of prior knowledge on the
concepts related to Radioactivity from recommended
sources.

Reading the sections on nuclear reactions from
recommended sources.

Literature Research.

Lecture: Artificial radioactivity

Quick Practice (15 minutes): Solving examples abou
Radioactive decay

In-Class Discussion (15 minutes): Third stage|
announcement of the assignment. Determination o
date of the presentation and the file submission fo
each student.

Recollection and activation of prior knowledge on the
concepts related to nuclear reactions from
recommended sources.

Reading the chapter containing topic of Artificial
radioactivity from recommended sources.

Literature Research
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Lecture: Nuclear fission

Quick Practice (15 minutes): Solving examples about
[Nuclear fission

Recollection and activation of prior knowledge on the
concepts related to Artificial radioactivity from
recommended sources

7 In-Class Discussion (15 minutes): Third stage| Reading the sections on subject of nuclear fission from
announcement of the assignment. Determination o recommended sources.
date of the presentation and the file submission fo
each student.
8 Midterm 1 Review of all topics covered up to the exam week.
re: Nuclear en . .. .
Lecture: Nuclear energy Recollection and activation of prior knowledge on
. . . . subject of nuclear fission from recommended sources.
Quick Practice (15 minutes): give an example of . . .
9 . . Reading the sections about subject of nuclear energy
chain reaction
from recommended sources.
Recollection and activation of prior knowledge on
. . ject of nuclear en from mm .
Lecture: Thermonuclear reactions and nuclear fusion subjep ol nuclear energy from reco ended sources
10 Reading the sections on subject of Thermonuclear
reactions and nuclear fusion from recomended sources.
Recollection and activation of prior knowledge on
Thermonuclear reactions and nuclear fusion from
o recommended sources.
: 1 element: . . .
1 Lecture: Artificial clements Reading the section on Artificial elements from
recommended sources.
. . Recollection and activation of prior knowledge on
Lecture: Seperation of isotopes and Usage areas eco fectio d on ot p g
. Artificial elements from recommended sources.
of radioisotopes. . . . .
12 Reading the sections on Seperation of isotopes and
. mmen
Student Presentations Usage areas of radioisotopes from recommended
sources.
Preparation of homework file.
13 Student Presentations Preparation of homework file.
Presentation .
14 Student Presentations Preparation of homework file.
15 Student Presentations Preparation of homework file.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload

(Hour)

Course Hours 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)
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Final (Examination Duration + Examination Prep. Duration)

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS ‘-1 Temel kimyasal

kavramlar1 tanimlayip
kimya ile ilgili alanlardaki
bilgileri, uygulama arag-
gereglerle destekleyerek
bilimsel yaklasimi 6n plana

alacak sekilde ileri
diizeydeki kuramsal ve
uygulamali bilgileri

kazanabileceklerdir. / They
will be able to define
fundamental chemical
concepts and  acquire
advanced theoretical and
practical knowledge in
chemistry-related fields,
supported by application
tools and equipment, while
emphasizing a scientific
approach.

PS ‘-2 Alanlarinda

edindikleri  ileri  diizey
teorik  ve uygulamal
bilgilerini, kimya ile ilgili
alanlardaki ~ problemlerin
incelenmesi  i¢in  deney
tasarlaylp ¢Oziim yontemi
gelistirme, uygun analitik
yontemler ve  teknikler
kullanarak problemleri
¢ozme, verileri toplama,
sonuglart analiz etme ve
yorumlama i¢in
kullanabileceklerdir. / They - - - - -
will be able to use their
advanced theoretical and
practical knowledge in their
field to design experiments
and develop solutions for
examining problems in
chemistry-related areas,
apply appropriate analytical
methods and techniques to
solve  these  problems,
collect data, and analyze
and interpret the results.

19)]
1
19)]
19)]
1

PC-3 Alanlarinda
edindikleri  ileri  diizey
teorik  ve uygulamali
bilgileri kullanarak kimya

ile ilgili alanlarda
karsilagilan ve
ongoriilemeyen  karmagik
sorunlara, arastirma

yontemlerini kullanarak, - - = = =
yeni stratejik yaklasimlar
gelistirerek ve sorumluluk
alarak ¢Ozim
iiretebileceklerdir. / They
will be able to use their
advanced theoretical and
practical knowledge to
produce solutions to
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complex and unforeseen
problems encountered in
chemistry-related fields by
employing research
methods, developing new
strategic approaches, and
taking responsibility.

Pg-4 Disiplinlerarast bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir.  /
Graduates will be able to
work both independently
and collaboratively with
stakeholders in chemistry
and related fields, while
effectively utilizing their
analytical thinking skills.

I
I

F°N

19}

[0}

PC-5 sectikleri bir veya
birden fazla kimya
uygulama alaninda (Kalite
Egitimi, Farmasotik Uriin,
Biyokimyasal Teknolojiler,
Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyasi
vb) uzman statiisii
kazanabileceklerdir. / They
will be able to attain
expertise status in one or
more selected fields of
chemistry applications
(such as Quality Assurance,
Pharmaceutical ~ Products,
Biochemical Technologies,
Polymer Technology, Food
Chemistry, Environmental
Chemistry, etc.).

PS ‘-6 Kimya alaninda

yaygmn olarak kullanilan
bilgisayar ve yapay zeka
teknolojileri ile en az bir

programlama dilini,
problemleri ¢6zmek, veri
analizi yapmak ve
simiilasyonlar
gerceklestirmek icin etkin
bicimde
kullanabileceklerdir. /

They will be able to
effectively use computer
and artificial intelligence
technologies commonly
employed in the field of
chemistry, as well as at least
one programming language,
to solve problems, perform
data analysis, and carry out
simulations.

PC-7 Kimya ve ilgili
alanlardaki kariyer
firsatlarin1  degerlendirerek
kisisel ve mesleki gelisim
hedeflerini

belirleyebilecekler ve bu
hedeflere  ulagsmak igin
hayat boyu 0grenme
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stratejilerini
kullanabileceklerdir. / They
will be able to evaluate
career  opportunities  in
chemistry and related fields,
set personal and
professional  development
goals, and utilize lifelong
learning strategies to
achieve these goals.

PC-8 Bilimsel
aragtirmalarini  ve mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglart  dikkate alarak
mesleki etik ilkeler ile
toplumsal ve  evrensel
degerler dogrultusunda ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket
edebileceklerdir. / They will
be able to act in accordance
with professional ethical
principles,  social  and
universal values, and with a
sense of social
responsibility and justice,
while considering possible
legal  consequences in
conducting their scientific
research and professional
activities.

Pg-9 Bireysel ya da
takim olarak yiiriittiikleri
calismalarda ve projelerde
kalite yonetimi ilkelerini
uygulayarak siiregleri ve
sonuglar1 kalite standartlart
gergevesinde
degerlendirebileceklerdir. /
They will be able to apply
quality management
principles in individual or
team-based studies and
projects, and  evaluate
processes and outcomes
within the framework of
quality standards.

PC-10 Belitli bir kimya
ile 1ilgili konu hakkinda
literatiir taramas1 yaparak
giivenilir bilgi kaynaklarini
etkin bir sekilde
kullanabileceklerdir. /
They will be able to
conduct a literature review
on a specific chemistry-
related topic and effectively
use reliable information
sources.

19}

19}

19}

19}

[0}

P_(L—l 1 Teorik ve

uygulamali kimya alaninda
O0zglin akademik arastirma
yiiriitebileceklerdir. /  They
will be able to conduct
original academic research
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in the field of theoretical
and applied chemistry.

PC-12 ileri diizey kimya
bilgilerini takip edebilecek,
kimya ile ilgili konular1 ve
aragtirmalart kimyasal
terminoloji kullanarak
Tiirkge ve Ingilizcede tiim
paydaglara sozlii ve yazili
olarak aktarabileceklerdir. /
They will be able to follow
advanced knowledge in
chemistry and communicate
chemistry-related topics and
research to all stakeholders
both orally and in writing,
in Turkish and English, by
using chemical
terminology.
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