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Dersin Amaci

(Course Objectives)

Bu ders Biyomedikal Muhendisligi 6grencilerine yagsamin temel prensiplerini 6gretmek igin
tasarlanmistir.
1. Biyolojik streglerin temelleri hakkinda bilgi vermek.
2. Cesitli deneysel ¢goziimleri dizayn etmeleri igin biyolojinin temel yasalarini
uygulamak.
3. Yasadiklari dinya ile biyolojinin nasil baglantili oldugunu gostermek.

This course is designed to provide fundamental elementary principles of life to biomedical
engineering students.

1. To give a knowledge on the fundamental basis of biological processes

2. To apply the fundamental laws of biology to design solve various experiments

3. To recognize how biology is relevant to the world around them

Dersin igerigi

(Course Content)

Yasamin kokeni ve tarihgesi. Canlilarin siniflandiriimasi. Yasamin atomik temelleri ve
biyomolekiiller. Hucre vyapisi ve fonksiyonu. Hicre zarindan madde tasinimi. Hiicre
metabolizmasi. Fotosentez, fermentasyon ve solunum. Hiicre donglsi ve hiicre bolinmesi.
Eseyli ve eseysiz Ureme gesitleri. Santral dogma. Gen anlatiminin kontroli. Mendel genetigi.
Genetigin molekiler temelleri. Mutasyon cgesitleri ve etkileri. Evrim mekanizmalari ve kanitlari.
Biyoteknoloji ve uygulama alanlari. Rekombinant DNA teknolojisi ve genetidi degistiriimis
organizmalar. Kok hucre biyolojisi ve uygulama alanlari. Biyoetik. Ekoloji.

The origin and the history of life. Classification of organisms. Atomic basis of life and
biomolecules. Cell structure and function. Movement of materials across the membrane. Cell
metabolism. Photosynthesis, fermentation and respiration. Cell cycle and cell division. Sexual
and asexual types of reproduction. Central dogma. Control of gene expression. Mendelian
genetics. Molecular basis of genetics. The types and the effects of mutations. Mechanisms and
evidence of evolution. Biotechnology and its applications. Recombinant DNA technology and
Genetically Modified Organisms. Stem cell biology and its applications. Bioethics. Ecology.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

C1. Bir hicrenin ve onu olusturan biyomolekillerin yapilarini ve fonksiyonlarini tanimlar.
C2. Hiicrede ve organizmada gergeklesen biyolojik stiregleri agiklar.

C3. Kalitimin genetik temellerini agiklar.

C4. Mutasyonlarin organizmalarda sebep olduklari olumlu ve olumsuz etkileri yorumlar.
C5. Evrimin 1511 altinda, yasamin kdkeni ve tarihgesini tartisir.

C6. Canlilarin birbirleri ve gevreleri ile olan etkilesimlerini agiklar.

C7. Biyolojinin uygulama alanlarini ve uygulamadaki etik yonleri tartisir.

1. Describe the structure and functions of a cell and its biomolecules.

2. Explain the biological processes taking place in the cell and organism.

3. Explain the genetic basis of heredity.

4. Interpret the positive and negative effects of mutations on organisms.

5. Discuss the origin and history of life in the light of evolution.

6. Explain the interaction of organisms with each other and their environment.
7. Discuss the application areas of biology and ethical aspects in practice.

Dersin ISCED Kategorisi
(ISCED Category of the course)

42 Yasam Bilimleri
(42 Life Sciences)

Ders Kitabi
(Textbook)

e  Campbell's Biology, 11th Edition

Lisa A. Urry, Michael L. Cain, Steven A. Wasserman, Peter V. Minorsky, Jane B. Reece
e  Molecular Biology of the Cell, 5th Edition

Selected Chapters; Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith
Roberts, Peter Walter. Garland Science, New York, 2008.

Yardimci1 Kaynaklar
(Other References)

Berg, Jeremy M., Biochemistry, 6th Edition, Freeman Publishers, New York, 2002
http://www.ncbi.nim.nih.gov/education/

HAFTALIK DERS PLANI




Dersin Ogrenme

Hafta Teorik Ders Konulari Ciktilar

1 Girig, biyolojinin tarihgesi, yagsamin kdkeni, biyolojik organizasyon diizeyleri ve canlilarin 1-8
siniflandiriimasi.

2 Yasamin kimyasi ve biyomolekdiller; nukleik asitler, proteinler, lipidler ve karbohidratlar. 1

3 H[]crg yapisi ve fonksiyonu, 6karyotik ve prokaryotik hiicrelerin organizasyonu, organellerin yapisi ve 1
fonksiyonu.

4 Hiicre metabolizmasi, fermentasyon, solunum ve fotosentez. Hiicre zarindan madde gegisi 2

5 Santral dogma; replikasyon, transkripsiyon ve translasyon. 2

6 Hucre déngusu, hiucre bolinmesi: mitoz ve mayoz, canlilarda Ureme. 2

7 Yasamin genetik temelleri I: Mendel genetigi 3

8 Yasamin genetik temelleri Il: Mendel kanunlarina uymayan kalitim sekilleri. 3

9 Mutasyon cesitleri ve etkileri, mutasyon tamir mekanizmalari. 4

10  |Evrim. ilk hiicrenin kimyasal evrimi. Evrim teorileri; Lamarck ve Darwin. Jeolojik devirler. 5

11 Ekoloji; canlilarin birbirleri ve ¢evreleri ile olan etkilesimleri. 6

12 Biyolqjide guncel konular I: Biyoteknoloji, Rekombinant DNA teknolojisi ve genetigi degistirilmis 7
organizmalar (GDO).

13 [Biyolojide guncel konular Il: Kok hicre ve klonlama galismalari, genom projeleri. 7

14  |Biyoetik. 7,8

COURSE PLAN
Week Topics Congclatre:;:ing

1 In.troduction, history of biology, the origin of life, levels of biological organization, classification of living 1-8
things.

2 Chemistry of life and biomolecules; nucleic acids, proteins, lipids and carbohydrates. 1

3 Cell structure and function, eukaryotic and prokaryotic cells organizations, structure and function of 1
organelles.

4 Cell metabolism, fermentation, respiration and photosynthesis. Molecule transport through cell 2
membrane.

5 Central Dogma: replication, transcription and translation. 2

6 Cell cycle, cell division: mitosis and meiosis, reproduction. 2

7 The genetic basis of life I: Mendelian genetics 3

8 The genetic basis of life Il: models of inheritance that not obey the Mendel Rules. 3

9 Types and effects of mutations, mutation repair mechanisms. 4

10 |Evolution. Chemical evolution of first cell. Evolution theories: Lamarck and Darwin. Geological times. 5

1 Ecology; the interaction of living things with each other and their environment. 6

12 Current topics in biology I: Biotechnology, Recombinant DNA technology and Genetically Modified 7
Organisms (GMOs)

13  |Current topics in biology II: stem cell and cloning studies, genome projects. 7

14 Bioethics 7,8

DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)




Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Dénem Odevi / Projesi (Term Project) - -
Yaryil igi Deney Raporlari (Experiment Reports) - -
Calismalari  |Seminer (Seminars) - -
(Semester Odevler (Homework) - -
Activities) Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 50
Proje (Project) - -
'YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) ) 100

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 (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

15

15

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

Dénem Odevi / Projesi
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Seminer
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Laboratuvar
(Laboratory Work)
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