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Dersin Ad1

ICourse Name

Biyoanorganik Kimyaya Giris

Introduction to Bioinorganic Chemistry

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyil Kredisi AKTS Kredisi | De? | UT3’9t‘J'a.m|a 'Lagoratt“ar
(Code) (Semester) [ (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
KIM 325E 4-5-8 3 4 3 - -
Boliim / Program Kimya Boliimii/Kimyagerlik
(Department/Program) | Chemistry Dep/Chemistry
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) Elective (Course Language) [English
Dersin Onkosullar1 | Yok
(Course Prerequisites) |No
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 100 - - .
by Content, %)

Dersin icerigi

(Course Description)

Yasam dongiisiine giris, Kalsiyumun biyolojik gorevleri (Ca), Cinkonun viicuttaki diger divalent
katyonlara karsi ustiinliigii ve fonksiyonlari, Hiicredeki elektrolitik  denge/osmotik kontrol
(K,Na,Cl), Magnezyumun fonksiyonlar1 (Mg-ATP,Mg-porfirin), Fotosentez, Porfirinler, Hem-
tiniteli demir proteinler, Hem-iinitesiz demir proteinler, Kobalt kompleksleri (Co-corrin),Nikel

(Ni-porfirin), Mangan ve Molibden kafesleri, nitrogen cycle, Bakir icerikli enzimler (elektron
transfer reaksiyonlari), anorganik ilaclar

Introduction to life process,Biological functions of Calcium, Biological superiority of Zinc to the
other divalent cations and functions, Osmotic control in cells (K,Na,Cl), functions of
magnesium (Mg-ATP, Mg-porphyrin), Photosynthesis, Porphyrins, Heme Iron Proteins, Non-
Heme Iron Proteins, Cobalt complexes (Co-corrin), Nickel (Ni-porphyrin), Mangenese and
Molibdenum clusters, nitrogen cycle, Copper based enzymes (electrontransfer reactions),
inorganic drugs

Dersin Amaci

(Course Objectives)

Metal ve metal komplekslerin viicuttaki  islevlerinin konu olarak ele alindigi biyoanorganik
kimya, anorganik kimyanin bir boliimiidiir. Amac, kimya bdliimii 6grencilerine, biyoanorganik
kimyanin yasam dongiisiindeki onemini ve bilimsel alanlardaki uygulamalarini  kavratmaktir.

Bioinorganic chemistry is the division of inorganic chemistry which deals with the functions of
the metals and metal complexes in the body. The purpose of this course is to teach the
importance and the applications of bioinorganic chemistry in life cycle.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

I. Kimyadaki reaksiyon mekanizmalariyla, biyolojik olaylarin irdelenmesi

II. Yasam dongiisiinde kimyanin 6neminin ve yerinin anlagilmasi

I1I. Periyodik tablodaki elementlerin viicuttaki islevleri hakkinda bilgi edinilmesi

IV. Baz1 anorganik yapili bilesiklerin ilag endiistrisindeki yeri hakkinda bilgi edinilmesi

The purpose of this course is to:
I, Evaluate the biological events by considering reaction mechanism in chemistry,
Il.  To learn the importance of chemistry in life cycle
I1l.  To learn the tasks of elements in periodic table in body
IV. To learn the use of some inorganic structures as medicine




Ders Kitab
(Textbook)

Ivano Bertini, Harry B. Gray, Edward I. Stiefel, Joan Selverstone Valentine, (2007)
Biological Inorganic Chemistry, University Science Books.

Diger Kaynaklar
(Other References)

1.Heinz-Bernhard Kraatz (editor), Nils Metzler-Nolte (editor) (2006), Concepts and

Models in Bioinorganic Chemistry, John Wiley and Sons.

2. Rosette M. Roat-Malone, (2002) Bioinorganic Chemistry : A Short Course, Wiley-
Interscience,

3.Lawrence Que, Jr., ed.(2000), Physical Methods in Bioinorganic Chemistry,

University Science Books.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalari amaci ile bir adet kapsamli 6dev verilecektir. Odev

sorularindan sinavlarda yararlanilabilir.

A homework that contains most of the subjects will be given. Homework problems may be
used as a source for exams.

Laboratuar Uygulamalan
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Odev bilgisayar ortaminda istenmektedir.

The homework assigment will be given in software.

Diger Uygulamalar -
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 30
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar
(Quizzes)
Odevler 1 20
(Homework)
Projeler
(Projects)
Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Smavi 1 50
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Yasam dongiisiine girig 1
2 Kalsiyum ve Kalmodulin I-111
3 Cinkonun viicuttaki diger divalent katyonlara karsi iistiinliigii ve fonksiyonlari 11
4 Na/K ATP sentazi, ATP {iretimi i
S Magnezyumun fonksiyonlari, Mg-ATP kompleksi 11
6 Fotosentez, fotosistemdeki electron akigi 1-111
7 Klorofil a’nin kimyasal yapisi, Porfirinler, Hem-i¢eren demir proteinler I-111
8 Sitokromlar (electron tasiyicilar), Hemoglobin |
9 Tersinir ve tersinmez O baglanmasi 11-1
10 Hem i¢cermeyen demir proteinler, ribonukleotid rediiktaz (tiyoredoxin -RNA’dan DNA sentezi) 11-11
11 Azot dongiisii ve Molibden nitrojenaz HI1-11
12 Kobalt,Vitamin B12/ Nikel ureaz,hidrojenaz / 11
13 Bakir,Cu-elektron tagmnimi, Cu-O2 baglanmasi//Mangan-O2 kafesleri 1-111
14 Anorganik ilaglar -1V



http://en.wikipedia.org/wiki/John_Wiley_%26_Sons
http://en.wikipedia.org/wiki/John_Wiley_%26_Sons

COURSE PLAN

Course
Weeks Topics Outcomes
1 Introduction to life process 1
2 Calcium and calmodulin I-111
3 Biological superiority of zinc to the other divalent cations and functions 1]
4 K/Na ATPase, and synthesis of ATP 1]
5 Functions of Magnesium, Mg-ATP 1]
6 Photosynthesis, electron flow in photosystem 1-111
7 Chemical structure of chlorophyll a, Porphyrins, Hematoproteins I-111
8 Cytochromes (electron carriers), Hemoglobin |
9 Reversible and irreversible binding of O2 -1
10 Non-heme iron proteins, ribonucleotide reductase (thioredoxin- synthesis of DNA from 11-11
RNA)
11 Nitrogen cycle and Mo-nitrogenase HI-11
12 Cobalt,Vitamin B12 / Nickel, Urease, hydrogenase / 1]
13 Copper, Cu-electron transport, Cu-O2 binding/Mn-clusters 1-111
14 Inorganic drugs -1V
Dersin KIMYA Programiyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 21 3
a | Kimyanin temel alanlari olan inorganik, organik, fiziksel ve analitik kimyanin 6nemli X
kavramlarini, teorik esaslarini ve ilgili konulardaki deneysel bulgular1 kavrama becerisini
edinmeleri
b Ogrencilerin  edindikleri teorik ve pratik bilgileri kimya ya da kimya igeren multidisipliner X
alanlara veya kimya bazli endiistrilerde uygulayabilme yetenegi edinmeleri
c Deneysel c¢aligmalart tasarlama, veri analizi yapma, klasik teknikleri ve modern cihazlart
kullanma becerisini edinmeleri
d Kimya ve kimya ile ilgili alanlar hakkinda aragtirma yapma ve bilgiye ulagsma i¢in modern X
kiitiiphane kullanma becerisi edinmeleri
e | Kimyasal simiilasyon ve hesaplama, veri elde etme ve veritabani kullanimi igin
bilgisayar kullanim becerisi edinmeleri
f | Problemleri ¢6zme, kritik diisinme ve analitik ¢6ziimleme i¢in matematik, fizik ve biyoloji temel X
bilgilerini kimyasal sistemlere uygulama becerisi edinmeleri
g | Hem sinifta, hem de laboratuvarda etkin bi¢imde grup caligmasi yapma, liderlik ve grup
iiyesi olarak caligma yetenegi edinmeleri
h Hem Tiirkge hem de Ingilizce dillerinde yazil ve sdzlii iletisim kurma arastirma yapma, arastirma X
raporu yazma, sozlii ve poster sunumu yapma becerisi edinmeleri
i Kimyasal malzemelerin giivenli kullanim1 ve uzaklastirilmalari i¢in modern prosediir
ve diizenlemeleri bilmeleri,
} | Etik davranigin kigisel ve profesyonel yagamin tiim alanlarindaki 6nemini anlayabilmeleri X

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Chemistry Curriculum

Level of
Program Outcomes Contribution

1 ]2 3

a |Anability to understand the major concepts, theoretical principles and experimental findings X
in the main areas of chemistry: organic, inorganic, analytical, and physical.

b  |To give the students a core of theoretical and practical knowledge and the ability to apply it to X
further studies in Chemistry or multidisiplinary areas involving Chemistry or employment in
Chemistry based industry.

An ability to design and conduct experiments, as well as to analyze and interpret data, to use
modern instrumentation and classical techniques.

An ability to use modern library searching and retrieval methods to obtain information about
chemistry and chemistry-related areas.

An ability to use computers for chemical simulation and computation, data acquisition, and
database usage.

An ability to apply and integrate basic knowledge from mathematics, physics and biology to
chemistry for solutions of problems, critical thinking and analytical reasoning

9 lan ability to work in a group, be effective leaders as well as effective team members.

h | An ability to communicate effectively orally and in writing in Turkish and in English X
languages. An ability to research chemistry topics, write research reports, and give oral and
poster presentations.

i | To train students in the aspect of modern chemical safety regulations and disposal technigues.

I |An understanding and appreciation the importance of ethical behavior in all aspects of
personal and professional life .

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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