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Omer Tahir GUNKARA
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DERSIN AMACI

Bu dersin amaci, 6grencilere organik kimya derslerinde O6grenilmis olan reaksiyonlarin
biyolojik aktif bilesiklerin sentezlerine ne sekilde uygulandiginin dgretilmesidir.

DERSIN iCERIGI

Biyolojik aktif bilesik kavrami; temel biyolojik aktif bilesiklerin sentez yollari; retrosentez;
tlim essiz sentez yontemleri.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:
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Ders Kitaplar::

[1] R. P. Sinha, D. P. Hader,
Advancements”, Elsevier, 2020.

“Natural Bioactive Compounds, Technological

[2] E. J. Corey, X. M. Chelg, "The Logic of Chemical Synthesis", Ist Edition, John Wiley &
Sons, New York, 1989.

[31J.J. Li, D. S. Johnson, D. R. Sliskovic "Contemporary Drug Synthesis ", Wiley, 2004.

[4]J. J. Li, D. S. Johnson, “Modern Drug Synthesis”, 1st Edition, Wiley, 2007.

Bu dersi basarryla tamamlayan 6grenciler,
1. Biyolojik aktivite tanimini yapabileceklerdir.
2. Tlaglarin simiflandirmasin yapabileceklerdir.

3. Baz1 Onemli ilag etken maddelerinin sentez basamaklarini
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yazabileceklerdir.

4. Karmasik olmayan yapidaki Onemli bazi dogal bilesiklerin sentez

basamaklarini yazabileceklerdir.

5. Tlaglarin sentezi ile ilgili retrosentez yapabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
‘ Devam/Katihm H 1 H %10
‘ Laboratuar H H
‘ Uygulama H H

‘ Arazi Cahsmasi H H

‘ Derse Ozgii Staj H H

Kiiciik Smavlar/Stiidyo Kritigi:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli1 sorularin sorulmast

e  Format: Yiiz yiize. Klasik kisa smav (15 dakika) 1 %10

e  Detayh Degerlendirme Kriterleri:

- Dersin temel kavramlarinin anlasildiginin gosterilmesi, islenen
sentez/retrosentez ile ilgili bilgilerin kavrandiginin gosterilmesi

Odev H

Sunum/Jiiri

e icerik: Biyoaktif bilesiklerden en az bir tanesinin retrosentetik
analizinin yapilip sunulmasi

e  Format: Yiiz yiize tiim smifa sunum yapilacak 10 dakika)

1 %10
e  Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlasildiginin gosterilmesi, retrosentez
kavraminin anlasildiginin gosterilmesi ve farkli kiigtik molekiillerde uygulanip
sentez stratejisi olusturulabilmesi, Siirenin dogru kullanimi, dogu sunum
hazirlanmasi, sunum teknigi, sunum sonunda sorulan sorulara verilen cevaplar
‘ Projeler H H
‘ Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Klasik sinav (90 dakika)
< . . . 1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Retrosentez ve sentez ile ilgili bilgilerin edinildiginin gosterilmesi
-Organik Kimya 1, 2 ve 3 derslerinde edinilen bilgileri de kullanarak
sentez tasarimlarinin yapilabilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Klasik smav (90 dakika) 1 %40
e  Detayh Degerlendirme Kriterleri:
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-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-lleri diizey sentez tasarimi yapilabilmesi

‘ Dénem i¢ci 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

Konu Anlatimi: Biyolojik aktif bilesiklere giris, Biyoaktif bilesik
tanimi, biyoaktivite kavramimin aktarilmasi

1. Rajeshwar P. Sinha, Donat-P Hider)

1 “Natural Bioactive Compounds,
Simif-i¢i Uygulama (15 dk.): Farkli 6rnekler iizerinde Biyoaktif] Technological Advancements”, Elsevier,|
bilesiklere drnek verilmesi 2020. (Bolim 1-2)

Konu Anlatimi: Organik reaksiyonlara genel bakis ve bazi temel
gzgﬁlrllilésrieak51yonlarln gozden gegirilmesi, retrosentez kavranimin 1. E. I. Corey, Xue-Min Chelg, "The Logi

2 of Chemical Synthesis", 1st Edition, Joh

Simif-i¢ci  Uygulama (15 dk.): Sentez yontemlerinin farkly Wiley & Sons, New York, 1989. (Bolim 11
) S L 2)

biyoaktif bilesikler iizerinde uygulanmasi

Konu Anlatimi: Synthon kavramimin aktarilmasi, ¢esitli 6rnekler

lizerinde synthon olusturma stratejileri 1. E. J. Corey, Xue-Min Chelg, "The Logic of|

3 Chemical Synthesis", 1st Edition, Joh
Simif-i¢ci Uygulama (15 dk.): Farkli ilag molekiillerinin sentez Wiley & Sons, New York, 1989. (Bdli
yollarinin ¢ikarilmast icin retrosentez uygulamasi 3-4)

Konu Anlatimi: {leri retrosentetik analiz ile sentez yollarimin|
olusturulmast 1.Jie Jack Li, Douglas S. Johnson, Drago R.
4 Smif-ici Uygulama (15 dk.): Sentez ve retrosentez bilgileri ile Sh.SkOVIC Contg.rrip orary Drug Synthesis ™
o AT Wiley, 2004. (Bolim 2-3)
cesitli molekiiller {izerinde uygulama yapilmasi
Konu Anlatimi: {leri retrosentetik analiz ile sentez yollarinin|
olusturulmas: 1.Jie Jack Li, Douglas S. Johnson, Drago R.
S Smif-ici Uygulama (15 dk.): Sentez ve retrosentez bilgileri ile Sh.SkOVIC Contg.rrip orary Drug Synthesis ™
o AT Wiley, 2004. (Bolim 2-3)
cesitli molekiiller {izerinde uygulama yapilmasi
Konu Anlatimi: Antienflamatuarlar ve bazi 6nemli sentezleri,
retrosentetik analizleri
Sinif-ici Uygulama (15 dk.): Sentez ve retrosentez bilgileri ile 1.Jie Jack Li, Douglas S. Johnson, “Modern|
6 cesitli Antienflamatuar ilaglar {izerinde uygulama yapilmasi Drug Synthesis”, Ist Edition, Wiley, 2007
(Bolim 1)
Kisa smav (15 dakika): Retrosentez ile ilgili kisa bir simay
yapilmasi
Konu Anlatimi: Antihistaminikler ve bazi 6nemli sentezleri,
retrosentetik analizleri 1.Jie Jack Li, Douglas S. Johnson, “Modern|
7 Simif-i¢ci Uygulama (30 dk.): Sentez ve retrosentez bilgileri ile Dr.L.l g Synthesis”, Ist Edition, Wiley, 2007,
o e L o (Bolim 2-3)
cesitli Antihistaminik ilaglar {izerinde uygulama yapilmasi
Sinav haftasina kadar islenen konularin
8 Arasinav 1 . . .
tiimiiniin tekrar edilmesi
Konu Anlatimi: Antidepresanlar ve bazi O6nemli sentezleri,|
retrosentetik analizleri 1.Jie Jack Li, Douglas S. Johnson, “Modern|
o Simif-i¢ci Uygulama (15 dk.): Sentez ve retrosentez bilgileri ile Dr.L.l g Synthesis”, st Edition, Wiley, 2007.
o . . L (Bolim 4)
cesitli Antidepresan ilaglar {izerinde uygulama yapilmasi
10 Konu Anlatimi: Onemli dogal bilesikler ve baz1 dnemli sentezleri 1. Jie Jack Li, Douglas S. Johnson,

Drago R. Sliskovic "Contempora
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cesitli dogal bilesikler tizerinde uygulama yapilmasi

Drug Synthesis ", Wiley, 2004,
(Bolim 3-5)

2. Jie Jack Li, Douglas S. Johnson,

“Modern Drug Synthesis”, 1st Edition)
Wiley, 2007. (Bokiim 5)

Konu Anlatimi: Onemli dogal bilesikler ve baz1 6nemli sentezleri

11 Sinif-ici Uygulama (15 dk.): Sentez ve retrosentez bilgileri ile
cesitli dogal bilesikler tizerinde uygulama yapilmasi

1. Jie Jack Li, Douglas S. Johnson,
Drago R. Sliskovic "Contempora
Drug Synthesis ", Wiley, 2004,
(Bolim 3-5)

2. Jie Jack Li, Douglas S. Johnson,|

“Modern Drug Synthesis”, 1st Edition)
Wiley, 2007. (Bokiim 5)

Konu Anlatimi: Onemli dogal bilesikler ve baz1 6nemli sentezleri

12 Sinif-ici Uygulama (15 dk.): Sentez ve retrosentez bilgileri ile
cesitli dogal bilesikler tizerinde uygulama yapilmasi

1.Jie Jack Li, Douglas S. Johnson,
“Modern Drug Synthesis”, Ist Edition,|
Wiley, 2007.(B6liim 3-5)

2.Jie Jack Li, Douglas S. Johnson,
“Modern Drug Synthesis”, Ist Edition,|
Wiley, 2007. (Bokiim 5)

Sunum Haftasi-1

Sunum haftasina kadar islenen konularin

13 Slfuf-u;} .Uygu_lama (Siire 6grenci sayisina  baghdir): tiimiiniin tekrar edilmesi
Ogrencilerin ~ ilk  yarist  sunumlarini  smifta  sirayla
gerceklestirecektir.

Sunum Haftasi-2

Sunum haftasina kadar islenen konularin

14 Slfuf-u;} .Uygglz_lm:jl (Siire 6grenci sayisina  baghdir): tiimiiniin tekrar edilmesi
Ogrencilerin  ikinci  yarist  sunumlarini  simfta  sirayla
gerceklestirecektir.

Konu Anlatimi: Antidekanser ve bazi Onemli sentezleri,
retrosentetik analizleri

15 Sinif-ici Uygulama (30 dk.): Sentez ve retrosentez bilgileri ile
cesitli Antikanser ilaclar {izerinde uygulama yapilmasi, Genel
Tekrar, final sinavi i¢in hazirlik

1.Jie Jack Li, Douglas S. Johnson,
“Modern Drug Synthesis”, Ist Edition,|
Wiley, 2007. (Bolim 6)

16 Final sinavi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

Say1 Siiresi
(Saat)
| 13 | 3

39

Laboratuar

Uygulama

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)
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Toplam isyiikii:

Toplam isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Synthesis of Biological Active Compounds

CODE

KIM4512

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective Course @ Bachelor Programme in Chemistry

COURSE CATEGORY

Specialization / Field Course

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Omer Tahir GUNKARA

ASSISTANT(S)

Erdogan KiRPi, Fatma Tiilay TUGCU, Biisra ERTURK

COURSE OBJECTIVES

This course aims to examine to student how the reactions learned in organic chemistry
courses are applied in the synthesis of biologically active compounds.

COURSE CONTENT

The concept of biologically active compounds; synthesis pathways of basic biologically
active compounds; retrosynthesis; all unique synthesis method.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] R. P. Sinha, D. P. Héder, “Natural Bioactive Compounds, Technological
Advancements”, Elsevier, 2020.

[2] E. J. Corey, X. M. Chelg, "The Logic of Chemical Synthesis", Ist Edition, John
Wiley & Sons, New York, 1989.

[31 J. J. Li, D. S. Johnson, D. R. Sliskovic "Contemporary Drug Synthesis ", Wiley,
2004.

[4]J. J. Li, D. S. Johnson, “Modern Drug Synthesis”, Ist Edition, Wiley, 2007.

Course Learning Outcomes

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

1. Define the concept of biological activity.
2. Classity pharmaceutical drugs.
3. Describe the synthesis steps of some important active pharmaceutical

ingredients.
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4. Explain the synthesis routes of certain structurally simple but significant natural

compounds.

5. Perform retrosynthetic analysis related to drug synthesis.

EVALUATION SYSTEM

Activities Number Percentage of Grade
‘ Attendance/Participation H 1 H %10 ‘
‘ Laboratory H H ‘
‘ Application H H ‘
‘ 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) 1 %10

® Detailed Assessment Criteria: Ability to solve problems related to the
theoretical topics covered in the course

Homework Assignments H

Presentations/Jury:

* Content: Comprehensive questions covering all topics discussed up to the

exam week

* Format: In-person. Short written exam (15 minutes)

¢ Detailed Evaluation Criteria: 1 %10
- Demonstration of understanding of the fundamental concepts of the course
- Demonstration of comprehension of the discussed synthesis and

retrosynthesis approacheses

‘ Project: H H ‘

‘ Seminar/Workshop H H ‘

Midterms:
* Content: Comprehensive questions covering all topics discussed up to the
exam week
* Format: In-person. Written exam (90 minutes)
* Detailed Evaluation Criteria:
- Demonstration of understanding of the fundamental concepts of the course 1 %30
- Demonstration of acquired knowledge related to retrosynthesis and
synthesis
- Ability to design syntheses using the knowledge gained in Organic
Chemistry 1, I, and III courses

Final:
* Content: Comprehensive questions covering the entire course content
* Format: In-person. Written exam (90 minutes)
* Detailed Evaluation Criteria:
- Demonstration of in-depth understanding of all topics covered in the course 1 %40
- Ability to perform advanced synthesis designcovered in the course have
been fully learned

-Using the ability to perform various synthesis reactions

Percentage of In-Term Studies H %60

Percentage of Final Examination %40
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TOTAL %100
WEEKS COURSE OUTLINE Related Preparation

Lecture Content: Introduction to biologically active
compounds, definition of bioactive compounds,|
explanation of the concept of bioactivity

In-Class Activity (15 min): Providing examples of]
bioactive compounds through various case studies

Reading Assignment: Reading relevant topics from
the sources

1.Rajeshwar P. Sinha, Donat-P Hader, “Natural
Bioactive Compounds, Technological
Advancements”, Elsevier, 2020. (Chapters 1-2)

Lecture Content: Overview of organic reactions and
review of some fundamental organic reactions;|
introduction to the concept of retrosynthesis

In-Class Activity (15 min): Application of synthesis
methods on various bioactive compounds

Reading Assignment: Reading relevant topics from
the sources

1. E. J. Corey and Xue-Min Chelg, "The Logic of
Chemical Synthesis", 1% Edition, John Wiley &
Sons, New York, 1989. (Chapters 1-2)

Lecture Content: Explanation of the synthon concept
and strategies for synthon generation through various
examples

In-Class Activity (15 min): Application of
retrosynthesis to deduce synthesis routes of different]
drug molecules

Reading Assignment: Reading relevant topics from
the sources

1. E. J. Corey and Xue-Min Chelg, "The Logic of
Chemical Synthesis", 1% Edition, John Wiley &
Sons, New York, 1989. (Chapters 3—4)

Lecture Content: Construction of synthetic routes
using advanced retrosynthetic analysis

In-Class Activity (15 min): Practical application o
various molecules using synthesis and retrosynthesis
knowledge

Reading Assignment: Reading relevant topics from
the sources, Textbook

Lecture Content: Construction of synthetic routes
using advanced retrosynthetic analysis

In-Class Activity (15 min): Application exercises o
various molecules utilizing synthesis and retrosynthesis
concepts

Reading Assignment: Reading relevant topics from
the sources

1. Jie Jack Li, Douglas S. Johnson, Drago R.
Sliskovic "Contemporary Drug Synthesis", Wiley,
2004. (Chapters 2-3)

Lecture Content: Anti-inflammatory agents and some
important syntheses, retrosynthetic analyses

In-Class Activity (15 min): Application exercises o
various anti-inflammatory drugs using synthesis and
retrosynthesis knowledge

Quiz (15 minutes): Short quiz focused o
retrosynthesis

Reading Assignment: Reading relevant topics from
the sources

1. Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis”, 1%t Edition, Wiley, 2007. (Chapter 1)

Lecture Content: Antihistamines and some important
syntheses, retrosynthetic analyses

In-Class Activity (30 min): Application exercises o
various antihistamine drugs wusing synthesis and
retrosynthesis knowledge

Reading Assignment: Reading relevant topics from
the sources

1.Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis”, 13 Edition, Wiley, 2007. (Chapters 2—3)

Midterm 1

All topics covered until the exam week.

Lecture Content: Antidepressants and some important
syntheses, retrosynthetic analyses

In-Class Activity (15 min): Application exercises o
various antidepressant drugs using synthesis and
retrosynthesis knowledge

Reading Assignment: Reading relevant topics from
the sources

1. Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis”, 1% Edition, Wiley, 2007. (Chapter 4)

Lecture Content: Important natural compounds and
some significant syntheses

In-Class Activity (15 min): Application exercises o
various natural compounds using synthesis and
retrosynthesis knowledge

Reading Assignment: Reading relevant topics from
the sources

1.Jie Jack Li, Douglas S. Johnson, Drago R. Sliskovic
"Contemporary Drug Synthesis", Wiley, 2004.
(Chapters 3-5)

2.Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis ”, 1 Edition, Wiley, 2007. (Chapter 5)
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11

Lecture Content: Important natural compounds an
some significant syntheses

In-Class Activity (15 min): Application exercises o
various natural compounds using synthesis an
retrosynthesis knowledge

Reading Assignment: Reading relevant topics from
the sources

1.Jie Jack Li, Douglas S. Johnson, Drago R. Sliskovic
"Contemporary Drug Synthesis", Wiley, 2004.
(Chapters 3-5)

2.Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis”, 13 Edition, Wiley, 2007. (Chapter 5)

12

Lecture Content: Important natural compounds an
some significant syntheses

In-Class Activity (15 min): Application exercises o
various natural compounds using synthesis an
retrosynthesis knowledge

Reading Assignment: Reading relevant topics from
the sources,

1. Jie Jack Li, Douglas S. Johnson, Drago R.
Sliskovic "Contemporary Drug Synthesis", Wiley,
2004. (Chapters 3-5)

2. Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis ”, 1t Edition, Wiley, 2007. (Chapter 5)

13

Presentation Week - 1

In-Class Activity (Duration depends on number o
students): The first half of the students will sequentiall
deliver their presentations in class

Review of all topics covered up to the presentation
week

14

Presentation Week - 2

In-Class Activity (Duration depends on number o
students): The second half of the students will
sequentially deliver their presentations in class.

Review of all topics covered up to the presentation
week

15

Lecture Content: Anticancer agents and some
important syntheses, retrosynthetic analyses

In-Class Activity (30 min): Application exercises o
various anticancer drugs using synthesis an
retrosynthesis ~ knowledge; general review an
preparation for the final exam

Reading Assignment: Reading relevant topics from
the sources

1. Jie Jack Li, Douglas S. Johnson, “Modern Drug
Synthesis”, 1 Edition, Wiley, 2007. (Chapter 6)

16

Final Exam

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload

(Hour)

Course Hours 3 39

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) 3

Final (Examination Duration + Examination Prep. Duration) 10

Total Workload: H

Total Workload / 30(h):
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Temel kimyasal kavramlar
tanimlaylp kimya ile ilgili alanlardaki
bilgileri, uygulama arag-gereglerle
destekleyerek bilimsel yaklasimi 6n plana
alacak sekilde ileri diizeydeki kuramsal ve
uygulamali bilgileri kazanabileceklerdir. /
Define the basic chemical concepts and
gain advanced theoretical and practical
knowledge in the fields related to
chemistry in a way to emphasize the
scientific approach by supporting the
knowledge with application tools and
equipment.

(IS
19}
|~
1
1

PS ‘-2 Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgilerini, kimya ile
ilgili alanlardaki problemlerin incelenmesi
icin deney tasarlayip ¢Oziim yontemi
gelistirme, uygun analitik yontemler ve
teknikler kullanarak problemleri ¢dzme,
verileri toplama, sonuglar1 analiz etme ve
yorumlama i¢in kullanabileceklerdir. /
Students will be able to use their advanced
theoretical and practical knowledge in the
field of chemistry to design experiments
and develop solution methods for the
investigation of problems in chemistry
related fields, solve problems using
appropriate  analytical methods and
techniques, collect data.

19)]
I
I~
I~
I~

PS ‘-3 Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgileri kullanarak
kimya ile ilgili alanlarda karsilasilan ve
ongoriilemeyen karmagik sorunlara,
aragtirma yontemlerini  kullanarak, yeni
stratejik  yaklagimlar  gelistirerek ~ ve
sorumluluk alarak ¢Ozim
iiretebileceklerdir. / To be able to solve
complex and unforeseen problems
encountered in chemistry related fields by
using advanced theoretical and practical
knowledge in their fields, using research
methods, developing new  strategic
approaches and taking responsibility.

19
19)]
I~
I~
I~

PS ‘-4 Kimya ve ilgili alanlarda bagimsiz
olarak ve paydaslariyla ortaklaga caligmalar
yiiriitebilecek ~ ve  analitik  diisiinme
yetenegini kullanabileceklerdir. / Students
will be able to conduct studies
independently and in collaboration with
stakeholders in chemistry and related fields
and use analytical thinking skills.

PQ-S Sectikleri bir veya birden fazla
kimya uygulama alaninda (Kalite Egitimi,
Farmasétik Uriin, Biyokimyasal
Teknolojiler, Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyas1 vb) uzman statiisii
kazanabileceklerdir. / They will be able to
gain expert status in one or more chemistry
application areas of their choice (Quality
Education, = Pharmaceutical ~ Products,
Biochemical =~ Technologies, = Polymer
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Technology, Food Chemistry,
Environmental Chemistry, etc.).

Pg-6 Kimya alaninda yaygin olarak
kullanilan bilgisayar ve yapay zeka
teknolojileri ile en az bir programlama
dilini, problemleri ¢dzmek, veri analizi
yapmak ve simiilasyonlar gergeklestirmek
icin etkin bigimde kullanabileceklerdir. /
They will be able to effectively use
computer and artificial intelligence
technologies widely used in the field of
chemistry and at least one programming
language to solve problems, analyze data
and perform simulations.

PS ‘-7 Kimya ve ilgili alanlardaki kariyer
firsatlarim1 ~ degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu hedeflere ulasmak
icin hayat boyu Ogrenme stratejilerini
kullanabileceklerdir. /Identify personal and
professional  development goals by
evaluating  career  opportunities  in
chemistry and related fields and use
lifelong learning strategies to achieve these
goals.

19}
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PS ‘-8 Bilimsel aragtirmalarini ve mesleki
faaliyetlerini  yiiriitirken = dogabilecek
hukuksal sonuglar1 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 line with professional ethical
principles and social and universal values
and with a sense of social responsibility
and justice, taking into account the legal
consequences that may arise while
conducting  scientific  research  and
professional activities.

Pg-9 Bireysel ya da takim olarak

yuriittiikleri caligmalarda ve projelerde
kalite yoOnetimi ilkelerini uygulayarak
stirecleri ve sonuglar kalite standartlart
cergevesinde degerlendirebileceklerdir. /
They will be able to evaluate processes and
results within the framework of quality
standards by applying quality management
principles to their individual and team
projects.

PC-10 Belirli bir kimya ile ilgili konu
hakkinda literatiir  taramast  yaparak
giivenilir bilgi kaynaklarmi etkin bir
sekilde kullanabileceklerdir. / By
conducting a literature review on a specific
chemistry-related topic, they will be able to
use reliable sources of information
effectively.

Pg-ll Teorik ve uygulamali kimya

alaninda  o6zglin  akademik arastirma
yiiriitebileceklerdir. / Conduct original
academic research in the field of theoretical
and applied chemistry.
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PC-12 ileri diizey kimya bilgilerini
takip edebilecek, kimya ile ilgili konulari
ve arastirmalar1 kimyasal terminoloji
kullanarak Tiirkce ve Ingilizcede tiim
paydaslara sozli ve yazili olarak
aktarabileceklerdir. / Students will be able - - - -
to follow advanced chemistry knowledge,
transfer chemistry related topics and
researches to all stakeholders orally and in
writing in Turkish and English using
chemical terminology.
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