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ASISTAN(LAR)
Bu dersin amaci, adli bilimler ve genetik biliminin kesisiminde yer alan genetik konularinin,

DERSIN AMACI krnp}nal olaylar'ln ngurnpndekl katkisini anlatmak ve k}mhklendlrme, su¢ ayfhnlatma, olay
yeri incelemeleri gibi adli uygulamalarda nasil kullanildiginin anlasilmasini saglamaktir.
Adli genetige genel bakis, Delil kavrami ve delil teslim zinciri, Olay yeri ve Ornek
toplanmasi, DNA izolasyonu ve saflastirma yontemleri, Adli Genetikte PZR calismalari,

DERSIN iCERIGi STR profilleme analizleri, Kimliklendirme, mtDNA (Mitokondriyal DNA) ve Y-DNA

analizleri, DNA metilasyon analizleri, RNA analizleri, Babalik ve soybagi testleri, DNA veri
tabanlar1 ve istatistiksel yorum, Adli genetik verilerin etik ve yasal boyutlari.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaba:

[1] Butler, J. M. (2005). Forensic DNA typing: biology, technology, and genetics of STR
markers. Elsevier.

[2] Toom, V., Wienroth, M., & M’charek, A. (Eds.). (2022). Law, practice and politics of
forensic DNA profiling: Forensic genetics and their technolegal worlds. Taylor & Francis.
[3] Primorac, D., & Schanfield, M. (Eds.). (2023). Forensic DNA applications: An
interdisciplinary perspective. CRC press.

Ders Ogrenim Ciktilary

Bu dersi bagariyla tamamlayan 6grenciler,
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Adli genetik kavramimi agiklayarak, Adli genetik laboratuvarlarinin isleyisini
kavrayabileceklerdir.

Kimliklendirme ve soybagi belirleme siireglerini anlatabileceklerdir.

Adli vaka ¢6ziimiinde kullanila STR profilleme, mtDNA ve Y-DNA analizlerinin,
avantaj ve dezavantajlarini literatiir esliginde tartigabileceklerdir.

Ekstrem adli biyolojik Orneklerin  DNA  izolasyonu igin  stratejiler
gelistirebileceklerdir.

Olay yeri incelemelerinde biyolojik delillerin toplanmasinda, delil teslim zincirine
etki eden potansiyel sinirlamalarin 6zelliklerini belirleyebileceklerdir.

Adli genetik analizlerin laboratuvar sonuglarini yorumlayabileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Payr
Devam/Katihm:
Laboratuvar:
Uygulama (Sozlii Simav):
Arazi Calismasi
Derse Ozgii Staj
Kisa Simavlar/Stiidyo Kritigi (Zorunlu):
o I¢erik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
sorularin sorulmast
o Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika)
2 %20
o  Detayh Degerlendirme Kriterleri:
-Derste iglenen konularla ilgili bilgi, anlama, uygulama, analiz, sentez
ve degerlendirme diizeylerinden birini veya birkagini igerecek sorulari
cevaplayabilme
Odev:
Sunum/Jiiri:
Proje:
Seminer/Workshop
Ara Smavlar:
e Icerik: Sinav haftasina kadar islenen konularmn tiimiinii kapsayan
kapsaml1 sorular
e Format: Yiiz yiize. Smav (45-60 dakika)
e  Detayh Degerlendirme Kriterleri: 2 %40
- Adli genetik ile ilgili temel kavramlarin anlasilmasi
- Adli genetik analizlerin 6grenildiginin gosterilmesi
- Olay yeri-delil teslim zinciri kavramiin anlagilmasi
Final:
e Icerik: Dersin tiim icerigini kapsayan kapsamli sorular 1 %40
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e Format: Yiiz yiize. Smav (50-60 dakika)

e  Detayh Degerlendirme Kriterleri:

- Dersin kavramsal olarak anlagildiginin gésterilmesi

- Dersin Adli genetik konularinda genis ¢ergcevede

diislinebilme 6zelligini sagladiginin gosterilmesi

- Derste edinilen teorik bilginin elestirel olarak

yorumlanabilmesi
Dénem i¢i Cahsmalarin Basar1 Notuna Katkis %60
Final Sinavimin Basar1 Notuna Katkisi %40
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

1

Konu Anlatimi: Adli Genetige Giris ve Tarihge

1. Adli Genetige Giris ve Tarihge boliimlerinin
okunmasi. Kaynak: Ders kitabi 1, Ders Kitab1 2.

Konu Anlatimi: Delil Kavrami, Adli Biyolojik Delillerin
Toplanmast

1. Delil Kavrami, Adli Biyolojik Delillerin

2 Smmf-i¢i Tartisma (5 dk.): Biyolojik delillerin toplanmasinda Tpplanmas1 konplarlnln okunmast. Kaynak: Ders
. . kitab1 2, Ders Kitabr1 3.
dikkat edilecek unsurlarin tartisilmasi.
Konu Anlatimi: Adli Genetikte Tarayict ve Dogrulayic1 | 1. Adli Genetikte Tarayic1 ve Dogrulayict Testler
Testler konularmin okunmasi. Kaynak: Ders kitab1 1, Ders
3 Kitabi 2.
Smif-i¢ci Tartisma (5 dk.): Tarayici ve Dogrulayict Testlerin
Avantajlarinin ve Dezavantajlarinin tartisilmasi.
Konu Anlatimi: DNA izolasyonu ve Miktar Tayini Analizleri ié?ﬂglifglgiiﬁﬁa:f I\KA;];LfkT%/é?; l[?irtl:llllzifl;l)ers
4 Smif-ici Tartisma (5 dk.): Adli DNA izolasyonunda Kitab1 2
olabilecek sikintilarin ve ¢6ziim Onerilerinin tartisilmasi.
Konu Anlatimi: Kisa Ardigik Tekrar (STR) Analizleri | Kisa Ardisik Tekrar (STR) Analizleri konusunun
5 Smmf-i¢ci Tartisma (5 dk.: STR Analizlerinin Adli okunmast. Kaynak: Ders kitabt 1, Ders Kitabi 2
Identifikasyonda Oneminin tartisilmast
1.Mitokondriyal DNA Analizlerinin Adli Onemi
Konu Anlatimi: Mitokondriyal DNA Analizlerinin Adli Kaynak: Der% kltabl L D.e s K.lt,abl 2 .
Onemi 2.Klsa. smav 1: Adh genetige girig, delil k'czvrarnl
6 ve biyolojik delil toplama, tarayict ve dogrulayici
Kisa Smav 1 (10 dk.): 1-5 aras1 haftalarin konulart ile ilgili. Ezsﬁgkl?g?rsmlg}?;li 0{1 }lbi;l;RK??azﬂ:ZZI,e%ers
Kitabr 3.
Konu Anlatimi: Y-STR Analizlerinin Adli Onemi
1. Y-STR Analizleri konusunun okunmast.
7 Smif-ici Tartisma (5 dk.): Y-STR  Analizlerinin | Kaynak: Ders kitab1 2, Ders Kitab1 3.
Kisithiliklarinin tartisilmasi
Sinav haftasina kadar islenen konularin tekrar
8 Ara Smav . .
edilmesi.
Konu Anlatimi: RNA Analizleri ve Adli Genetik Caligmalar 1.RNA Analizleri ve Adli Genetik Calismalar
? Sif-igi Tartisma (5 dk.): Adli Genetik Analizlerde RNA | Konularmin okunmasi. Kaynak: Ders kitabi 2, Ders
L o Kitabr 3.
Analizlerinin Geleceginin tartigilmasi.
Konu Anlatimi: Vaka Co6ziiminde DNA Metilasyon
Caligmalari
10 1. Vaka Coziimiinde DNA Metilasyon Calismalari
Smif-ici Tartisma (5 dk.): Adi DNA Metilasyon | Kaynak: Ders kitab1 2, Ders Kitab1 3.
Caligmalarinin Farkli Boyutlarinin tartigilmasi.
Konu Anlatimi: Tek Niikleotit Polimorfizmi (SNP) ve Adli
Onemi 1. Tek Niikleotit Polimorfizmi (SNP) ve Adli
11 Onemi konusunun okunmasi. Kaynak: Ders kitabi

Smif-i¢ci Tartisma (5 dk.): SNP Analizlerinin Adli Amaglh
Farkli Kullanimlarinin tartisilmasi

2, Ders Kitabi 3.
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1.Mikrobiyota ¢alismalarinin adli vakalarda
kullanimi konusunun okunmasi. Kaynak: Ders
Konu Anlatimi: Mikrobiyota Caligmalarinin Adli Vakalarda kitabi 2, Ders Kitabi 3.
B Kullanimi
2.Kisa smav 2: Vaka ¢oziimiinde DNA metilasyon
Kisa Smav 2 (10 dk.): 9-11 arasi1 haftalarin konulari ile ilgili analizi, SNPler ve mikrobiyota ¢aligsmalarinin
adli vakalarda kullanimi. Kaynak: Kaynak: Ders
kitab1 2, Ders Kitab1 3.
Konu Anlatimi: Adli Genetik Analizlerde Yasanan Giigliikler
ve Coziim Onerileri
13 1. Adli Genetik Analizlerde Yasanan Giigliikler
Simif-i¢i Tartisma (5 dk.): Farkli Vakalarda Farkli Analizlerin konusunun okunmasi. Kaynak: Ders Kitabi 3.
Gergeklestirilme Sebepleri Hakkinda tartigilmasi.
Konu Anlatimi: Adli Genetikte Yeni Nesil Dizileme
Analizleri
14 1. Adli genetikte yeni nesil dizileme analizleri
Siif-i¢i Tartisma (5 dk.): Adli Analizlerde Yeni Nesil konusunun okunmasi. Kaynak: Ders Kitabi 3.
Dizileme Analizlerinin Kullanilma Sebeplerinin tartigiimasi
Konu Anlatimi: DNA Veri Bankalarmin Onemi
15 Smif-i¢i Tartisma (5 dk.): Tirkiye’de DNA Veri Bankasinin | 1. DNA veri bankalari konusunun okunmasi.
Kurulma Durumunun tartigilmast Kaynak: Ders Kitabi 2.
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi (Saat) Toplam Isyiikii
Ders Saati 14 3 42
Laboratuar
Uygulama (sozlii Sinav)
Arazi Caliymasi
Sinif Dis1 Ders Calismasi 14 2 28
Derse Ozgii Staj
Odev
Kiiciik Siavlar/Stiidyo Kritigi 2 6 12
Projeler
Sunum / Seminer
Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 30 30
F{nal .(Slnav Siiresi + Simnav Hazirhk 1 40 40
Siiresi)
Toplam Is yiikii: 152
Toplam s yiikii / 30(s): 5,06
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

Introduction to Forensic Genetics

CODE MBG4441
LOCAL CREDIT 3

ECTS 5

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK 0

LABORATORY HOUR / WEEK 0

PREREQUISITE None

SEMESTER Fall, Spring

COURSE LANGUAGE English, Turkish

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

Department of Molecular Biology and Genetics

OWNER ACADEMIC UNIT
COURSE COORDINATOR Muhammet Hamza Miisliimanoglu
ASSISTANT(S)
This course aims to explain the contribution of genetics, which is at the intersection of
forensic science and genetics, to the solution of criminal cases and to provide an
COURSE OBJECTIVES understanding of how it is used in forensic applications such as identification, crime
clarification, and crime scene investigations.
Overview of forensic genetics, Concept of evidence and evidence delivery chain, Crime
scene and sample collection, DNA isolation and purification methods, PCR studies in
COURSE CONTENT forensic genetics, STR profiling analyses, Identification, mtDNA (Mitochondrial DNA)

and Y-DNA analyses, DNA methylation analyses, RNA analyses, Paternity and pedigree
tests, DNA databases and statistical interpretation, Ethical and legal aspects of forensic
genetic data.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Butler, J. M. (2005). Forensic DNA typing: biology, technology, and genetics of STR
markers. Elsevier.

[2] Toom, V., Wienroth, M., & M’charek, A. (Eds.). (2022). Law, practice and politics of
forensic DNA profiling: Forensic genetics and their technolegal worlds. Taylor & Francis.
[3] Primorac, D., & Schanfield, M. (Eds.). (2023). Forensic DNA applications: An
interdisciplinary perspective. CRC press.
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Upon successful completion of this course, students will be able to

1. Explain the concept of forensic genetics and understand the functioning of
forensic genetic laboratories.

2. Explain the identification and genealogy processes.

3. Discuss the advantages and disadvantages of STR profiling, mtDNA, and
Course Learning Outcomes Y-DNA analyses used in forensic case resolution, guided by literature review.

4. Develop strategies for DNA isolation from extreme forensic biological
samples.

5. Identify potential limitations affecting the chain of evidence delivery during
the collection of biological evidence in crime scene investigations.

6. Interpret laboratory results of forensic genetic analyses.

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: Questions covering all topics covered up to the exam week.

e Format: Face-to-face. Multiple-choice quiz (5-10 minutes)
2 20%
e Detailed Assessment Criteria:

--Ability to answer questions that include one or more of the following
levels of knowledge, comprehension, application, analysis, synthesis
and evaluation related to the topics covered in the course.

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterms:

e Content: Comprehensive questions covering all topics covered up to
the exam week.
e Format: Face-to-face. Exam (45-60 minutes)
e Detailed Assessment Criteria:
- Understanding of basic concepts related to forensic genetics
- Demonstrating knowledge of forensic genetic analysis
- Understanding of the crime scene-evidence chain of custody

concept
L

2 40%
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Final:

e Content: Comprehensive questions covering the entire course content

e Format: In-person. Exam (50-60 minutes)

o Detailed Assessment Criteria:

Demonstrate conceptual understanding of the course.

Demonstrate that the course provides broad thinking skills in

forensic genetics.

Critical interpretation of the theoretical knowledge acquired

in the course.

1 40%

Percentage of In-Term Studies %60
Percentage of Final Examination %40
TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to Forensic Genetics and It’s | 1. Reading the sections on Introduction to Forensic Genetics
1 History and Historical Background. Source: Coursebook 1,
Coursebook 2.
Lecture: Concept of Evidence, Collection of
Forensic Biological Evidence
1. Reading the topics on the Concept of Evidence and Collection
2 In-Class Discussion (5 min): Discussion of the | of Forensic Biological Samples.  Source: Coursebook 2,
factors to be considered when collecting biological | Coursebook 3.
evidence.
Lecture: Screening and Confirmatory Tests in
Forensic Genetics
3 In-Class Discussion (5 min): Discuss the 1.Rev.iewing screen.ing and confirmatory tests used in forensic
Advantages and Disadvantages of Screening and genetics.  Source: Coursebook 1, Coursebook 2
Confirmatory Testing.
Lecture: DNA Isolation and Quantitative Analyses
In-Class Discussion (5 min.): Discussion of 1.Reading the topics on DNA Isolation and Quantification
4 possible problems and possible solutions in Forensic J Analyses. Source: Coursebook 1, Coursebook 2
DNA Isolation.
Lecture: Short Tandem Repeat (STR) Analyses
In-Class Discussion (5 min.): Discussion of the § 1. Reading the section on Short Tandem Repeat (STR)
S Importance of STR Analysis in Forensic | Analyses. Source: Coursebook 1, Coursebook 2
Identification
Lecture: The Forensic Importance of Mitochondrial J1. Revising the section on the Forensic Significance of
DNA Analyses Mitochondrial DNA  Analyses. Source: Coursebook 1,
Coursebook 2
Quiz 1 (10 min.): Related to the topics of weeks 1-5.

6 2. Quiz 1: Introduction to forensic genetics, concept of
evidence and biological sample collection, screening and
confirmatory tests, DNA isolation, STR analyses  Source:
Coursebook 1, Coursebook 2, Coursebook 3.

Lecture: The Forensic Importance of Y-STR
Analyses
- 1. Reading the section on Y-STR Analyses. Source:

In-Class Discussion (5 min.): Discussion of the
Limitations of Y-STR Analyses

Coursebook 2, Coursebook 3
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8 Midterm Rewieving of all topics covered until the exam week.
Lecture: RNA Analysis and Forensic Genetic
Studies
9 In-Class Discussion (5 min.): Discussion of the L Rii(rtrilflfshe sesc(t)lorrclse‘o(r;ﬂ;fsébzggﬁlg secsoar;(siel;(())gekn;lc Genetic
Future of RNA Analysis in Forensic Genetic pp ' uree: Lou - ou
Analysis
Lecture: DNA Methylation Studies in Case Solving.
10 In-Class Discussion (5 min.): Discussion of 1. Reading the section on DNA Methylation Studies in Case
Different Aspects of Ordinary DNA Methylation Resolution.  Source: Coursebook 2, Coursebook 3
Studies.
Lecture: Single Nucleotide Polymorphism (SNP)
and Its Forensic Importance
11 In-Class Discussion (5 min.): Discussion of 1C.ouFr{see\{>lcs)l(§11§2 tléeoufslgg(l)ikrgucleotlde polymorphism. - Source:
Different Uses of SNP Analysis for Forensic ’ ’
Purposes
Lecture: Use of Microbiota Studies in Forensic 1. Revising the section on the Use of Microbiota Studies in
Cases / Forensic Cases.  Source: Coursebook 2, Coursebook 3.
12 2. Quiz 2: DNA methylation analysis in case resolution, SNPs,
Quiz 2 (10 min.): About the topics of weeks 9-11 and the use of microbiota studies in forensic investigations
Source: Coursebook 2, Coursebook 3.
Lecture: Challenges and Solutions in Forensic
Genetic Analysis
13 In-Class Discussion (5 min.): Discussion on the kn‘iezgsmg g;eurz?téooirggboiia;lenges in Forensic Genetic
Reasons for Performing Different Analyses in YSes. ’
Different Cases.
Lecture: Next-Generation Sequencing Analyses in
Forensic Genetics
14 In-Class Discussion (5 min.): Discussion of the 1. Examlplng the. sectlon. on Next-Generation Sequencing
. . . Analyses in Forensic Genetics.  Source: Coursebook 3
Reasons for Using Next-Generation Sequencing
Analysis in Forensic Analysis
Lecture: The Importance of DNA Data Banks
15 In-Class Discussion (5 min.): Discussion of the 1. Reading the section on DNA Databases. Source:
Status of the Establishment of a DNA Data Bank in Coursebook 2
Turkey
16 Final Reviewing 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 2 28
Special Course Internship (Work Placement)
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Homework Assignments
Quizzes/Studio Critics 6 12
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 30 30
Final (Examination Duration + Examination Prep. Duration) 40 20
Total Workload: 152
Total Workload / 30(h): 5,06
ECTS Credit: 5
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Ders (")g“renim Ciktis1 & Program Ciktis1 Matrisi

Pg:-l Molekiiler  biyoloji ve genetik
alanindaki  temel yapt ve  siiregleri
kavrayabilecekler, biyolojik sistemlerin,
hiicrelerin ve genlerin isleyisini hiicresel ve
molekiiler diizeyde analiz edebilecekler, deney
tasarimi yapabilecekler, laboratuvar tekniklerini
uygulayabilecekler, elde ettikleri verileri
degerlendirebilecekler ve sonuglarint
yorumlayabileceklerdir./Comprehend 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:-z Molekiiler biyoloji ve genetik alaninin
temel kavram, ilke ve kuramlarimi kullanarak
yagam  bilimleri ile ilgili problemlerin
tanimlanmasi, yorumlanmasi ve ¢6ziimiinde
uygun yontemleri segebileceklerdir./ Select
appropriate methods for identifying,
interpreting and solving problems in the life
sciences employing the fundamental concepts,
principles and theories of molecular biology
and genetics.

|

0}

(0]

9}

I
1

PC-3 Molekiiler biyoloji ve genetik
alanindaki bilgilerini kullanarak bir olay,
olguyu, donanimi veya {riinii anlayip
yorumlayabilecekler, problemleri
tanimlayabilecekler, ¢6ziim i¢in uygun bilimsel
yontemleri secebilecekler ve kullanabilecekler
ve deneysel wverileri analiz etmek icin
istatistiksel yontemleri ve biyoinformatik
araglar1 etkin sekilde uygulayabileceklerdir./
Understand  and  interpret = phenomena,
processes, equipment or products, identify
problems; select and apply appropriate
scientific methods for solutions and effectively
use statistical methods and bioinformatics tools
to analyse experimental data using their
knowledge of molecular biology and genetics.

PS:-4 Disiplinleraras1 bir yaklagimla, farkli
alanlarda edinmis olduklart  bilgileri
sentezleyebileceklerdir./ Synthesise knowledge
acquired from different disciplines through an
interdisciplinary approach.

n
I
()]
0}
0}
0}

Pg;-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¢i ve
disiplinlerarasi uzmanlik alanlarinda
geligtirebileceklerdir./ Advance their acquired

|
)
)]
)
)
)
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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.

PQ-6 Molekiiler biyoloji ve genetik
alaninda yaygin olarak kullanilan en az bir
programlama dili ile bilgisayar ve yapay zeka
teknolojilerini, problemleri ¢ozmek, veri analizi
yapmak ve simiilasyonlar ger¢eklestirmek igin
etkin bicimde 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.

PC-7 Molekiiler biyoloji ve genetik ve ilgili
alanlardaki bilimsel ve teknolojik gelismeleri
izleyebilecek, kariyer firsatlarini
degerlendirerek kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve bu hedeflere
ulagmak i¢in hayat boyu 6grenme 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.

Pg‘-8 Bilimsel arastirmalarimi ve mesleki
faaliyetlerini yiiriitlirken 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.

(9)]

(9]

I

I

(9]

(9]

PQ-9 Bireysel olarak ya da takimlarda etkin

bicimde calisabileceklerdir./ Work effectively
both independently and as part of a team.

PQ-IO Molekiiler biyoloji ve genetik
alaninda giivenilir bilgi kaynaklarina ulasarak
literatiir taramasi1 yapabilecek ve akademik
aragtirma  tasarlaylp  yiiriitebileceklerdir./
Access reliable sources of information, conduct
literature reviews, and design and carry out
academic research in the field of molecular
biology and genetics.
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PQ-II Molekiiler biyoloji ve genetik
alanindaki konulart, arastirmalari ve
problemlere yonelik ¢ozlimleri, alan
terminolojisini  kullanarak tiim paydaslara
Tiirkge ve Ingilizcede sdzlii ve yazil olarak
etkili bicimde 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.
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