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Dersin Amaci

(Course Objectives)

Bu ders mihendislik 6grencilerine genetidin temel prensiplerini 6gretmek icin tasarlanmistir.

1. Ogrencilere; temel genetik, molekiiler genetik ve evrim genetiginin dnemli
kavramlarini 6gretmek.

2.  Genetigin temel kavramlarina dayanarak, gézlemsel ve deneysel verilerin mantiksal
analizini yapabilme deneyimi kazandirmak.

3. Genetik ve biyoteknolojik gelismelerin toplum Gzerindeki etkilerini tanitmak.

4. Genetik bilimi ve biyoteknolojik gelismelerle ilgili etik sorunlar konusunda bilgi
vermek.

This course is designed for engineering students to provide fundamental principles of
genetics.

1. To teach the important concepts of classical, molecular, and evolutionary genetics.

2. To gain the experience to make logical analysis of observational and experimental
data based on the key concepts of genetics.

3. To introduce the way in which the developments in genetics and biotechnology
affects todays society.

4. To give informations about the ethical issues relating to science of genetics and
relating biotechnological developments.

Dersin igerigi

(Course Content)

Mendelizm; kalitimin temel ilkeleri ve kromozomal temelleri. Linkaj, rekombinasyon, krossing
over. Kromozomlarin molekiler yapilari. Genlerin yapi ve fonksiyonlari. Mutasyonlar.
Popilasyon ve evrim genetiginin temel ilkeleri.

Mendelism; the basic principles and chromosomal basis of inheritance. Linkage,
recombination, crossing over. Molecular structure of chromosomes. Structure and function of
the genes. Mutations. Elementary principles of population and evolutionary genetics.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan dgrenciler:

Genetigin temel kavramlarini anlayabilir.

Farkl kalitim bigimleri arasindaki ayrimi yapabilir.

Linkaj ve mayoz bdlinmenin temellerini anlayabilir.

Kromozom, kromozomal kalitim ve kromozomal hatalar hakkinda bilgi sahibi olur.
Kantitatif populasyon genetigi ve genetik problemleri ¢czebilir.

Biyoteknoloji ve genetik danismanlik gibi genetik uygulamalari kavrar.

Evrim genetiginin temel kavramlarini 6grenir.

Genetik bilimindeki etik problemler konusunda bilgi sahibi olur.

ONoGOA~WONE

Students, who pass the course satisfactorily can:

Understand basic concepts of genetics

Differentiate between different modes of inheritance

Understand basics of meiosis and linkage

Learn chromosomes, chromosomal inheritance and damages

Solve genetic problems and quantitative population genetics

Grasp genetics application such as biotechnology and genetic counseling
Learn the concept of evolutionary genetics

Understand the ethical issues in the science of genetics

ONogorwWNE

Dersin ISCED Kategorisi
(ISCED Category of the course)

42 Yasam Bilimleri
(42 Life Sciences)

Ders Kitabi
(Textbook)

e Bruce Alberts, David Morgan, Keith Roberts, Julian Lewis, Martin Raff, Peter Walter,
Alexander Johnson. Molecular Biology of the Cell, Garland Science, 2014 (6th Edition).

e Albert, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., Walter, P. Hlicrenin Molekuler
Biyolojisi, 2008 (4. baskidan ceviri). Turkiye Bilimler Akademisi yayinevi, Ankara.

Yardimci Kaynaklar
(Other References)

e  William S Klug, Micheal R Cummings, Charsotte A Spencer, Micheal A Palladino.
Essentials of Genetics, Pearson, San Fransisco, 2010 (47h Edition).
e Wilkie AOM (1994): The molecular basis of Dominance. J Med. Genet 31: 89-98
e Lyon (1999) X-chromosome inactivation. Curr Biol. 1999,8;9(7):R235-7.
The New Genetics, NIH Publication No. 07-662, http://www.nigms.nih.gov




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Dersin Ogrenme Ciktilan
1 Giris; gen, allel, mutasyon, varyasyon, birim ve tarihge 1
2 Temel Mendel Genetigi: Temel kavramlar, Caprazlamalar ve Mendel 5
Kanunlari
3 Mayoz ve Gametogenez 3
4 Kromozom: Yapi ve Fonksiyonu 4
5 Krossing over ve linkaj 3
6 Genler ve Genetik gesitlilik 1
7 Santral Dogma I: DNA, RNA yapisi, DNA replikasyonu 1
8 Santral Dogma II: Transkripsiyon ve Translasyon 1
9 Kalitim sekilleri I: Mendel Kalitimi 2
10 |Kalitim sekilleri Il: Kompleks Kalitim Sekli 2
11  |Evrim Genetigi 57
12  |Genetik Uygulamalar: Biyoteknoloji 6
13 |Genetik Danismanlik 6
14 |Toplumla ilgili etik sorunlar
COURSE PLAN
Week Topics Course Learning Outcomes
Introduction, Genes, Alleles, Mutations, Variations, Units, and History
2 Basic Mendelian Genetics: Basic Concepts, Crosses, Mendel's Laws 5
3 Meiosis and Gametogenesis 3
4 Chromosomes: Structure and Function 4
5 Crossing over and Linkage 3
6 Genes and Genetic Variations 1
7 Central Dogma I: DNA, RNA structure, DNA replication 1
8 Central Dogma II: Transcription and Translation 1
9 Modes of Inheritance I: Mendelian Modes of Inheritance 2
10 |Modes of Inheritance II: Complex Mode of Inheritance 2
11 Evolutionary Genetics 57
12  |Application of Genetics: Biotechnology 6
13 |Genetic Counseling 6
14 |Ethical Issues relating to society
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Attendance 14 5
Kisa Sinavlar (Quizzes) - -
) Dénem Odevi / Projesi (Term Project) - -
QYaaIllrglﬂlallgirl Deney Raporlari (Experiment Reports) - -
Seminer (Seminars) - -
(Semester  |Gdevler (Homework) - -
Activities) -
Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 1 40
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 55
Toplam (Total) 16 100




CONTRIBUTION of the COURSE on ELECTRICAL and ELECTRONICS ENGINEERING
PROGRAM OUTCOMES

DERSIN ELEKTRIK-ELEKTRONIK MUHENDISLIGI PROGRAM GIKTILARINA KATKISI
Contribution degree: 1-low, 2-medium, 3-high
Katki Derecesi: 1 diisiik, 2 orta, 3 yiiksek

Electrical and Electronics Engineering Program Outcomes
Elektrik Elektronik Mihendisligi Program Ciktilari

A comprehension of mathematics (algebra, differential, integral and probability), science (physics
and chemistry) and fundamentals of computer science (programming and simulation)

Matematik (cebir, diferansiyel, integral ve olasilik), fen bilimleri (fizik ve kimya) ve bilgisayar
bilimlerinin (programlama ve benzetim) temellerini kavrama.

Ability to apply knowledge of mathematics, science, and engineering to problems in electrical and
electronics engineering

Matematik, fen ve temel mihendislik bilgilerini elektronik mihendisligi problemlerine uygulama
yetenegi

Ability to recognize the needs and challenges of our age, and to assess the global and social
impacts of engineering solutions

Cagimizin ihtiyag ve sorunlarini tanima, mihendislik ¢gézimlerinin kiiresel ve toplumsal etkilerini
degerlendirebilme

Comprehension of professional and ethical responsibility

Mesleki ve etik sorumluluk gereklerini kavrama

Ability to design and conduct experiments, as well as to analyze and interpret data

Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama yetenegi

Ability to identify, formulate and solve engineering problems

Muhendislik projeleri kapsaminda problemleri tanimlama, modelleme ve ¢6zme yetenegi

Ability to design and integrate electronic system components to satisfy given requirements

Elektronik uygulamalarina yonelik sistem ve slrecleri analiz etme, degerlendirme, sistem
bilesenlerini isterleri karsilayacak sekilde tasarlama ve entegre etme yetenegi

Ability to take individual responsibilities and to work as part of a team

Takim igerisinde galisabilme, bireysel sorumluluk alabilme yetenegi

Ability to effectively communicate knowledge and opinions via written, oral and visual means

Bilgi ve goruslerini, yazili, s6zll ve gorsel araglarla etkin olarak aktarabilme yetenegi

Ability to recognize the need for, and be motivated to engage in life-long learning

Yasam boyu egitim ihtiyacini tanima ve bu egitime katilma yonelimi

Ability to use the hardware and software based modeling, simulation, design and communication
tools necessary for engineering practice

Muihendislik uygulamalari igin gereken donanim ve yazilim tabanli modelleme, benzetim, tasarim
ve iletisim araclarini kullanma yetenegi




AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

3

42

Yariyil Sonu Sinavi (Hazirhk Siiresi Dabhil)
(Final Exam (Preparation included))

48

Kisa Sinavlar (Hazirlik Suresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dis1 Galisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

33

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam s Yiikii (saat)
(Total Work Load (h))

123

Dersin AKTS Kredisi (Toplam s Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon / Tarih
(Revision / Date)
20.03.2015

Koordinator / Hazirlayan
(Coordinator / Prepared by)
Sibel Yilmaz

Onaylayan
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