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ANABILIM DALI ADI
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DERSIN ADI
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YEREL KREDISI 3
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HAFTALIK DERS SAATI 2
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YARIYIL Bahar
DERSIN DiLi Ingilizce, Tiirkce
DERSIN SEVIYESi Lisans
. R Zorunlu @Molekiiler Biyoloji ve Genetik Lisans Programi
DERSIN TURU
. - Temel Meslek Dersleri
DERSIN KATEGORISI
DERSIN VERILIS SEKLI Yuz Yuze
DERSI SUNAN AKADEMIK Molekiiler Biyoloji ve Genetik Bolimdi
BIRIM
DERSIN KOORDINATORU Alper Yilmaz
ASISTAN(LAR)
Bu dersin amaci, 6grencilerin biyoistatistigin temel kavramlari, merkezi egilim Slgiileri
(ortalama, medyan) ve degiskenlik Olgiileri (standart sapma),normal dagilim ve gesitli
istatistiksel dagilimlar, giiven aralig1 ve hipotez testi metodolojisi, t-testi ve ki-kare testi gibi
parametrik ve non-parametrik test yontemlerini derinlemesine kavramalarina ve
DERSIN AMACI uygulamalarina yardimer olmaktir. Ders ayn1 zamanda, 6grencilerin ¢oklu karsilastirma
teknikleri ve ANOVA (Varyans Analizi), istatistiksel gii¢ hesaplamalari, hesaplamali
istatistik yontemleri ile korelasyon ve regresyon analizlerinin temel &zelliklerini
anlamalarina yardimer olarak, biyolojik veri setlerinde istatistiksel analizleri dogru sekilde
planlama ve uygulama becerileri kazandirmay1 amaglamaktadir.
Tanimlayici istatistik yontemleri; istatistiksel dagilimlar; giiven aralifi; t-test ve Ki-kare
DERSIN iCERiGi testleri; coklu kargilastirma ve ANOVA yontemi; istatistiksel giic ve bilimsel

tekrarlanabilirlik; regresyon ve korelasyon

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

[1] Samuels, Myra L., Jeffrey A. Witmer, and Andrew Schaffner. Statistics for the life
sciences. 5th ed., Pearson Education, 2016.

[2] Vu, Julie and Harrington, David. Introductory Statistics for the Life and Biomedical
Sciences. 1st ed., Openlntro, 2021

Zorunlu Kaynaklar:

https://alperyilmaz.qgithub.io/biostats-webr/

Onerilen Kaynaklar:
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Kocagcaliskan, Ismail. Biyoistatistik. Nobel Yayin, 2010.

https://www.openintro.org/book/biostat/

Bu dersi basariyla tamamlayan 6grenciler,

1. Bir veri seti i¢in uygun olan istatistiksel teknigi segebileceklerdir.

2. Korelasyon ve regresyon, Ki-kare ve ¢oklu karsilagtirma testleri hakkinda bilgi
sahibi olabileceklerdir.

Ders Ogrenim Ciktil .
ers Ogrenim Ciktilan 3. Istatistiksel gii¢c kavrami ve bilimsel yayinlardaki 6nemini kavrayabileceklerdir.
4.  Gliven araligim kavrayacak ve t-testi uygulamalarim 6grenebileceklerdir.

5. Verilerin degerlendirilmesinde kullanilan merkezi egilim ve degiskenlik dl¢iitlerini
hesaplayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Payr

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri

e Detayh Degerlendirme Kriterleri: 14 %05

- Derste alinan yoklamalar

Laboratuvar:

Uygulama (So6zlii Sinav):

Arazi Calismasi

Derse Ozgii Staj:

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
® lcerik: Sinav haftasina kadar islenen konulardan 2-3 tanesini
kapsayan kisa sorularin sorulmasi

® Format: Yiiz yiize. Coktan se¢meli kisa sinav (10-15 dakika) 2 %15
® Detayl Degerlendirme Kriterleri:

- Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

Odev:

Sunum/Jiri:

Proje:

Seminer/Workshop

Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularm tiimiinii kapsayan
kapsamlt sorular

e Format: Yiiz yiize. Sinav (90 dakika) 2 %40

® Detayl Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
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-Teorik konularla ilgili problemlerin ¢cozllebilmesi

e icerik: Dersin tiim igerigini kapsayan kapsaml sorular

® Format: Yiiz yiize. Sinav (90 dakika)

® Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmis
oldugunun gosterilmesi

1 %40

Dénem I¢i Cahsmalarin Basari Notuna Katkisi %60
Final Sinavinin Basar1 Notuna Katkisi %40
TOPLAM %100

HAFTALIK KONULAR VE ILGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
1. Bolim 1. Kaynak: Ders Kitabi [1], 11-36.
1 Konu anlatimi: Biyoistatistigin tamimi1  ve 06n bilgiler 2. Bolim 1. Kaynak: Ders Kitabi [2], 10-49.
Sinif ici uygulama: R program giris 3. Ders01, Zorunlu Kaynak
1. Bolim 2. Kaynak: Ders Kitabi [1], 37-92.
2 Konu anlatimi: Ortalama, Medyan ve Standart Sapma 2. Bolim 1. Kaynak: Ders Kitabi [2], 50-87.
Sinif ici uygulama: Excel ve R Uizerinde hesaplamalar 3. Ders02, Zorunlu Kaynak
1. BO6lim 3. Kaynak: Ders Kitab1 [1], 93-
108.
Konu anlatimi: Olasilik ve Kiimeler 2. Bolim 2. Kaynak: Ders Kitab1 [2], 88-
Sinif i¢ci uygulama: Konuya dair sorularin ¢6ziilmesi 137.
3. Ders03, Zorunlu Kaynak
1. Bélim 3. Kaynak: Ders Kitab1 [1], 109-
131.
2. Boliim 4. Kaynak: Ders Kitab: [1], 132-
Konu anlatimi: Normal Dagilim ve Cesitli Dagilinlar 155.
Sinif ici uygulama: Excel ve R lizerinde secilen dagilima gére 3. Boliim 3. Kaynak: Ders Kitab1 [2], 138-
4 rastgele say1 iiretilmesi ve gorsellestirilmesi 197.
Kisa Sinav 1 (15 dk.): Ders sonunda, derste iglenen konular1 4. Ders04, Zorunlu Kaynak
igeren bir kisa sinavin yapilmasi 5. Kisa Sinav 1: (Veri’ye Giris, Olasilik ve
Dagilimlar) Kaynak: Ders Kitab1 [2], 75-
88; 127-137; 185-197.
1. Bo6lim 6. Kaynak: Ders Kitabi [1], 186-
232.
5 Konu anlatimi: Giiven Aralig1 ve Hipotez Testi 2 123§)éum 7. Kaynak: Ders Kitabt [1], 233-
Sinif i¢ci uygulama: Ders kitabindan 6rnek sorular ¢oziilmesi 3. Bolim 4. Kaynak: Ders Kitabi [2], 198-
235.
4. Ders05, Zorunlu Kaynak
1. Bolim 7. Kaynak: Ders Kitab1 [1], 239-
316.
Konu anlatimi: T-Testi 2. Boliim 8. Kaynak: Ders Kitabi [1], 317-
6 Sinif i¢i uygulama: Excel ve R tizerinde, drnek veri kullanarak 355.
t-testi uygulanmasi 3. Béliim 5. Kaynak: Ders Kitab1 [2], 236-
256.
4.  Ders06, Zorunlu Kaynak
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Bolim 9. Kaynak: Ders Kitabi [1], 365-
392.

Konu anlatim: Ki-Kare Testi 2. Boéliim 10. Kaynak: Ders Kitabi [1], 393-
7 Siif i¢i uygulama: R kodlan ile ek veri tizerinde ki-kare 403.
testi 3. Boliim 8. Kaynak: Ders Kitabi [2], 386-
415.
4. Ders07, Zorunlu Kaynak
Sinav haftasina kadar islenen konularin
8 Ara Smav timann tekrar edilmesi
1. Boliim 11. Kaynak: Ders Kitabi [1], 452-
Konu anlatimi: Coklu Karsilagtirma ve ANOVA 466; 476-520.
9 Smif ici uygulama: R kodlan ile 6rnek veri iizerinde test 2. Boéliim 5. Kaynak: Ders Kitabi [2], 264-
uygulanmast 289.
3. Ders09, Zorunlu Kaynak
1. Bélim 5. Kaynak: Ders Kitab1 [2], 257-
Konu anlatim: Istatistiksel Giig 263.
Sinif ici uygulama: Ders kitabindan 6rnek soru ¢oziimii ve R 2. Ders10, Zorunlu Kaynak
10 kodlart ile ¢oziimler 3. Kisa Smnav 2: (Giiven Araligi, hipotez
Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari Testi, Coklu Karsilastirma, Istatistiksel
iceren bir kisa smavin yapilmasi Giig, ANOVA) Kaynak: Ders Kitabi [2],
227-235; 274-289.
Konu anlatimi: Hesaplamali Istatistik
11 Simf ici uygulama: Konuya 6zgli R paketi ile veri Ureterek 1. Dersll, Zorunlu Kaynak
farkli testlerin uygulanmast
Sinav haftasina kadar islenen konularin
12 Ara Smav Il timiniin tekrar edilmesi
1. Bélim 12. Kaynak: Ders Kitabi [1], 521-
Konu anlatimi: Korelasyon 534.
13 & s rorelasyon 2. Bolim 6. Kaynak: Ders Kitabi [2], 290-
Sinif ici uygulama: Excel ve R ile korelasyon hesaplamalart 294
3. Ders13, Zorunlu Kaynak
1. Bélim 12. Kaynak: Ders Kitabi [1], 535-
584.
Konu anlatimi: Regresyon 2. Boliim 6. Kaynak: Ders Kitab1 [2], 295-
14 Sinif ici uygulama: Excel ve R ile regresyon hesaplamalar1 329.
3. Boliim 7. Kaynak: Ders Kitab1 [2], 330-
385.
4. Dersl4, Zorunlu Kaynak
Konu anlatim: Bilimsel Tekrarlanabilirlik
15 Sinif i¢ci uygulama: Konuya dair video iizerinden tartisma 1. Dersl5, Zorunlu Kaynak
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siresi (Saat) Toplam Isyiikii
Ders Saati 14 2 28
Laboratuar
Uygulama (s6zlii Sinav) 14 2 28
Arazi Calismasi
Sinif Dis1 Ders Calismasi 14 2 28
Derse Ozgii Staj
Odev
Kiiciik Sinavlar/Stiidyo Kritigi 2 6 12
Projeler
Sunum / Seminer
Ara Sinavlar (Sinav Siiresi + Sinav
Hazrlik Siiresi) 2 12 24
F .1.nal .(Slnav Siiresi + Smav Hazirhk 1 16 16
Siiresi)
Toplam I yiikii: 136
Toplam I yiikii / 30(s): 4.53
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

Biostatistics

SEMESTER

CODE MBG1032
LOCAL CREDIT 3

ECTS 5
LECTURE HOUR / WEEK 2
PRACTICAL HOUR / WEEK 2
LABORATORY HOUR / WEEK 0
PREREQUISITE None

Spring

COURSE LANGUAGE

English, Turkish

First cycle
LEVEL OF COURSE
COURSE TYPE Required @ Bachelor Programme in Molecular Biology and Genetics
COURSE CATEGORY Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Molecular Biology and Genetics

COURSE COORDINATOR

Alper YILMAZ

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students thoroughly understand and apply the fundamental
concepts of biostatistics, measures of central tendency (mean, median) and measures of
variability (standard deviation), normal distribution and various statistical distributions
within the framework of probability theory and set operations, confidence interval and
hypothesis testing methodology, parametric and non-parametric test methods such as t-
test and chi-square test. The course also aims to help students understand the fundamental
features of multiple comparison techniques and ANOVA (Analysis of Variance),
statistical power calculations, computational statistics methods, and correlation and
regression analyses, thereby equipping students with the skills to properly plan and
implement statistical analyses in biological datasets; conduct hypothesis tests under
appropriate conditions and interpret their results; make reliable statistical inferences
considering the principles of reproducibility in scientific research; and apply these
concepts in interdisciplinary applications in biomedical research, ecology studies, genetic
analyses, and other life sciences fields.

COURSE CONTENT

Descriptive statistical methods; statistical distributions; confidence interval; t-test and
chi-square tests; multiple comparison and ANOVA method; statistical power and
scientific reproducibility; regression and correlation.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
[1] Hamid D. Ismail. Bioinformatics: A Practical Guide to Next Generation Sequencing
Data Analysis. 1st ed., Chapman & Hall/CRC. 2023.
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Required Readings:
https://alperyilmaz.qgithub.io/biostats-webr/

Recommended Readings:
Kocagcaliskan, Ismail. Biyoistatistik. Nobel Yayin, 2010.

https://www.openintro.org/book/biostat/

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

1. Select the appropriate statistical technique for a given dataset.

2. Comprehend correlation and regression, chi-square and multiple comparison
tests.
Course Learning Outcomes

3. Understand the concept of statistical power and its importance in scientific
publications.
4.  Comprehend confidence intervals and apply t-test.

5. Calculate descriptive statistics measures for a given data.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
« Content: Student attendance in the course.
¢ Detailed Assessment Criteria:
-Attendance sheet taken during lecture

14 5%

Laboratory

Application (Oral Examination):

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:
« Content: Short questions covering 2-3 topics up to the exam week
 Format: Face-to-face multiple-choice quiz (10-15 minutes)
* Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course.

2 15%

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterms:
* Content: Comprehensive questions covering all topics addressed up to the
exam week 2 40%
* Format: Face-to-face written exam. (90 minutes).
¢ Detailed Assessment Criteria:
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- ________________________________________|
- Demonstration of understanding of the fundamental concepts of the
course
- Ability to solve problems related to theoretical topics.
Final:
« Content: Comprehensive questions covering the entire content of the
course
* Format: Face-to-face written exam. (90 minutes). 1 40%
* Detailed Assessment Criteria:
- Demonstration of a thorough understanding of all topics covered in
the course.
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:Description of biostatistics and 1. Chapter 1. Source: Coursebook [1], 11-36.
1 introductory information 2. Chapter 1. Source: Coursebook [2], 10-49.
Practice: Introduction to R 3. Ders01, Required Reading
. . o 1. Chapter 2. Source: Coursebook [1], 37-92.
Lecture: Mean, median and standard deviation :
2 Practice: Calculations with Excel and R 2. Chapter 1. Sogrce. Cou_rsebook [2], 50-87.
3. Ders02, Required Reading
. - 1. Chapter 3. Source: Coursebook [1], 93-108.
Lecture: Probability and Sets
3 - - - 2. Chapter 2. Source: Coursebook [2], 88-137.
Practice: Solving problems about the topic 3. Ders03, Required Reading
1. Chapter 3. Source: Coursebook [1], 109-131.
Lecture: Normal Distribution and various 2. Chapter 4. Source: Coursebook [1], 132-155.
distributions 3. Chapter 3. Source: Coursebook [2], 138-197.
4 Practice: Generating and visualizing data according 4. Ders04, Required Reading
to selected distribution using Excel and R 5. Quiz 1: (Introduction to Data, Probability and
Quiz 1: Short exam regarding initial topics Distributions) Source: Coursebook [2], 75-88; 127-
137; 185-197.
1. Chapter 6. Source: Coursebook [1], 186-232.
5 Lecture: Confidence interval and hypothesis testing 2. Chapter 7. Source: Coursebook [1], 233-238.
Practice: Solve problems from textbook 3. Chapter 4. Source: Coursebook [2], 198-235.
4. Ders05, Required Reading
1. Chapter 7. Source: Coursebook [1], 239-316.
6 Lecture: T-test 2. Chapter 8. Source: Coursebook [1], 317-355.
Practice: Practice t-test with Excel and R 3. Chapter 5. Source: Coursebook [2], 236-256.
4. Ders06, Required Reading
1. Chapter 9. Source: Coursebook [1], 365-392.
7 Lecture: Chi-squared test 2. Chapter 10. Source: Coursebook [1], 393-403.
Practice: Practice Chi-squared test with R 3. Chapter 8. Source: Coursebook [2], 386-415.
4. Ders07, Required Reading
8 Midterm 1
Lecture: Multiple comparisons and ANOVA 4, gzhgpter 11. Source: Coursebook [1], 452-466; 476-
9 Practice: Perform tests on sample data with R 5. Chapter 5. Source: Coursebook [2], 264-289.
6. Ders09, Required Reading
Lecture: Statistical Power 1. Chapter 5. Source: Coursebook [2], 257-263.
Practice: Solve problems from textbook using R 2. Ders10, Required Reading
10 code 3. Quiz 2: (Confidence Interval, Hypothesis Testing,
Quiz 2: Short exam regarding topics from last 2-3 Multiple comparisons, Statistical Power, ANOVA)
weeks Source: Coursebook [2], 227-235; 274-289.
11 Lecture: Computational statistics 1. Dersll, Required Reading

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No0:04)

Sayfa: 7/12




Practice: Use specific R package to generate
sample data and perform tests
12 Midterm 2
Lecture: Correlation 1. Chapter 12. Source: Coursebook [1], 521-534.
13 Practice: Perform calculations with Excel and R 2. Chapter 6. Source: Cou_rsebook [2], 290-294.
3. Dersl3, Required Reading
1. Chapter 12. Source: Coursebook [1], 535-584.
14 Lectu.re: Regression _ _ 2. Chapter 6. Source: Coursebook [2], 295-329.
Practice: Perform calculations with Excel and R 3. Chapter 7. Source: Coursebook [2], 330-385.
4. Ders14, Required Reading
Lecture: Scientific Reproducibility
15 Practice: Discuss the topic after watching related 1. Dersl5, Required Reading
videos
16 Final Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours 14 2 28
Laboratory
Application 14 2 28
Field Work
Study Hours Out of Class 14 2 28
Special Course Internship (Work Placement)
Homework Assignments
Quizzes/Studio Critics 2 6 12
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 2 12 24
Final (Examination Duration + Examination Prep. Duration) 1 16 16
Total Workload: 136
Total Workload / 30(h): 4.53
ECTS Credit: 5
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Ders Odrenim Ciktist & Program Ciktis1 Matrisi

PC-1 Molekler biyoloji ve

genetik alanindaki temel yap1
ve surecleri kavrayabilecekler,
biyolojik sistemlerin,
hiicrelerin ve genlerin isleyisini
hiicresel ve molekiler diizeyde
analiz  edebilecekler, deney

tasarimi yapabilecekler,
laboratuvar tekniklerini
uygulayabilecekler, elde
ettikleri verileri
degerlendirebilecekler ve
sonuglarini

yorumlayabileceklerdir./Comp
rehend 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

PQ-Z Molekdler biyoloji ve

genetik alanmnm temel kavram,
ilke ve kuramlarini kullanarak
yasam  Dbilimleri ile ilgili
problemlerin  tanimlanmas,
yorumlanmasi ve c¢odziimiinde
uygun yontemleri
secebileceklerdir./ 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.

PQ-3 Molekiiler biyoloji ve

genetik alanindaki bilgilerini
kullanarak bir olayi, olguyu,
donanimi veya iriini anlayip
yorumlayabilecekler,

problemleri

tanimlayabilecekler, ¢oziim
icin uygun bilimsel yontemleri
secebilecekler ve

kullanabilecekler ve deneysel
verileri analiz  etmek igin
istatistiksel ~ ydntemleri  ve
biyoinformatik araglar1 etkin
sekilde uygulayabileceklerdir./
Understand and interpret
phenomena, processes,
equipment or products, identify
problems; select and apply
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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.

PQ-4 Disiplinleraras1 bir

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

PQ-5 Molekiler 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 disiplinleraras1 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.

lon

lon

lon

1o

1o

PQ-G Molekiiler biyoloji ve

genetik alaninda yaygin olarak
kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢dzmek,  veri
analizi yapmak ve
simiilasyonlar gerceklestirmek
icin 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.

lon

lon

lon

o

o

PC-7 Molekiiler biyoloji ve

genetik ve ilgili alanlardaki

bilimsel ve teknolojik
gelismeleri izleyebilecek,
kariyer firsatlarin

degerlendirerek  kisisel  ve
mesleki gelisim  hedeflerini
belirleyebilecek ve bu hedeflere
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ulasmak icin 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
aragtirmalarint = ve  mesleki
faaliyetlerini ylruturken
dogabilecek hukuksal sonuglari
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.

PQ-Q Bireysel olarak ya da
takimlarda  etkin  bigimde
¢alisabileceklerdir./ Work
effectively both independently
and as part of a team.

PC-10 Molekiiler biyoloji

ve genetik alaninda giivenilir
bilgi kaynaklarma ulasarak
literatiir taramasi1 yapabilecek
ve akademik arastirma
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,
aragtirmalar1 ve problemlere
yonelik  ¢dziimleri, alan
terminolojisini kullanarak tiim
paydaslara Tirkge ve
Ingilizcede sozlii ve yazili

olarak etkili bicimde
aktarabileceklerdir./
Effectively communicate
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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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