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DERSIN AMACI

Bu dersin amaci, 6grencilerin kok hiicre biyolojisini biitiinciil bir sekilde kavramalarii
saglamaktir. Bu kapsamda; kok hiicre kavrami, siniflandirilmasi, kaynaklar1 ve izolasyon
yontemleri, embriyonik, erigkin, mezenkimal ve indiiklenmis pluripotent kok hiicrelerin
ozellikleri, kendini yenileme ve farklilasma mekanizmalar ele alinacaktir. Ayrica farkli kok
hiicre tiplerinin biyomedikal kullanim alanlari, kdk hiicre tedavileri lizerine yapilan giincel
bilimsel caligmalar incelenecek, kok hiicre arastirmalari ve uygulamalarna iliskin etik
tartigmalar ile ulusal ve uluslararasi diizeydeki yasal diizenlemeler hakkinda farkindalik
kazandirilmasi hedeflenmektedir.

DERSIN iCERIGI

Kok hiicrelerin tanimi, siniflandirilmasi, kdk hiicre tipleri ve kaynaklari,. embriyonik,
erigkin, mezenkimal ve iPSC gibi farkli kok hiicrelerin biyolojik ozellikleri, izolasyon ve
kiiltiir yontemleri, kendini yenileme ve farklilasma mekanizmalari, kok hiicrelerin rejeneratif
tip, gen terapisi ve organoid teknolojilerindeki uygulamalari, giincel bilimsel ¢aligmalar,
iilkemizde ve diinyada kok hiicre etigi, sosyal boyutlar1 ve yasal diizenlemeler.

DERS KiTABI / MALZEMES] /

ONERILEN KAYNAKLAR

Ders Kitabi:

1. A.Can, Kok Hiicre Biyolojisi, Tiirleri Ve Tedavide Kullanimlari, Akademisyen Tip
kitabevi, 2018

2. Lo, B., & Parham, L. (2009). Ethical issues in stem cell research. Endocrine
reviews, 30(3), 204-213. ( https://doi.org/10.1210/er.2008-0031)

3.  Naldini, L. (2015). Gene therapy returns to centre stage. Nature, 526(7573),
351-360. (https://doi.org/10.1038/nature15818)

4.  Shi, Y, Inoue, H., Wu, J. C., & Yamanaka, S. (2017). Induced pluripotent stem cell
technology: a decade of progress. Nature reviews Drug discovery, 16(2), 115-130.
(hitps://doi.org/10.1038/nrd.2016.245)
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http://www.bologna.yildiz.edu.tr/index.php?r=program/view&id=191&aid=9
https://doi.org/10.1210/er.2008-0031
https://doi.org/10.1038/nature15818

5. Clevers, H. (2016). Modeling development and disease with organoids. Cell,
165(7), 1586-1597. ( 10.1016/j.cell.2016.05.082 External Link)

6. Trounson, A., & McDonald, C. (2015). Stem cell therapies in clinical trials:
progress and challenges. Cell stem cell, 17(1),11-22
.(https://doi.org/10.1016/1.stem.2015.06.007)

7.

Blau, H. M., & Daley, G. Q. (2019). Stem cells in the treatment of disease. New
England Journal of Medicine, 380(18), 1748-1760.
(Doil:10.1056/NEJMral716145)

Bu dersi basariyla tamamlayan 6grenciler,

Kok hiicrelerin tanimini, simiflandirmasini ve farkh tiplerini aciklayabileceklerdir.

1.

2. Embriyonik, erigkin, mezenkimal ve iPSC gibi farkli kok hiicre tiplerinin biyolojik
ozelliklerini ve izolasyon yontemlerini ayirt edebileceklerdir.

3. Kok  hiicrelerin  kendini  yenileme ve farklilasma  mekanizmalarini

Ders Ogrenim Ciktilari tartigabileceklerdir.

4. Kok hiicrelerin biyomedikal arastirmalarda ve tedavi uygulamalarindaki rollerini
analiz edebileceklerdir.

5. Giincel bilimsel literatiirii degerlendirerek kok hiicre temelli yaklagimlarin
potansiyel ve sinirliliklarini yorumlayabileceklerdir.

6.

Kok hiicre tedavileri {izerine yapilan etik tartismalar ve yasal diizenlemeleri ulusal
ve uluslararasi baglamda tartisabileceklerdir.

DEGERLENDIRME SISTEMIi

Etkinlikler Say1 Katki Payr
Devam/Katilm:
Laboratuvar:
Uygulama (Sozlii Sinav):
Arazi Caligsmasi
Derse Ozgii Staj
Kisa Simavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Sinav haftasina kadar islenen konularm tiimiinii kapsayan
kapsamli sorularin sorulmasi
o Format: Yiiz yilize. Coktan se¢meli kisa siav (5-10 dakika) 4 %430
o Detayh Degerlendirme Kriterleri: Derste islenen konulara iligkin
teorik bilgilerin kullanildigi, sebep-sonug iligkilerinin kurulabildigi ve
Ogrenilen bilgilerin uygulanarak ¢ikarimlarin yapilabildigi yorum
gerektiren sorulara yanit verebilme becerisi.
Odev:
Sunum/Jiiri:
Proje:
Seminer/Workshop
Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamlt sorular
1 %30
o Format: Yiiz yiize. Smav (60 dakika)
e Detayh Degerlendirme Kriterleri: Dersin temel kavramlarimin
hedeflenen seviyede anlasildiginin gosterilmesi
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Final:
e icerik: Ders miifredatin1 kapsayan tiim konular ile ilgili sorular
e Format: Yiiz yiize. Smav (60 dakika)
o  Detayh Degerlendirme Kriterleri:
1 %40
—  Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
—  Farkli kok hiicre tipleri (embriyonik, erigkin, mezenkimal, iPSC vb.)
ve biyolojik 6zelliklerinin anlasilmasi
— Kok hiicrelerin izolasyon, kendini yenileme ve farklilasma
mekanizmalarinin kavranmasi
— Kok hiicrelerin biyomedikal uygulamalari, rejeneratif tip ve gen
terapisi gibi alanlardaki rollerinin analiz edilmesi
—  Giincel kok hiicre arastirmalarinin bilimsel, etik ve sosyolojik
boyutlarinin tartigilabilmesi
—  Ulusal ve uluslararasi diizeyde kok hiicre tedavileri ile ilgili yasal
diizenlemeler hakkinda bilgi sahibi olunmas1
Dénem ici Cahsmalarin Basar1 Notuna Katkisi %60
Final Sinavinin Basar1 Notuna Katkisi %40
TOPLAM %100
HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Kaynak 1: K6k Hiicre Biyolojisi, Tiirleri
1 Konu Anlatimi: Kok Hiicre Biyolojisine Girig Ve Tedavide Kullanimlar1 Ders Kitab,
Bolim 1,2
Konu Anlatimi: Kok Hiicre Tipleri Ve Siniflandirilmasi Kaynak 1: K6k Hiicre Biyolojisi, Tiirleri
2 Ve Tedavide Kullanimlar1 Ders Kitabs,
Bolim 4,5,67
Konu Anlatimi: Embriyonik K6k Hiicreler . . | ,
. . Kaynak 1: Kok Hiicre Biyolojisi, Tiirleri
3 KlSﬂ Sullav 1 (15 dKk): Ders sonunda, derste islenen konulari Ve Tedavide Kullanmlari Ders Kitabi,
iceren bir kisa siavin yapilmasi .
Bolim 9
Konu Anlatimi: Erigkin Kok Hiicreler Kaynak 1: Kok Hiicre Biyolojisi, Tiirleri
4 Ve Tedavide Kullanimlar1 Ders Kitabi,
Bolim 10
Konu Anlatimi: Mezenkimal Kok Hiicreler Kaynak 1: K8k Hiicre Biyolojisi, Tiirleri
5 Ve Tedavide Kullanimlar1 Ders Kitabi,
Bolim 12
Konu Anlatimi: Hematopoietik Kok Hiicreler Kaynak 1: Kok Hiicre BlyOlO_]lSl, Tirleri
6 Kisa Smav 2 (15 dk): Ders sonunda, derste islenen konular1 Ve Tedavide Kullamimlari Ders Kitabs,
iceren bir kisa sinavin yapilmasi Boliim 11
Konu Anlatimi: Indiiklenmis Pluripotent Kok Hiicre ve Kaynak 1: Kok Hiicre Biyolojisi, Tiirleri
7 Yeniden Programlama Ve Tedavide Kullamimlar1 Ders Kitabi,
Bolim 8
8 Ara siav Sinav haftasina kadar islenen konularin
tiimiiniin tekrar edilmesi
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Konu Anlatim: Farklilasma Mekanizmalari, Sinyal Yollart I 1. Kaynak 1: Kok Hiicre Biyolojisi, Tiirleri
9 Ve Tedavide Kullanimlar1 Ders Kitabi,
Bolim 4
Konu Anlatimi: Farklilagsma Mekanizmalari, Sinyal Yollar1 II 1. Kaynak 1: Kok Hiicre Biyolojisi, Tiirleri
10 Kisa Smav 3 (15 dk): Ders sonunda, derste igslenen konulari Ve Tedavide Kullanimlari Ders Kitabi,
iceren bir kisa sinavin yapilmasi Boliim 4
Konu Anlatimi: Organoidler ve 3D kiiltiir sistemleri 1. Kaynak 5: Derleme,  Modeling
11 Development  and  Disease  with
Oreganoids
Konu Anlatimi: Kok Hiicreler Ve Rejeneratif Tip 1. Kaynak 6: Derleme, Stem Cell Therapies
12 Kisa Sinav 4 (15 dk): Ders sonunda, derste islenen konulart in  Clinical ~ Trials:  Progress and
iceren bir kisa sinavin yapilmast Challenges
13 Konu Anlatimi: Kok Hiicreler Ve Gen Terapisi 1. Kaynak 3: Derleme, Gene therapy
returns to centre stage
14 Konu Anlatimi: Klinik Uygulamalar Ve Etik Tartismalar 1. Kaynak 2:Derleme, Ethical issues in
stem cell research.
Konu Anlatimi: Giincel Arastirmalar Ve Gelecek Perspektifler 1. Kaynak 4: Derleme, Induced pluripotent
stem cell technology: a decade of
15 progress
2. Kaynak 7:Derleme, Stem Cells in the
Treatment of Disease
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam isyiikii
Ders Saati 14 3 42
Laboratuar
Uygulama (s6zlii Sinav)
Arazi Cahsmasi
Sinif Dis1 Ders Calismasi 14 3 42
Derse Ozgii Staj
Odev
Kiigiik Sinavlar/Stiidyo Kritigi 4 6 24
Projeler
Sunum / Seminer
Ara Siavlar (Sinav Siiresi + Sinav 1 20 20
Hazirhik Siiresi)
F{nal .(Smav Siiresi + Sinav Hazirhk 1 30 30
Siiresi)
Toplam s yiikii: 158
Toplam {s yiikii / 30(s): 5.2
AKTS Kredisi: 5
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Molecular Biology and Genetics

TITLE OF COURSE Stem Cell Biology
CODE MBG4042

LOCAL CREDIT 3

ECTS 5

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE None

SEMESTER Spring, Fall
COURSE LANGUAGE Turkish, English
LEVEL OF COURSE First Cycle
COURSE TYPE Elective @ Bachelor Programme in Molecular Biology and Genetics
COURSE CATEGORY Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Burcu TURKOGLU

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students with a comprehensive understanding of stem
cell biology. Within this scope, the concept, classification, sources, and isolation
methods of stem cells will be examined, along with the characteristics of embryonic,
adult, mesenchymal, and induced pluripotent stem cells, as well as their mechanisms
of self-renewal and differentiation. In addition, the biomedical applications of
different stem cell types and recent scientific studies on stem cell therapies will be
explored. The course also aims to raise awareness of the ethical debates and the
national and international regulatory frameworks surrounding stem cell research and
clinical applications.

COURSE CONTENT

Fundamental principles of stem cell biology. The definition, classification, types,
and sources of stem cells. The biological characteristics, isolation and culture
methods, self-renewal, and differentiation mechanisms of various stem cell
types—including embryonic, adult, mesenchymal, and induced pluripotent stem
cells (iPSCs). The applications of stem cells in regenerative medicine, gene therapy,
and organoid technologies. Recent scientific studies and the ethical, social, and legal
aspects of stem cell research and applications in both Turkey and the global context.

RECOMMENDED OR REQUIRED
READINGS

Sourcebook:

1. A.Can, Stem Cell Biology, Types, and Therapeutic Applications,
Akademisyen kitabevi, 2018.
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http://www.bologna.yildiz.edu.tr/index.php?r=program/view&id=191&aid=9

2. Lo, B., & Parham, L. (2009). Ethical issues in stem cell research.
Endocrine reviews, 30(3), 204-213. (
https://doi.org/10.1210/er.2008-0031)

3. Naldini, L. (2015). Gene therapy returns to centre stage. Nature,
526(7573), 351-360. (https://doi.org/10.1038/nature15818)

4.  Shi, Y., Inoue, H., Wu, J. C., & Yamanaka, S. (2017). Induced pluripotent
stem cell technology: a decade of progress. Nature reviews Drug
discovery, 16(2), 115-130. (https://doi.org/10.1038/nrd.2016.245)

5. Clevers, H. (2016). Modeling development and disease with organoids.
Cell, 165(7), 1586-1597. ( 10.1016/j.cell.2016.05.082 External Link)

6. Trounson, A., & McDonald, C. (2015). Stem cell therapies in clinical
trials: progress and challenges. Cell stem cell, 17(1),11-22
.(https://doi.org/10.1016/j.stem.2015.06.007)

7. Blau, H. M., & Daley, G. Q. (2019). Stem cells in the treatment of disease.
New England Journal of Medicine, 380(18), 1748-1760.
(Doi:10.1056/NEJMral716145)

Upon successful completion of the course, students will be able to
1. Define and classify stem cells and explain their different types.

2. Differentiate the biological characteristics and isolation methods of various
stem cell types, including embryonic, adult, mesenchymal, and induced
pluripotent stem cells (iPSCs).

Course Learning Outcomes 3. Discuss the mechanisms of self-renewal and differentiation in stem cells.

4. Analyze the roles of stem cells in biomedical research and therapeutic
applications.

5. Evaluate the current scientific literature and interpret the potential and
limitations of stem cell-based approaches.

6. Critically discuss ethical debates and regulatory frameworks related to
stem cell therapies in both national and international contexts.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:

Laboratory

Application (Oral Examination):

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:

e  Content: Comprehensive questions covering all topics discussed up to
the exam week.

e  Format: In-person, multiple-choice short quiz (510 minutes). 4 30%
e Detailed Evaluation Criteria:
-The ability to respond to questions that require the use of theoretical
knowledge from the course, the establishment of cause-and-effect
relationships, and the application of learned concepts to make
inferences and provide critical reasoning.
P —y
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Homework Assignments:
Presentations/Jury:
Project:
Seminar/Workshop
Midterms:
e  Content: Comprehensive questions covering all topics discussed up to
the exam week.
e  Format: Face-to-face, written exam (60 minutes). 1 30%
e Detailed Evaluation Criteria:
- Demonstration of understanding of the fundamental concepts of the
course at the intended level of proficiency.
Final:
e  Content: Questions covering all topics included in the course
curriculum.
e  Format: Face-to-face, written exam (60 minutes).
e  Detailed Evaluation Criteria:
-Demonstration of a thorough understanding of all topics covered in
the course.
-Comprehension of the different types of stem cells (embryonic, adult, 1 40%
mesenchymal, iPSC, etc.) and their biological characteristics.
-Understanding of stem cell isolation methods, self-renewal, and
differentiation mechanisms.
-Ability to analyze the biomedical applications of stem cells, including
their roles in regenerative medicine and gene therapy.
-Capacity to critically discuss the scientific, ethical, and sociological
dimensions of current stem cell research.
-Awareness of national and international legal regulations concerning
stem cell therapies.
Percentage of In-Term Studies 60%
Percentage of Final Examination 40%
TOTAL 100%
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES
WEEKS COURSE OUTLINE Related Preparation

Therapeutic Applications, Ch. 10

Lecture: Introduction to Stem Cell Biology Source 1: Stem Cell Biology, Types, and
Therapeutic Applications, Ch. 1-2
Lecture: Stem Cell Types and Classification Source 1: Stem Cell Biology, Types, and
2 Therapeutic Applications, Ch. 4-6-7
Lecture: Embryonic Stem Cells
Source 1: Stem Cell Biology, Types, and
3 Quiz 1 (15 min): At the end of the class, covering Therapeutic Applications, Ch. 9
topics discussed
Lecture: Adult Stem Cells Source 1: Stem Cell Biology, Types, and
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5 Lecture: Mesenchymal Stem Cells 1. Source 1: Stem Cell Biology, Types, and
Therapeutic Applications, Ch. 12
Lecture: Hematopoietic Stem Cells
6 1. Source 1: Stem Cell Biology, Types, and
Quiz 2 (15 min): At the end of the class, covering Therapeutic Applications, Ch. 11
topics discussed
Lecture: Induced Pluripotent Stem Cells and 1. Source 1: Stem Cell Biology, Types, and
7 . ; Lo
Reprogramming Therapeutic Applications, Ch. 8
8 Midterm 1 Review of all topics covered up to the exam
week
Lecture: Differentiation Mechanisms and Signaling 1. Source 1: Stem Cell Biology, Types, and
9 Pathways I Therapeutic Applications, Ch. 4
Lecture: Differentiation Mechanisms and Signaling
10 Pathways II 1. Source 1: Stem Cell Biology, Types, and
Quiz 3 (15 min): At the end of the class, covering Therapeutic Applications, Ch. 4
topics discussed
1 Lecture: Organoids and 3D Culture Systems 1. Source 5: Review, Modeling Development and
Disease with Organoids
Lecture: Stem Cells and Regenerative Medicine I. Source 6: Review, Stem Cell Therapies in
12 Quiz 4 (15 min): At the end of the class, covering Clinical Trials: Progress and Challenges
topics discussed
3 Lecture: Stem Cells and Gene Therapy 1.  Source 3: Review, Gene Therapy Returns to
Centre Stage
14 Lecture: Clinical Applications and Ethical Debates 1. Source 2: Review, Ethical Issues in Stem Cell
Research
Lecture: Current Research and Future Perspectives 1. Source 4: Review, Induced Pluripotent Stem
15 Cell Technology: A Decade of Progress
2. Source 7: Review, Stem Cells in the Treatment
of Disease
16 Final Exam — Review of all topics covered Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours 14 3 42
Laboratory
Application
Field Work
Study Hours Out of Class 14 3 42
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics 4 6 24
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 1 20 20
Final (Examination Duration + Examination Prep. Duration) 1 30 30
Total Workload: 158
Total Workload / 30(h): 5.2
ECTS Credit: 5

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

Sayfa: 8/12




Ders (")g“renim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Molekiiler biyoloji ve

genetik alanindaki temel yap1
ve siirecleri kavrayabilecekler,

biyolojik sistemlerin,
hiicrelerin ve genlerin
isleyisini hiicresel ve

molekiiler  diizeyde analiz
edebilecekler, deney tasarimi

yapabilecekler, laboratuvar

tekniklerini

uygulayabilecekler, elde

ettikleri verileri

degerlendirebilecekler ve 5 5 5 5 5 5 5 5 5
sonuglarini = = = = = = = = =

yorumlayabileceklerdir./Compr
ehend the fundamental
structures and processes in the
field of molecular biology and
genetics, analyse the
functioning  of  biological
systems, cells and genes at the
cellular and molecular levels,
design  experiments, apply
laboratory techniques; evaluate
the obtained data and interpret
the results

Pg ‘-2 Molekiiler biyoloji ve

genetik alanimin temel kavram,
ilke ve kuramlarim kullanarak
yasam bilimleri ile ilgili
problemlerin  tanimlanmasi,
yorumlanmast ve ¢6ziimiinde
uygun yontemleri
secebileceklerdir./ Select
appropriate  methods  for
identifying, interpreting and
solving problems in the life

I
ln
|
o
|
|
o
9]
I

sciences employing the
fundamental concepts,
principles and theories of
molecular biology and
genetics.

P_C_-3 Molekiiler biyoloji ve

genetik alanindaki bilgilerini
kullanarak bir olayi, olguyu,
donanimi veya {iriinii anlayip
yorumlayabilecekler,
problemleri
tanimlayabilecekler,  ¢6ziim
icin uygun bilimsel yontemleri
secgebilecekler ve
kullanabilecekler ve deneysel
verileri analiz etmek i¢in
istatistiksel ~ yontemleri ve
biyoinformatik araglar1 etkin
sekilde uygulayabileceklerdir./
Understand and interpret
phenomena, processes,

19}
19}
|
ln
19}
|
ln
19}
19}
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equipment or products,
identify problems; select and
apply appropriate scientific
methods for solutions and
effectively  use  statistical
methods and Dbioinformatics
tools to analyse experimental
data using their knowledge of
molecular biology and
genetics.

Pg:-4 Disiplinleraras1 bir

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

PQ-S Molekiiler biyoloji ve

genetik alaninda edindikleri
bilgi birikimlerini, genetik,
genomik ve gelisim biyolojisi,
tibbi  biyoloji ve genetik,
biyoteknoloji, sentetik biyoloji
ve biyoinformatik gibi
disiplin-i¢ci ve disiplinlerarasi
uzmanlik alanlarinda
gelistirebileceklerdir./ Advance
their acquired knowledge in
molecular biology and genetics
in both disciplinary and
interdisciplinary ~ areas  of
specialisation such as genetics,
genomics and developmental
biology, medical biology and
genetics, biotechnology,
synthetic biology and
bioinformatics.

I

I

|l

ln

I

|l

9]

I
1

PQ-6 Molekiiler biyoloji ve

genetik alaninda yaygin olarak
kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢ézmek,  veri
analizi yapmak ve
simiilasyonlar gerceklestirmek
igin etkin bigimde
kullanabileceklerdir./ Use at
least one programming
language and computer and
artificial intelligence
technologies widely employed
in molecular biology and
genetics for problem-solving,
data analysis, and simulations.

PQ-7 Molekiiler biyoloji ve

genetik ve ilgili alanlardaki
bilimsel ve teknolojik
geligsmeleri izleyebilecek,
kariyer firsatlarini
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degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecek ve bu
hedeflere ulagmak igin hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir./  Follow
scientific and technological
developments in molecular
biology and genetics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8. Bilimsel
aragtirmalarini1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar1 ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir./ Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

Pg;-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir./ Work
effectively both independently
and as part of a team.

PQ-IO Molekiiler biyoloji

ve genetik alaninda giivenilir
bilgi kaynaklarma ulasarak
literatiir 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 molecular biology and
genetics.

PC-11 Molekiiler biyoloji

ve genetik alanindaki konulari,
aragtirmalart ve problemlere
yonelik ¢Ozlimleri, alan
terminolojisini kullanarak tiim
paydaslara Tiirkge ve
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Ingilizcede sozlii ve yazih
olarak etkili bi¢imde
aktarabileceklerdir./
Effectively communicate
topics, research, and problem
solutions in the field of
molecular biology and genetics
to all relevant stakeholders
using appropriate molecular
biology and genetics
terminology, both orally and in
writing, in Turkish and in
English.

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

Sayfa: 12/12




